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. THE VIENNA EXHIBITION. 

Tue destruction by fire of the Alexandra Palace—a fact 
quickty made known in Vienna by the English journals— 
has -created some sensation, and excited a little appre- 
henson as to the safety of the Exhibition building. As 
we have-already stated, the Exhibition was open for nearly 
a month before any means of extinguishing a fire were 

rovided within it. This defect has to a certain extent 
en remedied ; but it is still ay Sap the —— can 
with propriety be pronounced to equately protected. 
Itisrworth while eo lain, therefore, somewhat in detail 
the precise nature of the ments which have been 

for the supply of water to the building. 

The entire district, or plain, in which Vienna is situated 
consists of water-bearing strata. The ground everywhere is 
composed of a kind of alluvium of sand and clay in varying 
proportions, bearing a strong resemblance to what we 
might suppose the dried up bed of a great lake would be. 
This fact accounts fully for the clouds of dust which render 
Vienna almost unendurable in hot, dry weather, the 
friable soil rising everywhere in dust withatouch. Water, 
however, can be found almost in any place by digging to 
a depth varying between 10ft. and 50ft. In the grounds 
surrounding the Exhibition building it can be had in 
quantity at a depth of about 20ft. to 25ft. Very early in 
the history of the Exhibition it was perceived that a large 
supply of water, and this under considerable pressure, 
would be required both as a safeguard against fire and 
to supply the engines, boilers, and fountains within 
and around the buildmg. The work of scheming out a 
system of water supply was entrusted to the engineering 
section of the general committee, ander the presidency of 
Professor Ritter, of Grimburg. Professor Ritter was at 
one time superintendent, or consulting engineer, to the 
Vienna High Spring Waterworks, and was, therefore, well 
qualified for the duty imposed upon him. He was assisted 
by Herr C. Frischauf and Herr Gustave Hauber, both 
engineers of skilland experience. As carried out by these 
gentlemen the water supply of the Exhibition may be 
divided into three sections. 

The first includes the high-pressure supply. To obtain 
this a well was sunk 18ft. square and 25ft. deep. An 
abundant supply of water was obtained, and it remained to 
decide how sufficient pressure was to be obtained. Finally, 
the Erste Brunner Maschinen Fabriks Gesellschaft, 
of Brunn, were commissioned to put down the pumping 
engines, which we illustrated in our impression forJ une 20th 
last, and the same company also undertook the erection 
of the fine water tower which forms so conspicuous an 
object near the west end of the Great Machinery Hall. 
This tower consists of eight braced columns resting on a 
stone foundation and carrying a tank at the top. The 
foundation is 15ft. deep. The tower is constructed in eight 
stories, rising to a total height of 105ft. Six of the stories 
consist each of eight cast iron hollow columns and a centre 
column, the whole tied together with diagonal angle irons. 
Each column is 16ft. long and 16in. in diameter. The 
lowest story is composed of nine columns, but they are 
each only 3ft. long ; they are braced precisely like those 
above. The upper story consists of nine columns, each 6ft. 
long, braced together, and upon these stands a circular 
wrought iron tank 24ft. in diameter and 18ft. 2in. deep, 
with a capacity of about 8000 cubic feet, or, say, 50,000 
gallons. e central column acts as a rising main, 
and through it the water is led from the pumping engines 
to the tank. The total height of the structure is 130ft. 
nearly. The tank is surrounded bya balcony or gallery 
about 4ft. wide, reached by a winding staircase, and from 
the top a very fine view can be had of the Exhibition 
building and grounds, One of the columns is used asa 
descending main, and from it branches out a network of 
pipes traversing the building in all directions, and nomi- 
nally fitted with 180 hydrants or fire plugs. We say 
nominally, because without hose hydrants would be useless 
in case of fire, and we fear that nothing like an ade- 
quate supply of hose has been provided, unless it 
is hidden away in some region where it is beyond 
the ken of newspaper correspondents. At all events 
the hose is not with the hydrants, and the hydrants 
themselves are certainly not very obtrusive. Careful 
search indeed must be made before even adozen of the 
180 can be found, The water is supplied, however, at good 

ressure, and it is quite possible to reach the roof of the 

uilding in most places with a jet ; but 50,009 gallons 
would not go far towards extinguishing a great fire, and 
if the wind blew at all from the south and east the pump- 
ing engine house would be rendered uninhabitable by smoke 
if it was not quickly destroyed by fire, and then no more 
high- re water would be available, except from the 
few fire engines on the spot, which would be practically 
powerless. As regards the supply of water for the general 
wants of the building nothing is left to be desired the 
arrangements which we have described, but as a means of 
tection against fire they are utterly inadequate, unless 
indeed it should so happen that the outbreak of a confla- 
gration were detected at once, and the hydrants and hose 
were immediately brought:into action. The supply, while 
the pumping engines are at work, is estimated at 16,000 
cubic feet, or say 100,000 gallons per hour, but we are un- 
able to say how long the springs supplying the well would 
bear such a drain on them; and, as we have said before, if 
the wind blew from the south or east the work of pumping 
would very soon be brought toan end. We may add, 
before leaving this section, that the printing presses in the 
office of the Vew Free Press in the grounds are driven by 
a — water-power engine, worked by water from the 


The second system consists of a direct action American 
steam pump, situated ina house near the pavilion of the 
jury, at the south side of the building and towards the 


end. This pump f th 
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shall probably have more to say about 


, we shall for 





the moment reserve all particular description. The prin- 
cipal use to which these pumps are at present put is to 
supply the fountains in the grounds im front of the build- 
ing. We believe that it was intended that means of 
coupling this secondary system of pipes with the first should 
be provided, but we have been ane e to obtain any reliable 
information as to whether a connection, available in case 
of emergency, has or has not been established. We are 
disposed to believe that the two systems are totally distinct; 
if this be so, then the second system is quite powerless to 
supply any assistance in case of fire. 

At the eastern end of the Machinery Hall is a third pair 
of pumping engines, which we have already described in 
general terms. These engines deliver the water into a tank 
only 18ft. above the floor of the Machinery Hall, so that 
for all intents and purposes as a fire-extin 
ance it is useless. A remarkable feature about this third 
system of water supply is, that no well, in the usual sense 
of the word, has been sunk. The water is all obtained 
from a few iron pipes driven into the ground—in fact, 
magnified Norton’s tube wells, The Norton system has 
been extensively employed during the construction of the 


building ; and at almost every turn the observant visitor | 


may still come across a tube well, either in good order, or 

its work having been done, standing neglected, the pump 

gone, and the tube, not worth the trouble of withdrawal, 

left. The total length of water piping in the building and 
unds amounts to about 11°5 miles. 

Such, then, is in brief the system of water supply 
adopted at the Vienna Exhibition. In many respects it is 
worthy of all praise. It supplies plenty of condensing 
water to the engines, and, in short, satisfies all ordinary 
demands ; but should a fire break out, it would, we believe, 
be found totally inadequate to arrest the progress of the 
flames, unless, as we have said before, measures were taken 
at the moment to render it useful. Lacking this prompti- 
tude of action, the Exhibition would undergo the same 
fate as the Alexandra Palace, and its destruction would 
probably be even more rapid and complete. Under the 
floor, for example, there are great accumulationsof shavings 
and inflammable débris of all kinds. Once ignited, no one 
could say when these would be really extinguished ; they 
will constitute a source of danger to the last. We are glad 
to find that the rules against smoking in the building are 
being rigorously enforced. 

As time goes on, and the building approaches that com- 
pletion which there is reason to believe will never be 
reached, it becomes more and more probable that, 
financially speaking, it will prove an utter failure; in 
theatrical phrase, it does not “draw.” The cost has already 
amounted to a sum of about £2,200,000, and it is very diffi- 
cult to see how this sum can ever be restored to the Austrian 
coffers, for it does not refer in any way to the expenditure 
of the individual exhibitors. If we take the average 
number of visitors at 20,000 a-day, each paying one gulden, 
we have a sum of, in round numbers, £2000 a-day as the 
receipts at the doors. The sale of season tickets has not 
contributed very much to the coffers of the Government, 
and we shall be only on the safe side if we set aside the 
season ticket money as just sufficient to pay the current 
expenses of the building, which are very heavy. Now, 
at £2000 a-day, the building must remain open 1000 days 
to bring in £2,000,000; but it is only to remain open 
days from the Ist of July. In order that the cost of the 
building may be restored to the Austrian Treasury, there- 
fore, it is requisite that the receipts should amount to nearly 
£18,000 a-day! There is no prospect of such a return 
from visitors or any other source, and we shall greatly 
overestimate the probable value of the old materials of 
the building if we put it down at £250,000. The Central 
Hall is to be spared. It will be one of the most costly 
buildings in the universe. 


Of course the whole value of the Exhibition to Austria 
is not to be counted in cash. A great deal will be gained 
by the influx of visitors and the circulation of money, but, 
unfortunately, the Viennese do not appear to understand 
this ; and we may say, with regret, that there is evidence 
of a tendency on the part of hotel keepers and others to 
return to the old suicidal tariff, which we fondly hoped 
they had learned would not do. There is, after all, nothing 
in or about Vienna, even including the Exhibition with all 
its attractions, that can justify men im paying for things 
four or five times as much as they are worth. A trip to 
Vienna is a very good thing, no doubt, but if it is likely to 
cost too much money the pleasure must be dispensed with, 
like many others. The English paterfamilias, at all events, 
will do without Vienna as he does without a box at the 
opera, a yacht, a stud of hunters, or any other expensive 
luxury ; not only because he cannot afford to go, but 
because no one is more unwilling to be fleeced. 
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Dock Construction at CALLAo, Perv.—Important works for 
the construction of a mole and dock at Callao are being carried on 
with great vigour. Mr. J. Hodges, C.E., under whose superin- 
tendence the works are being carried out, states that he has no less 
than 700 men employed upon them, as well as three locomotives, 
fifteen steam engines, and a steam dredger, two tugs, and thirty 

. These combined powers ——_* put in situ from 2000 
to 2500 tons of material per day. Of from 40 to 60 blocks of 
concrete form no unimportant part, each block weighing ten tons. 
One feature of the works is th 
embankment of reclaimed ground, —— 
tons of earth. In addition to this work the 


ishing appli- | 
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THE WATER SUPPLY OF THE CITY OF 
MONTEVIDEO. 

But few Englishmen realise the immense value of an 
ample supply of good water. In our dripping climate and 
soil, almost every where permeable and penetrated by water, 
which may be had by merely sinking a well, or in our 
cisterns, where water seems to come into our very houses 
as if the supply were part of the regulated course of na- 
tural events, the pellucid liquid becomes to the imagina- 
tion a drug, and it is only by an exercise of fancy that we 
are able to feel what it would be to be deprived of it. It 
is the dweller beneath a tropical or sub-tropical sun, and 
| in “a dry and thirsty land where no water is,” who realises 

its full value. 

| In the case of the city of Montevideo the general im- 
portance of water, and the privation and sufferings that 
| arise from its scarcity, had been enhanced by local and 
| adventitious circumstances to such an extent that it is not 
surprising to find the local newspapers of the various cities 
| of the “ Banda Oriental” going into ecstacies now that 
| Montevideo enjoys for the first time in its history an 
| ample and noble supply. ; 

| Had we space we might fill a page or two of Tuz 
| ENcINeeR with the glowing accounts of the days of public 
| festivities—the salvos of artillery, the fireworks, the proces- 
sions, the dinners, the speech-making, the music, the filling 
and presentation of silver goblets—that followed the tarning 
on of the new water supply in the year 1871 by Mr. New- 
man, the executive engineer, with what is declared to have 
been “a massive silver key, weighing about forty pounds,” 
which we take in sober phrase to have been a polished 
iron, or perhaps plated, “cock wrench.” Our readers, how- 
ever, will much prefer some description of the waterworks 
themselves, which are the product of native enterprise and 
capital combined with British engineering skill. 

Montevideo, as our readers are of course aware, is 
situated in lat. 34 deg. 53 min. and long. 56 deg. 16 min. W., 
upon the left bank of the La Plata, here a mighty estuary, 
half as wide as the Channel between England and [re- 
land, whose waters are almost as salt as the sea itself. 
The town stands terraced upon the sloping sides of the 
large but not very deep harbour, enclosed by a promontory 
at one side, while from the other rises steeply the hill or 
mountain from which it takes its name. It possesses a 
large export and import trade, and though it has suffered 
much and often from prolonged and desultory sieges, the 
incidents of frequent wars with the States at the other 
side, so that its population was at one time reduced to 
about ten thousand, it has latterly thriven greatly, and 
multiplied its number of inhabitants several fold, and at 
present more than 5000 houses in the city are calculated 
on as consumers of water. Fuel and water have always 
been scarce and dear. Like Venice, before an extraneous 
supply was brought to the Queen of the Adriatic over 
the railway viaduct, and like other cities of 
southern Europe, the supply of Montevideo was de- 
rived chiefly from algives—cisterns of a curious and 
not less simple than excellent construction, devised 
probably first by the Arabs, which received and 
stored the rain collected on the roofs and court yards 
of the houses, These were aided by a few wells near the 
shore, but in dry seasons these sources often failed, water 
had to carried from considerable distances outside the city 
walls—for it is a regularly fortified place—and at times 
water for the day cost more than bread, and the shipping 
had to seek other ports for their water supply. 

What sufferings must the inhabitants of a city so circum- 
stanced have encountered during the long and harassing 
sieges to which we have referred! Chronic sufferings were 
also experienced in the periodical spread of cholera and other 
diseases proper to these warm regions, aggravated by the 
want of a supply sufficient for sanitary purposes, always 
most felt when the dry and choking Pampero winds blew 
over the city from the great South American pampas or 
plains. Thus matters remained until 1567, when the first 
steps were taken to procure an effective water supply from 
sources external to the city, of which the following account 
is abridged from a South American journal :— 

**In the year 1567 the Government called for proposals to sup- 
ply the city of Montevideo with water. Nine bids were sent in ; 
of these, however, only four were entertained—two offering te 
supply the city with water from the Rio Negro, and two from 
the Santa Lucia. After much discussion and consideration the 
=" of Messrs. Lezica, Lanus, and Fynn was acknowledged 

y all to be the best, most favourable, and most practical, and 
was consequently adopted. Minister Marques, the then Minister 
of Hacienda, signed the contract with the concessionaires on the 
4th of December, 1867, granting twenty years’ exclusive privi- 
lege, and furthermore stipulating to pay the concessionaires a 
monthly sum of 4000 Montevidean dollars, or 48,000 per year, for 
the supply of water to the Government House and other public 
offices. The concessionaires at once set to work. Mr. Salustiane 
Puente was sent to England as their agent. Mr. Edward Woods, 
of London, one of the first engineers of the day, was appointed as 
consulting engineer in England. Several applications were made 
to Mr. Woods for the post of chief engineer at Montevideo to 
construct the works. Mr. Frederick Newman, who was recom- 
mended by the late Mr. James Simpson, the then first hydraulic 
engineer in England, was appointed, and who has carried out the 
work in a masterly manner. Mr. Newman arrived out in May, 
1868, and at once commenced his surveys. On the 4th October, 
1868, the works of the reservoir at Las Piedras were begun by Mr. 
Pealer, the well-known American contractor.” 

We have been indebted to Mr. Edward Woods, M.LC.E., 
for permission to insert the exact terms of the original 
proposition to the Montevidean Government of Messrs. 
Leaica, Lanus, and Fynn, and of those of the concession as 
actually made to them, which is to a certain extent 
modified from the former chiefly in these respects, that the 
concessionaires, subject to a certain amount of Government 
control, were left free as to the site for reservoirs, one or 
more, gave up the power of enforcing water rates on all 
new houses, and even no longer to supply the shipping of 
the port free of charges. These documents are jong 
for insertion. Essentially the project as carried out is as 
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one miles (by road) from Montevideo. Below this, and 
at a distance of about thirteen leagues, the river falls into 
the La Plata, the tide not reaching to even near the point 
of diversion. Between the mountains and the diversion 
the river flows through a fertile but thinly M mae tract. 
The subjacent rock -belongs to the older formation, we 
presume, for it is stated that the river water arrives there 
so clear and pure as not to need filtration. The following 
analyses of the water has been made by Dr. Odling, by 
which it will be seen that in quality they compare favour- 
ably with some of the very best chosen and most esteemed 
waters supplied to ay wy cities. 4 
It may be remarked that in climates and regions such 
as are here in question—as, indeed, in a less degree is every- 
where the case—the amount of organic matter is greater at 
certain seasons than at others, and in general is rather 
greater in the waters of hot climates than in those of 
colder zones. 
Analysis of Santa Lucia Waters by Dr. Odling. 
Dry os Rainy ye. 
5 . 5°53 
co» 0 
-. 6°46 
- 1°09 
24 
a 
. 8% 
Seen -- 185 
eee é As . 104 
Organic. . eee. eae eee 
Dr. Odling reports :—‘‘The results suffice to show that both 
samples of water are of excellent quality, as might be expected 
from the geologic character of the district. The piece of rock 
sent me is almost entirely sandstone. The results are calculat 
in grains per gallon.” 


Saline or mineral matter .. .. 
Combustible or organic matter .. 
Total dissolved matter... .. .. 
mae - ie 
es) sak: laa,” 
Chlorine, equal to common salt.. 
Degrees of hardness .. .. .. 
Sediment, total 
= Mine 
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The working. pressure: is 40lb. per square inch. The 
boilers are seven in number, on the Cornish construction, 
each 28ft. long, 6ft. external diameter, with interior flues 
of 3ft. 6in. diameter. They are provided with steam 
chests and with all the usual appliances. The pumps are of 
the bucket and plunger kind, working directly from the fly- 
wheel side of the engine beam, and each delivering 1100 
ons per minute when making 12 strokes per minute. 
he valves are double beat, of gun metal. Each pump is 
provided with an air vessel of about 450 cubic feet capacity, 
which is provided with a playing flap valve at the exit to 
prevent return flow. 

The engine-house is 32ft. wide by 90ft. in length, and 
the engines and their respective pumps are arranged 
parallel to each other therein. The foundations of the 
engines, as well as the house, &c., are built of a red brown 
conglomerate (probably a member of the old red sandstone 
formation), which is easily ground, and found in the neigh- 
bourhood, and which becomes indurated after drying and 
ex to the atmosphere. 

he boiler-house adjoining is 112ft. long by 45ft. wide. 
The roofs are all covered with Welsh slate. The chimney 
stalk is 100ft. in height. The exterior of these buildings 
consists of ashlar masonry, with the windows and door 
dressings accentuated in a bold, though simple style. 
These engines deliver into a single main pipe of 24in. 
diameter, and no less than 214 miles in length, through 
which the water, under an actual head of 270ft. (requirin 
an actual working head of 340ft. at the pumps), is forced 
direct into the mains of Montevideo, or at pleasure into a 
stone reservoir. This reservoir, situated at Les Piedras, 


ed | has its surface level 257ft. above sea level. 





We are enabled to give a section along the line of main 
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At a bend of the river at the site indicated, which forms 
as it exists a sufficient depth and volume for diversion, 
and which is so concentrated that, if desirable, hereafter it 
can be raised in surface and a large additional amount 
impounded by a dam, the works were commenced in 
April, 1870. A tunnel was from the site chosen for the 
yumping machinery driven under the bed of the river 
for a distance of 60ft., and a culvert of brick arched 
over led from thence to the four wells from which the 
a draw, each of these being 7ft. in diameter, with a 
depth from engine-house floor of 47}ft. The water is 
drawn by means of a float pipe from the river at a constant 
depth of 2ft. below its surface, and this is provided with 
an equilibrium valve so constructed that it prevents the 
water ever rising in the wells of the engine-house beyond 
a certain level. 

There are four pumping engines and as many sets of 
pumps. Our engraving on page 3 shows their construc- 
tion. Each is a compound or double cylinder rotative 
beam engine, constructed by Messrs. Tannett and Walker, 
Leeds, the price being, we believe, about £17,000 for each 
— and set of pumps. The capacities of the low-pressure 
cylinders to those of the high pressure are as four to one. 


pipes, which shows the separate levels. We believe there 





are few, if any, previous examples of pumping directly 
through so great a length of main pipe. The reservoir 
been cut partly from native rock, and partly embanked, 
the slopes of the latter being puddled and pitch paved, 
and the floor of the reservoir stiffly puddled, a stratum of 
concrete laid over that, and a floor of brick on edge laid 
over all. The depth of water when full is 10 metres, and 
its capacity is three million gallons, equal to a week’s supply 
to Montevideo. ins 

Thus, even the reservoir inten or storage purposes 
ey A inadequate for a prolonged drought, but twill be 
seen that upon the plan adopted of ens direct into the 
city mains, the only object to be fulfilled by this reservoir 
is to afford a temporary supply during the short time that 
from any cause the pumping might have to be stopped, or 
while an accident to the main might be in process of 


repair. 

One of the four pumping engines is sufficient to supply 
the city with one and a million gallons of water per 
twenty-four hours, or three pumping-engines with four and a 
half million gallons per diem, which is deemed more than 





sufficient for three times the present population of Monte- | Th 


video, It is considered that twenty gallons per head per 
diem is enough for South American cities which are 
without manufactories. The fourth engiue may thus be 
viewed as always one in reserve. The great main after its 
access to the city diverges into short mains of calibres 
decreasing down to 4in. The supply, it will be obvious, 
is thus a constant one, and always at high pressure, so that 
the numerous hydrants to be placed in the streets will 
always be ready for an accidental fire. 

The concessionaires are bound to supply free to the 
public, except so far as their annual Government payment 
1s concerned, three great fountain basins in as many of the 
public squares, with a volume of 252,000 gallons daily for 
ten years, and a still larger daily supply after that period. 
These basins will no doubt—as in A cities of Southern 
peoples—supply the wants of large numbers of the poorer 
classes—leaving the 5000 houses of the wealthier to give 
revenue to the company. 

The total population of Montevideo is variously stated 
| at from 75,000 to 90,000. The capital expended or to be 
| expended for some details of town supply are yet to be 
made is about £500,000—a larger amount than that of pro- 
bably any other public work in South America, unless it 
be that of the Liebig “extract of meat” establishment. 

It is a rare example in that continent of a project con- 
ceived and carried out with native capital fiom h the 
enterprise of three native gentlemen, acting through English 
engineering skill. These concessionaires, as well as the 
engineers, desire to acknowledge the great assistance they 
received at every a < the undertaking from the good 
offices of Mr. Alex. Kinnon, the engineer of the Monte- 
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obstacles and difficulties were removed. 


videan Government for the works in general, through the 
| confidence reposed in whose judgment and skill many 
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The main pipes 
were cast at Glasgow by several firms, chiefly in 12ft. 
lengths. The concession obliged the works to be com- 
menced within ten months from the 4th December, 1867, 
and to be completed within three years. 





TANK LOCOMOTIVE AT THE VIENNA 
EXHIBITION. 

On page 6 we illustrate a fine tank locomotive by the Berliner 
Maschinenbau Actien Gesellschaft, In our next impression we shall 
publish in our ‘‘portfolio” a complete working drawing fully dimen- 
sioned, so that it is unnecessary to do more here than give a few 
of the leading particulars. The cylinders are 16}in, diameter, 
with a stroke of 22in. The driving wheels are 4ft. Gin. in diameter, 
the boiler contains 156 tubes, 1°93in. diameter ; the grate surface 
is 13ft. nearly. The total heating surface is 800 square feet nearly. 
The total weight of the engine full is approximately 344 tons. 

We may add that in order to render the machinery accessible, a 
portion of the tank side just above the running board and below 
the curved line of rivets shown, is removable, forming a kind of 
door, the bottom of the tank here is marked by the line of rivets. 
e workmanship of the engine is excellent. 
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HER MAJESTY’S SHIP 
Tue following table supplies complete and accurate particulars concerning the turret ship Devastation, and may be taken as a species 





“DEVASTATION.” 





of appendix to Mr. Barnaby’s paper 









































on the ship, read before the Institution of Naval Architects, and published in our impression for April 11th, 1873 :— 
iT Te j ——---— = 
| Actual | Actual 
} Estimate Estimat 
Dimensions, &c. &c. ft einen, Se. i Weights, &e. of : “es ~ 7 
| April, 1869, April, 1873. || om cme. in April, 1873. 
‘ ft in. ft. in. - , ks) Tons, Tons. 
4ength between the perpendiculars —... se see nee one 285 «860 235 «(0 | Water for two weeks : 
Length of the keel for tonnage... ‘ 246 0 (88g 6... tore es we) eee i te 
EORGUEGRINOTRG. «ce cee cco cee tne oo ‘ 62 38 62 8 | Provisions, spirits, &c., for four week 12°5 24 
NE ee a a 38 C«*it 58) Ct«< SOCOM ts sl ss cs ee tt vais 280 
Depthinhold .,. ... ah . ae ae mw 6 18 0 | Officers’ slops and stores... ... 120 LW 
Burthen in tons ae ee a “a 4406$7 440657 Tare of casks, boxes, cases, dc. iin ‘5 ciped 
a ee ee ee 25 9 26 3 Officers, men, and effects... 6.0 61. eee eee 32-0 42-0 
po ee pS ee eee: OF 26 «6 a Mast and Derrick for hoisting boats ... ...  ... — 20-0 
SE see 2 ee eee 26 1} 26 8 BUTE “uker-eny sce cco cee SME oes 87°5 70-0 
Displacoment in toms ss. see son coe see one tae evel 9062 9298 Anchors ... ... : © eee ee one 25-0 23°5 
Area of midship section in square feet... ... see see one 1449 1487 se eg oe 12-0 12-0 
i : 2 Fore turret 13 6 13 ll arrant Officers’ stores... ... ss see see «| eee 34-0 50-0 
Height of port sills from load water lin Afterturret 13 2 12 7 Goce cee, ccs, 00 Geka? aoe ae 355-0 514°5 
¢ g > de! D r 3 
Height of upper deck atside from load water line i Araidebige ; 2 - ; (4 25-ton guns) . (4 35-ton guns). 
Envi Nominal horso-power ...0 we see see ae 800 800 | Total weight of rigging, guns, and ships’ stores... 588-8 808-0 
ingines ; <a sag 
kere ee ee 5600 6633 | 
Speed per hour in knots ...  ... see see cee eee 12°5 13-84 ; Engines and boilers, with water in, including engines for 
(Estimated) | (Actual) | turrets, ventilating, and fire service, spare gear, &c. ... 970-0 1064-0 
Coals, No. of tons... eh ad AM a oe 1700 | 1350 rr i A 15-0 23-0 
are 16 30 | Coals ¢ ose. pe - 00m 1700°0 1350-0 
Water ive ’ 2 : ‘ | : 
No, of woeck’s consumption 2 3 
a 9°5 | 19 Total weight of equipment to be received on board... 8273°8 3245-0 
Provisions ...4 yy ’ : 
{ No. of weeks’ consumption 4 6 , 
Complement of men and officers... 0 ss. oss 250 329 OO OE BUD ses) ove. 00... 408, ea en 2874-0 2882-0* 
PON ass cod nean hack. tes, ie eet bra, canes 0s 4 25-ton guns 4 35-ton guns | Weight of protective deck plating, including glacis plates 
Total weight of armour in tons (including fastening)... 2307 2581 und armoured Skylights ... 11. 1. see see cee eee 413-0 556°0 
Total weight of backing in tons (including fastening) 306 314 | Weight of armour, exclusive of turret and pilottower armour 1604-0 1629-0 
Depth of armour below water line, amidships ... ... 5 60 | 5 «6; | Weight of backing, exclusive of turret and pilot tower backing 266-0 254-0 
‘On sid Amidships 4 2 | 3 7! Poe ck, ere copy ma ue ike a RNs 590-0 622°0 
Height of armour { m sides «46 +++ ) Hopward ... 0 6 } nil. pe Sere WO... dis, cd bee “Gee a 110-0 
above water line “"* ” : Amidships ...| iL 5 | 10-104 eight of conning hoods 15-0 — 
{On breastwork «.. } ‘4+ fore ond se 4 1 6 | 
i . , 
' Armour. | Backing.| Armour. | Backing, Total displacement required... ... 66. see cee nee eee 9035-8 9298-0 
} | Total displacement required per drawing... ...  ... «+ 9062-0 9298-0 
On sides... oss sue ae vse veeD2and 10} 18 |I2and10| 18 Difference a ar eae 262 nil. 
2 Onbulkheadsat break of deck forward) 12 16 12 16 
Thicknoss of armour } On bulkheads in hold. sev | 4,5,and6) 10 ' 
ane Sacking —_** | On breastwork ... ve see ove L2and 10 18 and 16/12 and 10/18 and 16 | ,, * This includes the auganstuadiors ote’ Se Semmens, 3071, ont 
On turrets ... ve eee Mand 12,15 and 17/14 and 12/15 and 17) “+ ‘Endurance of coal supply in smooth water at 10 aad 12 knots 
Thickness of skin ( OT Sides os. see see ere toe ee 1} and 1} 1} and 1} 8 us originally estimated and as estimated from results of 
Fekness OF 8X1) On bulkheads at break of deck forward 1 1; six h ours’ trials, is as follows :— Knots. Knots 
plating behind 4 >, jreastwork gab ye sur ages 1 1 Atl0 knots .. «. eo ee 4320 oats. 
armour > ¢ (On turrets . pCO lee a: l 1} | At lI2 knots 1c «so co co oo 2880 3000 
: ‘ § Amidships 2 3 
Thickness of deck) O" UPPEr deck ... | Age 1} : 
plating... On belt deck ove. 400 3 and 24 3 Amount of work required to upset the ship as originally 
On deck over breastwork ... 1 2 designed 3724 foot-tons, as completed 6600 foot-tons. 


NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION.-- 
The next annual meeting will be held at Willis’s Rooms, St. 
James's, on the 15th July, at 6 p.m., Mr. Edmund Pewtress in the 
chair. In consequence of the zealous advocacy and munificence of 
the chairman, Mr. Albert Grant, the Society will be enabled to 
grant pensions to eight of the eligible applicants, thereby render- 
ing an election unnecessary. 

THoMsON’s CUSHIONED SprinGs.—Messrs, Thomson and Co., 
of Glasgow, well known as ers of patent wool-cushioned 
springs for railway stock, have just issued a beautifully got u 
circular, containing illustrations of all the springs they make, an 
the mode of fitting them. The drawings and lithographs are 
admirably executed, and the work is quite worthy of a p in the 
engineer's library. This is much more than can be said of the 
greater number of trade circulars or catalogues. Some years, we 
may add, have passed since we first expressed a favourable opinion 
of the Thomson spring. The progress of cvents has fully justified 
our statements concerning it, 

INSTITUTION OF NAVAL ARrcuHITECTS,—The following gentlemen 
have recently been admitted associates of this Institution : 
Lord Heury George Gordon Lennox, M.P. ; M. Charles Antoine, 
of Brest; Mr, C. P. Bailey, and Mr. J. Black, of the Constructor’s 
Department, Admiralty ; Mr. G. J, Cole, Karle’s Shipbuilding and 
enon Company; Mr. George Duncan, shipowner; Mr. 
Thomas Edwards, Constructor’s a Admiralty ; Mr. 
Alfred Elgar, of Mr. E. J. Reed’s staff; Mr. John C. Kafer, engi- 
neer, U.S. ey 4 Mr. John Littlejohn ; Commander W. B. Mc 
Hardy, R.N. ; Mr. Thomas Phillips, and Mr. Frank Proctor, of the 
Constructor’s Department, Admiralty ; Professor J. M. Rice, 
U.S. Navy ; Messrs. J. Richards, and G, J. Rickard, of Mr. Reed’s 
staff ; Mr. R. E. Shill, C.E. ; Mr. John Smith, of Messrs. Smith, 
Pender, and Co., Millwall ; and Captain Philip Syvret. 


HorrMan’s KILNs IN IRELAND, ~ It is satisfactory to learn that 
this useful and important branch of industry is about to be in- 
troduced into the South of Ireland, at Kiltinan, in the vicinity of 
Clonmel, on the system of Hoffman and Licht’s patent. As the 
increased cost of fuel had virtually thrown a large number pf the 
old and isolated kilns out of work, and as the supply of lime in 
consequence of their disuse became totally unequal to the demand, 
it was thought the new a might safely and advantageously 
be attempted at Kiltinan. The new kiln will comprise fourteen 
ovens, 14ft. long, 12ft. wide, and Sft. high, all radiating from, and 
directly communicating at regular intervals with, an ed tun- 
nel or kiln, in which the limestone will be subjected to the heating 
process. This tunnel is 120ft. in length, and in breadth. At 
the northern end a chimney stack of brick, 100f. high, will be con- 
nected with the main flue by a passage of 50ft. in length, The 
ovens and other portions of the structure with which the fire or 
heated a ats 4 qomenie are bd be ead with fire-brick. The 
quarry forms but a small part of a great limestone ridge runni 
north and south, When the rtion already taken is fully pena 
up it will present a face of 20ft. indepth. It is stated that the 

ining Company of Ireland have agreed to supply the company 
with culm at a considerable reduction for some years. e great 
oval chamber or tunnel will be found to contain from 250 to 300 
tons of raw limestone, all under process of manufacture at the one 
time, but in different stages. By an ingenious arr ent the 
cold air is admitted into two compartments above 


through 
about a foot wide, and first among the lime in the 
e, Fyre ng cooling 


ber. U; the old system there was an extra it waste 

of caloric; here all is utilised, and the atmosphere itself is com- 

pelled to do service in the continuous operation of or 

_ eooling the lime in its different The works are capable of 
turning outdaily twenty-fivetons e, Which, it is computed, will 

be sold at 1s. per at the kiln, while the cost of bythe 

Pree re hey Baye ps neil pall nd Merger barrel 

onsidering the raped paren ae the eaele late, and 

tthe difficulty of a + supply, there is no reason 

why this new enterprise should not be patronised, and the 


produee find a ready sale in all parts of Ireland, 





New Russian Raitways.—The Russian Government, according 
to a Daily News telegram, has resolved to construct fourteen 
railways, 3533 versts in length, in European Russia. 


Propos—ED COAL EXCHANGE AND MIDLAND INSTITUTE, — 
The proposal to erect or call into existence a Coal Excharge and 
Midland Institute in some part of the great Yorkshire coalfield is 
creating a good deal of interest amongst mining engineers and 
others interested in the working of the collieries. The attention 
of several influential bodies in Leeds and Barnsley has been directed 
to the subject with a view of amalgamating schemes and projects 
now before the public with the proposed institute, so far as the 
building is concerned. At the general annual ~~ of members 
of the Midland Institute held at Barnsley on Wednesday, the 
question was discussed, the meeting being largely attended by 
mining om from all of Yorkshire. The president, Mr. 
W. P. Maddison, occupied the chair. The members were waited 
upon by a deputation consisting of the Mayor, the Registrar of the 
Barnsley County Court, and Mr. C. J. Dibb, solicitor, to ask the 
institute to co-operate with an influential company which is being 
formed, to crect a public hall and mechanics’ institute at Barnsley, 
on a large scale. An admirable site has been obtained and a large 
number of shares has already been taken by influential gentlemen. 
The deputation was given to understand that the matter would 
receive the attention of the council and the members, A letter 
was also read from Mr. H. H. Sales, secretary of the Leeds Royal 
Exchange Company, offering the institute accommodation in their 

ilding now in the course of erection. After some discussion it 
was resolved that the council of the institute and six other mem- 
bers residing in various parts of Yorkshire should be a committee 
to consider the question and report to an adjourned meeting. The 
council has since decided to visit Leeds, Wakefield, and other 
places, to ascertain the feelings of the members in those districts. 


WoRrKING AUSTRIAN PATENTS.—We have received a communica- 
tion from Messrs. Robertson, Brooman, and Co,, upon this subject, 
from which it appears that the Austrian Ministry of Commerce 
suddenly and without any warning stopped granting extensions of 
time for working patents, although up to the present such exten- 
sions were allowed for a second year, and later for a third year, 
if petitioned for before the expiration of the antecedent year. 
This change, though only indistinctly intimated in June and not 

et publicly notified, affects even those patents issued in 1871, and 

‘or which the second year’s working time expired last May, even 
though a petition for a further extension may have been filed in 
proper time before the expiration of the second year. The grant 
of second year’s extension of working time for patents issued in 
1872 is now also doubtful, and applications for extensions of work- 
ing time for patents issued in 1873 will certainly be refused. 
Foreigners having patents for Austria must therefore now not only 
have their patents worked, and the working notified to the proper 
authorities before the close of the first year from the date of the 
grant of the patent, but must also finally have the working proved 
to an official commission, consisting of one official and one expert, 
to each of whom special fees have to be paid. The term ‘‘ working” 
is at present interpreted by the Austrian Ministry as meaning in 
the case of a machine, apparatus, or other article, actually making 
or manufacturing the same within the Austro-Hungarian Empire. 
Merely importing and putting to use is, therefore, not regarded as 
working. In the case of a a the term ‘* map ih inter- 
preted as meaning carrying out the invention on a manufacturing 
scale and not merely experimentally. Failure to notify the work- 
ing within the proper time will be followed by the patent — 
gs as become void, even though it may have been work 
in 

Tue Horcukiss Revotver Cannon.—The following account of 
the trial of this weapon is translated from the Revue d'Artillerie, 
the article in that jeurnal from the pen of M, A. Jouuart, 
Capitaine erie :— Revolver cannon experiments were 
recently made at the Pol at Satory with a cannon, invented 

Mr. Hotchkiss, and destined for the Italian Government. 





value of this engine. The new cannon has a calibre of four centi- 
metres, and is essentially different from all other mitrailleuses 
presented up to this time, especially in firing a small cast iron 
shell with a percussion fuse, the effect of which must be terrible 
at long ranges. The ammunition is an explosive projectile 
attached to an iron cartridge; the cartridge case is made from a 
tinned iron tube soldered, with one end turned down to form a 
cup. This cup, or tube, is reinforced in the interior by two iron 
cups, and fixed with three rivets on a large iron washer of sheet 
iron, which forms the head, and is designed to withstand the 
pressure of the , and to give hold to the extractor. The 
priming is fixed in the centre of this head. The cartridge shell 
will hold 100 grains of powder. A thick felt wad is put between 
the powder and the projectile. In the cartridges fired at Satory 
the powder charge was reduced to 80 grammes of Austrian powder, 
and the space left was filled up with two washers of ordinary 
paper placed on the powder and covered with a little cotton. The 
rojectiles have a length of 2) calibres, and a portion of their 
ength is covered with brass, having cuts designed to be forced 
into the rifling. Its weight’ is 500 grammes, and it holds 
40 grammes of powder. The cartridge, loaded complete and 
primed, has a weight of 800 grammes. The projectile does nut 
ecem to be fastened tight ugh in the cartridge case, as it can 
be taken out with a little effort with the hand, and it is feared 
that in the transportation of them in boxes the projectiles might 
separate from the cartridge shells. To avoid all chance of acci- 
dents, the cannon revolver was placed in battery about 100 metres 
from the target, the = ing loaded and having their per- 
cussion fuses. ensy he were fired at the commencement of 
the trial, i and extracted from the cannon did not 
drop out of the extractor regularly. This slight defect was 
eens on the spot nae — ; way this a difficulties or 
i ities in the firing occu e cartridges were oiled 
revious to firing. The cartridge shells did not show any damage 
y firing, and can be reloaded and fired several times. One was 
found unsoldered but was not broken, and acted perfectly as a gas 
check, and it could, like the others, be used again by being re- 
soldered, which can be done without difficulty. Only one misfire 
occurred, and the same cartridge was fired on the third trial after 
missing twice. There was also only one misfire withfuses. Gene- 
allyr the projectiles passed through the board target and exploded 
on striking the grouud. Only one projectile was exploded by 
striking the board of the target. e projectile broke in the 
barrel of the cannon, but this accident should not be attributed tu 
the irregular working of the fuses, because the projectiles proved 
to have been — cast, They were left very weak by the hole 
being badly one-sided. Six shots were successfully fired in twelve 
seconds by loading the i one at a time. Then fifteen 
shots were fired in fifteen seconds by loading with cases, in which 
a certain number of cartridges had been placed previously. The 
firing could be kept up for a certain length of time at the rate of 
Png shots per minute, which gives thirty kilos—seventy pounds 





of cast iron fired in this time, The firing is very regular, 
and the sighting did not seem to vary to any noticeable extent; the 


ar age exploded into twelve or fifteen pieces, enough to 
ill at a certain distance from ex int. The butt piece 
does not generally break, althoug g lines have been 


te ge on it. One inconvenience was the rapid brassing of the 
ls which took pinse eens SSS 5 it appeared at the first 
shots and increased rapidly. It is to be attributed, no doubt, to 
the bad quality of the brass from which the covering of the 
ae has been made. Generally the mechanism of the 
otchkiss revolving cannon seems to work surely and regularly, 





There experiments were for the purpose of testing the mechanical 


and the ammunition will do good service if the pro are 
more attached to the cartridge. The projecti 
difficult delicate to make, and must necessarily be expensive. 
This cannon without _~ doubt, produce terrible effects at 
distances — these of field artillery, and losive 
qualities of its es a su ity over all other 
mitrailleuses, as its fire can be rectified by observing the explosions 
of falling projectiles, 
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RAILWAY MATTERS. 
EITHE harrow gauge railways of the United States make a total 
angie of SS ae The length of the lines projected or building 
is abou 


+ 6000jmiles, 
me he eee a oe <n Stents 0 cas See Oa 
iven against itan District Railway Company, as com- 
sed for injuries sustained by a Mrs. Bradford. ‘ 


A pRAMATIC author and actor, on Monday, sued the London 
Tramway Company, for injuries received in a fall from a car, w 
went on before he had left the bottom step. The jury a’ 
£75 to the plaintiff. 

Tue Eastern of France Railway Company has followed the 
example of the Northern of France Railway Comyzay, and has 
— 25,000 tons of English coal, delivered on trucks and 

uty paid, at 1s, 6d. per ton. 

TueE North-Eastern er or! on Tuesday approved a bill for 

romoting agreements with the Leeds and Pontefract junction 
ilway for working and using the stations at Garforth and 
Castleford of the North-Eastern Railway Company. 


THE Sentinella delle Alpi states that the brothers Camoglio, con- 


tractors forthe tunnel of the Col-de-Tenda, areat present at Limone. 
The work will be commenced in the early part of July upon the 
Tenda side, and when once fairly cated, operations will begin at 
the other end. 


THE Mount Washington Railroad running freight and 
construction trains early in June, from the base to the summit of 
the mountain. In one place a snow drift 8ft. deep on the track, 
and fifty rods in length, had to be shovelled through. The same 
drift was 7ft. deep beneath the track. 


Tue Atlantic and Great Western Company are distributing men 
all along the line for the purpose of changing the gauge to the 
ordinary width. No new broad gauge rolling stock has ofa put 
on the road for some time. Narrow gauge engines are distributed 
along the lines at various points. 

THE ex of blasting the new tunnel of the Baltimore and 
Ohio Railroad at the Point of Rocks, in connection with the 
new track to Washington, was somewhere about 90,000 dols. The 
rock taken out was utilised for ballast on the track of the road. 
A crusher was re up near the tunnel, the broken rock dumped in 
gravel cars, and distributed where it would do the most good. It 
is stated that President Garret estimates that the value of the 
ballast thus manufactured to be as much as the outlay for the con- 
struction of the tunnel. 


A coMPANY of surveyors are now surveying a route for a coal 
railroad from Belmont, Pa., on the eastern side of the river 
Schuylkill, coming up on that side of the river to Phoenixville, 
where they will have to tunnel the Black Rock hill, and from 
there they will bear to the north to the valley of the Goschen- 
hoppen in Montgomery county, following up the valley to the 
Lehigh,from which point they expect to obtain coal. The length 
of the road will be about sixty miles, The surveyors are now 
between Norristown and Pheenixville. 


In the hearing of an action for damages against the Metro- 
politan District Railway Company, which was tried in the Court 
of Exchequer on Saturday, it was stated that the time originally 
allowed for the stoppage of the trains at each station was one 
minute, and for the performance of the whole journey (including 
twenty-one stations), sixty-two minutes. -It had, however, been 
lately thought that a minute at each station was too long, and the 
time was reduced by some seconds, so as to plish the dist 
from terminus to terminus in fifty-five minutes. The average 
number of passengers was 1,000,000 a month. 


A SPECIAL meeting of the East and West Junction Company 
was held on Monday, at the offices, Westminster-chambers, 
Victoria-street ; Mr. Longridge in the chair. The Chairman said 
he had much pleasure in stating that the company’s line from 
Stratford-on-Avon to Blisworth, 334 miles in length, had been 
inspected by the officer of the Board of Trade, and would be 
opened for public traffic on Tuesday, Ist of July. The object of 
the meeting was to consider a bill now before Parliament promoted 
by an independent company, having for its object the ole of a 
line from Stratford-on-Avon to Alcester, connecting the Evesham 
and Redditch Railway with the East and West Junction line. 
There was a clause in the bill empowering the company to work 
the line at 50 per cent. of the gross receipts ; the Evesham Com- 
pay ae to allow a rebate upon the traffic. The bill was ap- 
proved, 

On Monday evening, inanswertoan inquiryfrom Mr. M’Clureas to 
how such Irish railway companies as maybe disposed to avail them- 
selves of the intimation to the effect that advances of money might 
be made by the State to Irish —T companies at low rates of 
interest, should proceed in order to bring themselves within the 
scope of that intimation, and in what manner would the Govern- 
ment require to be satisfied that such advances would be attended 
with an adequate increased facility to the public and development 
of traffic Mr, Gladstone stated that he was correctly reported to 
have said on a former occasion it was quite impossible for the 
Government to take the initiative in such a matter—that of dealing 
with the railway companies—‘‘because it depended entirely upon 
the arrangements and upon the economical management of the 
railway companies themselves, The first and most essential step 
would be t the Irish railway companies should agree upon 
some reasonable principle of amalgamation, and should arrange 
among themselves for the transfer of debt ; and when that step 
had been taken the initiative would lie with the companies, 
because the security could only be accepted in the event of its 
being perfect.” Mr. M’Clure would, therefore, perceive—Mr. 
Gladstone continued—that combination and agreement among the 
companies themselves are of absolute necessity according to the 
declaration which was made by him. 


THE report of the directors of the Mexican Company states that 
on the 27th of December last the two portions of the line under 
construction were finally joined, and on the next day a train 
from Mexico to Orizava—three days before the date fixed by the 
concession. On the Ist of January last inaugural trains conveyed 
the President, Sefior Lerdo de Tejada, his Ministers, and a large 
body of the most distinguished citizens of the Republic, from 
Mexico to Orizava, and on the following day to Vera Cruz. The 
journey was most successfully performed, and the President 
expressed his gt satisfaction at the auspicious termination of 
this great work. Permission to open the line for traffic was 
received by the company on the evening of the 20th of Jan A 
and on the night of the 22nd the first train was despatched for the 
service of the public, and from that time to the date of the latest 





the 
and his other assistants. It was also, in the opinion 
of the board, due to the contractor, Mr. Craw , and his agent in 
Braniff, that the successful completi of the line, 
cult ee oe performed within a very 
The 


NOTES AND MEMORANDA. 

Ir is said that but one manufactory of tin foil exists in the 
United States, most of what is used being imported from abroad. 

MANGANESE is spoken of as a substitute for nickel for industrial 
eo. the high and increasing price of the latter metal making 
its use expensive. 

Dr. Rozert, of Paris, calls attention to the fact of the existence 
in Iceland of chipped flint in considerable variety and of prehistoric 
ee oe discovery of the in 861 by 

e pirate Nadodd. 

Dr. Buake, of the San Francisco Academy of Sciences, latel 

the discovery of a current of electricity running one 
and south, at a distance of about 150 miles from the Pacific coast, 
along a belt of metallic deposits, serving as a conducting chain. 

M. Benoir has found the initial resistance in steel and iron to 
be doubled at 170 deg. ; in silver, copper, and gold, at 255 deg. ; 
in platinum, at 455 deg. In alloys the increase is generally more 
feeble ; in standard alloy, for example, the resistance is increased 
at 860 deg. by only 0°3 of the value at zero, The coefficient of ex- 
pansion was carefully taken into account. 

Some researches, by M. Pisani, on the native of silver 
occurring at Kongs' in Norway, show that two distinct 

are found—the one containing , and therefore 
iden with Arquerite ; and the other containing only 4°9 per 
cent of , corresponding to the formula Ag,Hg. Should 
the latter prove to be a definite species it is to be called 
Kongsbergite. 


Tus first timber raft navigated on the Delaware was run by a 
Crodheston pioneer named Skinner, in 1746. Mr. Skinner was 
assisted by a man named Parks, and on reaching Philadelphia was 
given the freedom of the city, and created “‘ Lord High Admiral 
of the Delaware,” which title he bore as long as he lived. Since 
the ** Admiral’s” adventurous trip with a raft of spare, it is esti- 
mated that over 3,000,000,000ft. of lumber have followed the 
course it marked out. 

TuE following statistics from the United States new census 
report, concerning the nationality and ber of all persons 
engaged in industrial avocations in Pittsburgh, will be found of 
interest. The following figures gives the nationality of persons 
engaged in all classes of occupations in that city :—Natives of the 





United States, 15,339; natives of Ireland, 6983; natives of 
Germany, 84; natives of England and Wales, 1797; natives of 
Scotl 310; natives of British America, 76 ; natives of Sweden, 





Denmark, and Norway, 23; ‘natives of France, 176; unknown, 
466 ; total, 29,844. 
Ir is a remarkable fact that the lavas of Vesuvius contain a 
eater number of minerals t) ps, all others in the world. 
uy mentions that, of three hundred and eighty simple minerals 
known to him, no less than eighty-two have been found on 
Vesuvius; of these several are iar to the locality. Sir 








| 


Charles Lyell expresses the opinion that those have not been 
thrown up in fragments from some older formations, through 
| which the gaseous explosions have burst, but have been sublimed 
in the crevices of lava, just as several new earthy and metallic 
compounds are known to have been produced by fumeroles since 
the eruption of 1822. 

Fro an article in the Pharmaceutical Journal and Transactions, 
we find the following simple directions given for testing water, 
whether it is good and drinkable :—** Good water should be free 
from colour, unpleasant odour, and taste.jand should quickly afford 
a good lather with a small portion of soap. If half a pint of the 
water be placed in a rlectly clean, colourless, glass-stoppered 
bottle, a few grains of the best white lump sugar added, and the 
bottle freely exposed to the daylight in the window of a warm 
room, the quid should not become turbid, even after exposure for 
a week or ten days. If the water become turbid it is open to 
grave suspicion of sewage contamination ; but if it remain clear, 
it is almost certainly safe. We owe to Heisch this simple, valu- 
able, but hitherto strangely neglected test.” 

Ir there is a thing which is utterly detestable to look upon by 
a strict observer and one who has a general knowledge of what is 
right, it is tosee the heads of bolts driven down below the surface 
of the wood. The bolt has a certain duty to perform, and where 
that duty is the securing of a piece of iron to wood, or wood to iron, 
if the head of the bolt sets firmly upon the wood, and the nut is 
firm upon the iron, it is all that is required; but when we com- 
mence to draw upon the bolt until the head sets below the surface 
of the wood, that t we c destroying the fibre of 
the wood, and aid the premature rotting at that one point; for, ng 
matter how nicely painted, or how neatly puttied up, there wi 
soon be a cavity for the retention of a few drops of water. This 
alone would be enough to condemn the practice, to say nething of 
the other results it produces. 

One of the most important discoveries in economic geology 
made during the past year is that of tin in Australia. Tin has been 
met with heretofore in Australia, but the recent discoveries indicate 
far richer deposits than any before known there. The district in 
which the metal is found is along the valley of the MacIntyre 
river, on the high plateau of the Australian Al The ore occurs, 
as usual, in granite, and so disseminated as to form a kind of stock- 
work. The overlying surface deposits contain large quantities of 
oxide of tin, and it is probable that a very ‘e * amount of ore will 
be obtained from the diggings or washings. In a series of trials 
recently made twenty pounds of detritus were found to yield 
from three ounces to two pounds of ore. The tin-bearing belt is 
known to have more than one hundred and fifty miles of linear 
extend so that these new mines may, in time, become quite as 
productive as those of Banca or Cornwall. 

Ir may be of interest to note the fact that extensive utilisation 
is made in various regions of the United States of the inflammable 
gases which issue from the earth, in certain localities, in almost 
incredible volume. From a recent article by Professor J. S. New- 

, we learn that the gas which issues from the salt wells of 
the Kanawah Valley has been for years employed as a fuel in the 
evaporation of the brine. The town of Fredonia, N.Y., has for 
more than forty years been fully or partially lighted by gas which 
issues from springs at that place. In numerous borings made for 
oil in the West, gas has been met with in abundance, and was 

led formerly as a useless and inconvenient product. Within 
the past few years, however, the gas has heen largely utilised, and 
borings have even been made with the express design of obtaining 
it. In some cases these gas wells have been highly productive, 
furnishing an abundance of materiai for heating and lighting in a 
most convenient and e form. As noteworthy occurrences 
in this connection, the article in question states that on the Upper 
Cumberland in Kentucky accumulates in such quantities 
beneath the strata of lower silurian limestone, that many hundred 
tons of rock and earth are sometimes blown out with great vio- 
losions have received the local name of “ 
hio gas escapes from nearly all the wells bored 
for oil in the oil-producing districts. One well, in Knox Co., of 
that State, has for five years continued to send forth a constant 
stream of gas, of such enormous volume See i 
a jetof flame 3ft. in diameter and 15ft. long. 
well, in West pee delivering, 


Warts, about fifteen cubic 








ingredients which 
qualities (carbonic acid, &c.), its value as a lighting agent is greatly 











MISCELLANEA. 

Ir is stated that there are twenty-seven steamers in China 

waters waiting to bring Chinese to the number of 29,000 to 
California. 

Mr. Savitte Kent, the curator and resident naturalist of the 

Brighton Aquarium, has tendered his resignation, but it has not 


~~ 


yet been accepted by the Board. 

Tue Brest-Kiev line has been opened for traffic. 
the network of the West Russian trunk lin 
immediately to the military strength of the empire. 

THE new bridge over the Oise at Ile-Adam, built to replace the 
one blown up in September, 1870, to stay the advance of the 
enemy, has just broken down under the trial made before bei 
opened to the public. 

A MONSTER diamond has been received from the Cape weighing 
288% carats. This is the largest diamond South Africa has 
furnished, and when cut it is estimated it will be half as large 
again as the Koh-i-noor. 

HreamM Power, the American sculptor, died at Florence last 
Friday. His first work, Eve, was produced in 1838. In 185] his 
Greek Slave at the Exhibition of that year attracted great attention, 
and secured for him a wide reputation. 

Tue threatened strike of 8000 weavers in the Burnley district 
has been averted by the acceptance of an offer from the masters. 
In some cases the wages offered are higher, in others lower, than 
the Blackburn wages, according te the standard list, but the 
secretary of the Weavers’ Association states that the average will 
be about equal. 

Tue American Register says that the President has tendered to 
the Assistant-Commissioner of Patents, John M. Thatcher, the 
appointment of Commissioner from the United States to the Inter- 
national Patent Con; which is to be held ir. Vienna in August, 
with the object sally considering the advisability of adopting 
an international system of Patent Laws. 
been accepted. 

THE Miners’ Association of Cornwall and Devon has just issued 
its report for 1872-3. This Association, which was founded by Mr. 
Robert Hunt in October, 1859, bas been steadily and quietly pur- 
suing its purpose of giving instruction. In its classes during the 
past year upwards of one hundred students received instruction 
in chemistry, mineralogy, and geology, and the results, as shown 
in the examinations by the Department of Science and Art, are 
most satisfactory. 

A PUBLIC meeting of the tradesmen and others of Knightsbridge 
was held on Tuesday night in the subscription room of Mesars. 
Tattersall’s, at Knightsbridge, for the purpose of taking measures 
for opposing a projected line of tramways to pass along the 
Fulham, Brompton, and Knightsbridge-road. The following 
resolution was carried :—That this meeting ef the residents of the 
Brompton and Fulham-roads have learnt with regret that it is 
proposed to construct a tramway along this thoroughfare ; that 
this meeting endorses the action taken by the committee formed to 
oppose the bill ; and the meeting hopes that the committee will 
continue their exertions to defeat the Bill.” 


Tue Duke of Sutherland, the chairman of the Isle of 
Man Railway, and a distinguished party joined in the opening 
of the railway on Tuesday. At a meeting of the directors it was 
decided that there should be a special train from Douglas to Peel 
at 11.30 on Tuesday forenoon, to convey the directors and share- 
holders and the invited guests, numbering amongst the latter the 
Lieutenant-Governor and the leading officers of the island. The 
start from Douglas was effected about five minutes after the 
appointed time, and the train was soon lost to view in the 
dark groves of the Nunnery. On arrival at Peel luncheon was 
served in the refreshment rooms of the station, after which the 
distinguished party visited the ruins of Peel Castle. At two in the 
afternoon the return train left Peel, and accomplished the journey 
to Douglas, a little under 12 miles, in 26 minutes. 

STOWMARKET works, after having lain for nearly two years in a 
state of ruin, have just been rebuilt, and the manufacture of gun- 
cotton has begun. Several important improvements, however, 
have been made both in the mode of manufacture of the material 
and the construction of the works, which it is believed will render 
the treatment of this valuable explosive comparatively safe and 
harmless. The works have been so constructed that each depart- 
ment or section is complete in itself—an arrangement which will 
simplify the duty of supervision. The manufacture is in its 
principles of course similar to what it was before; but no gun 
cotton will be dried upon the premises, and several alterations in 
the process have been introduced which will make it as nearly as 
possible free from danger. Under the old plan it was the custom 
to run the material after it had passed the poachers into open 
tanks, where it was stored until it was required in the press room, 
and a grave suspicion was entertained at the late inquest that if 
acid had been added to the gun-cotton on the works to cause an 
explosion it must have been added to the material in those tank-, 
There is now, however, no intermediate storage ; the gun-cotton 
is drained from the poachers into the centrifugal machines, and 
thence to the press room, where it is formed into the different 
shapes for which it is required, by means of hydraulic presses. 
The old sort of magazine has also been done away with, and, in its 
stead, Mr. Eustace Prentice, who is still the managing director 
of the company, has had twelve wells sunk, at the bottoms of which 


It completes 
es, and adds 


The appointment has 


the explosive will be stored. The wells are Sit. deep, and Wit 
apart, so that the intervening earth will form the most reliable earth 
mound ,that could be devised, even if an explosion were conten 


ted. It is proposed to put only a quarter of a ton of gun-cotton 
in these wells, and as it will be in the wet state the chances of an 
accident will be almost impossible. — Times. 

Two matters of considerable importance came out at the annual 
meeting in Wolverhampton, on Monday, of the South Midland 
Institute of Mining and Mechanical Engineers. The president for 
the past year, and now again for the present year (Mr. E. Jones, 
the chief mining engineer of the Lilleshall wee showed 
specimens of the coal and shale that bad been found at sinkings at 


Brora, in Sutherlandshire, which he had suggested to the Duke 


of Sutherland, who owns the property. At a depth of 80 yards 
the sinkers came upon 3ft. Sin. of coal and 7ft, of cil shale. These 
deposits were succeeded by 2ft. of tire-clay, Gin. of coal, 1ft. of 
fire-clay, Tin. of coal, lin. of fire-clay, and then Itin. of excellent 
coal. After these deposits oi] shales came again. What more 


there is below remains to be seen, for the sinkings have been con 
ducted to a total depth of only ‘") yards. The remarkable feature of 
the discoveryis that the sinkingsare all through the oolite formatic™. 
Similar deposits are not elsewhere to be found in Europe in oth>r 
than a modified form to the extent, at the utmost, of some ten acres 
in Yorkshire. There are six or seven patches in Australia, in New 
and in Japan. The coal is believed to be well adapted 
to locomotive uses, and the shale is likely to contain from thirty- 
five to f gallons of heavy oil for lubricating purposes, and 
should yield a good deal of paraffin. It has been found at « point 
350 miles away from any previously known coalfield. It is near 
to the sea, and not more than 600 yards from the Duke's private 
railway, by means of which it could be exported either to In- 
verness, or Wick, or Thurso, as well as from Brora, From these 
laces it is likely to go mostly in the shape of patent fuel, made 
yr" combination of the of Suth and the oil 
extracted from the shale. e necessary kilns and ovens and dis- 
tilleries being 


are with on the estate, and very quickly 
a thriving industry may, in consequence of this find, be in active 
operation in this very n portion of Scotland. Mr. Jones is. 
anxious it should be known that the sinkings at Brora are alto- 
gether distinct from any old workings near to and Dun- 
robin Castle, which is some six miles away from the sinkings. 
The coal found at Golspie Mr. Jones considers to be the result of 
glacial action, and it is in the conglomerate. 
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ANNEXED are two views, a longitudinal section and ground 
plan, of a high-pressure horizontal winding engine, recently erected 
by Messrs. John Bourne and Co., for winding sulphur from a mine 
in Italy. A prolongation of the crank shaft carries a pinion 
gearing with a wheel in the proportion of 12 to 1, and on the shaft 
which carries the large-toothed wheel the winding drum is placed. 
The winding drum and the pit head pulleys are both 11ft. in 
diameter. 

The engine is of simple construction, and requires but little 
explanation. The crank shaft is carried by two brackets cast upon 
the sole plate, and the crank is a double or solid crank instead of 
being formed with an overhung crank pin. The cylinder, which is 
bolted on the sole plate, is steam jacketted, and the piston is made 
tight by three of Ramsbottom’s rings. The piston rod is guided 
by a flat bar fixed beneath the socket on the end of the piston-rod. 
The lower part of the socket rubs on the top of this bar, and a 
plate passing benesth the bar and secured to the socket by four 
screws, prevents the socket from rising. The engine is provided 
with the link motion, so as to be reversible with ease and rapidity. 
plied to the cir of the fly-wheel, and worked 
by a treadle, suffices to keep the engine from moving, when it is 





req 

the brake out of action except when pressed by the foot. 

feed pump is driven by an eccentric on the end of the crank shaft. 
The boiler supplied with this engine is an upright multitubular 

boiler, of which we may hereafter give an illustration, as it com- 

prehends several ialities. one of which is designed to prevent 

the escape of much heat from the chimney. The pressure of the 





THE illustrated in the accom: engraving, in- 
vented and P eapmenet Mr. Arthur wigs, Fenchurch- 
excentrics or or “a 


A balance-weight .— 
of 





Figs. 1 and 3 represent extreme positions of the governor and 
eccentric valve, and Fig. 2 is a side elevation of Fig. 1. The cast- 
iron block A, keyed upon the engine-shaft E, has two slides upon 
it, one guiding the eccentric C between the limits of its range 
and position, and the other — the fork F and weight W, 
and allowing them to have a radial motion, controlled by the ad- 


justable spring S. When the whole apparatus rota‘es with suf- 















Tue Fracrcre or Cast-tnox Pree ¢ : Me. J. C 
Trautwine, in a communication tot 
Institute on the fracture of c 


not, perhaps, generally known t 
cylinders, composed of sections 
horizontal flanges, and filled with 
ploying them for bridge piers. 





the United States split or cracked asunder entirely : it 
i ‘erence, under the influence of severe coll weather. T! 
reason of this, I presume, is that the outer and more expore| 
cylinder tends to contract to a ter degree than the inside and 


more sheltered concrete, and that the hold which the inside flanges 
have upon the solidified concrete in which they are imbedded 
prevents the contraction from taking place without rupture of the 

linder. Unless suitable means be applied to prevent this, 
the efficiency of such cylinders may be much impaired. It has 
been suggested that an inside lining of vertical wooden staves, 
projecting inward as far as the flanges do, will be an effective 


remedy, Other methods will no doubt present themselves, My 
object is merely to give greater publicity to an important fact, ” 
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COMPOUND MARINE ENGINES FITTED IN SS. | 
LIFFEY (LATE RUAHINE), 300-H.P. NOMINAL, | 
Ir will be remembered that, in page 236 of our last volume, we | 
hinery and boilers | 


+ 


illustrated the general arrang of the 
lately fitted in the steamship Liffey by Messrs. Day, Summers, 
and Co., and our double-page illustration this week represents the 





sand eg aes 


engines to a larger scale; and to put the matter fully before our | 


readers six views have been arranged, which we will describe 
seriatim, 

The top view on the left hand is the end elevation, and shows 
solatoalle the starting gear, which consists of a hand wheel near 
the base of the lower framing on the right-hand side, The 
communication to the link lever is made by a pinion and rack, the 


rack being held in position by a friction roller at the back. The | 


link is the twin solid bar type, slung at the centre, and fitted 


in a circular solid block which is fitted in the valve-rod head. | 


The steam-regulating valve handle, it will be seen, is close to 
the starting wheel, and the valve is secured in a casing at the side 
of the casing of the link-motion valve, The remaining portions of 
this view show the valve casing, cylinders, connecting rod, air 
and circulating pumps, beams, guide frames, lower framing, con- 
denser, and pumps. 

The view directly below is the complete plan, and shows 
the cylinder covers, valve casings, pump gear, starting gear, guide 
frame, securing bolts, and link-motion rods, 

The third view is in a line with the end elevation, and consists 
of a transverse sectional clevation of the low-pressure cylinder 
and the surface condenser, with one of the pumps in section, and a 
section of the lower frame. 

The fourth view directly under, is the sectional plan of the high 
and low-pressure cylinders, pistons, and valves, also the receiver 
connecting the two valve casings; and on the left-hand side is 
shown the pumps, brackets, and casings, and on the right-hand the 
seatings for the guide frames. 

The fifth view, in a line with the third view, shows the 
two cylinders, valves, and casings in section, and it will be 
seen that the high-pressure valve is single-ported, and the low- 
pressure valve is double-ported, with link motion alike for each. 
Below the cylinders are the piston rod cross-heads, connecting 
rods, crank shaft, main bearings and framing; and below that is 
the sixth view, giving a sectional plan of the surface condenser, 
pumps, and framing. 

The indicator diagrams taken from these engines are shown 
above, with the full particulars attached to the figures. 

To enable our readers to appreciate the proportions of the 
engines, boilers, and their results, we have compiled the following 
particulars from the logs :— 


SS. Lirrey. 
Nominal horse-power collective .. . e» 300 
Diameter of high-pressure —— or +. 86in. 
Diameter of low-pressure cylinder ee e+ 72in. 
Length of stroke oo ee ee ee ee 4ft. 2in. 
Diameter of air and circulating pumps .. «» %80in 


Diameter of feed and bilge pumps oe -. Sin. 


Number of tubes in each condenser oe ee 2004 
Longth of tubes in each condenser ee -- 7ft. 6in 
Condensing surface in condenser in square feet 3040 
Diameter of propeller ee oo es «- 15ft, 


Number of blades of propeller 4 

Pitch of propeller .. oe .. 19ft. uniform. 
Number of boilers... es we ee oe 4 

Diameter of boilers (oval boilers), 14ft. 8}in. high x 10ft, 2}in. inside. 
Length of boilers .. - ee ee +» 8ft. 5in. 

Total number of tubesin all boilers .. oe 
Total heating surface in boilers .. ee ee 
Total number of furnaces.. . 


864 
5005 sq. ft. 
12 


Grate surface .. or) ee ee ee e+ 1867 sq ft. 
Size of funnel .. oe ee a e +. 6ft. diam. 

Load on safety valve .. se oe ee ++ 601b, per sq. in. 
Pressure in boiler on trial at full power + 601b, 

Vacuum in condenser at full power 26in, 


Average revolutions yy minute at full power.. 7 
Average indicated H.P. { high-pressure cylr. a8 ¢ 1560 total. 
both engines .._.. (low-pressure cylr, 806 
8S. Ruantr. 
Nominal horse-power collective .. oe e+ 850 


Diameter of high-pressure cylinder ee e- 27in. 
Diameter of low-pressure cylinder oe e- 62in. 
Length of stroke .. es e ee ee . 
Disaster of S908 and Elion one pumps .. - lin 

iameter an yum} . +» S#in. 
Number of tubes in each ciemee oe e+ 2017 

of tubes in each ee +. 5ft. 10}in: 

Cc in condenser in square feet 2017 


| 














28.25 
2’ 27.825 


56.075 


28.037MEAN 
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Diameter of propellers (two) ee + 10ft, 6in, 
Number of blades of propellers .. oak 

Pitch of propellers .. ee ee ee 18ft. 
ss of eee ain 2 

Jiameter of boilers a ong 
Length of boilers oe oe square 19ft. lin. long. 
Total number of tubés in all boilers - 608 
Tube heating surface in boilers .. 8766 sq. ft. 
Total number of furnaces .. +“ oe o B® 
Grate surface .. ee oe ve ee eo 200 sq. ft. 
Size of funnel .. ee ee -. 4ft. 6in. diam. 
Load on safety valve .. ° +. 80Ib. persq. in. 


Pressure in boilers on trial at full power +» 801b. 


Vacuum in condenser on trial at full power .. 26in. 
Average revolutions per minute on trial at full 


power +. oe *e os o ee 
Average indicated horse-power of both engines 1540 








A NEW APPLICATION OF ELECTRO-MAGNETISM 
TO THE METAL INDUSTRIES. 


Some three years ago a working electro-plater in London dis- 
covered a process by which a white metal having tin as its 
principal ingredient might be deposited by electricity upon iron 
and steel, as well as upon copper and brass. Most of our readers 
know that to plate steel and iron even with silver has hitherto 
been deemed impossible, without the intervention of copper as a 
coating ; and the process of tinning thin sheets of iron so as to 
make them tin plates is a familiar one. But to cover any metal 








It is being used to impart to massive iron hinges for internal use 


somewhat the appearance of silver. The effect is pleasing ; 
but if it should be desired merely to protect the hinge from 
oxidation, the process would be serviceable and worth adopting. 

This brings us to another use to which the process may be 
adapted. Assuming that the iron or steel to be operated upon is 
completely encased by the white metal, then corrosion is pre- 
vented. The process of coating plates with tin, as adopted by 
the tin-plate workers, is not always complete. Very minute 
spaces are now and then left uncovered. These the damp detects 
with unerring certainty, and soon a speck of rust appears, whose 
growth is rapid or slow, according as the surrounding atmo- 
sphere is moist or dry. This defect the old tin-plate men sought 
to remove by blocking or planishing the plates after they were 
whitened. Hence we have the term block tin, which originally 
meant that the plates, after the tin had been placed upon them, 
were hammered upon a block in order that the tin might be 
beaten into such partially coated places. Where iron or steel 
is likely to be exposed to the influence of damp, either above 
ground or below, and it has not to bear friction, then, having 
been operated upon by the electro-stannus process, destruction 
by rust may be largely, if not effectually prevented. Bedplates 





| for hinges are being treated by the process that they may be 


| kept from oxidation. 


with tin by the use of the galvanic bath is new. The invention | 


is now in practical operation in Victoria-street, Birmingham, 
where the Electro Stanus Company, who own the process, have 
their works. 

The sal-ammoniac requisite in the making of tin-plates, and 
which increases the disposition of the iron to rust, if only the air 
can get at it through the tiniest of imperfections, is not called for 
in this process. If the metal required to be coated should be 
rusty it is cleansed in a bath of sulphuric acid very much 
diluted ; and when it has been immersed in a pot of potash and 
water it has been freed from all grease. Now, chemically clean, 
it is fit for the plating vat. Here, hanging by copper wire from 
the metal bars which connect the battery with the opposite pole, 
the articles to be plated are hung in the solution, which, whilst 
it is not exclusively tin, may be practically regarded as tin. 
Immediately that galvanic action takes place the article is filmed 
with the white metal, and according as it is desired that the coat 
ing should be thick or thin, the time during which it is kept in 
contact with the solution is long or short. The article removed, 
it is found that it possesses a dull white colour that is made to 
acquire tolerable brightness by the application of the customary 
metallic brush moistened with a cleansing fluid. If a higher 
polish is required, then that may be obtained by the ordinary 
method of burnishing. 

The process has evidently a wide field of application, and.must 
be heartily welcomed by the numerous metallurgists of such 
towns as Birmingham and Sheffield. The French have lately 
been busy in giving a white metallic exterior to some of their 
fiae ornamental castings. To such a purpose 
have described is eminently applicable. And the better the 
casting the better the electro-plating ; for it is more than likely 
that the chemical impurities of the common iron used in inferior 
castings would set up a local action in the bath, which would be 
troublesome to the operative, and prevent the effectiveness of the 
work. The process is manifestly more suitable to ornamental 
than to rough uses. The coating of iron with brass in the gal- 
vanic bath is usually a sorry affair, unless a thick coat of metal 
should be deposited. In the latter event the process is no doubt 
useful to give the appearance of brass to solid ironwork, such as 
the handles of railway carriage doors, to which it is extensively 
applied. But to give such asurface to less weighty articles would 
be to incur a cost greater than that resulting the use of 
brass itself. For instance, to give a bowl of sheet iron the 
of a brass bow! would cost more than to make the bowl of sheet 
brass, unless so filmy a coating should be applied that the foun- 
dation would q Y eee EP econ eS oe 
deposition of a cheap white metal by the electro process ; the 
article so treated must not be subjected to much wear and tear. 


the process we | 


It has yet to be determined by experience whether this process 
will enable certain of the costly steamship fittings, now made of 
brass and copper, to be made henceforth of the cheaper metals of 
iron and steel and yet be able to resist the effects of the saline 
atmosphere, and not unfrequently salt-water spray. The process 
is undoubtedly applicable to the keeping free from rust such 


| engines, tools, and the like as it is necessary should preserve 








their brightness in transitu. The friction of wear removes the 
white film which the process has thrown upon the tool, and the 
desired brightness of the steel appears untarnished. 

There appears to be hardly any limit to the application of 
the method. We saw on the premises some iron bedsteads 
that had been sent to be covered with metal, whilst near at 
hand there were springs, alike large and small, to be used in 
mattresses. The springs had been coated, and had thereby 
obtained a prolonged lease of their life, at the same time that 
their appearance to the eye was greatly improved. If the 
bedstead maker wishes to keep his bedstead white under ordinary 
wear and tear, we do not think that this process will realise what 
he desires ; the coating will wear off in the most exposed parts, 
and the foundation metal will be revealed. But there is no 
reason why the bedstead maker should not submit certain of the 
cast iron ornaments upon his goodsto the process. The spring maker 
has been greatly benefited. Hitherto * has not ‘been able to 
apply to his industry the benefits of galvanising, on account of 
the effect upon the temper of the steel which the galvanising 
process would produce. Now, however, both he and many 
others who have desired a means of protecting their manufac- 
tures against rust, and at the same time of in ing their 
attractiveness, possess a means of accomplishing both in this 
new mode of applying electro-magnetism to the metal industries. 





Nam Makers.—In the official report of the inspectors of 
factories, which has just been issued, an in ing statement is 
made with regard to the nail makers, Mr. Walker, the assistant 
i , states that in some little communities, consisting chiefly 
of small workshops, the nail makers have, prior to the introduc- 
tion of any factory legislation, made ‘‘a jaw unto themselves.” 
As such an example out of —> instances St. Ninian’s and 
the otjping vile of Whims of Milton, near Stirling, which is a 
colony of nail makers num about 200 men, about thirty males 
under eighteen, and perhaps a of these last under thirteen, a 


class of workers who in England do not possess, socially speaking, 
av enviable reputation. In the above locality, however, the 
men choose own ur, and these sometimes exces- 
sive, but in no case do their w: and in only 
a few their: to the latter, they are said to be 
Tr ano oo t+ them with chage wf Se. sovang 
they so freely on themgelves. other branches 
labour were conducted in this fashion it as though 
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cases, be accompanied by a large envelope legibly 
writer to himself, and bearing a 2d. postage stamp, in 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 


these instructions. 
*.* All letters intended for insertion in THE ENGINEER, or contain- 
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whatever wi 


good faith. No notice will be taken of anonymous 
communications. 
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T. 8S. S.—Apps, matical instrument maker, Strand, will supply you 
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out the aid of rifling. The work of inventing such things is simply labour 

They never succeed ; and if they did a life time might be spent in 
getting a Government to take the invention up. 

F. H. (Liverpool.)— We cannot advise you to use the gear you propose. In 
the first place, it will work with a great deal of friction ; and, in the 
second place, we much doubt whether it will be strong enough. If any 
serious obstruction is encountered by the brick and tile machine, soniething 
must give way with your gear ; whereas if a strap is used, the strap 
slip before any mischief was done. 

G. U. (Mountain Gates.)—/t is practically impossible to solve your question 
with any accuracy, because nothing is non concerning the radiating 
power of the bricks, or the rate with which air passes over the surface to 
keep it cool. To get a fair approximate idea the best plan will be to pro- 

cure a vessel of tin-plate of a given area, roughen the bottom inside and 

out, surround the sides with flannel, and stand the vessel on the top of the 

Surnace on a few small bits of fire-brick, 30 that only radiant heat from the 

Surnace crown can reach the bottom. Fill up the vessel with water, and 

note the rate of evaporation per hour, a very simple calculation will then 

chow how much heat is wasted. 
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ONE HUNDRED MILES AN HOUR. 
Tr will scarcely be disputed that to the power of 
traversing long distances at a velocity of 100 miles an hour 
would be advantageous to a very large section of the com- 
munity. The average on the mail coach lines 
in 1829 and tne was a little Bren ten a ——— “8 
many indivi possessing the power of thinking clear 
and ing well, argued that i augmentation of mail 
coach speed was n , desirable, or likely to produce 
any benefit to the nation. The advent of railway speeds 
sufficed in a very short time to prove that all ents of 
this kind were fallacious. In 1830 speeds of thirty miles 
an hour were regularly attained by railway trains, and the 
advantages to be derived from this rate of travelling were 
quickly and keenly appreciated by the public. the 
same way and for the same reasons, it is certain that the 
benefits to be gained by the power of reaching Liverpool 
in two hours, or Vienna, for example, in twelve hours, 
would be quick] ised by the nation; and it is 
bable that a sufficient number of at consider- 
ably higher fares than those which are now paid, would be 
obtain oy Oe ee directors in 
putting on one or two extra trains in the day which would 
maintain when an of 100 miles an 


running an average velocity 
hour, How much the public would be content to pay for 











such a privilege it is of course impossible to say with accu- 
racy; but we believe there is a fair probability that trains 
travelling at 100 miles an hour could be made to pay, pro- 
vided the cost of running them was not enormously in 
excess of the cost of running an ordinary express train 
timed, say, at forty-five miles an hour. In considering the 
subject, this question of cost is one of the most important 
features to be dealt with. A more important question, 
however, is this:—Is it possible to attain, or, having 
attained, to maintain, at any price whatever, or under any 
conceivable conditions, a velocity of 100 miles per hour? 
This question must be settled first, as it would “ absurd 
——— to calculate the cost of an impracticable under- 
taking. 

The highest railway speeds in the world are attained in 
England, and the highest railway speed in England is 
attained on the Great Western Railway, and this speed 
may be taken roundly as fifty miles an hour. But this by 
no means represents the maximum velocity which can be 
reached in running with a powerful engine and a light 
train on a good line. There is a tradition in existence 
that Brunel once travelled from Swindon to London at 
eighty miles an hour; but we have never been able to 
obtain a shadow of proof that this speed has been reached 
under any circumstances or at any time whatever on a 
railway. Mr. Stirling has run with one of his great out- 
side cylinder express engines and a train of sixteen car- 
riages at seventy miles an hour on the Great Northern, 
on a level or with a slightly falling gradient; and we know 
that the Yarmouth express on the Great Eastern some- 
times has reached a speed of sixty-four miles an hour down 
the Brentwood bank. On two occasions some years ago 
in Ireland, we ran 14 miles in sixteen minutes with a 
powerful engine and a train of but two carriages. Much 
of the run was done at over 65 miles per hour. On the 
Boston and Albany road, U.S., the 54 miles between Spring- 
field and Worcester were run by an engine with 16in. 
cylinder, 22in. stroke, and 6$ft. driving wheel, in fifty- 
eight minutes. Much of the run was «one at nearly 
70 miles an hour. On a first-class line there can be no 
question, therefore, but that a speed of sixty-five to seventy 
miles an hour may be available with safety. It is doubt- 
ful, however, whether a much higher velocity, such as 100 
miles an hour, would also be available without incurring 
enormous risks of derailment. Brunel proposed at one 
time, when a line was laid on stone sleepers or piles, to 
take a truck over it with two revolving grindstones in 
front which should grind the rails to a dead smooth 
face. His ideal of permanent way was a lathe bed. 
We know now, and Brunel lived long enough to know 
also, that many of the ideas he entertained in the early 
days of his career were chimerical. But we none the less 
believe that it would be possible to lay permanent 
way so well and to maintain it in such excellent order, 
that trains might travel on it with perfect safetv at 
100 miles an hour. Miles upon miles of such track are 
to be found now on most of our great main lines, 
but it is not to be disputed that nowhere can 100 consecu- 
tive miles of permanent way in perfection be found, and 
as a chain is no stronger than its weakest link, so a few 
hundred yards of bad track would spoil for the purpose of 
travelling at 100 miles an hour a whole line. It would not be 
impossible, however, to maintain a line of such rails from 
London to Liverpool or York. First-rate ballasting would 
be required, and the rails would be best constructed on 
Ashcroft’s system, that is to say, with a steel head laid be- 
tween two iron cheeks, so that no fish-plates, nor any joints 
in the ordinary sense of the word, would be used. The 
rail would, of necessity, be of great depth to insuxe 
rigidity, without which the resistance would be so aug- 
mented that the required velocity could not be maintained. 
It is scarcely n to add, that steep inclines would be 
absolutely excluded by the conditions. 

Let us assume that a line good, safe, and rigid enough 
for a speed of 100 miles an hour is to be had. That, in 
fact, it is provided ready to the hand of the mechanical 
engineer—the man who has todesign the rolling stock to work 
it—and proceed to consider what this rolling stock must be. 
It is obvious that the carriages should be as light and 
strong as possible, and we shall content ourselves with this 
statement regarding them for the present. The really 
important question is, given the line and the carriages fit 
for it, what shall the engine be like, and is it possible to 
construct an engine at all which, with a moderately 
heavy train, will attain and maintain a velocity of 100 
miles an hour, on a line with no grade heavier than say 
1 in 300. The first points to be settled are, how much 
power can a locomotive of a given size develope, and how 
much power shall we require to haul a train which will 
suffice to satisfy the demand of that portion of the public 
wishing to travel at 100 miles an hour. Let us assume 
that the train will consist of three first-class carriages and 
a brake van, the carriages weighing each 84 tons and 
the van 10 tons, or in all, say 35 tons. No experiments 
whatever have been made with trains travelling at a “ge 
of 100 miles an hour, and it is therefore impossible to 
do much more than guess at the probable resistance to be 
overcome. At 60 miles an hour on an ordinary line, 
and making due allowance for contingencies, it cannot, 
according to experiments ly carried out both in 
France and in this country, be much under 40 Ib. per ton. 
At 30 miles an hour the resistance is about 20 Ib. per ton; 
at 47 miles an hour the resistance reaches 32°5]b, If the 
resistance goes on anyon hee this ee. then the 
resistance at 100 miles an hour cannot be less than 75 Ib. 
per ton; but it may be very much more, and it would 
not, we think, be safe to take it at less than 120 Ib. per ton. 
Now a speed of 100 miles an hour is 146°5, or in round 
numbers, 146ft. per second, or 8800 per minute. This 
multiplied by 120 and divided by 33,000, gives, say 32- 
horse power. Therefore each ton moved at 100 miles an 
hour will represent 32-horse power. ‘“ The Great Britain” 
broad gauge Great Western he ee ie penden, 
running order represents a weight of about 64 tons, a 
heating surface of 2100 square feet. This engine has 
indicated over 800-horse . Torun such a machine 
and a train weighing 35 tons, or a gross load of 99, 





or, say, in round numbers 100 tons at 100 miles an hour 
would require 100 x 32 or 3200-horse power, or just four 
times more power than the most mae high speed loco- 
motive that has ever been built could exert. To run the 
engine, weighing 38 tons, alone, would require a power of 
1216 horses, assuming that the engine resistance was 
identical with that of a carriage. These figures suffice to 
prove that it is absolutely impossible to obtain a speed of 
100 miles an hour on a railway if the resistance is anything 
like 120 Ib. per ton. 

It will be seen, then, that the whole question may be 
narrowed to one point, and that point is train resistance. 
It is little more than waste of time to discuss any other 
question connected with the matter, such as safety and 
working expenses, until it has been settled whether it is or 
is not possible so far to reduce resistance that it will become 
possible to construct an engine of sufficient power to fulfil 
the intended purpose. Many improvements have been 
effected in the construction of locomotives since the Great 
Britain was built, but we shall be going almost too far if we 
take it for granted that au engine can be constructed which 
will weigh in running order 30 tons only, and yet be able to 
develope 1000-horse power. It is probably not possible to 
construct such an engine. Now 1000-horse power repre- 
sents 33,000,000 foot pounds per minute. If the resistance 
is to remain equivalent to 32 or 33-horse power per 
ton, it follows that the maximum load that 1000-horse 
power could transport at 100 miles an hour is only about 
32 tons. As, however, the engine alone would weigh 30 tons, 
next to nothing is left for coal or water, to say not a word 
about passengers. With a 60-ton engine it is doubtful 
if we should have much more margin of power than 
would barely suffice to carry a very limited supply of water; 
certainly nothing like enough for even a ten minutes’ run, 
and as Ramsbottom troughs could not be laid down every- 
where, the scheme would break down at once, simply on 
the ground that water enough could not be carried. 

If it can be shown, however, that the resistance could be 
brought much below 120 Ib. per ton, then it may be pos- 
sible to attain a velocity of 100 miles per hour. A train of 
sixteen carriages and a Great Northern express engine may 
be taken to represent 180 tons. At seventy miles an hour, 
let us suppose the resistance to be 40lb. per ton, or 
72001b. Seventy miles an hour is 6160ft. per minute, and 
7200 x 6160 __ 1344-horse power. 

33,000 : 
bable that any locomotive on the Great Northern ever 
exerted so great a power as this, and we are therefore led 
to believe that when Mr. Stirling obtained a speed of 
seventy miles an hour it must have been under such condi- 
tions that the resistance was less than 40 lb. per ton. The 
end would be secured, of course, if the engine and train 
were descending a moderate incline; but it is also possible 
that under any circumstances of grade the resistance may 
have been less than 49]b. perton. We have stated that it 
would hardly be safe to assume that the resistance at 100 
miles an hour would be less than 120 1b. per ton; but it 
must be borne in mind that this statement is only based 
on a somewhat weak line of reasoning based on analogy. 
It is known that train resistance increases in a very rapid 
ratio with the speed; but as experiments at such speeds as 
we have spoken of—that is to say, seventy or 100 miles an 
hour—have never yet been made to determine the precise 
resistance, it is quite impossible, as we have pointed out, to 
say with precision what the true resistance is. And besides 
all this, it must net be forgotten that as the evil influence 
of small imperfections in a road is greatly magnified as the 
velocity increases, so it is possible that the resistance on a 
road rigid and even enough to be run over safely at 100 
miles an hour, might be enormously less than the resistance 
of what is known as an ordinary fair road. This is a very 
important point, to which we shall return at another op- 
portunity. Meanwhile we may say in dismissing the whole 
subject for the moment, that there is good evidence in sup- 
port of our assertion, that it would not be safe to take the 
resistance at 100 miles an hour on an ordinary railroad 
at less than 120 Ib. per ton, in the fact that there is no 
recorded instance of a locomotive engine, whether with o1 
without a train, ever having run at a greater velocity than 
a little over seventy miles an hour. 


It is extremely impro- 


ENFIELD. 

Ow Monday, June 39th, the Society of Engineers made 
an interesting excursion to the Ordnance Factory, Enfield 
Through the kindness of Col. Fraser, not only were the 
whole of the works thrown open, but guides were provided 
to show the visitors round, and every facility was given 
for a thorough examination of the various departments. 
Enfield is rapidly settling down into a condition of perfect 
uniformity. The old Enfield rifle, with its long heavy 
barrel and wide hore—“ the gaspipe,” as it used irreverently 
to be called by crack shots of early Wimbledon days— 
is no longer to be seen at the place of its birth. In its 
converted state, as the Snider, there are still plenty to be 
found in our arsenals and among our troops ; but the pro- 
cess of conversion may now be said practically to be com- 
plete. It is true that an odd lot of a thousand stocks were 
being passed through the shops at the time of the En- 
gineers’ visit, but these it appears were merely wanted for 
repairing purposes. Enfield Factory, to all intents and 
purposes, may be looked upon as one vast machine for the 
making of Martini-Henry rifies, which it perpetually 
takes in at one end in the form of steel, iron, and walnut 
wood, and as constantly turns out at the other, complete 
and ready for use, at the rate of 200 per day, or, under 
special pressure—as has been thecase before now—of 2000 per 
week. Looked at from this point of view it is a fine study, 
not only for those who take an interest in gun-making, 
but for all who are concerned with engineering and manu- 
facturing processes, since it offers a brilliant example of the 
immense extent to which machinery may be applied to the 
saving of labour and cheapening of production in cases 
where the same article is continually required. This is 
especially true where the article is a piece of complicated, 
and at the same time fine and delicate mechanism, such as 
the Martini-Henry. The lock of this rifle contains at least 





twenty separate pieces, each of a different and more or less 
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awkward shape, each requiring the utmost nicety in fitting 
and finishing that it may come exactly into its p om aed 
lace, and do exactly its proper work. Were all this to 
w done by hand the amount of labour would be prodi- 
ious, and the slow rate and high cost of production would 
be enough to forbid the adoption of the weapon. But 
under the present completely organised system the whole 
on with the ease, rapidity, and certainty of clockwork. 
fake an example or two. Let us begin our walk where 
the process, as far as the lock is concerned, may be said to 
commence, namely, at the further end of the great smiths’ 
shop. Here a set of men are engaged in forging lock 
bodies. The body is the outside casing of the lock, and may 
be described as an oblong box, without top or bottom, and 
deeper at one end than at the other. The sides when 
finished are not an eighth of an inch in thickness, 
and the ends must be quite flat and square and 
bevelled to the utmost nicety. It is clear that this 
is not an easy shape to forge out of a steel bar 3in. 
by 14in., or thereabouts. Nevertheless, this is the pro- 
cess which is going on. The bar, having been brought to a 
proper heat in a covered hearth, is laid on the anvil of a 
medium sized steam hammer, having a long stroke and a 
heavy blow. On the face of this anvil dies are formed, 
suitable for blocking out, as it were, the required shape. 
Three times the steel is shifted on these dies, and each time 
a single blow of the hammer stamps out a fresh change 
upon the end of the bar. A fourth blow drives an oblong 
punch, about 2in. by lin., right through the steel, and a 
fifth cuts off from the rest of the bar what is already in 
general shape, though rough and unfinished, the “body” 
of a Martini-Henry rifle lock. All this, as a novelist would 
say, 18 the work of a moment—or, to speak soberly, of half 
a minute at the outside. The piece is then re-heated and 
undergoes a short working by hand at an ordinary fire, 
mainly to enlarge the hole and give something like the 
required bevel tothe ends. It then leaves the forge to be 
subjected to a series of grinding and shaping processes in 
the machine shop. Before following it we may glance at 
the modes of forging the smaller component parts of the 
lock mechanism. The main principle of these is the 
same, the shape being stamped out by a single blow 
from a comparatively heavy hammer, which in these 
cases is raised not directly by steam but by a block 
at the back engaging with the thread of a vertical 
revolving screw. In addition to these there are a 
number of light riding hammers, worked by cams ata 
high speed, and used for shaping the small studs and other 
minor parts of the lock ; and we may notice in one corner 
a pair of rolls, erected but not yet in use, for turning 
out bayonet blades. And now we into the “large 
room,” or great machine shop, which is certainly the most 
striking feature of Enfield Factory. It is a very fine room, 
about 200ft. square at a rough guess, well lighted and 
ventilated, and containing about 800 machines of the most 
varied description. Here we may see the labour-saving 
principle carried out to its fullest development. For in- 
stance, the trigger of a rifle, as most of our readers are 
aware, has a set of grooves scored on its curved front, the 
edges of which give the finger a firm hold in firing. Until 
recently these grooves were filed out by hand, and the rate 
paid was 15s. per hundred. Now the trigger is presented 
toa circular cutter, having its rim formed into a series of 
sharp edges, and revolving at a very high speed. This 
cutter chases out the grooves in a few seconds, and the 
amount paid for labour is only 1s, per hundred. This 
process is only one of a series. There are at least 
six or eight tools which successively take a trigger 
in hand, and change it from the roughly stamped 
forging with a wide fin on each side, that comes 
from the smiths’ shop, to the drilled, grooved, and polished 
article, ready to be fitted at once into its place in the rifle. 
Almost every piece in the lock mechanism passes through 
a similar course of treatment, each in its own special series 
of machines, Along the further side of the t room is 
the stock-making department, in which a like process is 
carried on by the beautiful wood-working machinery of the 
Ames Manufacturing Company, Massachusetts. These 
shaping machines all act on the well known principle of 
having a guide or templet, precisely the shape and size of 
the finished article, which revolves at the same speed as and 
exactly below the wooden block to be operated upon. This 
templet, working against a spring bar connected with the 
cutter, keeps the latter continually at the same distance 
from the axis of the block as the point of contact of the bar 
is from the axis of the templet. By this simple means the 
block is brought exactly to the shape of the templet below 
it, whatever that shape may be. It is beautiful to see a 
comparatively sharp edge, such as the top of a rifle stock, 
thus produced with the utmost ease in a lathe. The 
grooving and slotting machines are worked on the same 
principle, the block and templet being there placed side by 
side, instead of one above the other. One special advan- 
tage of this system is the ease with which almost any 
variation in the work may be produced by simple 
alteration of the templet. This is of immense im- 
portance in the case of such a change as has lately 
taken place at Enfield, where the conversion of the 
Snider has been succeeded by the manufacture of the 
Martini- Henry rifle. In this case the same tools which had 
been doing one class of work were adapted, by very slight 
alterations, to the performance of the other; or, as was seen 
in some cases, a double machine was employed, one side of 
which worked the complicated grooving of the Snider 
stock and the other the simpler operations connected with 
the Martini-Henry. 

Whilst lingering over locks and stocks we must not forget 
that the most essential part of a rifle is, after all, its barrel. 
The operations connected with this, however, though 
requiring even greater care and skill, are, perhaps, of a 
more special and less instructive character. The barrels 
are delivered to the factory by Messrs. F. and W. Firth, of 
Sheffield, in the form of round steel bars, having a small 
hole drilled through them from end to end. The borin 
is effected by a long rod, whose section is a square with 
two corners rounded off, the other two forming the cutters, 
This is slightly smaller than the previously existing bore, 





and is kept up against the metal by a “spill” or thin flat 
ign > ee ee eer an 

ner ones—whilst special accuracy is obtained by the inser- 
tion of one or more thicknesses of fine paper between the 
spill and the borer. The outside has next to be turned 

own and polished, and the barrel then off to the 

roving shop to have the first proof made of its soundness. 
The proof. in this case is seven and a-half drachms 
of powder behind a leaden bullet of 715 grains, In the 
second proof, which takes place after rifling, five and a-half 
drachms of powder are used. The number of failures 
averages about one in 4000—a fact which well for 
tffe quality of Messrs. Firth’s steel. The operation of 
rifling is very beautiful and — but would take 
too long to describe here. With it the manufacture of the 
barrel may be said to terminate, and after the second 
proof, and a process of browning, it to the assembling 
room, the last department we have to visit. Here 
all the various articles whose manufacture we have been 
watching are massed eee and the many component 
parts of a rifle are at last brought side by side. It is some- 
what surprising to be told that the price for erecting so 
complicated a machine as a Martini-Henry—for that, after 
all, is the process going on—is simply twopence ; yet such 
is the case. There is no fitting required, no coaxing of one 
part to suit another. All are machine-made, and with such 
accuracy, the standard in the lock springs and tumbler 
being the thousandth of an inch, that the different pieces, 
taken at random out of the store, are sure to combine 
exactly. There is no doubt, no hesitation. The work- 
min picks up each piece as he wants it, and sets it in 
its place at-once and for ever. The spring which regulates 
the pull of the trigger is adjusted by means of its screw, 
and the bewildering congeries of disconnected parts has 
sprung as if by magic into a perfect rifle, ready to do battle 
to-day, if need be, against all comers, as the finest military 
weapon in the world. 





FOREIGN LITERATURE. 


(') M. Donyessent is well known in the of North 
France as a skilful natural historian, paleontologist, and 
stratigraphic geologist. This work of his proves him not 
only the careful recorder of the geology of a e part of 
Normandy, but a tasteful and learned scholar, who loves to 
— into such speculations as the origin of mankind 
rom an unique or from many pairs, the old legends of 
deluges, the changes of climate, the developments of 
species. His volume is, thus, a very readable one, and for 
well-informed English tourists in the North of France, 
possessed of some desire to know something of the rocky 
skeleton of the land they through, it may constitute a 
pleasant and useful guide. La Manche, though rich in 
uarry produce, is not rich in metallic mineral wealth. 
The work is therefore not important to our mining readers. 

(*) This is by far the ablest and most complete work 
that has yet appeared on the now not less wonderful than 
important subject of the organic chemistry of coal when 
broken up primarily by heat, and the production from its 
—- derivations of the colouring matters commonly 

nown under the name of analine dyes, and the several 
other substances—such as the aromatic hydrocarbons, ben- 
zine, &c.—otherwise employed in the arts. The present 
work is not only a complete conspectus of the now massive 
organic chemistry of the subject, but- comprises a very 
practical treatise on the chemical manufactures which have 
spread out in so many directions from the distillation of 
coal. The latter branch of the work is well illustrated by 
the twelve plates which show the most recent and approved 
apparatus on the t scale in use in continental manu- 
factories for the production of the coal colours, This 
is the more welcome in this country, because much mystery 
and secrecy have been kept up as to the apparatus and 
methods so far used by the large British manufacturers. 

(3) This is a new monthly military periodical, started 
since the war, and published both at Paris and Nancy. It 
only reached the first division of its first year in 
October last. The part for that month contains an article 
ou the Swiss breech-loading field-gun, and another on the 
Prussian field artillery, details of the mounting and 
arrangements of which are given very well in one of the 
plates. This has, however, long since been fully gone into 
and illustrated in THz Enoineer. The general style and 
nature of the writing in this periodical are, so far, credit- 
able. It is a portentous a ae sign of the times, and 
bodes ill for what may be the probable future of the 
civilised world, that so vast a proportion of its intellectual 
vigour, science, physical power, numbers, and wealth, are 
devoted now to these arts of mutual destruction.. Their 
final tendency—however we may flatter ourselves to the 
contrary—cannot be to promote human freedom and hap- 
piness, but rather despotism within, the tyranny of the 
strong against the weaker nations without, and the general 
misery of our race, 

(*) This sketch of the history of the development of the 
railway system of ae is neither very lively nor very 
instructive, though no doubt S pene considerable in- 
terest for Germany, and may afford some useful hints to 
the foreign capitalist and investor in railways. 

(*) This isa German version of the original memoir in 
Italian by Professor Palmieri, of Naples, entitled, “ In- 
cendio Vesuviano,” being an account of the eruption of 
Vesuvius of April of last year, which has been trans- 
lated into English by Mr. Robert Mallet, with an in- 
troductory sketch from his own pen of the existing state of 
the science of volcanicity. This German version is by C. 
Rammelsberg, who supplies a short preface ; but beyond 
that simply reproduces the Italian text. The English 
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version contains an account and engraving of Palmieri's 
seismograph, which are not found in this German one nor 
in the origi 

(6) This able and almost splerdid work on the beetroot 
sugar manufacture of the Continent has reached a fourth 
edition, which now appears in two parts, both being pub- 
lished. A work which has already through t 
large German editions, each with e ments upon the 
er needs little comment as to its value. 

ough sugar as yet is of small account with us 
in Great Britain, and is, in fact, held in obscurity by the 
huge overshadowing colossus of our cane-su; caleaial 
industry, there can be little doubt but that, in time, the 
production of beetroot sugar is destined to become a vast 
industry and source of wealth in some of our own colonies 
and in the United States, when somewhat more thickly 
peopled and labour becomes cheaper. 

(7) The author of this able, and we may say exhaustive 
volume, is an eugineer-in-chief by rank and profession at 
the Ecole des Ponts et Chausseés, Paris, and director of the 
working, or, as we say, managing director of the Eastern 
Railway of France. He writes upon a subject unhappily 
now of vital interest and importance to every civilised 
nation, for beyond question the very existence of every 
nation now depends, if invaded or attacked, upon the use 
it is able to make of the railways. The work commences 
with a general survey of the regulations legally in force in 
France up to 1855, and of the objects and results of the 
late Marshal Niel’s well-known commission on the subject. 
It then proceeds to a systematic and careful survey in 
detai! of the regulations in force in 1870, or since, in Bel- 
gium, Switzerland, France, Germany, and the Austro- 
Hungarian kingdom, for the movements, &c., of armaments 
by railways in time of peace and of war. In these chapters 
we have a very perfect picture of the system organised for 
each of those countries, interspersed with a good deal of 
sound remark and criticism. We then open the great 
drama of the war of 1870-71, and we have before 
us what Germany actually accomplished in the way of 
mobilisation and rt of her vast armaments, muni- 
tions, andsupplies to the frontier of France; what France did 
in like manner, presumably as taking the initiative, but in 
reality to meet Germany that was before her. Afterwards 
the operations of the railway systems of both territories 
throughout the great stages of the mighty war are traced, 
criticised, and the lessons they suggest, » Arson forth with 
the gentle hand of a Frenchman writing to and for his 
vanquished countrymen, but with a fearless adherence to 
truth, bringing home without disguise every shortcoming 
that the events elicited. We then have an admirable 
account of the methods by which the Germans, after their 
penetration into and establishment in France, worked by 
a commission specially organised, the French railways for 
military purposes Frenchmen themselves. <A ter- 
rible picture it is of the duresse and destruction that such 
a thing as a successful invasion visits upon the proper 
instruments of peace and progress, and of all industry and 
human happiness. Then we have given us in some detail 
the operations of the gradual restitution of the French 
railways into the hands of their civilian owners and 
workers, as subjugation became the road to peace. 

In the fifth part we have a narrative of the special corps 
established both by Germany and by France during the 
war for the destruction and for the reparation of railways 
as elements of strategy. In these chapters the organisation 
of these corps, the methods employed by them, both for 
destruction and for restoration, with the explosives, the 
tools, and so forth, are described, and a good deal of sound 
remark and criticism are interspersed, and certain general 
rules as to the principles upon which the decision as to 
destruction, and the choice of method more or less easily 
reparable, for the disabling, should be arrived at. When 
it is stated that what we have thus meagrely and scarcely 
in even complete outline catalogued, extends to nearly 
350 rather closely printed pages, it is enough to point out 
to our readers that this is the most valuable contribution 
which has been made in the French lan to a subject 
which has in Germany quite a technical literature to itself. 
Much of that literature dates back some years before 
Germany had thought out her problem of how 
best she should employ her railways as an instrument 
either of offence or of defence, and had acted upon the 
results—even to the extent of the production of that 
marvellous work, her military Bradshaw, as we may call it. 
France, after Marshal Niel’s death, neglected to do like- 
wise; and it is no ae or jumping to a conclusion 
to say, Behold the result ! 

In his sixth and concluding chapter, M. Jacomin con- 
denses the results or conclusions to his work in certain 
recommendations, some — of which, we believe, have 
been already adopted. ese are of three classes—-gene 
regulations and arrangements ; purely military arran 
ments; and purely technical ones. Under the first head he 
proposes the establishment of a special military and 
technical commission, having its head-quarters at Paris, 

resided over by a general officer, and comprising _—_ 
its members superior officers of the artillery and of the 
Corps de Genie, along with six superior civil officers of 
railway administration. Upon this body, which is to be 
both consultative and administrative in time of war, he 
proposes to confer large powers, co-extensive with French 
territory. Above all he insists upon the necessity of aw 
command in some defined m,and such a combination 
tween the purely military and the purely technical elements 
as shall secure the peneiive execution of orders of 
whatever sort affecting the railway system in reference to 
war. Amongst the purely military measures demanded 
he deems the simplification of the “reglement,” or rules of 
1855, essential ; adequate provision for supplies of food to 
man and horses en route, and a complete and habitual 
system of training and exercise of every man in the army 
Igual bare Gon thea Utloes ak Se Mee 
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(and the horses also) to the railway, and the methods of its 
use—embarkation, debarcation, stowage, signals, &c. 

Amongst the purely technical objects to be attained are 
the remodelling of many of the railway stations, with a view 
to the movement of troops, and the production of what 
we have already called a military Bradshaw for France. 
The establishment of certain trains daily on certain 
great .lines, by which troops could be at once moved 
on receipt of a telegram ; and the complete study of the 
simplest and best methods of defence, for the great works 
of art (tunnels, viaducts, &c.) on all lines, as against an in- 
vader, together with putting every military and naval 
establishment in the country into perfect intercommuni- 
cation by railway. 

Finally, he urges the importance of far more perfect 
o_o knowledge of their own country on the part 
of all classes of the French army, as well as of its railway 
system, without which, he rightly argues, but small com- 
parative military use in war can be made of the most 
perfect railway system. 

He adduces one example of the German appreciation of 
this, in the fact that before the invasion of France in 1870 
above 270,000 maps were distributed amongst the troops 
of all classes of the Bavarian army. It will be remembered 
probably that the recommendations and conclusions of M. 
Jacomin’s able work coincide with those suggested in 
reference to our own country and its military and railway 
systems in view of invasion, in the introduction to the 
translation of Baron von Weber’s work on the subject, 
which appeared last year, and was noticed in our 8. 

(8) The first and second volumes of Count Brailmont’s 
great work on fortification with dry ditches has reached us, 
with its large atlas of plates. These volumes not only further 
develope the author’s special system of trace and work for 
various degrees of importance as to the point fortified, but 
describe minutely the most recent Austrian forts—those 
erected in Italy after the war of 1859—and those now in 
progress or recently completed in Prussia, and by our- 
selves in Great Britain. The work is one of high value to 
the military engineer, but too exclusively military to affect 
the bulk of our readers. 

(°) This is a German work, by Herr H. Swabe, State 
Director of Railways of Lower Silesia, containing a very 
thorough picture and ample details of the location, con- 
struction, administration, and working of our English rail- 
ways, which has been translated into French by MM. 
Huberté and Habets, both railway engineers. It is a minute 
and careful and generally correct collection of facts, more 
interesting abroad than to us at home. 

('°) A sample extract has appeared of this new work by 
Rziha, in which the English methods of executing earth- 
works on the great scale are to be described, and the 
results as to time, cost, &c., contrasted with those more 
commonly —_— upon the Continent. The work from 
tie hand of Rziha, the author of the great work on tun- 
nelling, can scarcely prove other than exhaustive and 
valuable. 

('') This is one of the series of Conférences Militaires 
forming the “ Bibliothéque Militaire,” produced under the 
auspices of the Belgian authorities. It is a good ular 
lecture on the construction and powers of the Woolwich 
25-ton gun, with extracts from Capt. Noble’s formule for 
the punching powers of pointed projectiles, as applied to 
that gun, and to armour-plating such as that of the Belle- 
rophon. It contains nothing not already well known here. 

('*) This first volume of the fifth edition of the well- 
known lessons on elementary applied chemistry of Professor 
Girardin, the rector of the hae of Clermont, coutains 
in the second volume the metals as part of the class of 
mineral materials which occupied the first volume, previously 
noticed in these es. M. Girardin’s work is, we think, 
perhaps unrivalled in combining succinctness with lucidity, 
and yet full to repletion with the description of the practical 
application of chemical theory in manufactures and 
industry. We have no work in English tocompare with it 
as an elementary treatise on applied chemistry. The illus- 
trations are clear, numerous, and beautiful. 

('%) This small volume on theoretic and applied 
mechanism, by two professors of the technical department 
of the College of Cluny, would be well worthy of translation 
into English. It is exactly the right style of elementary 
work for our rising techuical schools in England. It treats 
the subject under the heads of statics, kinematics, and 
dynamics. The formule are clear and simple; the exam- 
ples are also well chosen and well calculated for appli- 
cation in after practice, and it is illustrated by nearly 250 
excellent woodcuts intercalated in the text. 

('*) This is a French translation by MM. Merliot, 
formerly of the Polytechnic School, of the well-known 
German work of Monsieur Reuleaux upon the organs and 
construction of machinery. We hope some day to see an 
English version of a work the value of which has been so 
fully established abroad. 

('*) This is a voluminous systematic work, very com- 
pletely illustrated, upon all that relates to the machinery, 
tools, and methods for the dressing and preparation of ores 
and useful minerals after their extraction from the mine 
and before they go to the smelting furnace, or to the other 
processes of extraction. It is given by the author—who is 
a Bergrath, and professor of mining—with thorough 
German elaboration, and deserves a place in the library of 
all the institutions for technical instruction in our mining 


districts, and in those of all directly interested in mineral 
industry. 
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('6) To the professor of physics and mechanics or the 
man of science—theoretic or applied—there is here offered, 
or rather has been some time offered—for this is a second 
edition—a full and orderly arsenal of all the facts and laws 
of physics, excluding electricity. The first volume con- 


tains mechanics—here included in physics—and acoustics, | 


the second light, and the third beat. The work seems 
lucidly arranged, is printed in Roman type, and good re- 
ferences to authorities are given. 
aught but praise of this big book, but in the mass of 
studies there is weariness. ‘Good and copious systems of 
physics abound. This, however, is distinguishable from 
the great works of Jamin and Verdet by a large amount 
of concrete applications in illustration of theoretic truths. 

(*7) The 
well known even in England. This is merely a German 
translation of it, with some additions by Herren, Stoh- 
mann, and Engler, and so of but subordinate interest in 
England. : 

('8) This great work—chiefly on what may be viewed 
as terrestrial physics—by Dr. Wolff, of the renowned edu- 
cational town of Zurich, seems to us neither better nor 
worse than numbers of other big systematic class-books of 
the same sort, which, big as they are, aim at more thin 
can be fully accomplished within even their big limits. 
However, we must admit that this one may be viewed in 
another aspect, namely, as comprising all the mathematics, 
physics, and geodesies that necessarily appertain to prac- 
tical astronomy. 

('9) This first part of what promises to be a large work 
is intended to describe and fix the principles of location 
and construction for the greater class of station buildings, 


e could not say | 


te M. Payen’s “ Industrial Chemistry ” is | 


| and locomotive sheds and establishments, so far as the 
| buildings are concerned. The illustrations are apparent! 
to be taken chiefly from German railways, as to which 
even German railway engineering authorities very gene- 
| rally admit that our English arrangements are superior on 
the whole. We believe that to be the fact as regards all 
terminal and first-class stations, but are not so sure it is 
true of small and roadside stations, most of which in all 
oan of the British islands are comfortless and inconvenient. 
ith a better system and more liberal introduction of 
turntables in place of shuntings, i.c., by a combination of 
| the best features of the German first-class stations with 
| those of our British first-classes of the same, a better 
| arrangement than is seen in either might be perfected. 
(*°) Kerpely’s yearly volume, descriptive of improve- 
| ments in connection with iron manufacture for the year 
| 1869, has only just now reached us; oue of many proofs of 
| the derangement of social and civil affairs in Germany 
| due to the French war. This volume is scarcely up to the 
mark of some of its predecessors. Amongst the more notable 
subjects treated of and figured on the as usual excellent 
plates, are Gerhard’s and more or less novel forms of foundry 
cupola, several new forms of gas producers, several new 
forms of hot-blast ovens, the latest (1869) foreign arrange- 
ments of Bessemer steel converter apparatus, Biittenbacli’s 
construction of blast furnace, and in the Appendix, which 
as usual refers to the metallurgies of metals other than 
iron and steel, we have a complete account of the 
desilverising Lead Works of Havre, and a good deal of 
information as to smelting furnaces for lead, copper, tin, 
and zinc. To the metallurgic treatment of the last- 
named metal the regenerative system has now been applied 





A FINE CASTING. 

A very fine and successful gun-metal casting has recently been 
made by Messrs. Dunlop and Meredith, Cliff House Ironworks, West 
Hartlepool. As there is reason to believe that this is the largest 
casting of the kind ever made the following particulars will be 
found interesting. 

The casting consists of the gun-metal stern frame of a man of-war 
of the Monarch class, now being built for the Brazilian Govern- 
ment by Messrs. J. and W. Dudgeon, of Cubitt Town. The 
greatest dimensions of the frame are 26}ft. its height in one 
vlace, and 21ft. its height in another place. The screw opening is ft. 
10in. wide; the hole through which the shaft passes is 2ft. Yin. 
diameter inside, and 3ft. 9in. outside. The outer part is 22in. by 
10in. thick, and the inner one, which is stepped to receive the 
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The casting was effected in the following way: -In a pit cxca 
vated for the purpose, the mould was made in loam, and dried by 
coke fires in the ordinary way for large castings. The metals 
were fused in an air furnace, the fire of which was lighted at six 
o'clock p.m. on June 5th, and keptin “slow” until four o'clock 
a.m. on Friday, June 6th, the furnace being then charged, and 
at seven p.m. on same day, a weight of 32 tons Scwt. 2 qr. was 
melted ; the men then commenced stirring the mass with long 
wooden scantlings to properly mix the metals, after which the 
furnace was tappel with a 5in. hole, and the mould was filled in 
rather l-ss than three minutes. In case of an »ccident the mould 
was got ready before the furnace was charged, and a hot-air app - 
ratus applied to keep the mould hot. The casting is now out of 
the mould, and is sound and clean in every part, and it is in pro- 
cess of being bored to receive the propeller shaft, 
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armour plates, varies from 7}in. down to 1jin. The total esti- 
mated weight is 25 tons. The accompanying engra 
form of the casting very clearly, from which it will be seen that 
the work was by no means easy of execution. 
¢9 Lehrbuch der Experimental Physic. Von Dr. Adolph Willner. 
, large 8vo, illustrated. Neubner, : 1870. 
Lott Pome lbuch der Technischen Chimie, dc. Nach Payen, &c. One vol., 
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(18) Handbuch der tik, Physit, Geoddsie, und Ast . Von 
Dr Rudolph Wolff. Two vols, large 8vo, illustrated. Zurich: 1870-72. 


(19) Vortrage tber Bahkuhiye und Hochlbauten wuf Locomotie, Bisenburnen, 
de. Von Ed. Schmitt, &c, 8vo., plates and woodcuts. Leipzig: 1372. 





Sourn Kenstvcton Museum.—Visitors during the week ending 


ving shows the | 98th June, 1873:—On Monday, Tuesday, and Saturday, free, 


from 10 am. to 10 p.m., Museum, 10,515; Naval and other 
| collections, 933; on Wednesday, Thursday, and Friday, admis- 


Four | sion 6d., from 10 a.m. till 6 p.m., Museum, 2997; Naval and 


other collections, 40; total, 14,485; average of corresponding 
week in former years, 14,794; total from the opening of the 
Museum, 12.579,254. 


” (20) Bericht aber die Fortschritte der Bisenhiittentechnik im Jahre 1809. 
Von A. Kerpely. Leipzig: 1872. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 

2025. Tuomas Srarrorp, Salford, Lancashire, “‘ Certain improvements in 
ow or apparatus used in making laps of cotton and other fibrous 
substances,” 


ments in telegraphing and in ecllosting electricity for telegraphing and 
other pu 

2102. DesmonD GERALD Fors-Qunstm tta-court, employ North, Surrey, 
and BernarRp CHARLES MoLLoy, Eli. emple, London, ‘ *Im- 
provements in the production of ch d, Pp con’ 


chromium, 

2103. DesmonD GERALD F1Tz-GERALD, pound of ae mg North, 8 jurrey, 
and Bernarp CHARLES Mo.Ltoy, Elm-court, London, “ Im- 
provements in the construction and working of wi batteries.” 

2104, ANDREW Hicarnson, Liverpool, ‘‘ Improvements in apparatus or 








2053. Joxn Henry Sanpy, Salisbury-street, Strand, London, ‘* Improve 
ments in galvanic batteries, and in the fittings, mountings, and appa- 
ratus connected therewith.” 

2054. Gzorce Garnett, Coatbridge, Lanarkshire, N.B., “ Improvements 
in machinery for finishing metal tubes.” 

2055. Jonn Marwey, Darlington, Durham, and Ropert THompson, 
Langley Old Hall, near Dur! , ‘Improvements in the construction 
and arrangement of the flues of coke ovens, lly with 
to the consumption of smoke fumes and 

2056. Evtior Hincauirre, Black Dog Mills, Leeds, Yorkshire, “ Improve- 
ments in the manufacture of woollen and other fabrics.” 

2058. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘Improve- 
ments in umbrella frames, and in the process of and machinery for 
manufacturing the same.”—A communication from Abram Herzberg 
and Isaac Herzberg, Philadelphia, Pennsylvania, U.S. 

2059. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in moving and raising coal and other granular material and in the 
machinery or apparatus employed therein.”—A communication from 
Alfred Lawton, Elizabeth Union, New Jersey, U.S., and Henry Hutton 
Gordon, New York, U.S. 

2062, JoHN TayLor, Norland-square, Notting-hill, London, ‘‘Improved 
apparatus to be applied to the sights of fire-arms.”—10th June, 1873. 

2063. SamuEL KrnGan, Belfast, Antrim, Ireland, “ Improvements in re- 
frigerating apparatus.” — A communication from Thomas Davison 
Kingan, Indianopolis, U.S. 

2066. CuarLtes Farrow, Great Tower-street, London, ‘‘An improved 
construction of iron wine bin.” 

2068. Davip Wituiamson, Garliestown, Wigtonshire, N.B., ‘‘ Improve- 
ments in thinning turnips aud other similar crops, and in the ma- 
chinery or apparatus employed therefor.” 

2069. WituiaM Pxitups, Middleton-square,-London, “ An improved 
apparatus for marking or scoring and registering billiards and other 
games, and for other similar purposes.” 

2070. Henry Wincen, Newcastle-under-Lyme, Staffordshire, ‘‘ Improve- 
ments in gas meters.” 

2071. Joun Leiou, Manchester, An improved mode of treating sewage 
and other contaminated waters.’ 

2072. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ** Improvements in the precess of and apparatus for decorti- 
cating hop bines, so as to obtain therefrom fibre for the manufacture of 
paper pulp, cordage, woven fabrics, and for other ag oma to _—— 
vegetable fibre is applicable.”—A communication from Pierre Edouard 
Jourdeuil, Francois VParisot, and Henri Guasco, Beire-le-Chatel, 
Cote d'Or, France. 

2073. Grorce ALrrep Bripcett, Rose Bank, Fallowfield, near Man- 
chester, *“‘Improverments in steam engine expansion gear and 
wovernors.” 

2075. Jose GueNaRp, Birmingham, “Improvements in machinery for 
drying coffee and grain.” 

2076. Louris Borr-Du-Pont, Boulevart de Strasbourg, Paris, ‘‘ Improve- 
ments in self-acting cooking apparatus.” 

2077. Witttam Rowert, Netherfield-road, Liverpool, ‘‘ Improvements in 
the conetratiion and manufacture of electric telegraph cables or ropes.” 
—llth June, 1873. ' 

2080. WittiAM Roperr Lake, Southampton-buildings, London, “ Im- 
proved apparatus for casting copper and its alloys under pressure.”—A 
communication from Alexander Stephen Lavroff, St. Petersburg, 
Russia, 

2082. Matrnew Mirrievp and Joun Scort, Monserrat Mills, Holme-lane, 
near Bradford, Yorkshire, ** Improvements in mz achinery for combing 
wool, cotton, and other fibres.” 

2084. EpmMunp WitutiaM Dwyer Gray, Middle Abbey-street, Dublin, 
“Improvements in printing machines, and in machines for folding 
printed sheets.” 

2uS6. Sir WittiaM Tuomson, Glasgow, Lanarkshire, N.B., and FLEEMING 
JENKIN, Fettes-row, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
telegraphic apparatus.” 

2088. ALEXANDER FRANCIS CAMPBELL, Great Plumstead, Norfolk, “ Im- 
provements in common road carriages, and in appliances to be fitted 
thereto or arranged therewith.”—12th June, 1873. 

702. ALEXANDER RicumMonp Stocker, Liverpool-road, London, ‘ Im- 
provements in caps and stoppers and certain other articles to be 
employed with bottles and other vessels, and in the manufacture 
thereof, and in the apparatus connected therewith, parts of which 








in iprovements are applicable to other purposes,”—25th February, 1873. 
1663. AuGusTE JacqueMmIN, jun., Paris, ‘‘ An improved dynamometric 
speed regulator or governor.”—Sth May, 1873. 
1766, Wittiam WELDON SYMINGTON, Colne Valley Ironworks, Halstead, 


Essex, ‘“‘ Improvements in machines for making nets and netting.”— 
14th May, 1873. 
1864. Franz Wirtn, Frankfort, Germany, ‘‘ Improvements in the con- 
struction and application of ropes, rods, or chains to be employed for 
insmitting motion to the plungers of pumps or for driving purposes 
uderground, together with certain improvements in the plungers of 
the pumps forming connection therewith.”—A communication from 
red Honigmann, Aix-la-Chapelle.—22nd May, 1873. 
1s/3. Robert ANDERSON Rust and JOHN FREDERICK NICHOLLS, Regent- 
street, London, ‘‘ Improvements in condensing and preserving milk 
ond in apparatus therefor, the same appi aratus being applicable to 
ther purposes,”—23rd May, 187 








1U76. SamueLt Kay and Tuomas i Ay, Stockport, Cheshire, ‘‘Improve- 
‘nents in stoppers and stoppering bottles.” 
li Frank Winxra, Frankfort-on-Maine, Germany, “‘ Certain improve- 


inents in ropes and carriages employed’ upon tramways, and in app- 
tus connected therewith.”—A communication from George Sigl, 
Vienna.—3lst May, 1873. 

1. Roperr Brypon and JAMes SuEerpnuerD Davipson, Whitehaven, 
Cumberland, *‘ Improvements in machinery or apparatus for drilling, 
boring, or cutting rock or other hard substances.”—3rd June, 1873. 

2040, Epwarp Jacos Hany, Frankfort-on-the-Maine, Germany, “ An 
improved hydraulic blast apparatus.” 

2ud4. Martin Henry Gerrine, Shipton Farm, Kidlington, Oxfordshire, 
og Improvements in that class of steam engines known as beam 
engines,” 

2048. Joun Wwicncorp, Walbrook, London, and WILuIAM ANDERSON, 
Southwark-street, Southwark, Surrey, ‘‘ Improvements in the manu- 
facture of slabs and panels, especially applicable to strong rooms and 
safes.”—9th June, 1873. 

2065, Joun NettLero.p, Bromley, Kent, ‘‘ An improved means or appa- 
ratus for registering votes by ballot.” 

2074. Joun Grant Smiru, Great St. Helens, London, “ Improvements in 
antomaton balances for weighing coins and coin blanks.” -A communi- 
¢ ation from William Smith, Imperial Mint, Usaka, Japan.—11th June, 
1873. 

2078. CATHERINE HALL, Kensington, London, * Improvements in recep- 
tacles used for holding and pouring out liquids.” 

2070. Leon FRERET, Princes- street, Barbican, London, “ An improved 
method of producing and reproducing drawings, devices, and designs 
on porcelain, delphware, and such like materials,”--A communication 
from Paul Marny Godard, Rue Triquetonne, Paris. 

20s1L. Roserr Marnews, Leeds, Yorkshire, ‘* Improvements in the con- 
struction of driving drums, strap pulleys, or riggers.” 

2083. WILLIAM AbaMs Perrce and Josern Peirce, Woolston, Southampton, 

** Improvements in window-blind furniture.” 

2085. Epwin YEwpatt, Leeds, Yorkshire, ‘* A thermal reflector stove.” 
2087. Frances Hose, *Windsor- road, Denmark- -hill, a ““Improve- 
ments in the manufacture of neckties.”—12th June, 1873 
2080, CHarRLes Ronert Western, Victoria Works, Belvedere- road, 
L. ambeth, Surrey, ** Improvements in apparatus for planing, tonguing, 
and grooving wood, more particularly applicable in the preparation of 
parquet flooring.” 

2000, JouN GoodJeR Garrarp, Bridge-road, Battersea, Surrey, ‘ An 
improved peg or holdfast for securing tents, strengthening telegraph 
poles, tethering horses, and for other similar purposes.” 

20 1 HENRI ADRIEN BonNEVILLE, Sackville-street, Piccadilly, London, 

** Certain improvements in conductors for telegraph wires.”—A com- 
munication from William Radde, New York, U.s. 

2094. James Morr, Oxford Market, London, and Rosert James MILLER, 
Tolmer’s-square, London, ‘Improvements in hanging and working 
window and other curtains.” 

2095. Rosert Rewse, Great Cornard, Suffolk, ‘‘ Improvements in means 
or apparatus for obtaining motive power.” 

2097. Josuua Kipp, Leadenhall-street, London, ‘‘ Improvements in steam 
traps.”—A communication from Loring P. Hawes, New York, U.8. 

2098. Hazetton Rorson Rosson, Glasgow, Lanarkshire, N.B., ‘‘Im- 
provements in governor app for d marine steam 
engines.” 

2099. James Spurce, Coggershall, Essex, ‘‘An improved apparatus for 
paring and slicing peteone, apples, and other vegetables and fruits.” — 
A communication from Robert Spurge, New Rochelle, New York, vu. 8. 

2100. Witttam Rosert Lake, 8 don, ‘‘Im- 








provements in adjustable horseshves.”—A communication from Henry 
Moran and Patrick Moran, New York, U. 
2101. Freperick Henry Greer, Fitzroy- -square, London, “ Improve- 








for ig or controlling the supply of steam and other 
optic fluids to motive nF aged engines.” 
— = —— po tee tape gE = aoe London, ‘“‘ Improve- 


ting presses, and in appliances for 
feeding a ae Metelbatins foe tak on ink or colour to such presses.” —13th June, 


aur y whe mere Cumberland-street, Barnsbury, London, and Amos 


 ieeseny field, Retford, No Improvements in 
4 ~ for cues troleum and other mineral oils.” 
a10n ENRY JAMEs Hoae Kina, G w, Lanarkshire, N.B., ‘‘ Improve- 


ments in apparatus for feeding wool, cotton, or other fibrous materials 
to carding or other machines.” 

2110. THomas Pirie, Nether Kinmundy, Aberdeenshire, N.B., ‘‘ A new or 

improved implement for breaking up land.” 

2112. Jonn Henry Witson, Armley, near Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery for tilting barrels, casks, or other receptacles. 7 

2113. Cuarites CocHRane, the Grange, Stourbridge, Worcestershire, 
= hig nama in treating pulverulent iron ores for smelting.”—1l4th 


ne, 1873. 
alr. "CHARLES HAMBLETON Suarp oe Ropert Parkinson, Swineshead, 
“ Tmpr hing machines for washing 
pm ng linen fabrics, and vw hy articles.” 

2118. Joun Cass, Cassandra Shed, Dudley-hill, near Bradford, Yorkshire, 
“Improvements in comber boards and harness used in weaving.’ 

2120. Joun Hays Witson, Liverpool, “Improvements in steam winches 
for loading and discharging ships’ cargoes, and for other hoisting 
purposes.” 

+ EUGENE py oe Boulevart de Strasbourg, Paris, “‘ Improvements 

inery for the ture 0 e.” 

2129, Epwarp Hopason, Sheffield, ‘‘ A = or improved revolving camera 
for taking a and other pi 

2123. Davip Ker, Wiliiam-street, pelle London, ‘‘An im- 
pony in the preparation of spirits, wines, and other fermented 

uors. 

212 mee Rosert Corpy Baxter, Abchurch-lane, London, When ger ee 
in apparatus for raising, lowering, engaging, and disengaging ships’ 
boats and other bodies.” —A communication from Arthur Grauh 
Folkard, Trincomalee, Ceylon.—16th June, 1873. 

2125, JOHN Manock, Birmingham, and EbuunD Maynock, Heywood, 
Lancashire, ** Improvements in machinery for reducing and screening 
or riddling "artificial manures and other substances.” 

BenJAMIN JOSEPH BarnarD MILLS, Southampton-buildings, London, 
“ Improvements in cars or carriages for railways.”—A communication 
from Theodore Ruggles Timby, Tarrytown, Westchester, New York, 
U. 








8. 

2128. FRANK JOSEPH Nose, Gateshead-on-Tyne, Durham, ‘ Improve- 
ments in rachet-braces. 

2129. Epwarp Beayes, Dulwich, Surrey, ‘‘ Improvements in brewing 
and —— liquors,” 

2130. James Wuit.Ley Steap, Manchester, “Im mprovements in the con- 
struction of steelyards for weighing machines. 

2131, THomas CuLpin, Upper Thames- street, London, “Improvements in 
reaping and mowing machines.” 

2134. Henry Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for coupling railway carriages and wagous.”—A communi- 
cation from Louis Joseph Désiré Lemerre and Louis Florimond Vu, 
Paris.—17th June, 1873. 

2136. CHARLES JaMes CoxHEAD, St. George’s-terrace, Kilburn, London, 
“Improvements in and applicable to the damper action in pianofortes.” 
2137. GeorGE Fow ter, Basford Hall, Nottinghamshire, ‘‘ Improvements 
in apparatus for facilitating the charging and discharging of tubs or 

corves on to and off the cages of lifts 

2140. THomas Davison, Glasgow, Lanai kshire, N.B 
or connected with spring safety valves.” 

2141. WittiamM Firtu, Rose Villa, Viewforth, Edinburgh, Midlothian, 
N.B., ‘‘ Improvements connected with india-rubber springs for use as 
draw springs, buffer springs, and bearing springs, and also as seg- 
ments or sections of elastic tires for carriage wheels and similar 
uses.” 

2142, Epwarp Evans, Seacombe, Cheshire, “‘An improved portable 
apparatus for heating water and other liquids, applicable for baths and 
other purposes.” 

2143, JaMEs Norris, Wood Green, Middlesex, ‘‘ An Spee apparatus 
for measuring and registering corn, seeds, and 

2144. Epwarp Tuck, Bath, Somersetshire, “ Improvements in conser- 
vatories, greenhouses, and other glazed structures.” 

2145. RALPH Hart TweppE.., Bury-street, London, Epwarp WILson 
and Grorce Henry ASHBEE, Dean’s-yard, Westminster, and JamEs 
Piatt, Gloucester, ‘‘ Improved means of facilitating the riveting of 
girders and other structures.”—18th June, 1873. 

2148. Wittiam Ross, Wilkhaven Tarbat, Ross-shire, N.B., ‘‘ Improve- 
ments in apparatus for clipping, bottoming, and gathering turnips.” 
= James Noau Paxman, Colchester, Essex, ‘‘ An improved feed-water 

1eater.” 

2152. Hucu Lewis McAvoy, Baltimore, Maryland, U.S., ‘* Improvements 
in apparatus for carburetting air for illuminating or heating purposes.” 

2154. JoserH Barrow, Manchester, “‘ Improvements in machinery for 
slotting and planing metals.”—10th June, 1873. 


“Improvements in 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2064. Grorce Hasevtine, Southampton-buildings, London, ‘‘ Improve- 
ments in furnaces for producing wrought iron directly from the ore.”— 
11th June, 1873. 

2067. Wittiam Neri, San Francisco, California, U.S., 
refiner for prone, Sn « amma ."—11th June, 1873. 

2092. Henri ApRiEN BonNeEVILLE, Piccadilly, London, “ Certain improve- 
ments in supports for berths, cabins, and shelves for sea- going vessels.” 

y —A — from Bernhard Weisker, New York, U.8S.—12th 
une, 1873. 

2108. StepHen Henry Emmens, Old Jewry, London, and Ernest CHARLES 
Rirvvin, London, ‘Certain improvements fn the mode of working 
signals’ and points on railways, and in the apparatus employed there- 
for.”-—14th June, 1873. 

2170. Jonn Grirrita, Southampton-buildings, London, “ Improvements 
in steam boilers.”—21st June, 1 

2176. Lev Griswo.p, New York, v “a “An improved sewing machine.” 

—21st June, 1873. 

2184. CHARLES TOUAILLON, Boulon art t Sebastopol, Paris, “‘ Improvements 
in the facture of ho ion from Alexandre 
a Comte de St. "Ange, Rue du Chateau d’Eau, Paris.—23rd 

une, 1873. 

2185. SaMueL KitHAM HERRICK, Boston, Suffolk, Massachusetts, U.S., 
* [mprovements in treadles for sewing machines.” —23rd June, 1873. 

2190. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in machinery for printing oil-cloth or other fabries.”—A com- 
munication from W. H. Townsend, New York, U.8.—23rd June, 1873. 


“An improved 





Patents on which the Stamp Duty of £50 has been Paid. 


1719. WiLuiam Gapp andJonx Moore, Manchester, ‘‘ Looms for weaving.” 
16th June, 1870. 

1777. Leanpre Meey, Joseru De Ecneverria, and Fevrx Bazan, Boule- 
vart de Strasbourg, Paris, “‘ Internal spring coupling and brake.”—22nd 
ng 1870. 

52. Joun Orr Ewrno and Josern James Co.teman, Glasgow, Lanark- 
vie, — “Treating or preparing certain lubricating oils,”—18th 
Une, ‘ 

1753. Joun James Lunpy, Leith, near Edinburgh, Midlothian, N.B 
** Lubricating wool, &c.” "18th June, 1870. 

1771. Joun Henry "JOHNSON, Lincoln’s-inn-fields, London, iahdnee 
engines, &c.”— 21st June, 1870. 

1749. ALEXANDER SoutHwoop Srocker, Thomas-street, Horsleydown, 
Surrey, “‘ Bottles and stoppers, &c.”—18th June, 1870. 

1765. Apam Caruiste BaMLett, Thirsk, Yorkshire, “ Reaping and mow- 
ing machines,”—21st June, 1870. 

1932. RicHarp Epwarps, Bow, Middlesex, “Interlacing and interlaying 
papers with thread, &c.”—7th July, 1870. 

a J wes OSE MENDeEz, Piccadilly, London, ‘‘ Ships and vessels.” —22nd 

‘une, 1870. 
1823. Ropert Kext, Bradford, Yorkshire, ‘Trea’ and distilling 
petroleum.”—27th June, 1870. ting 

2104. Wituiam Horatio Harrietp, Cornhill, London, “Steam wind- 
satan &e. Be a July, Mitt 4 D - 

a a HOMAS PATERSON ILLER an AVID MILLER, Cambuslang e 

, N.B. 28th og 1870. re 


1780. EDMUND > MonEWOoD, ook Ferry, Glamorganshire, 


“Tin and — ee. "23nd June, 1870. 
1784. ALEXANDER Lyman Howey, Brooklyn, U.S., ‘‘ Bessemer steel.”— 
22nd June, 1870. 


uare, London, and ASTLEY 


1789. Daven Forses, York- 
“ Manures.”” '—2érd June, 


— Price, Lincoln’ rohan fielder London, 





eS GEORGE THOMSON, G ww, Lanarkshire, N.B., ‘‘ Treating manga- 


1929. 29, rae remy ve mg cannon jonbury London, 
ENRY JAMES e, 
“ Mg sata and casement fasteners.”—7th July, 1870. 
ENRY KesTErToN, Stratford-road, Birmingham, “Iron tubes.”— 


1817. Joun Ciark, Belmont-terrace, No’ -hill, London, 
“ Radiating the axles of locomotive en, eng? a ee | 
-chambers, London, “Cutting 


, &c.”—28th June, 


1828. Witt1am Rippett, Crosby 
wood.” —27th June, 1870, 
1836, CHARLES JOHN Carr, Manchester, ‘‘ Horsesh 


1870. 
1870. Witt1am Port Ayres, Nottingham, “ Horticultural buildings, &c.” 
—Ist July, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


1679. Peter BaRLow, New-street, Vincent-square, London, ‘‘Clocks and 
watches.” —23rd June, 1866. 

1701. oom | Mitroy, Edinburgh, Midlothian, N.B., “‘ Excavating.” —26th 

une, 1 

1719. Witt1am Wyatt, Bury St. Edmunds, Suffolk, ‘Screening grain, 
&e.”—27th June, 1866. 
1790. CuarLes HEpronsTaLL, Glasgow, Lanarkshire, N.B., “ Looms for 
weaving.” —6th July, 1866. 

1727, SamueL Cun.irre Lister, Manningham, “ Preparing and carding, 
and in treating silk waste.” ”— 38th June, 1866. 

1776. JouN an, Imperial Tube Works, Wolverhampton, Stafford- 
shire, “‘ Fittings for gas pipes, &c.”—4th July, 1866. 





Notices of Intention to Pr to Proceed with Patents. 


585. WiLLiaM GREENWOOD, Keighley, “ Machines for sweeping streets 
and highways.” 

586. Davip Hatmsuaw, Park Works, Halifax, ‘‘ Fireplaces or ranges, é&c.” 
—lith February, 1873. 

604. Gzorce Turner and Jown CLayton Batpwin, Horton, near Brad- 
_ “Preparing, combing, and finishing wool, &c. "18th February, 

3. 
619. Davip Bucuan Finp.ay, Liverpool, ‘‘ Raising sunken ships, &c.” 
= CHARLES Fowke, Birmingham, “Sewing machines.”—19th February, 


1 
653. Tuomas Poo.tty Cooper, nage ant Kentish Town, London, 
“*Closing and fastening railway carriage doors.”—2lst February, 1873. 
669. JoHN Srcassoron, Manchester, ‘‘ Fire wagons, &c.” 
673. — Rosrnson and Joun SMITH, Rochdale, * Machinery for sawing 


wi 

674. sem J NasmitH, Manchester, ‘Preparing fibrous materials for 
spinnin, 

678. Hucu Fraser Durnrorp, Newcastle Emlyn, ‘‘ Horseshoes.” 

679. Martin Mac DERMOT, Scott’s-chambers, Pudding-lane, London, 
“ Perforating rock, &c, 

680. —_ HARGREAVES and Tuomas Rosinsoy, Widnes, “‘Sulphate of 
soda, &c. 

683. JOHN Prior Warp, Albert-street, South Hackney, London, “ Sifting 
cinders, &c.”—22nd February, 1873. 

688. ALFRED WHARTON and Tuomas Lister, Mirfield, ‘ Apparatus for 
raising liquids.” 

695. JAMES ABRAHAM Leg, Severn Engineering Works, Lydney, “ Paper, 
&e.”—24th February, 1873. 

698. WittiaM Masoripanks Licutsopy, Edinburgh, N.B., ‘‘ Brakes, 

702. ALEXANDER RicHMoNnD Stocker, Liverpool-road, London, ‘ ~ and 
stoppers for bottles, &c.” 

703, ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘ Candles, 
matches, &c.” —A communication from William J ules Samuel 
Grawitz. 

704. THomas CHapPELt, Finsbury Park, London, ‘‘ Gas.” 

706. ALFRED VINCENT. NewrTon, Chancery- Jane, London, “ Electric 
clocks,”—A communication from Charles Ferdinand Mildé and Louis 
Charles Vimard.—25th February, 1873. 

707. Kant Lupwic Hartwic Gencke, Alfred-place, Bedford-s juare, 
London, ‘‘ Breech-loading rifle with a double action lever mechanism.” 
712. Tuomas Hoey, Glasgow, N.B., “‘ Preventing waste of water.”—26th 

February, 1873. 

741. Georce Witt1am Hart, Palace-road, Upper Norwood, “ Open fire- 
grates.”—28th February, 1873. 

847. Freperic KuHLMANN, Paris, ‘‘ Utilising acid residues resulting from 
the manufacture of chlorine.”—8th March, 1873. 

SSL. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Graining 
and marbling surfaces.” —A communication from John J. Callow.—11th 
March, 1873. 

1025. JeaN Francois Aucuste Gitton and Pierre JosepH DvUJARDIN, 
Liége, Belgium, “ Rolling mills.”—19th March, 1873. 

1088. BenvamMin Hewitr and Samvex Gorr, “Raising and lowering 
weights or heavy bodies.”—24th March, 1873. 

1106. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Preserving 
beer, treating yeast, &c.”—A communication from Louis Pasteur.—25th 
March, 1873. 

1335. Ropert Micnaet LetcurorpD, Three Colts-lane, London, “ Night 
lights.”—10th April, 1873. 

1379. Tuomas ALDRIDGE WesTON, Birmingham, “ Raising and lowering 
weights, &c.”—16th April, 1873. 

1530. DesipeRIo MaNnini, Florence, Italy, ‘‘ Canvas, ropes, &c.”—28th 
April, 1873. 

1678. JAMES BUCHANAN MirR.ees, Glasgow, N. “Clutch for driving 
pulleys, or ."—A communication from David P secolley Weston.—9th 
May, 1873 

1746. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Furniture 
castors.”—A communication from Cevedra Blake Sheldon.—13th Ma Yy 
1873. 

1813. Jonas SCHLESINGER, Rue Martel, Paris, ‘‘ Unbreakable pipes and 
cigar-holders.”—19th May, 1873. 

1908. Joun TaTHAM, dale, “ Preparing wool, &c., for spinning.”— 
27th May, 1873. 

1926. Jonn MaxrieLp and Josuua Maxrie.p, Arundel-street, Sheffield, 
“* Teapots, &c.”—28th May, 1873. 

1980. Goones CockBuRN, Glasgow, N.B., ‘Safety valves.”—2rd June, 
1873. 


1996. Joun Witiiam MELLING, Birkett Bank, Wigan, “ Safety valves.”— 
4th June, 1873. 

2026. Jonn James Bopmer, The Grove, Hammersmith, and Lovis 
RupDoLPeH BopMER, Lansdown-road, Notting-hill, London, “‘ Extracting 
moisture from potters’ clay, &c.”" 

2027. Henry THoMas CHRISTIE, Elgin-road, Kensington Park, London, 
“Ap tus for saving life at sea.”—6th June, 1873. 

2053. OHN | HENRY Sanpy, Salisbury-strect, Strand, London, “ Galvanic 
batteries.” 

2054. Georce Garrett, Coatbridge, N.B., “‘ Finishing metal tubes.”— 
10th June, 1873. 

2064. Georce Hasevtine, Southampton-buildings, London, “Furnaces.” 
—A communication from George Edward Harding.” 

2066. CHARLEs Farrow, Great Tower-strect, London, ‘‘ Iron wine bins.” 

2075. Jose GuENARD, Birmingham, “ Drying coffee and grain.”—11th 
June, 1873. 

2082. MarHew MirFi£Lp and Joun Scort, Monserrat Mills, Holme-lane, 
near Bradford, ‘‘ Combing wool, &c.” 

2083. WILLIAM Apams Perrce and Joseru Peirce, Woolston, “*‘ Window- 
blinds.”—12th June, 1873. 

2092, Henri ApRIEN Boynevitte, Piccadilly, London, ‘ Berths, cabins, 
and shelves for sea-going vessels.”—A communication from Bernhard 
Weisker. 

2090. James Srunce, Coggershall, “‘ Paring and slicing potatoes, d&c.”—A 
communication from Robert Spurg gc. 

2105. Joun Govucu, Kirby-street, Hatton-garden, London, “ Printing 
presses,” —13th June, 1873. 

2109. Henry James Hoag Krna, Glasgow, N.B., ‘ Feeding wool, &c., to 
machines.”— 14th June, 1873. 

2127. BensAMIN JosEPH BARNARD MILLS, Southampton-buildings, London, 
“Cars or carriages for railways.”—A communication from Theodore 
Ruggles Timby. 

2130. JAMES WHITLEY STEAD, Manchester, “Steelyards for weighing 
machines.”—17th June, 1873. 

2170. Joun Grirritn, South 

“oe Griswoxp, New York, U.S., “Se 
18 

2190, ALEXANDER MELVILLE Ciark, Chancery-lane, London, “ Printing 
— &c.”—A communication from W. H. Townsend.—23rd Fon 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
8802. W. Mos.ey, Liverpool, “ Governors for engines.”—Dated 16th Decem- 
ber, 1872. 

This invention is chiefly designed to afford the means for more per- 
fectly controlling the working of the engines of ocean steam vessels, and 
more particularly to prevent the “racing” of the engines of screw pro- 

llers, which ordinarily occurs when through the pitching of the vessel 

rough seas the screw is raised out of water. He connects with the levers 
of the throttle valve a slide which remains stationary except when thrown 
into gear with another slide that is continually moved to and fro by means 
of a belt connected with the engine-shaft. He arranges an electro-magnet 
or a pair of such magnets over the said slides, and when the circuit is 
made through the magnet the slides are connected and the throttle valve 
is opened or closed. The electric circuit is made and broken by a swing- 
ing arm, which is moved by the pitching of the vessel. In some cases he 
may combine with the afo id apparatus a small governor of any 
ordinary construction, arranged to complete the circuit in case of acci- 
dent to the engines. 
3806. R. Vacnotint, London, “ Applying motive power.”—Dated 16th 

December, 1872. 

An air-tight metallic reservoir is charged with condensed air for the 
purpose of supplying a cylinder having a piston working therein, and 
which communicates motion to a fly-wheel, which mounted in 

An endless band — over a clutch wheel in connec- 
tion with the before mentioned fly-wheel, and over a wheel fixed upon 
the axle of one pair of driving wheels, on which axle is placed another 
wheel, over which passes an endless band to and over a wheel fixed on a 
double cranked axle placed transversely across the centre of the frame or 

on which the ———— is mounted, and on which axle is placed 
a fly wheel greater and heavier than the one previously mentioned. Air- 
umps for the purpose of supplying the reservoir are placed at the 
} sams and rear portions of the ~ and which are worked by 
means of suitable rods actuated by the revolution of a double-cranked 
axle. 
8811. A. Riea, London, “‘ Regulators of speed or power.”—Dated 16th Decem- 
187: 


, 1872. 

The First part of this invention comprises arrangements for altering 
the positions of eccentrics or cams acting on the valves of steam or other 
elastic fluid engines, so as to vary the quantity of fluid admitted by them, 
and so regulate speed. In the case of hydraulic or inelastic fluid engines 
the same arrangements act on the main crank and so also with pumps. 
One contrivance for carrying out this object sists of a p d 
screw, one part having a thread of the usual kind and the other part a 
screw of long pitch, so that rotation may be produced by drawing a nut 
along it. This screw is held in bearings perpendicularly upon the engine 
shaft, or nearly so. Attached to the aforesaid nut is a weight moving 
radially outwards, and held by a ng against the centrifugal force 
generated by rotation of the main shaft. Toa nut on the other part of 
the compound screw the eccentric or cam is ted as ired, that 
the steam may be reduced by the action of the engine valves as the 
weight moves outwardly, or increased as it is drawn back again. The 
Second part of this invention applies to hydraulic engines, or to ma- 
chinery where the load is subject to isochronous variations. It consists 
of a cam fixed upon the shaft, having a roller or slide forced against it 
by a known pressure. The form of cam is so calculated that uniform 
tangential pressure or resist is obtained by its resisting or assist- 
ing in the inverse proportion to the irregularity of the power or resist- 
ance. 

3815. O. MARLAND, Boston, ‘* Steam and other engine governors.” —Dated 17th 
1872. 


suitable bearings. 











i 

This invention describes a steam or other engine governor wherein the 
admission of steam is admitted in relation to the load to be overcome ; 
to a valvular arrangement by which the communication between the 
cylinder and condenser is closed and a communication opened between 
both ends of the cylinder, and in automatically operating the valves by 
an auxiliary engine. 

3835. R. H. Correnr, Trieste, Austria, “‘ Steam engines.” — Dated 18th 
December, 1872. 

This invention relates to certain improvements in the construction and 
working of steam engines, a continuous rotary motion being produced by 
the presentation of a surface directly connected with an axle or prime shaft 
to the continuous action of steam, or other pressure ; the reversing move- 
ment being obtained by simply shifting an external valve. The surface or 
“fan” is provided with a boss which is made fast to the axle, and is sur- 
rounded by a cylindrical or spherical casing. The action of the engine 
depends mainly upon the mee y J of two pairs of slides (placed within 
the casing), which are operated by the rotation of the axle in such a 
manner as to open and close oy eyes Steam passes through oue of 
two main ports Se the casing at the side of the fan, which would cause 
it to receive a motion (say) from left to right. Now, sup the casing to 
be divided vertically, and represent a half circle divided into de; " 
Also suppose that the upper pair of slides at 0 deg. are full open, and that 
the fan is also at 0 deg. and passing them, whilst the lower sides are at 
180 deg. and closed steam-tight. en the fan has been driven to about 
20 deg. by the steam entering the casing between it and the lower pair of 
slides and is free of the upper slides, the revolution of the axle causes the 
upper slides to begin to close in the steam which is propelling the fan, 
but as the circumferential part of the boss of the fan now under the slides 
is grooved the steam — thereunder, and still has access to and acts 
against the lower slides whilst the upper ones are closing, and 
indeed, until the fan has traversed to 75 d or 80 deg.; but 
on from about 80 deg. to about 90 deg. or 95 deg., as the 
full circumference of the boss presents itself, the upper slides are thus 
gradually brought to bear the whole pressure of steam, and so allows of 
the further propulsion of the fan. At about 95 deg. to about 105 deg. a 
grooved part of the boss at the atmosphere side of the fan, and now actia, 
as the e s to come under the lower slides, and the cnaienell 
steam rushes out ually from between the upper and lower 
slides at the other sides of the half circle, and now in communication, 
into the exhaust aperture, thus causing the lower slides to have atmo- 
—_ pressure at each side previous to opened to allow of 
the of the fan from about 105 deg. to about 110deg., the lower slides 
are cau to begin to open, the steam e entirely off them and 
borne by fan side of the "en slides. At about 160 deg. the lower slides 
are completely open, and keep so till the fan has been driven by the pres- 
sure of the steam between it and the upper slides to 20 deg. of the other 
half circle, when the lower slides to close, the action being exactly 
similar and continuous to that above bed, there being no intermittent 
motion and no “dead points” to overcome. By simply shifting the ex- 
ternal valve steam is tted to the casing, so as to cause the propulsion 
of the fan and movement of the axle in an opposite direction. 

3870. H. pene, Moseley, Birmingham, “ Steam boilers.”— Dated 20th 
cation describes improvements in tubular boilers, 


ite tubes, each with head or end 
ht joints, and which are placed one 





as the fan 


1 
? 
This provisional specifi 

which are built up of a number of 

pieces suitably faced to form water- 

over the other and so ly held tog 

3912. T. Wituiamson, Stalybridge, Lancashire, and W. WALKER, Newton 
Moor, Chester, “‘ Reciprocating steam engines.”—Dated 24th December, 





and known as “slop carts,” with 


gupported by a lover or levers protbsttue reas 





the axle of the wheel, such levers f continuations of the cart-shaft. 

Thus when the cart is “ ” or for the purpose of 

or ejecting its contents, “‘tail-board” remains undisturbed, leaving 

thereby a clear orifice or opening for such discharge ; and when the cart 

is again being “‘ righted ” and assuming its normal position, it slides up 

the seatings of the “‘ tail-board,” which then closes in and forms the bac 

end of the cart. 

3807. W. C. Baxer, New York, U.S., “‘ Heating railway cars.”—Dated 10th 
December, 187: 

The car is heated by pipes that run around the car from a coil in a fur- 
nace and terminate in an ¢ ion also connected with the 
furnace ; through these a saturated solution of salt is caused to circulate 

the heat of the furnace. A safety valve, try and filling cocks, and an 
elastic diaphragm are connected with the expansion vessel, and the 
diaphragm is connected bya lever with a dam to regulate the fire. 
Air for ventilation may be admitted from outside the car into a casing 
surrounding the furnace. A safety grate over the fire prevents accident 
from fire if the car is upset ; the apparatus is in a compartment locked 
up. 
8816. A. B. Brown, London, “* Hydraulic engines.”"—Dated 17th December, 

1872. 


By this invention different powers for hoisting or other purposes may 
be obtained without the intervention of gearing, by hydraulic engines in 
connection with winding barrels on separate shafts. 

3817. E. Barnsriner, R.A., Waltham Cross, Hertfordshire, “ Vehicular 
registering apparatus.”—Dated 17th December, 1872. 

The features of novelty comprised in this invention are, First, the in- 
termittent the clockwork, and the particular arrangement by 
which it sets in motion the strip or band of paper previously to any move- 
ment being communicated to the pointer or marker ; and, Secondly, the 
peculiar method in which the punctures or perforations in the paper are 
made so as to distinguish between the passage of vehicles with one pair 
of wheels and of those with more than one pair. 

3840. R. B. Bovman, London, “ Constructing ships.”— Dated 18th December, 
1872. 

In the mee of a former patent, No. 944, 1871, the present in- 
ventor explained the laws of fluid resistance discovered by him, and also 
described the type of least resistance with the greatest capacity. This 
type was explained to be a body which displaces the least quantity 01 
fluid with the greatest length of body and finest front and end. This 
must necessarily be wholly immersed in the fluid. Now, it has occurred 
to the inventor that there must be a type of least resistance out of water 
as well as in it, and that this type is such a form as will offer the least 
resistance to the impact of the wind and waves. Hence the present 
invention is the type of least external ce compatible with safety 
and war purposes, and with the accommodation required for passengers 
and crew. 

8856. A. M. CLarke, London, “ Ventilating ships."—A communication.— 
Dated 19th December, 1872. 

The object of this invention is to provide means for discharging the 
foul air from the holds of steam ships or vessels provided with steam 
boilers for hoisting or other purposes, and consists in one or more tubes or 
pipes extending from the hold or compartment to be ventilated into the 
smoke stack or chimney of the boilers, or so arranged that a draught of air 
is produced by means of heat. 

3857. R. SmyTH, Glasgow, “‘ Paddles for propelling ships.”—Dated 19th 
December, 1872. 

This invention consists substantially of two modifications of an arrange- 
ment for feathering the floats of submerged feathering paddle wheels. 
Especially of the herizontal construction with two-thirds er so of each 
working within a recess formed for it in the side of the ship down near 
the keel, one placed on opposite sides of the ship, with the main vertical 
shaft working in a footstep on the lower side of the recess and the upper 
end passing up through a water-tight stuffing box and journal bearing 
above the recess into the ship so as to be driven by steam engines or other 
motors. One arrangement of the improved feathering mechanism consists 
in fuleruming each float by end journals near their outer acting edge in 
bearings near the edge of the side discs (forming the paddlewheel much 
as usual with the floats ranged at suitable intervals) so as to oscillate 
loosely and freely between them, at all of the revolution where the 
floats are not revolvingat a ter speed than, and in the opposite direc- 
tion to, that in which the ship is being propelled, namely, at the part 
where the floats pass out beyond the recess and side of the ship into the 
solid water, at which part anti-friction rollers, on the pins of cranks 
keyed or fixed on the outer ends of the dies of each float projecting 
through their diacs, take into the eccentric — of a plate secured to 
the one side of the recess, which sets and holds them at right angles to 
the line of propulsion for oe eg | the vessel in the forward direction 
and at the proper outer part where they are alone able to do so, by reason 
of their passing through the solid water at this part at a greater speed 
than the ship in the opposite direction. The friction rollers of the cranks, 
fixed on the opposite ends of the spindles of the floats, work for a part of 
the same time in an eccentric grooved plate secured to the other side of 
the recess, which serve to further steady them in the acting position 
although specially for feathering them for and when the wheel floats 
and sbip are turned and pelled in the back direction. The second 
modification consists in fulcruming the floats loosely in journal bearings 
in the outer end of cranks ; keyed or cross spin close to the inner 
face of the side discs of the wheel through which the cross spindles work 
in bearings near the outer edge having a crank keyed on one end of each 
outside the disc, so that the pins of these cranks work in a loose disc 
turning on an eccentric centre or eye fixed to one side of the recess which 
is so set as to make the cranks as they come round carry out the front 
fulcrumed and ree | edge of the floats into the solid water at the 
time they are Ring aster than the ship in the opposite direction to Tt, 
which b e inner free edge of the float back until its back presses 
against the cross spindle of the cranks which maintains the floats in the 
cas. »sition at right angles to the line of propulsion in whichever 

irection that may be and yet leaves them free to resume the path of 
Icast resistance during all other parts of their revolution while coming 
round to the acting position again. 
3868. R. D. C. Suaw, Swineshead, Lincoln, “ Lifting manures, de.” —Dated 
30th December, 1872. 

This is a machine for raising manure and other materials from the 
ground to carts and elsewhere ; it can be adjusted to suit the material to 
be raised ; implements are carried by an endless frame, which is caused 
to meve from the ground and to carry up the material ; the whole appa- 
ratus is carried by a trolly, and the machine is worked by hand or 
power. 

3869. H. P. Hor, Leeds, Yorkshire, “ Locomotive engines.”"—Dated 20th 
December, 1872. 

Working locomotives by means of steam contained in a receiver and 
derived from a stationary boiler, instead of being generated in the boiler 
of the locomotive. 

8873. W. Morcan-Brown,! London, “ Railways."—A communication.— 
Dated 20th December, 1872. 

This invention describes a means of preventing accidents on railways 
from the train running off the metals, by means of check rails lying 
between the ordinary rails set at an angle to each other. Attached to 
the engine tender or carriage is a vertical rod with a smooth surface or 
wheels, which hanging down between the check rails, prevents any 
lateral deviation of the engine, tender, or carriage. 

3884. J. C. and J. Longs, ©. Vernon, and E. Hoven, Smethwith, Stafford- 
shire, “* Axles for carriages.” —Dated 21st December, 1872. 

This invention consists in making the central collar and‘the back and 
front collars on either side of it of axles for carriages by the following 
method and machinery :—A bar of iron is taken and either end reduced 
so as to leave a “round” or enlarged part, which “round” is compressed 
or upset, and the central collar and back and front collars formed. The 
comp! poh my | of the “‘round” is effected between a pair of 
dies or too! ed inamachine. (ne of these dies holds the partly- 
made axle, and also shapes the back collar. The other die, which [Sof a 
cylindrical form, has a compressed action, a series of blows being given 
to it by a lever and cam. After each blow of the com ing die, the 
holding die is moved forward, and the “‘ round” on the axle brought 
nearer to the aa die. By the compressing action of the com- 
pressing die and sliding motion of the hol die the “round” on the 
axle is gradually compressed or beaten up between the two dies, and 


the central collar and back and front collar formed from the said 
“round” or enlarged part. The central collar is finished in a machine 


consisting of three rolls, a large upper roll, which is grooved to receive 
the collar, and two smaller bottom rolls, also Pr) by a lever 
to raise them to the upper roll. By the action of pokes the axle 
is os and the central collar is shaped and perfi by the lower 
ro) 


Class 3.-FABRICS. 


Including Machinery and Mechanical ions connected with 
Rooke, eapaety, Dyeing, inting, and Dressing 





3827. T. Nerit, Cathcart, Renfrew, N.B., ‘ Printing floor-cloths.” — Dated 
17th December, 1872 
The feature of which constitutes this invention is the arrange- 
ment of mechanism whereby the “ block ” of loth 


ting ting 
machines is rendered self-feeding, in place of having the joints supplied 
thereto by hand as formerly. 
3836. W. W. Unquuarr and J. Lixpsay, Dundee, “‘Calendering woven 
ics, dec.” —Dated 18th December, 


In out | the invention hydraulic accumulators are used, and are 





made available as relief app by cting them to the cylinders 
by comparatively large pipes. The ram of the hydraulic cylinder is fixed 
on the machine, whilst the cylinder itself is applied, mouth upwards, on 
the top of the journal bearing of the upper roller, that is, when the pres- 
sure is applied downwards on the upper roller; it is, however, intended 
in some cases to apply er agg upwards directly under the lower roller, 
and in that case the cylinder for applying the pressure upwards will be 
fixed and the ram movable. The cloth roller is moved into and held in 
position by a circular frame. This frame holds another roller in a posi- 
tion for being filled at the ente: side of the machine, whilst it holds a 
third roller at the other side of the machine in a position for being 
stripped. Two hydraulic rams are applied for driving, being fitted with 
racks which act through gearing on the shaft of the mangle roller. 
— mechanism is appiied for reversing the motion of the mangling 
rollers. 

3848. D. Battanryne, Walkerburn, N. B. “ Spotted yarns.”—Dated 18th 

December, 1872. 

This invention relates to a simple contrivance for the manufacture of 
certain yarns and threads, and has for its object the forming together of 
different coloured wools or other fibrous materials into one spotted or 
mottled silver, to be afterwards spun into yarn or thread having a spotted 
or mottled appearance. To carry out this object, instead of employing 
the condenser doffer at present in use, which consists of a solid cylinder 
with the cards fixed on it in continuous or unbroken rings, the condenser 
doffer which constitutes the present invention has its surface composed 
of a series of rings or cards, each ring being so broken or divided laterally 
as that two or more different coloured wools or other fibrous material may 
be taken off and united together in one sliver, which is subsequent); 
spun in the usual manner into yarn presenting the desired spotted ur 
mottled appearance. 

3850. S. Warp, Nottingham, ‘‘Seaming hosiery goods."—Dated 18th De- 
cember, 1872. 

According to this provisional specification the parts of the work to be 
joined are run on to two straight point bars, the one bar is caused tu 
transfer the loop upon its point to the other bar, and upon this bar the 
work is taken to the machine. The bar is clamped in place in front of a 
vibrating needle and is caused to traverse step by step as the work pro- 
— The needle at each motion passes its thread through the two 
abric loops on one of the points (the points being channelled to admit 
of it) the needle thread is caught by a finger and the needle retires. At 
the next motion the needle passes through the two fabric loops upon the 
next point and also through the loop of its own thread, which is held 
upon the finger, and so the work goes on. 

3855. E. Wuirenat., Nottingham, “ Uniting parts of looped sabrics.”— 
Dated 19th December, 1872. 

These improvements have for their object increased facility in uniting 
parts of looped fabrics, particularly to uniting such parts at the selvage 
edges. A row of grvoved points or pins fixed at suitable distances apart 
around the periphery of a cylinder or fixed to the edge of a bar ina 
straight line are employed. In either case the loops of the one part of 
the fabric to be united are placed on the series of points. The fabric is 
then carried round the bar that holds the points ; the loops of the other 
part of the fabric to be united ure then placed on the points on those of 
the loops first placed thereon. An eye pointed needle carrying a thread 
is then caused by suitable means to enter the first pair of loops held by 
the first of the series of points forming a loop of the thread carried 
thereby, which loop is caught by a hook ; the needle withdraws, and the 
points with the fabric moves forward presenting another pair of loops to 
the needle, the needle entering and passing partly through its tprevious 
loop producing the ordinary “‘ chain” stitch, and so on until the fabric 
has been united as desired. A shuttle may also be used in connection 
with the eye pointed needle. The improvements relate also to forming 
the points or pins with a groove on each side of each point or pin, the 
needle or needles carrying the thread for uniting the parts of the fabric 
operating on either side of such points, 

3881. D. ScarreRGoon, Sheepshed, Leicestershire, “ Finishing hosiery, d&c.”— 
Dated 21st December, 1872. 

This invention has mainly for its object to automatically 
together the several parts of knitted fabrics, such as stockings, shirts, 
and drawers, in a similar manner to band sewing. The edges of the 
fabric to be sewn together are pressed on to a row of grooved points, anil 
held thereby by clamping bars. The needles are held in grippers carried 
at the lower ends of swinging arms, which lay the needles in grooves 
behind the fixed points; slides or pushers then push the needles partly 
through the fabric. The axis carrying the grippers rises, leaves thc 
necdles, and then swings forward and again descends, seizing the needles 
near their points, and the arms continuing to swing forward carry th: 
needles with them until they have drawn the thread tight. The row of 
points are shogged sideways, a distance equal to the distance between 
the points, and the same operations are again repeated. 


sew 


4.—AGRICULTURE. 

Engines, Windlasses, Implements, Flour 
Mills, dc. 

3797. J. F. Ctemow, Padstow, Corniall, “ Lever horse hoes and lever corn 
drills.”— Dated 14th December, 1872. 

In place of employing weights and springs for pressing down the 
coulters of the drills and the cutting tools of the hoes to their work, the 
inventor uses elastic levers which will allow the coulters or the hoes, as 
the case may be, to rise over any obatructions which they may meet. 

26. W. R. Lake, London, “‘ Meal or flour.”"—A communication. —Dated 2nd 
January, 187%. 

This invention relates to a novel apparatus or machinery for reduciny 
grain to flour, and also for reducing oats, peas, and the like, to meal, 
The advantages obtained by its use are great saving in first cost over th 


Class 
Including Agricultural 


usual burr stones, cheapness, and increased efficiency in working, as it 
does not require dressing, and capability of producing an article equall) 
as good as, or superior to, that at present manufactured. It is also easil 

adjustable to produce cither fine or coarse flour, as may be desired, and 


the flour issuing from it is perfectly covl, instead of, us at present, leaving 


the mill in a highly heated state. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3796. J. SHANKS, Renfrew, N. B., ** 1aprovements in water-supplyapparal us.” 
Dated 14th December, 1872. 

In one modification a chamber is arranged at the bottom of an ordinary 
cistern, the discharge aperture from the cistern being within it. A 
common conical or rubber-faced valve is used for closing the discharge 
aperture, and is connected to a rod which passes up a pipe. In the top 
of the chamber and round the pipe there is a circle of inlet holes, and the 
rod carries an annular valve for closing these holes. The rod isconnectet 
to the lower or discharge valve by a slotted link, which allows the rod to 
rise a short distance before it begins tu move the discharge valve, so that 
it closes the upper valve. A spring is interposed between the upper 
valve and a collar on the rod, and this spring becomes compressed when 
the rod is drawn further up, so as to open the discharge valve. In a 
second modification a tilting dish or pan set on journals inside the 
chamber is substituted for the discharge valve. In cases where there is 
a range of water-closets or urinals, the several chambers or measuriny 
boxes are by preference fitted in one long cistern extending along the 
range, so that the communications with each closet or urinal may be as 
direct as possible, at the same time that a repetition of cisterns is avoided. 
In the case in which only two compartments are required, as for a water- 
closet and a urinal, a separate space may be dispensed with, and tne float 
supply cock may be fitted in a larger compartment. For a range of 
urinals simple flushing apparatus is by this invention applied se as to act 
periodically. This apparatus comprises a dish or pan set on centres or 
journals, and continuously supplied with water at a slow rate by an ad- 
justable tap. The dish is — and weighted in such a way as to turn 
and empty itself whenever it becomes filled, and it delivers its contents 
into a series of gutters in a trough, from which pipes lead the water to 
the several otnee. 

3800. A. HELpRonnNeER, Paris, ‘Hydraulic foundations.”—A communication. 
Dated 14th December, 1872. 

2nd. The invention consists in doing away with the use of compressed 
air in what is called the tubular mode of constructing hydraulic founda- 
tions: for this purpose the tube in which the construction is to be effected,and 
which for this purpose is to be lowered in the bottom of the river till it 
rests on the solid part of the bottom, is provided at its lower end with a 
funnel fitted in the said end and connected with a pipe for carrying out 
of the tube the mud, sand, or other matters disagregated from the bottom, 
and which are driven up through this funnel and pipe by the effect of a 
screw fitted on a vertical arbor passing through the said funnel and pipe, 
which arbor receives the required revolving motion from any suitaple 
prime mover. 

3804. J. H. Spencer, London, ‘‘ Non-corroding water-closet apparatus, dc.” 
Dated 16th December, 1872.. 

To prevent all un leasant smells arising from water-closets, and pre- 
venting the waste of water, and giving an alarm when the water over- 
flows. 

3821, J. L. F. Taroer, London, “ Apparatus for receiving human excreta.’ 
—Dated 17th December, 1872. 

The inventor uses double containers or receivers, that is to say, two 
con different dimensions, one placed within the other, but 
eccentric to each other, the smaller one being hung on to the rim of the 
larger by a hoop, hoo! 





or other devices, which may also serve as « 
handle. When they are placed in a closet or privy the point of contact’ 
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of the two containers must always be at the back of the latrine, so that 
the feces will fall into the s: 


ler and the urine into the larger con- 
tainer, To distribute a disinfecting or other powder over the fices, a 
tilting privy seat and tilting powder box are employed, so arranged that 
when a person sits on the seat it tilts forward htly and acts at the 
back by means of a lifter upon a valve at the bottom of a hopper, thus 
allowing some of the near in this hopper tw fall into a powder box be- 
low, this powder box rag Som by the action of the seat made to tilt 
backward. On the m ig the seat tilts back, allowing the valve to 
close, and causing the powder box to tilt forward and distribute its con- 
tents into the container below. The invention also comprises a 
form of apparatus for the use of persons who, like the natives in India, 
squat ins of sit. In this apparatus, which is a sort of draw or box, 
slates duct the urine to the a re at the centre, and foot- 
rests are provided above the a; tus, © powder may be placed in 
the spaces between the inclined slates and the bottom of the drawer, so 
as to escape in sufficient quantities through suitable openings when 
jerks are given to the drawer by the act of a person getting on or off. 


-— > E. Macnus, London, |‘ Artificial marble.”—Dated 17th December, 


The novelty of the invention is as follows :—The novelty of the mate- 
rials used in forming plates of Muro marble; the mode of hardening, 
drying and japanning, and the forming of mouldings in the same 
material ; the colouring and modes of marbling, varnishing, stoving, and 
polishing the same; and the application of the plates so posed, 





the frame. The horizontal arm may be jointed so as to permit the table, 
desk, or easel to have a lateral motion in addition toa rotatory motion 
upon the central pivot or joint. 


Class 8.—_CHEMICAL, 

Including Special Chemical and Pha: ical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, i 
Glass, Pottery, Cement, Paint, Manures, &c. 

3799. S. Hickson, London, “‘ Preserving meat.”—Dated 14th December, 1872. 
According to this provisional specification, meat in a fresh raw 

after nang even ly set and the surface dried, is placed into close cases 

and im led closely with sugar, the case being completely filled with 

sugar, and afterw: closed down air-tight. 

3803. C. Baron pe Matortig, and J. E. T. Woops, London, “‘ Preserving 

meats, dc.” — Dated 16th December, 1872. 

This invention consists in ving fresh meats, game, fish, and 
vegetables by immersing them in a solution of acetate of ammonia, which 
being an extremely volatile salt is com i | expelled by the heat applied 
in cooking. As regards the preservation of fisb, the inventors claim the 
use of a solution of acetates of ammonia, = soda, or lime, with or 
without the addition of common’ salt or hydrochloric acid. They also 





marbled, and coloured, to the lining of walls. 
—, = Acer, London, ‘‘ Sashes and frames.”—Dated 19th December, 


Sasbes have loose hanging stiles attached to them by right and left 
handed screw pins and sockets to enable the sash to be turned over for 
cleaning and repairing purposes. 

3860. R. B. Stewart, London, “ Covering treads of steps or stairs.”— 
Dated 19th December, 1872. 

This is an improvement in the method of fixing blocks of wood end 
ways of the grain upwards upon treads of steps or stairs, and also 
floorings, new and old, for a covering to the same ; and where necessary, a 
covering for the risers of treads of steps also: if the original bearings are 
not sufficiently even boards are used of the thickness and sizes required. 
This is called a — ; and either upon this or the original bearings, if the 
tray is not required, the blocks are placed, which are of any sizes required 
for the purpose ; they may be diagonal or otherwise. The same are cut 
on either side so as to leave a shoulder on each side and all sides of the 
blocks, so that when D sey side by side open grooves are formed between 
them from their surface down to the shoulders. There is then placed in 
the grooves strips of wood (metal can be used) reaching down from the 
surface of the blocks to the shoulders of the same. Where the blocks are 
intended for double wear, they are made reversible by cutting off from 
both surfaces and leaving the shoulder towards the centre ; in that case 
the strips of wood are placed above and below the shoulders; in either 
case the strips of wood are then secured to the tray, tread, step, or floor- 
ing with nails or screws, unless held by the noseing in the one case and 
the bottom part of the riser in the other. This noseing may be either in 
metal or wood, and if required may run down to the adjoining tread so 
making a covering for the riser and a back and front security, as just 
stated, or this riser covering may be part metal and part woud ; for orna- 
mental or other purposes the strips of wood may be below the surface of 
the blocks, and the blocks may have grooves running across them in the 
one case, a compact, close, and even surface is presented, easily cleansed, 
and as sightly as any ordinary staircase or flooring ; in the other an open 
and an ornamental one, but both alike exceedingly light, and evalu 
generally applicable to all stairs, steps, and floorings, new and vld, where 
but 4 part of a tread or step is to be covered, the remainder may or may 
not be made flush with the surface of the blocks with wood or any other 
material, as a modification of this mode of fixing blocks singly, shouldered 
or unshouldered, by means of nails or screws upon the trey, tread, step, 
or flooring the inventor also names. 

3871. T. Penn, London, ‘“ Water-closet and other cocks.”—Dated 20th 
December, 1872. 

This invention has for its chief object the prevention of the waste of 
water from water-closet and other cocks, and also the ensuring the dis- 
charge of a given amount of water into the pan of the closet or through 
the cock to which this invention may be applied. 

3895 P. Connirr, Kidwelly, Carmarthenshire, ** Fire-bricks."—Dated 23rd 
December, 1872. 

This invention consists, First, of improvements in the mode or method 
of preparing and mixing the materials of which fire-bricks are composed, 
and especially of that species of fire-bricks known as Dinas fire-bricks ; 
and, Secondly, of an improved method of drying fire-bricks. In the pre- 
paration and mixing of the materials the inventor dispenses with the use 
of crushing rolls for crushing the silica stone, and uses an edge-runner, 
constructed of unusual size and strength, for the purpose of grinding and 
pulverising the silica stone, to which, in the operation of grinding, suffi- 
cient water is added to make the pulverised silica stone into a paste, so 
that the operations of grinding, mixing, and tempering of the materials 
are performed in the same machine and at the same time. For the drying 
of fire-bricks the inventor uses an oven similar in construction to an 
ordinary ironfounder’s drying-house, the interior of which is fitted with 
— or movable racks on which to lay the plates containing the 

ricks, 





Class 6,—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
3825. H. W. Harmam, Manchester, ‘‘ Mounting turrets for heavy guns.” 

— Dated 17th December, 1872. 

Tbis provisional specification describes constructing turrets in such 
manner that the use of rivets in places where they are liable to fly and do 
injury is avoided. Also improvements in mounting the rollers or wheels 
upon which the turret rotates, and other details. 

3826. G. W. Renpew, Nevwcastle-upon-Tyne, ** Working heavy guns.”—Dated 
17th December, 1872. 

According to this provisional specification guns are mounted in turretsin 
such manner that for loading} be muzzle can be depressed below the armour 
of the turret, and the loading is then effected beneath and under the 
ehelter of the deck ; or sometimes the turret is rotated so as to bring the 
port to a place where the deck is raised to cover loading apparatus, which 
is then applied through the post, Hydraulic gear is applied forrunning the 
gun in, lifting the shot, and ramming it home. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, pao Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3820, A. C. Henperson, London, ‘‘ Sewing machines."—A communication. 
— Dated 17th December, 1872. 

The feature of novelty consists in the employment of a shuttle, to 
which is impa a backward and forward movement, inside a copper 
tube of small diameter, which both acts as a guide to the shuttle and 
support to the material to be sewn, and it is the employment of this tube 
that admits of sewing the whole length of the fingers of the gloves, how- 
ever slender in form, the only hand sewing required being the extremities 
of the fingers. The tube is attached to the foot or of the machine, 
and parallel with the axis of the frame ; it is flat on its upper surface for 
a certain length. The backward and forward movement of the shuttle 
is effected in the following manner :—A horizontal shaft passes through 
the head of the frame of the machine, at one end of which is the fly- 
wheel; to this shaft, at the wheel end, is fixed a bevel wheel which gears 
with a similar wheel fixed at the upper end of a vertical shaft, the 7 
site end of which terminates in a crank and eccentric shaft, to which 
latter is fixed a porte shuttle, terminating in a hook (which slides in the 
tube above referred to); this hook seizes the shuttle and causes it to 
follow the backward and forward movement of the porte shuttle. 

3832. E. T. Huanes, London, “ Needles."—A communication.—Dated 18th 
December, 1872. 

This invention relates to improvements in machinery for making hand 
sewing needles, and it consists in mechanism which, receiving the 
blanks in lengths for two needles, transfers the said blanks from one 
device to another, by which the eyes are formed at the centre and the 
two ends point_4d, 

3861. C, H. SipenoTuam, Salford, Lancashire, “‘ School desks and seats,” — 
Dated 20th December, 1872. 

This inventiox. consists in improved methods of securing the school 

desks on the standards at any desired position, by means of stati 


prefer to use, in the preservation of meats, game, and 
—— _ a solution of acetate of potash, as local circumstances may 
ctate. 


8813. A. M. Clark, London, “ Artificial fuel.”—A communication.—Dated 


16th er, 1872, 
The — of this invention is to panty utilise coal or coke dust as 
fuel, by dipping the lumps of artificial fuel in an adhesive and water- 

roof liquid or position, which p ts their crumbling to pieces when 
Randled. They may afterwards be rolled in or covered with ——— 
coal dust, or thin wood, or paper, or any other material or fabric which 
will adhere to the same. 


3829. J. F. Lackersteen, London, ‘“‘ Hydrogen gas.”—Dated 17th December, 


1872. 

The specification of this invention describes a method of manufacturing 
hydrogen gas by passing steam, superheated or otherwise, through or 
over heated manganese, or any suitable compound thereof, by which 
means the steam is decomposed, oxygen being absorbed by the man- 
ganese and the hydrogen set free, to be conveyed away by suitable means 
and used for whatever purpose it may be required. 
$852. A. C. Henperson, London, “ Filtering water."—A communication. 

—Dated 19th December, 1872. 

The apparatus consists of two filters communicating one with the other 
by means of a pipe and central three-way tap connected with a main or 
supply pipe; these filters are each provided with double filtering cylinders 
in the interior, the outer cylinders are furnished with charcoal and the 
inner ones with sponge or other substance ; the water being filtered by 
radiation, that is to say the water entering the filters passes through the 
perforated filtering cylinders, and converges towards central ) an pierced 
with holes which deliver it in a filtered state to a conduit. e invention 
also relates to the application of the filters for purifying water containing 
calcareous salts so as to render it fit for industrial purposes a preventing 
incrustation of boilers ; before passing the water through the filters 
water rich in bicarbonate of lime, a little lime water is added which im- 
mediately troubles the water by the formation of insoluble carbonate of 
lime, and passing it through the apparatus the carbonate is retained and 
the water purified and clarified. The water is led by a conduit and dis- 
tributed to the filters by a three-way tap, it spreads itself in the spaces 
comprised between the envelopes of the apparatus and the —— 
cylinders, it passes through these by the pressure from the conduit, an 

out clarified through the perforated and central tubes in each of 
the apparatus, and is thence distributed by three way taps below the 
filters. In cleansing the apparatus the arrival of water is shut off by 
closing the central three-way by in whichever filter it is intended to 
clean, the lower three-way taps being also closed to prevent the exit of 
the filtered water, but they are arranged so as to put the tubes in the 
centre of the filters in communication by means of a pipe. Thus, if it is 
desired to cleanse the filter on the left the water admitted into the other 
filter flows through the communicating pipe and ascends the central 
pipe and the pressure forces it to pass throngh the filtering cylinders in- 
versely, that is to say, from the centre to the circumference of the filter, 
and draws along with it tke foreign matters deposited by the water 
inside the cylinder and flows outside by a discharge pi - Whilst 
cleansing the filtering cylinders are set in motion by means of a fly-wheel 
or by straps passing over pulleys. 
8863. L. Simon and R. Simon, Nottingham, “ Applying petroleum to illumi- 

nating purposes.” —A communication.— Dated 20th , 1872. 

The features of novelty in this invention consist of :—First, the par- 
ticular way by which illuminating gas is produced by mixing the vay 
of petroleum or other similar materials with atmospheric air and the 
mode of mixing one with the other. Secondly, the peculiar construction 
of the apparatus containing in one box the pt. for the petrol 
or hydrocarbon. Also the water reservoir and the fans. Also the division 
of the receptacle for the petroleum into an upper and lower and 
having in the lower part some or other materials to facilitate the 
evaporation. Thirdly, the pec construction of the burners, which are 
divided by screws in order to obtain a stronger current of air, by which 
the flame b better adapted for heating or smelting purposes. 

8865, W. B. Wittramson, Worcester, ‘Cases for holding and cutting pressed 
meats, ae fa oe pat. an ‘ 

This invention consists y e following arrangements for 
raising and lowering the meat or provision contained in the case or 
holder, the meat or provision being raised so as to ex: it at the mouth 
of the case or holder when it is wished to cut or slice it, and being de- 
pressed into the case or holder when it is wished to protect the meat or 
eos. = — or ues cae rests + a a —- bottom — 

a support, the latter supported by a bracket terminating a 
p Ad rg in which screw box a vertical quick-threaded screw works. 
By turning the screw in one or other direction the meat or provision can 
be raised to the mouth of the case or holder, or depressed into the said 
case or holder. Ora ho tal screw may be used in place of a vertical 
screw. In this arrangement one half of the screw is right-handed and 
the other half left-handed, a screw box working on each of the two parts 
of the screw. The movable bottom of the case is supported on two cross 
jointed arms, the lower ends of which are connected to the screw boxes 
described. By turning the screw in one or other direction the jointed 
cross arms are closed or opened and the movable bottom raised or lowered 
in the case or holder. Or the movable bottom may rest upon a 
coiled spring, a flexible band from the bottom of which being co’ 
to a rotating rod. By turning the rod the flexible band may be coiled 
upon or uncoiled from it, and the spring compressed or allowed to 
ex _ and the movable bottom depressed or raised in the case or 
holder. 

3889. J. Senior, New Ross, county Wexford, Ireland, ‘Skins or hides.”— 
ted 23rd December, 


Da 23 y q 

Hitherto lime has been chiefly used for this pu but in carrying 
out this invention the patentee makes use of an ape or any other 
alkaline solution in bination with lime. Tovighteen gallons of boiling 
water he adds about 201b. of soda ash, which must be stirred till the 
alkali is completely dissolved ; then ——— afterwards about 1 cwt. 
of fresh quiek lime must be thrown in ly. It will then begin to 
boil fiercely, so that the pit, tank, or other suitable vessel should be 
sufficiently large to prevent it from over ; if when done bo’ 
the solution is not all absorbed a little more fresh lime di 
When the mixture is quite cold it is ready for use, and 
consistency of soft clay. To each pit capable of containing or working 
fifty or sixty dozen of shee lts from about 1 cwt. 2 qr. to about 2 cwt. 
of the mixture, with a» ent quantity of water, may be put in when 
making new. 

















Class 9.—BLECTRIOITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batterves, 
8089. 8. W. Konn, London, “‘ Producing light by electricity.” —A communica- 
tion.— Dated 16th December, 1872. 

This consists in producing the electric light by enclosing graphite con- 
ductors in hermetically-closed glass cases filled with nitrogen or other 
non-combustible gas, so that when the current is led through the con- 
ductors they are not ignited, but only momentarily raised to a red heat. 
The current is led through a series of a considerable numbers of such 





and movable racks put in and out of gear by a cam, crank, or eccentric. 

In improved modes of making the seats movable backwards and forwards 

by means of slides and links or other equivalents, and also in an improved 

method of constructing the standard generally. 

5907. E. P. Norrn, Birmingham, ‘‘ Combined tables and reading desks or 
easels.” —Dated 24th December, 1872. 

According to this invention the combined table and reading desk or 
easel is carried by a horizontal arm, and the latter slides upon a vertical 
pillar, the horizontal arm being fixed at ~ ny height on the 
=. The table or desk turns upon a cen’ pivot or joint on the arm. 

¢ combined table or desk ists of a rectangular frame within which 
a board or flap is hinged. When flush with the frame the two parts con- 
stitute a phen | table, and when the hinged board or flap is raised and 
fixed in an inclined position, the table is converted into a reading desk 
or easel, The board or flap is fixed in its inclined position by a prop or 
strut at ite back, engaging with a toothed rack crossing the opening in 








3828. T. WeLton, London, “ Applying natural permanent magnets.” —Dated 
17th December, 18 ving 


The novelty of the invention consists in applying natural permanent 
magnets, such as hematite magnetic iron ore, to articles of wearing 
apparel and jewellery, for curative and other purposes, 





Class 10,_MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
8725. R. 8. T. Wellington, Salop, “ Ventilat other mines,’ 

Dated 7th December, 1872. enrnnaaeres 

According to this invention a vertical flue or channel in the mine shaft 
is connected om the face of the earth with the exhaust side of the drum 
or cover of a rotating fan, the bottom of the vertical flue or channel being 
connected with branch pipes which extend to the upper and lower portions 





ofthe workings. To these branch pipes small supplementary pipes, provided 
with valves or stopcocks, are connected, mich agt-mentioned pis ramify 
intoall the principal upper and lower portions of the workings. By means of 
the valves or stopcocks any portion or portions of the workings can at 
pleasure be put into communication with the flue or channel in the mine 
shaft, and by the exhaust action of the fan the foul air may be rapidly 
senveen, Seem abe ettaang Se seine by the shaft or by a second flue or 
channel in the shaft. The mine is thereby effectually ventilated, and the 
danger of re we the fire damp,.and suffocation from choke, damp 
is thereby 
8728, J. F. and J. J. Suepiock, London, “ Lighting of towns and districts.” 
i Ane on tus into ulator 
atm ic y le a us an accum > 
and thence by the mains and service we ol mee 9 a reservoir containing 
a ee liquid, whereby the atmospheric air becomes charged with 
an inflammable va: » which being conveyed to a burner and ignited, 
produces a po’ illumination. 
$729. T. Epmeston, Manchester, “‘ Machinery _ for manufacturing and 
ishing rivets, also applicable to hinery for ping or p 
ote a hole or indent.” —Dated 6th December, 1872. 
This invention consists. First, in improved arrangements of mechanical 
rts worked by self acting means for forming heads of rivets, spikes, 
ed pins for screws, bolts, and other fasteners concentric with their 
shanks. Secondly, in imp d arrang ts for removing the fins or 
frills from the heads in order to dress or finish them,and Thirdly, theemploy- 
ment of some of the parts before alluded to in the manufacture of washers, 
5 or uiring holes or indents either central 
or at any other place. 











les req! 
8735. A. lavnor, London, ‘‘ Automatic telegraphs to be worked by air, steam 
or ”"—Dated 9 


, 2 

The features of novelty of this invention consist—First, in constructing 
the transmitting and instruments of automatic telegraphs with 
screw cut cams in combination with air chambers, air com ting 
valves, and one main connecting pipe or tube. Secondly, in the use of 
steam, water, and gas separately, as the transmitting agent or medium for 
working automatic telegraphs. 

8740. J. Storer, London, “ Perforations.”—Dated 10th December, 1872. 

Dies for —. devices at any part of er away from the edge of the 
paper or material; fitting dies to presses or machines; application of 
changeable dies to work between constant dies in a press or machine ; 
removable carriage for joint application of separate dies ; multiple press 
or machine to act on separate dies, according to selection. . 
8743. L. De Necroni, Paris, ‘‘ Stopping runaway horses.”— Dated 106 

December, 1872. 

Firstly, a hollow bit is employed woey bene stars or rowels arranged 50 
that their points may be drawn against the interior of the horse’s mouth 
when required. Secondly, a snaffle, strap, or rod is employed, arranged 
so that it can be drawn to the lower part of the front of the horse's feet 
when required. : 

8750. A. V. Newton, London, “Setting and adjusting carbon points or 
cutting tovls.”—A communication.—Dated 10th December, 1872. 

The invention relates chiefly to the bedding or setting the carbon or 
equivalent point or tool by the pressure of a plug into a seat made for it 
in a tubular metallic holder, which holder it is preferred to make of steel 
well annealed, and ding or turning down the metal at the end of the 
holder to expose the carbon point. 
$752. J. H. Loucue, Glasgow, N.B., “ Turbines.”—Dated 11th December, 

2. 
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The feature of novelty which constitutes this invention consists in 
arranging at the inner sides of the casings of turbines a number of stepped 
surfaces placed at right angles, or nearly so, to each other. The vertices 
of these surfaces are flattened, and the water in flying radially from the 
curved channels or passages within the turbine impinges upon them, 
whereby the flow of water is suddenly checked and forced backwards, 
which has the effect of adding impetus to the rotary motion of the wheel. 
$756. W. T. Hamitton, Rathmines, County Dublin, /reland, “Cutting dove- 

tails.”—Dated 11th December, 1872. 

The object of this invention is to cause a revolving circular saw to swing 
to and fro, so as to cut wedge-form spaces out of any object suitably 
offered to it. 

8762. 8S. Tuppennam, London, “Ornamental metal work.”—Dated 11th 


1872. 
This invention relates to the facture of or . tal begpe work 
suitable for tel hb posts, signal posts, lamp-posts, gate posts, columns, 
and w wget eae ty eal ree talvonion, balustrades, banisters 
or stairs, 3 of all kinds, fences, and other like purposes, by grou 
ing or com) ig togeth juxtaposition, or side by side, any suitable 
number of spirals or helices composed of flat or other sectioned bars or 
tubes of any metal capable of being coiled into the form of a helix by 
preference in a cold state. The severai coils, spirals, or helices ma 
grow so that the several ang of the group or range shall be alter- 
nately right and left-hand spirals, each spiral being secured to its neigh- 
bour or neighbours at the contact by means of bolts, rivets, soldering, 
brazing, or otherwise ; or m may be cast round the contiguous 
portions of the adjoining spirals in chills or otherwise, so as to firmly 
secure one toanother. The machinery for coiling the bars into spirals 
or helices of any desired pitch consists of a smooth mandril of suitable 
length and section, and of a diameter commenting nearly to, or rather 
less than, the internal diameter of the spiral to be produced thereon ; 
this mandril is placed horizontally over a lathe bed, and is rotated and 
traversed longitudinally by powerful machinery given by gearing or 








3765. M. A. Sout, London, “ Boring rocks, &c.”—A communication.—Dated 
12th December, 187: 


, 1872. 

The chief features of novelty which constitute this invention are— 
Firstly, the peculiar arrang t of hanism for tually guiding 
the piston in its advance movement; Secondly, the means employed for 
tui or rotating the borer ; and, Thirdly, arrangement for feeding 
forward the borer in proportion to its penetration of the rock. 


8769. J. V. Hatcn, Huddersfeld, Yorkshire, ‘‘ Magic lantern slide-holders.’ 
—Dated 12th December, 1872. 

This invention relates to improvements in magic lantern slide-holders, 
whereby the slides are caused to travel in a continuous series slowly in 
su tt the opening opposite the lamp or other light em loged 
for exhibiting the object or image depicted upon the slide, thus produc!ng 
panoramic effects. ees 
8777. B. G. Grorce, London, “Capsules for bottles.”—A communication.— 

Dated 13th December, 1872. 

This invention has for its object a means of closing bottles and other 
vessels by a metal slide valve working on or between a disc or discs of 
leather, metal, or other suitable material, the slide valve and disc or discs 
of leather being held and supported in a suitable metal frame or capsule, 
which can either be driven into the opening of the bottle or attached to 
the mouth of the bottle or other vessel. 


3783. E. Newton and W. Correr, London, “Saw frames.”—Dated 13th 


December, 1872. f 
By this invention the saw frame is constructed of a continuous piece o' 
wood bent to the shape required, the tension of the saw blade being 
obtained by a ratchet pinion and wheel attached to the lower extremities 
ad - e. The saw blade is locked by means of a slotted lug and a 
t. 


8785. A. HetBronner, Paris, ‘‘ Slwices."—A communication,—Dated 13th 
December, 1872. 

The invention consists in putting the paddle gate of sluices in direct 

mene er ag with one or more tubes laid along the bottom of the 





¢ harbour or roadstead, and which tube being provided at 
suitable distance apart over its entire length with potion ve I and valves, 


allows of letting the water at low water tide escape with its full impetus 
out of the said openings, and thereby more effectually cure the channel, 
as is obtained by ordinary sluices. 


8795. W. Epwarps, London, “ Rotary pumps.”— Dated 14th December, 1872. 
constru: 


ota invention — to the 6 er 4 ype comer = = pipes 
other rotary pumps actin i movement of two cog 
wheels wit @ case, to this im ti i of the 





A iz the op ig 

= disc! pipes into the case are made long and wide with a 

which forms a lap for the revolving cogs ; the shaft bearings 
are elonga’ + ane Leger hag gaan Lyme y inwards ; the gearing is 
cased in, and the suction is made to dip down into a well so as to 
seal its mouth with liquid, thereby dispensing with a foot-valve. 
8812. E. B. Extincron and J. H. Harrison, Chester, ‘‘ Hydraulic cylinders 

rams,” —Dated 16th December, 1872. 

This invention relates to the arrangement and construction of hydraulic 
cylinders and rams so that they may be worked with variable power. One 
form of the apparatus of two —- of different eters 
placed on the same axial line, the smaller behind the larger, and the ram 
of the smaller passing through the bottom of the larger and a’ to 
ram, so that the apparatus may be worked by fluid pressure 

smaller ram or on the annular area of the ram, 


: 
i 
= 
L 
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2 ficid enter pressure. The cylinders are arranged’as above described 
= te £35 estes te their coke for stuffing boxes, whereby internal 
pecking are dispensed with. 

3819. S. Geanrorntn and J. DaNGERFIELD, Birmingham, “ Pointing 
auctallic reds and wire.”—Dated 17th December, 1872. 
This iavention conststatn pointing rods or wire by means of machinery, 


character is printed uron the paper in the position required, the copy 
es Tame with ordinary pen and ink ; those characters which are 
not frequently used being also added. 

$822. J. Kinsey, Leith, N.B., ‘‘ Liquid meters.”—Dated 17th December, 1872. 
The apparatus comprises a discharge a chamber containing 
measuring apparatus. There is a «mall inlet through which a certain 
small proportion of the water discharged enters the top of the chamber. 





-coustetag esecntially of a ting taper file or cutter, and a taper die or 
black Siténd im and carvied by a box or case fixed to t di 
c machine. The taper file or cutter is driven by toothed wheels 
withim the kex er case with a fixed internal wheel. As the box 
ur case revolves the file or cutter is carried round the rod or wire, 
which is fed between the said file and the die or block, avd the said rod 
or wire . Cutters placed radially in a holder, with their 
acting faces incl: te one another, may be used in place of the file and 
die described. The rod er wire is fed automatically to the — appa- 
rates by ures of a retating disc driven slowly from the k rotating 
-spindle ef the machine. This disc carries two tappets, which alternately 
give metion toa pendulum lever, and the latter to another lever connected 
with a aide, im Which the rod or wire to be pointed is fixed, As the slide 
is advanced by ite lever, the rod or wire is fed between the parts of the 
ag apparatus and its end pointed. On the tappet ceasing to act upon 
the peadulem iever, the said lever and the slide and slide lever are 
back to their first position by a spring. The pointed rod or wire 
“is thas withdrawn from the pointing apparatus, the red or wire being 
removed from fhe slide, and a fresh rod or wire fixed in its place before 
the feed apparatus makes its advance stroke. 
2841. B. BR Laorvury, Balsall Heath, Worcestershire, “‘ Packing pins for 
"—Bated 18th Becember, 1872. 

This imventien consists in ape roy | a small packet or parcel of pins 
presenting keads of pins st each of its four sides by taking strips of paper 
and making alternate transverse folds on opposite sides of the strip, and 
sticking pins through the said alternate folds. When folded up this strip 
forms a packet presenting the heads of pins at two opposite sides. By 
taking two of these strips provided with pins and placing them at right 
angles, the end of one strip lying upon the end of the other strip, and 
felding the strips alterrately upon one another, there is produced a 

packet er el. each side of which presents « series of rows 
of pin heads. The foléed strips are bound and fastened together. 
2057. F. Srawixs, A. RosexzieLp, H. Mayers, and W. F. Leow, San Fran- 
cisco, I.8., “‘ Hoisting epparatus, &c.”—Dated 10th June, 1873. 

This invention relates to that class of hoisting ap tus in which the 
of water upon a piston in a cylinder is used for elevating a cage 
from oue level to another, and First, to a vertical arrangement of 
evlinders ; Secondly, te a horizontal arrangement, either of which can be 
empluyed. The improvements in vertical cylinders consists of an 
t whereby the power of either one or two upright cylinders 
i ding to the weight which it 
cylinders =— been gg —_ 

their ement kas been such that the pressure in 
a a was aout iz ali cases whether the load was heavy or light, 
whereas frequently, and in most cases, the power obtained from a single 
cvlinder és sufficient, thus causing a waste of water which, cspecially in 
cities where water is paid for by the gallon, is a heavy and unuecessary 
expense. ‘The imprevement in horizontal cylinders consists in the 
ymert of 2 flexible piston rod for connecting the piston of the 

i @izectly with the cage or elevator platform, thus converting the 

pistou red inte a hoisting rope. The improved friction clutch consists of 


rere 
8 








can be employed for elevating the load 


tt 


«# radialty slotted 80 inside of a stationary box pulley 
that bere cam be placed in the slots with one end moving against the 
inside face of the rim of the box. These bars are so constructed and 


applied that when the disc is revolved in one direction they will 
«move around witk it, but when by accident or otherwise the power is 
ceversed, the burs will bind the rim of the box and serve as a 
clutch te hold the dise in place. As an additional safety-guard the 
imventors pruvide a novel ripping attachment upon the cage, which 
Shall grasp er bind against grinding timbers, between which the cage 
moves in case of accident only, such as the breaking of the rope that 
raises end lowers the cage, so that the cage or elevator platform will be 
feom felling. The governor or brake consists in the employ- 
oes which rotate within a stationary rim. ese 
shoes are so connected with their axle that any increase of 5 beyond 
the desired meint will cause the shoes to move outward against the rim 
with more er Jess friction, and thus retard the speed of the shaft about 
which they retate and regulate the descent of the cage. 
WSL. J. H. Joenson, London, “ Casting chilled rolls.”—A communication. 
—Dated 10th June, 1873. . 
This imvention consists essentially as follows :—A sand lined sleeve 
ied to the mould so as to be movable and adjustable therein. A 
suud lined sleeve suspended in the chill by rods or their equivalent. 
bination of a perforated sleeve with a perforated box and its 





2064. G. Hesective, Londen, “ Furnaces for producing wrought iron directly 
the ore.” —A communication.— Dated 11th June, 1873. 

These improvements consists in the application of 4 rotary puddling 
hearth fer the reduction of iron ores in combination with a furnace for 
Pp the gases of combustion and a deoxidising chamber for utilising 
the “waste” , for deoxidising and carbonising the ores previous to 
tietc redaction im the rotary furnace by means of retorts or shelves 

in the chamber to intercept the “* waste” gases on their way to 
the stuck. 
3733. FB Sceert, Londen, “Cigar tube or holider.”—Dated 14th December. 
L872. 


This invention consists of a new kind of cigar tube or cigar holder, and 
comsists of a os tube of any diameter, made of silver or other metal, 
an 


and fitted wit ordinary mouthpiece at one end, and at the other, 
which is cursed, the tube is flattened into the shape of a wedge; 
e tube to admit 


imuansiiately below such wedge an o is made in 
at Snoumestes bein drawn through. ices or collar of the 
same metal is saldered on to the tube to prevent the w penetrating 
the cigar teo far, and this portion of the cigar tube or holder, which is 
‘the imvention, namely, the wedge and of the tube having the 
aperture in it, are into the underside of a 
and the cigaris then smoked through the tube, and 
distamce Xrom the face of the smoker. 
avs. J. Newtox, New Wortley, Yorkshire, ‘Consuming smoke and econo- 
miging fuel.”—Dated 14th December, 1872. 
(constructed — of fire-brick and partly of iron) is 
placed at the front end of the boiler and partly projects into the fiue, 
ick is constructed ef brickwork and of a serpentine form, so that the 
heat may be extracted from the gases as they travel forward. 


2800. J. Oreruts, London, “ Desiccating and reducing wood, d&c.”—Dated 14th 
Beocueber, 137: 


, 1872. 
First, the novelty in the invention consists in reducing the balk or 
‘umps ef «ood into Glaments or small pieces by _ them on a 
circular ¢ramway er carriers over circular cutters and transverse knives; 
Necuné, fa-desiceating such small pieces or filaments of woud by subject- 
ing tiem when moistened to the action of a serrated, indented, or 
roughened roll or cylinder, sw in adjustable bearings, which 
ett. separates the fibres and leaves them in full len ; Third, in 
order to extract the my and resinous matter from the fibres. they 
are Gefied in water with potatoes or with an alkaline solution consisting 
of am extract obtained from wood ash mixed with quick lime ; Fourthly, 
the fitmes,after having beeu boiled in this solution for some time, are 

i ¢o the action ef a pulping engine, ef an oblon, 

im which there is a frictional platform and cylinder provid 
with kmives and tearers, ihe action of which upon the fibres, as they are 
Tforoed between the same by a dash wheel, reduces them to pulp or *‘ half 


308. W. Hi. Baivey, Lancashire, “ Apparatus for raising, forcing, and 
meaenring liquids.”—Dated 16th December, 1872. 

novelty in this invention consist in constructing an 

attomatic epparetus in manner described, which is useful as a boiler 

feeder, and for raising and forcing liquids generally by the alternate 

actiaa ef steam and vacuum controlled b: d valve and 


ar as far as the collar, 
held at a convenient 








Seat, or ite equivalent, the a) dun baing cine expen of measuring th 
le o e 
quantity @ liquid through it by the application o: ti 
to an lever jointed to the spindle of the compound 


TS3@. 5. B. Gexacoe, London, “ Machinery for printing from engraved 
‘aves. 6th , 1872. 

print sheets, in contradistinction to 

ual or somewhat 





38l4 &. M. Green, London, “ ation « instruments for produci 
onpiee of mucic.”—Dated 17th December, ise. . ad 
_ this invention has for its object improved means and a new combina- 
a fer improving the character pro- 
duction of manuscript of music, The combination of instruments 
enpl for this in accordance with these improvements con- 
siete of 2 small box, a compartment containing a tablet 
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dropping thence into a dish or psn, which is set on a horizontal axis and 
is divided by a middle partition into two compartments. When the 
water fills either of the compartments up to a certain level it causes the 
dish to overbalance and empty that compartment, and this action turns 
up the other compartment into the position for being filled. The move- 
ment of the tilting dish is communicated to counting mechanism, and 
the water falling from the dish passes out through a small aperture in the 
bottom of the chamber. 

3824. A. Prince, London, “ Hydro-oxrygen gas burners.”—A communication. 

—Dated 17th December, 1872. 

The novelty of the invention consists in providing two sep2rate 
thoroughfures in the burner, one for the coal or hydro-gas and the other 
for oxygen or the gas of combustion, the latter being regulated by a 
movabie cap, so as to impinge as desired upon the coal gas as it escapes 
from the burner. 

3828. L. Vatiet, Liverpool, “‘ Stoppers for bottles.”"—Dated 17th DeceinLer, 
1872. 


This invention relates more particularly to that class of bottles which 
are intended to receive gaseous liquids, such as soda water, lemonade, 
ginger-beer, and other similar liquids, and has for its object to close the 
same hermetically in a mure effective manner than heretorore. 

3830. H. Pace, London, ‘‘ Manufacture of paper pulp or half-stuf’."—Dated 
17th December, 1872. 

The feature of novelty of this invention consist in manufacturing paper 
pulp or half stuff, by boiling spent hops in a solution of caustic soda, or 
other suitable alkali, at a strength of two to ten degrees Baum, the 
boiling being effected by steam at a pressure below ninety pounds tu the 
square inch. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


REDUCTION IN THE IRON MARKET: Four firms announcing reduc- 
tions—EFFECT OF THIS UPON THE MARKETS IN WOLVERHAMPTON 
AND BIRMINGHAM— NOTABLE EXCEPTIONS TO THE DROP: Will 
the exceptions continue /—THE INFLUENCE OF THE COAL QUESTION: 
Prices of best fuel strong—GooD TRADE WITH THE RAILWAY AND 
GAS COMPANIES—-GERMAN AND AMERICAN MERCHANTS AND THE 
HIGH PRICES OF FINISHED IRON: Striking illustration of the 
effects of hiah prices—THE GENERAL INDUSTRIES: Quiet; Change 
in prices—THE GOVERNMENT COLLIERIES IN CENTRAL INDIA 
APPOINTMENT OF Mr. WALTER NESS AS THE GOVERNMENT 
COLLIERY ENGINEER IN INDIA. 

THE Michaelmas quarter has opened with decided manifestations 

of weakness throughout the iron market of this district. Messrs. 

J. Bradley and Co, (Mr. W. O. Foster), Messrs. G. B. Thorney- 

croft and Co., Messrs. Bagnall and Son (Limited), and Messrs. 

Philip Williams and Son, have all sent out circulars announcing a 

drop in finished iron. The circulars of the first-named came to 

hand on Sunday, and those from the other firms on Tuesday. 

Messrs. Bradley now quote their lowest-priced bars £14, a reduc- 

tion of 20s.; on their sheets they quote a drop of 50s.; Messrs. 

Thorneycroft quote their best “‘T. P. K.” bars £14 10s. at the 

works, less 10s. per ton commission, a reduction upon quarter-day 

of 40s.; Messrs. Bagnall’s bars have also been brought down to 

£14, a reduction upon previous quotations of £1; and Messrs. P. 

Williams and Son now quote bars £14, a reduction of 40s. upon 

quarter-day last. Messrs. Thorneycroft’s boiler plates (best S.) are 

£16 10s.; best best ditto, £17 10s.; and treble refined ditto, 
£20 10s. per ton, These Prices show a reduction of £3 per ton on 
the list of October, 1872. Ordinary sheets (singles) of the same 
firm are £16 10s., being a reduction of £4 per ton on the list named. 

Owing to the action taken by the firms who on the day before 
reduced prices, the iron market was quite disorganised on 

Wednesday in Wolverhampton. No change has been i 


Trade can only be brought back by greater reductions all round 
than have yet been declared. 

In the general manufacturing trades of this district there is just 
now very little new business being done. Most of the factors and 
the manufacturers are stock-taking, and dv not care to hunt up 
orders. Bythe time they are anxious to get them, prices will 
have become a little more settled. Meanwhile the consumers of 
iron who want business are quoting a drop of 2s. per cwt. With 
some of them this is the fourteenth alteration in prices in two 
years. : 

Some of the iron merchants are quoting all best finished iron 
down £2, and common £1 a ton, assuming that the house 
mentioned above as not having yet announced any alteration will 
follow the lead of the firms who have declared down. The reduc 
tion of £1 only on common iron arises out of the circumstance 
that that description was quoted down by the merchants 20s. a 
ton at the close of May last. 

The other subject to which reference was made at the meeting 
in Wolverhampton just mentioned relates to the Government 
sinking for coal in the Central Provinces of India. After laying 
down twenty boreholes, and sinking two shafts, the Government 
succeeded in finding the coal, also of an excellent quality for 
locomotive purposes, at about 300 miles to the east of Bombay, 
and 200 miles to the south of Nerbudda, and the place is now 
called the Wardah Valley Coal-field. One shaft has proved 
52ft. of coal at a depth of 149ft; and the other 32ft. 
of coal at a depth of 180ft., whilst all the boreholes 
have also revealed coal. The mineral extends over an area, 
measured upon the surface, of as much as sixty miles in length by 
fifteen to twenty in breadth. To develop and superintend the 
working of this wide district the Secretary of State for India has 
appointed Mr. Walter Ness to be the Government mining engineer. 
under the chief engineer of the Central Provinces of Nagpore. 
Mr. Ness is the gentleman whose name is so well known in con- 
nection with the heroic efforts to reach the entombed miners in 
the flooded Pelsall Hall Colliery. He is an engineer of great 
skill in the practice of coal mining, and is an able metallurgist 
He has had experience in his profession as well in Scotland as in 
Engiatid, and in both places has been successful in training 
Students in all these branches of science. He Jeaves a lucrative 
employment as mining engineer and colliery manager at 
— and takes with him as an assistant Mr. Gardiner, of 
Glasgow. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE DOWNWARD MOVEMENT IN THE IRON TRADE: Position of 
makers and future prospects—NO PROBABILITY OF A REDUCTION 
IN COAL: Nert winter's prospects as to supplies and prices. 

THE iron market continues exceedingly dull, and at Tuesday's 
Manchester meeting very little was done beyond a few trifling 
sales. Prices were weaker, and consumers continue to hold back 
in the hope of a still further fall. This, however, may be doubt- 
ful, as manufacturers can scarcely give way any further without 
making it a loss, and, as the stocks on band are light, a very small 
impetus to trade would at once bring about a firmer tone. The 
lowest price which I have this week heard for manufactured iron 
is £12 15s., and the general quotations range from this to £15 
and £132s. 6d. In some apodal cases hoop iron has bgen quoted as 
low as £15 10s., pit rails are quoted at £13, and heavy rails at 
£12 10s. and £13s. In pig iron No. 3 foundry delive in this 
district has been offering at from 117s. 6d. to 120s. per ton, with 
the usual deductions for forge qualities. 

Very little new work is coming inte the rolling mills, but in the 
Bolton and Wigan district they are still moderately well employed 
on old orders. Some of the smelting furnaces, however, are get- 
ting slack, and founders, except in the colliery districts where they 
have still sufficient work to keep them busy, are beginning to fee! 
the slackness in trade. For railway materials there is a continued 





by the British Iron Company, but the Earl of Dudley and 
Messrs. Barrows have made a reduction of £2. Whilst some 
contend that the reduction which has now set in will go on till, 
before the end of the year, prices have come to a level that will 
permit of transactions, oihers again affirm that so many orders 
will have been brought out by the reduction of Tuesday that the 
firms who made them will in a few weeks be reverting to the prices 
which before prevailed. 

Meanwhile, other firms are reducing. Amongst them are 
Messrs, Baldwin, of the Wilden Works, and the Hope Iron Com- 
pany, both of whom are the makers of first-class sheets. These 
— their I. B. singles at £21 per ton, a reduction of £3 upor 

e previous list. Firms who make an excellent bar, and were 
last week accepting orders at £13 a ton, are making no alteration 
upon those rates. Where ironmaking firms have their own coal, 
they are, outside Dudley, now "or to give their customers 
the benefit of their position in that res Of this their com- 

titors who have to buy coal complain, for neither the Earl 

udley, nor the other leading colliery proprietors, will make an 
alteration in their recent high quotations. It was stated in Wol- 
verhampton by colliery proprietors that no change must be 
looked for. 

The trade, therefore, such as it is, must fall into the hands of 
those who are ready to meet the market, or it must altogether 
cease, for there are numerous orders still held over at buyers’ re- 
quest, notwithstanding that they were given out at £3 under the 
prices that ruled before Tuesday’s drop. 

Pig iron was easier on Wednesday. Second class, the product 
of this district, is £1 under the rates of quarter-day. The drop 
has been gradual all through the interval. 

The market was no less excited to-day, Thursday, in Birmingham 
than it was yesterday in Wolverhampton. No one seemed to 
know what prices to quote. There was an effort by finished 
iron makers of all grades to prevent further weakness, but the 
effort seemed ineffectual to any considerable extent. Pig iron was 


especially weak, but buyers were not forward to purchase. They | 


are holding back for lower quotations, though those now current 
are, in all but the kinds, such as should tempt pur- 
chasers. The quotations for first-class iron are upheld by the con- 
tinued high price of fueland stone. The last mentioned is a little 
easier, but best coal showed to-day no indication of ease. Rather 
than reduce prices the colliery proprietors are keeping on their 
its very short time. The rates of this district were very much 
low those of some other districts when the advances began, but 
now there is more room for a reduction here than elsewhere, inas- 
much as though some Lancashire samples have been brought 
down to 16s. for household and gas-making purposes, the Cannock 
Chase coal is kept at 22s., and there are some qualities of thick 
coal in the East Worcestershire neighbourhood that are 25s. 
a ton. 

From the last named locality one thousand tons a week are 
going under a contract with the Midland Railway ; and the rail- 
way and gas companies are again entering the market. Hence 
on cannot be got by consumers h who have been accustomed to 
buy from Lancashire and North Wales, on so favourable terms by 
6d. a ton as the mineral could have been bought at a week ago. 

These facts made the position increasingly complicated to-day. 
It was made known that Liverpool buyers who must have iron 
for export speedily are now py my Mend orders, and that a 
tale Snegeiiy Ser nell chests 06 ES 2 ton again sprungup. On 


the other hand it transpired it is impossible to do business 
either with continental or with America at anything like 


our prices for finished iron. It is within our own knowledge that 
German merchants who have bought bars at £12, and plates at 
£14 a ton, decline to have them ~— even at those fi 
which are too high for competition native products. one 
a fo 
sent from the so auction in 
eter eatnape peat Bow hag 








brisk d i, and the works generally are fully engaged. Iron 
shipbuilding continues active, and notwithstanding the high prices 
there is a good demand for ship plates and other materials for ship 
building. 

There is now very little prospect for some time to come of any 
reduction in the present high price of coal, whilst there is every 
probability that consumers next winter will find themselves very 
much in the same position as they were at the beginning of the 
present year. 

In the Wigan district the slackness in the chemical trade bas 
been causing a considerable falling off in the demand for the com 
moner class of coal, the prices for which have had a downward 
tendency. Burgy, which a short time ago was fetching 16s. 6d. 
per ton, is now quoted at 13s., and slack, which was quoted at 
15s., is now selling at the pit mouth for 12s. per ton. The demand, 
however, is on the turn for pene, and there are indications 
of firmer prices. House is steady, and the pit quotations 
range from 15s. to 19s. per ton. 

In the Ashton district the demand is not quite so brisk, but as 
stocks are not large prices show no sign of reduction. Pit prices 
range about 18s. to 19s. for best qualities of house ; common 
ditto, 16s. to 17s.; and engine and furnace coal, 15s. to 16s. pet 
ton. Several small abandoned collieries in the district are being 
reopened, and considerable extensions are also taking place in 
existing workings. 

Prices in the Manchester district continue very firm, and there 
are now numerous inquiries for future supplies at the present high 
prices. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScOTCH IRON TRADE: Warrants steady and prices fu’/y 
maintained: Makers’ quotations: Shipments and imports: Grea* 
decrease of exports as compared with last year: Reduction in th: 
price of manufactured iron—THE COAL TRADE: Good business a’ 
old prices: The special rules question—GREAT PROSPERITY IN THE 
BUILDING TRADES—CLYDE SHIPBUILDING AND CUSTOMS’ REVENUE. 

Tue Glasgow warrant market has been comparatively steady 

during the whole of the week, and the former prices are fully 

maintained. Business opened somewhat flatly on Friday at 
107s, 9d. cash, after which a smart rise took place to 109s., closing 
with sellers at that figure. On Monday the market was quiet, but 

steady; sellers did not manifest any great disposition to do busi , 

and the prices were rather better than those of the previous day, 

the closing quotations being 110s. and 109s, 104d. The market 
was firm and steady on Tuesday, and 110s. 6d. cash was obtained, 
with buyers offering 110s. 3d. at the close, 

There is little or no change in the prices of makers’ iron, the 
following being the official quotations :—Gartsherrie, No. 1, 
122s. 6; No. 3, 112s. 6d.°; Coltness, No. 1, 123s,; No. 3, 
112s, 6d.; Summerlee, No. 1, 121s.; No. 3, 111s.; Carnbroe, No. 1, 
1l6s.; No. 3, 111s.; Mon d, No. 1, 115s.; No. 3, 111s.; 

loan, No. 1, 120s.; No. 3, 112s. 6d.; Calder, No. 1, 121s.; 

No. 3, 112s. 6d.; Glengarnock, No. 1, 117s.; No. 3, 112s.; linton, 

No. 1, 112s. 6d.; No. 3, 110s. 6d.; Dalme' io. 1, 

112s.; No. 3, 110s.; Carron, No. 1, 122s. 6d.; Shotts, No. 1, 

121s.; No. 3, 112s. 6d.; Kinneil, No. 1, 115s.; No. 3, 110s. 

The shipments from Scotch ports during the week ending June 
28th amounted to 12,107 tons, being 820 less than in the previous 
week, and showi a decrease of 4492 on those of the 

e ay ing Middlesbrough pig iron at Grange- 





341, 
When to this very diminished export 
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that the home consumption has also been greatly limited, we have 


the most convincing proof of the injury that from various causes 
has been done to this staple industry. It should be added, how- 
ever, that those engaged in the trade are now more hopeful as to 
the future, and if labour disputes can be averted, the iron trade 
may in the course of a short time occupy a more profitable if a 
quieter position than it bas occupied of late. ; 

There is a very slight improvement within a day or two in the 
manufacturing iron trade. This has been brought about in part 
by the more natural and my | condition of the other branches 
of the trade, and also partially by a reduction of 20s. per ton in 
the prices of the most used sorts of iron, I am also informed that 
in some districts orders have quite recently begun to come in more 
quickly, and altogether the state of the malleable trade promises 
better than for several weeks. 

The coal trade is prosperous and there is no abatement in prices, 
indeed, more money has in some instances been paid per ton 
although the retailers of domestic sorts have not been able to add 
to their prices, 

The special’ rules question still remains undecided, but at a 
meeting which the miners’ president has called for to-day (Thurs- 
day) it is expected that the preposals of the employers will be 
considered. At least the date of a future conference between both 
parties will be fixed, and the matter will shortly be brought to a 
point in one form or another. 

Never at any former time within living memory have the 
building trades been more busily employed in Glasgow and the 
surrounding districts than at present. The amount of property 
either in course of renewal or being originally built in Glasgow is 
quite unparalleled, and all the branches of the trade are as busy 
as they possibly can be. Things are not, however, quite so en- 
couraging in connection with the shipbuilding trade. There are, 
to be sure, a great many newly-launched vessels being fitted up for 
sea, but many of the yards are but sparsely supplied with ships 
under construction. In one of the largest establishments on the 
Clyde there are at present only three vessels on the stocks, whilst I 
have seen at no very distant period at least three times that number. 
The latest launches are those of the Lima (2200 tons), built by 
Messrs. Thomas Wingate and Co., of Whiteinch, for the Pacific 
Steam Navigation Company; and the Elysia (2750 tons), built by 
Messrs. John Elder and Co., of Fairfield, Govan, for the Glasgow 
and New York service of the Anchor Line Steamship Company. 

The exports of machinery and general iron manufactures from 
the Clyde during the past week were heavier than formerly, and 
included a great deal of castings and sugar machinery. 

The Customs’ revenue at the port of Glasgow for the month of 
June exceeded that of the corresponding month of 1872 by £398, 
and the quarter shows an increase of £9188 as compared with the 
same period of last year. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE GREAT STRIKE OF ENGINEERS: Resumé of the movements, de. 
of both masters and men, with remarks -AN ADVANCE IN THE 
PRICE OF COAL: Present qaotations—THE GENERAL STATE OF 





TRADE: The steel trade—REPORTED TRANSFER OF THE OAKS 
Couireries: Zhe strike of Earl Fitzwilliam’s colliers at Low 
Stubbin, 


I veRY much regret to have to record this week the most serious 
misunderstanding that has taken place between employers and 
men at Sheffield for some years, a strike in the engineering 
branches. In the beginning of June the executive of the Shef- 


| 
| 


the larger establishments more particularly— remain fully as busy 
hitherto. 


as * 
In the steel trade a steady business is being done, but it is daily 
ing more evident that prices must be put down to secure a 
continuance of favours from many Continental, American, &c., cus- 


tomers. 
The Oaks Collieries have, it is stated, changed hands for 
Earl Fitzwilliam’s colliers at the Low Stubbin pit have refused 


te resume work, owing to the pro money payment of 
8s. per month in lieu of the ton of coal formerly given. 





THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: The quarterly meeting at Middlecs- 
brough ; Prices easier; Business quieter—THE COAL AND COKE 
TRADES— PROPOSED DOCKS FOR STOCKTON—ENGINEERING AND 
SHIPBUILDING DULL. 

THE quarterly meeting of the North of England iron and allied 

trades was held in the Royal Exchange, Middlesbrough, on Tues- 

day, and was well attended. There were visitors from Newcastle, 

Barrow, Leeds, Manchester, Sheffield, and Birmingham. The usual 

facilities were afforded for persons wishing to exhibit models of 

machinery and other things interesting to the trade, and several 
gentlemen availed themselves of this mode of advertising their 
patents and goods. Mr. I. G. Bass, of Sheffield, exhibited a model 
of Gillott and Copley’s patent rotary coal cutting machine. This 
machine is driven by compressed air, and works at the low 
pressure of from 20 1b. to 30 1b. per square inch. It can be made 
to cut at any height above the floor, and is applicable for any seam 
of coal where a height of not less than 20in. can be afforded for it 
to travel along the coal face. Messrs. Vaughan and Son, of 
Darlingten, showed specimens of the Diamond Fuel Company’s 
fuel. Mr. David Joy, of Middlesbrough, exhibited machinery 
and material, illustrating the working of the Howard patent 
safety boiler. Mr. Charles Wood, of Middlesbrough, exhibited 
his patent slag machine, by which he pulverises slag as it leaves 
the blast furnace, and makes bricks and cement of it. This 
machine and the specimens attracted a great deal of attention. 

For all kinds of iron there was a good deal of inquiry, but, as in 

previous weeks lately, there was really cmmeniindy little business 

done. The lists are scarcely altered, and in¢grested parties still 
endeavour to keep up the prices. As a matter of fact, however, 

No. 3 was quoted 110s. per ton, and I know that one of the chief 

firms in the North of England will sell this quality at 105s. per 

ton. No, 4 is rather a glut in the market, and is changing hands 
at less than 95s, per ton. Business is quieter. In the manu- 
factured iron trade there is no change. Within the past few days 
there have been some inquiries for rails from Turkey, Denmark, 
and India, but buyers as a rule hold off. It has been rumoured 
that the North Yorkshire Ironworks, South Stockton, and the 

Britannia Ironworks, Middlesbrough, which are at present 

standing idle for want of orders, would resume operations on 

Monday. Such is not the fact. It is quite uncertain when they 

will resume work. They are still waiting for orders, and as soon 

as they can obtain them at a remunerative figure they will at once 
start to execute them. 

The coal and coke trades are good, but prices are weaker. Coke 
is being bought at 37s. 6d. per ton ; some of the makers, however, 
will not sell at this figure. 

Mr. Rupert Kettle has not yet given his award in the Cleveland 
miners wages question. In the mean time the men are working 


field branch of the Amalgamated Society of Engineers sent in a | Well, and there is an abundant supply of ironstone. 


circular asking for an advance of 2s. per week, from 32s, to 34s., | 


in the mininum rate of wages, and also a revision of the overtime 
scale of payment. The employers provisionally declined to agree 
to this, but offered to confer with representatives of the men. 
This conference took place at the Cutlers’ Hall, on Thursday, 
under the presidency of the Master Cutler (Mr. Thos. E. Vickers, 
of Vickers, Sons, and Co.), there being also present Mr. J. D. Ellis 


(John Brown and Co,), Mr. A, Alexander (Chas. Cammell and Co.), | 


Mr. David Davy (Davy Brothers and Co.), Mr. Emerson 
Bambridge (Duke of Norfolk’s Collieries), and Mr. John 
Crowley, with several others, the men being represented by 
Messrs, Johnston, Williams, Mortimer, Green, Freer, Clayton, 
and West. A lengthy discussion took place, in the course 
of which the men’s demands were urged to be moderate and 
positive, whilst on the other hand trade was stated to be 
declining, and continental competition so severe that orders could 
not be secured to leave a fair profit. It was ultimately agreed to 
refer the wages question proper to the arbitration of Mr Rupert 
Kettle, the overtime scale having been conceded by the employers 
with one or two minor alterations. It was, I may say, elicited 
that a similar demand is about to be made at Birmingham, Leeds, 
Manchester, Newcastle, and elsewhere, where engineers are em- 
ployed in considerable numbers, Sheffield being made the trial 
point. On the next evening (Friday) a mass meeting, attended by 
over 1000 men, was held, at which, after a noisy discussion, it was 
decided to refuse arbitration and to strike at once. In pursuance 
of this resolve the men came out from all but the Atlas, Cyclops, 
and River Don Works on Saturday—the fitters, &c., at these three 
establishments remaining at work until the 5th, when they will also 
strike. On Monday the employers again met, expresssed regret 
that arbitration had been declined, but stated that the declinin 

activity of trade debarred them fronrgranting the advance, ool 
the strike-- much as they regretted it—must consequently con- 
tinue. Up to last week about 700 men had struck, but that 
number will be largely augmented on Saturday by the further 
turn out. I hear that the largest firm concerned have given their 
labourers and planers (who have a separate trade organisation) a 
week's notice, in order to be prepared in case no arrangement is 
made with the engineers, Both sides appear resolute, the men 
particularly so, as they have a very powerful and wealthy Union to 
fall back upon. Should the dispute continue I am afraid there will 


be large numbers of men thrown out of employment by the non- |’ 


repair of broken-down machinery, &c., break-downs being of con- 
stant occurrence in the heavy trades carried on at Sheffield. One 
such case has occurred this week; a powerfulsteam-hammersmashed, 
—— broken, &c., owing to the alleged faulty “driving” of the 
1ammer-man, for which I presume the firm have no remedy what- 
ever. If the employers are lucky they may go on for atime, but if the 
break downs are as numerous at some establishments as they have 
been of late, I do not readily see how they can do other than give 
in. In the present troubled state of trade the dispute is most 
regretable, and I have good reason for believing that the men 
have struck in the face of some sound advice, from reputable 
sources, to the contrary. 

_Iam quite unable to account for the announcement, made by 
circular on Monday by a leading lecal colliery firm, that on and 
after July 1st their prices would be advanced—some kinds 1s. and 
others 6d, per ton, The new quotationsare : bestpicked branch coal 
22s.; best Silkstone, 19s.; screened second coal, 14s, 6d.; screened 
Silkstone nuts, 15s. ; breeze coke, 15s,, and washed coke, 40s., 
for steel works purposes—all per ton of 21 cwt. at the pit. In- 
quiries made in other directions fail to discover any reduction in 
prices, but on the other hand I am only able to record one or two 
solitary instances in which there is an advance. The time for 
putting up prices again is surely not yet arrived. 

Business is in a good many instances being interrupted to a 
greater or less extent by the Midsummer intermediate stock- 
takings by such firms as balance at Christmas and Midsummer, 
Others, a small number, clear up on the other quarter-days, Lady- 
day and Michaelmas. 

I have little change to note in the general condition of trade. 
In some branches it conti to decli 
secured by a marked diminution of prices and consequent mini- 
mised profits. Other departments—and this remark applies to 





, and new orders are only 


The Stockton Town Council, I understand, have decided to em- 
ploy a practical engineer to consider and report upon the various 
schemes and probable cost of each for making a dock of Portrock 
slate, at Stockton. The Tees Conservancy Commissioners are im- 

roving the river under their care very rapidly, and if they are 
atte in their endeavours to meet the growing requirements of 
the district by the local authorities in the different towns on its 
banks, they will make the Tees a grand commercial stream. 

In engineering and shipbuilding there is very little doing. There 
is a general desire to see a few more orders. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


NoTICE OF CESSATION OF CONTRACT TO ALL WORKMEN.—THE 
WEIGHT CLAUSE.— LOOMING DIFFICULTIES. — SHORT COAL 
YIELD.—FALLING OFF IN THE RAIL TRADE WITH AMERICA.— 
GENERAL CHARACTER OF THE IRON TRADE.—SHIPMENTS OF 
RAILS FROM PRINCIPAL WORKS.—BREACH OF MINES ReGuia- 
TION Act —TIN PLATE WORKERS,—GREAT DEMONSTRATION 
AMONGST THE COLLIERS OF BLackwoop, — Mr. Halliday 
threatens War.—WoORKING MENS’ CANDIDATURE.—THE NEW 
DOCK SCHEME AT CARDIFF.—THE BANKSMEN OF RHONDDA 
VALLEY. 

THERE was an important rumour in circulation this week to the 

effect that notices were preparing to be issued announcing to the 

workmen of the whole district that all contracts would cease at 
the end of July. My impression on hearing this was that a reduc- 
tion was intended, but it has now transpired that the object is 

simply to readjust arrangements about weights. There is now a 

difference of two cwt. in the ton between master and man, and 

when the weight clause of the mining regulations is brought into 
force it will necessitate a re-arrangement. The agent of the work- 
men’s Union in one district assures me that he shall recommend 
the men to assent to the masters’ wishes, and if this be wisel 
imitated, a peaceable solution of the matter may be anticipate 

I must confess, however, to the fear that there may be a little 

hitch here and there, partly from misapprehension of the matter. 

At present the coal yield is scarcely up to the mark. At Dowlais, 

for instance, more might be done if the men worked well. I have 

come in contact with several cases of this kind; but in many dis- 
tricts the yield is satistactory, and in all, prices remain firm. 

It is now tacitly acknowledged that our iron trade with America 
has sensibly slackened, for, though Dowlais and one or two other 
works keep up a fair export thither, the aggregate sent will not 
compare with the past. It is consoling to find that our business 
connections with Russia, Sweden, and nce | are extensive, and 
it is very possible that Japan and Persia will soon figure in the 
list of customers. One authority in iron matters gives forth 
the opinion that the falling off in the American trade is caused 
by a proportional activity in the States. This is only supposi- 
tion. My impression, and it is not a singular one, is that price is 
the hindrance. When prices are low the Americans are soon in 
the market, and if prices fell a revival of the trade might follow. 
The shipments from the district this week included 1200 tons of 
rails to Stettin and heavy cargoes of rails to Riga and Cronstadt. 
respectively, from Dowlais and Ebbw Vale. Dowlais despatched 
560 tons to New York in one cargo and 260 in another. Blaenavon 
shipped 680 tons to Ibrail; Crawshay, a quantity of bars to Naples ; 
con Aberdare, 220 tons of rails to Aarhus. 

The manager of the Graig Colliery, the property of the Welsh 
Ironworks Company, was summoned this week for a breach of the 
Mines Regulation Act. The charge was that he employed a boy 
under fourteen years of age, but the case was remanded. 

The tin-plate workers of Kidwelly have formed themselves into 
an association. 

On Tuesday there was a great demonstration amongst the col- 
liersand miners at Blackwood, where they were addressed by Messrs. 
Halliday, Brown, andothers, Tbechief subject was that of w 
now the bone of contention. Mr. Halliday, commenting on this, 
said, if anything unjust were attempted, he would be the first to 





lead them into war. 
and pointed to the prosperous 


He reviewed the annals of the late strike, 
condition of the find as an assu- 


| 
| 





rance that the men could resist any attempted injustice. The 
rallying cry was to be 112 lb. to the cwt. and 20 ewt. to the ton, 
and before the meeting separated they were favoured with an 
appeal in favour of short pays, infirmaries, and public baths. 

The colliers of Mountain Ash have been discussing this week 
the fitness of two working men’s candidates for representing them 
in Parliament, Mr. Henry Thomas and Mr. Halliday. It is very 
likely both will be brought forward. 

A grand scheme for the enlargement of the docks at Cardiff has 
been brought forward by Mr. Batchelor before the Chamber of 
Commerce. The insufficient dock accommodation now existing 
was shown, and an admirable plan drawn out for remedyingit. Mr. 
Batchelor peinted out that there would be no difficulty in floating 
the estuary formed by the Taff and the Ely, and thus forming docks 
which would be unrivalled for economy of construction and area. 
The works would consist of a groin projecting out from Penarth 
Head on to the Cefn-y-Wrach, and another groin, 150ft. to 200ft. 
apart, on the Cardiff Flat, retiring eastward on the line of the 
channel, but receding from it until it swept into the coast some- 
what beyond the boundaries of the borough. From these groins 
an embankment would be extended in horse-shoe shape across the 
Mudcut over the toe of the East Mud, near the Eastern Hollow, 
across the West Mud, across the Ely River, and ending at the north 
pier of the Penarth Dock. The basin thus formed would be 250 
acres in extent. The dock would consist of a Sarth Bute float, 
2700ft. long, 750ft. mean breadth, with 110 acres of water space, 
access to which would be by two locks from the tidal basin; a 
great import dock formed out of the Taff ; and the Ely Float. It 
will be seen that the undertaking is a gigantic one, but so also are 
the prospects opening out in the district. 

It was stated before the Chamber of Commerce that the in- 
creased output of coal anticipated by the time the docks would be 
completed would not fall short of three and a-half million tons. 

_ The banksmen in the Rhondda Valley are agitating for a reduc- 
tion of hours of labour from twelve to eight. The Blaenclydach 
strike is over. 
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Mexican Rartways.—The Rosencrans project for the Mexican 
Railway, has, we understand, fallen through. The Government 
have presented to Congress a contract entered into with M. Plumb, 
representing the International Texan Company, for the construc- 
tion of a double wide guage line from Mexico to the Pacific, and 
from Lagos to Rio ert ew = it == appear that the 
wide guage system carry the in Mexico, Congress has 
definitely voted the concession of the line, which will link Pachuca 
with the Vera Cruz and Mexico line at Ometusco. M. Justino 
Fernandez is the concessionaire ; he will receive 5000 dols. per 
kilometre subvention ne A society of capitalists has been 
formed at Puebla to start a line between that place and Matamoros 
Izucar. The concession has been voted. The line will be seven- 
a in length and the cost will be about a million of 
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RIVETING. 
No, L 
Tux problem of the best.form of riveted joint yet 
remains to be solved. To any one knowing the vast im- 
portance of riveting, and the part it plays in every 
wrought iron structure, this fact might seem strange but 
for the consideration that the solution is one which cannot 
be reached by the mere test of practical work, but requires 


experiniental evidence such as at present it is almost hope- . 


less to look for from any English source. Still, some good 
may be gained by drawing attention to the present aspect 
of the question ; by recording what has been done, and 
pointing out where further inquiry is needed. i 

The fundamental question, which in all wrought iron 
work is continually before us, is the following :—Given, 
two iron plates which are to be joined together along one 
edge, how is this joint to be made in the strongest and, at 
the same time, the most economical manner? Let us in- 
vestigate the matter from this point of view, and see where 
our investigation will lead us. 

It is obvious that the perfect method of junction, if it 
be only practicable, will be to weld the two edges together 
so thoroughly as to produce complete cohesion, and 
thus forming the two plates into one. Accordingly great 
efforts have been made to achieve the welding of boiler 

lates. But these efforts cannot be said to have resulted 
in permanent or general success, The practical difficulties 
are, indeed, sufficiently obvious. A plate forming part of 
a half completed boiler, or of the side of a vessel, must 
have one edge raised to a welding heat along its entire 
length. Another plate similarly heated must then be 
placed alongside it, and the two fixed together so as to pro- 
duce a solid weld. It is evident that this is not an easy 
thing to do. And although small boilers have been apd 
are manufactured by means of welding, there seems little 
prospect at present that the system will come into general 
or extensive use. 

We must then look further for a method of joining our 

lates. And the most obvious is that which in practice 
bes been everywhere adopted, namely, to make the two 
edges overlap each other, and then to connect the plates by 
means of pins or bolts passed through holes formed oppo- 
site each other in the two overlapping strips. This is 
riveting, a process too familiar to need further deserip- 
tion. The practical conditions which secure its efficiency 
are thoroughly understood. The most important of them 
are (1) that the two holes should be exactly fair with each 
other, so that the rivet may just pass through them, and 
if this is not the case originally, that one hole shall be 
carefully enlarged by the drill or the rimer, and not torn 
open by the violent action of the drift; (2) that the rivet 
iron shall be of first rate quality, tough and soft ; (3) that 
the rivet shall be at the proper heat when used ; (4) that 
the “setting up” or hammering of the rivet, when in place, 
shall be rapidly and skilfully done, so that the body of the 
rivet, when cold, may exactly fill its hole, while the two 
heads grasp the plates firmly between them. 

These conditions being fulfilled, it remains to determine 
what is the best result in the way of strength that we 
may hope to obtain. It is evident from the first that the 
strength of the joint can never equal that of the solid plate. 
The metal cut away in forming the rivet holes must always 
leave the plate weak along the line of those holes, What 
we must do in the case of any particular design is to ascer- 
tain the proportion which the strength of the joint bears to 
that of the solid plate, and the object of any well designed 
joint will be to render this proportion of strength as high 
as possible. 

Now, the simplest and most common form of joint is 
that in which the plates lap over each other, and are united 
by a single row of rivets. Such a joint may yield in several 
ways under a tensile strain, but the two most obvious are the 
tearing of the plate through the rivet-holes, and the shear- 
ing or cutting off of the rivets. The best joint of this 
description is evidently that which offers the same resist- 
ance to both these modes of fracture—that is, in which the 
rivets are so spaced that they will be sheared or the plate 
will be torn under precisely the same strain. For then, if 
we omy the rivets closer together, we increase their 
number indeed, but we weaken the plate; and if we 
oy them further apart we have a stron-er plate, 

ut fewer and therefore weaker rivets. In either case 
the joint is less strong than before. It might seem, indeed, 
that there was a third course, namely, to increase the size 
of the rivets as compared with the thickness of the plate. 
For with a given space between the rivets the amount of 
metal, and therefore of strength, subtracted from the 
plate depends only on the diameter of the rivets, while the 
area, and therefore the strength of the rivets, depends on 
the square of that diameter. It would seem, therefore, 
that the larger and more widely the rivets the 
greater would be the strength of the joint. But we are 
here brought face to face with another form of weakness 
belonging to riveted joints; that, namely, which arisesfrom 
the yielding or crushing of the metal before the pressure of 
the rivet, and eventually the tearing of the latter out of the 
plate. The behaviour of iron under these circumstances 
was first made the subject of experiment by the writer, 
and the results are recorded in a paper “On the Strength 
of Riveted Joints,” read before the Institute of Mechanical 
Engineers in 1872. It is there shown that the resistance of 
ordinary plate iron to the crushing force of the rivet may 
be taken at 40 tons per square inch; and from thence it 
follows by calculation that the diameter of the rivet should 
not exceed twice the thickness of the plate. Taking this 
for a basis there is then no difficulty in settling the proper 
eee Scene stntee to contre, of the rivets; and it is 

own in the same with i 

plate and rivet iron the best possible result acme 
tionate strength of ‘a single riveted lap joint where the 
— are punched is 55 per cent., or little more than one- 


+ This is, as has been said, the best possible result, but it 
gale pacbadass ry careful attention to the 

tion and spaci the rivets, is seldom or never i 
Jnvtiidchegisten, sesh on thomemawraneie marine boilers, 
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there- is, indeed, no possibility of realising it, for the | 
difficulty of working a rivet whose diameter would be twice 
the thickness of the plate is in such cases too great to 
admit of their use. The state of things practically is this, 
that in all probability there is not one single riveted joint | 
in the kingdom the strength of which is more than half 
that of the solid plate, whilst joints prepared by makers of 
high reputation have been found on testing to possess a 
proportionate strength of only 40, 35, or sometimes 30 per 
cent. 

It cannot be said that this result is satisfactory. It 
means that in a single riveted boiler, for example, at least | 
one-half the metal in the plates is absolutely wasted so far 
as direct strength is concerned. This loss is too serious to 
have been overlooked, and accordingly a variety of ex- | 
pedients have been tried for overcoming the difficulty, to 
which we must now direct our attention. 

The most obvious and by far the most generally used of 
these expedients is that which is termed double riveting. 
Since the strength of the joint depends in one sense on the 
number of the rivets, why not place these in two rows in- 
stead of in one, thus increasing their number, while at the 
same time, by making the pitch greater in each row, the 
loss of strength to the plate may be diminished? The ad- 
vantage thus gained is real, and may be considerable, 
though it entails, of course, the additional expense of a 
greater width of lap and a larger number of rivets. It is 
shown in the paper above referred to that the highest pro- 

rtionate strength to be obtained by double riveting in a 

ap joint is 69 per cent. 

Here, however, we meet a practical difficulty, which im- 
pedes all attempts of this kind towards increasing the 
strength of riveted joints. In order that the plate may be | 
able to resist a greater strain along the line of rivets it is | 
clearly necessary that these should be spaced further apart, | 
or, in other words, that the pitch should be large. If, | 
however, this pitch be increased beyond a certain amount | 
a difficulty is found in caulking the joint so as to render it | 
steam-tight. Inorder that an ordinary caulking tool may | 
do its work effectually the plates must be held firmly toge 
ther, and it is obvious that the wider the distance between 
the rivets the greater likelihood there is of the plates | 
springing. 1n this, as in all such cases, there is a tendency 
to believe that no more can be done than has been done | 
already. If the pitch regularly used for a Zin. plate is 2in., 
it is argued that if it be increased to 23in. it will be im- | 
possible to caulk the joint. This difficulty, however, is | 
Just one of those which may always be brought up to stop | 
improvements of any kind, and which will assuredly be | 
overcome if there be a disposition todo so. It would not 
be difficult, thorgh perhaps somewhat expensive, to intro- 
duce some kind of packing between the plates. Again, it 
has been proposed to give the plate in shearing a bevelled 
edge, which may afterwards be flattened out upon the iron 
below with a caulking tool. In these cases the old proverb 
holds true that “where there’s a wil! there’s a way.” 

There can be no doubt, however, that this difficulty has 
had a serious effect in preventing the spread of double 
riveting. And on the other hand, some people appear to 
have thought that it was only necessary to double the 
number of rivets, without increasing the pitch at all, or to 
a very slight amount, whereas they thereby increased the 
weight and cost of their boilers, without adding in any | 
appreciable degree to their strength. This grave error in | 
design appears in places where one would least expect it. | 
The writer has before him the design of a double riveted | 
joint as now in use with a firm of locomotive builders, | 
second, perhaps, in reputation to none in the world. In | 
this joint the proportionate strength of the plate to resist | 
tearing through the outer row of rivets is only 58 per cent. 
of the solid plate. Now, 55 per cent. could be attained, as 
explained above, with a single riveted joint if properly 
designed ; so that, with the expense and trouble of a double 
riveted joint, and an increase of more than 50 per cent. in 
the number of rivets, an addition of strength amounting to 
only 3 per cent. of the solid plate has been obtained. At 
the same time the resistance of the rivets to shearing, 
instead of being, as it ought to be, equal to that of the 
plate to tearing through the holes, is not far from twice as 
great, being almost exactly that of the solid plate. 

As it is only along the outer row of rivets that the plate 
can tear, one might be tempted to imagine that strength 
might be gained by placing the rivets in that row wider 
apart than in the inner one. But a moment’s reflection 
will show that what is the outer row for the upper plate is 
the inner row for the lower, and vice versé. Indeed, it 
may be laid down as a general principle in all riveted work, 
that each side of the joint must be symmetrical in itself, as 
well as the two sides symmetrical towards each other. 
This suggests the employment of three rows of rivets, the 
pitch in the middle row being less than in the two outside 
ones; or as it may be called, triple, instead of double 
riveting. 

The proportions for this form of joint have been recently 
investigated by the writer. It will be seen that there are 
three ways in which such a joint may be expected to give 
way, (1) . the shearing of all the rivets ; (2) by a plate | 
tearing along its outside row of rivets ; (3) by a plate tear- | 
ing along the middle row of rivets and shearing the rivets | 
in its outside row. 

By determining expressions for the strength to resist 
each of these three modes of fracture, and equating those 
expressions together, the best proportions for the joint are | 
accurately fixed. Taking two to one as the proportion of 
rivet diameter to thickness of piate, the practical rule comes 
out to i in middle row of rivets equal four dia- 
meters, pitch in outer row of rivets equal eight diameters. 
The proportionate strength of the plate is then about 
80 per cent. It gives an advantage of 45 per cent. over 
single riveting, with an addition of 50 per cent. to the 
number of rivets, and an advantage of 16 per cent. over 
the best form of double riveting, with an addition of one 
in nine to the number of rivets. 

sae LF at the Beidguates cpus Wiske Hoke 
were or idg- 
water, desi according to the annexed sketch. “ 
The half- at the edges of the middle row of rivets 














were made in order to give the correct net width of plate 
at that point, but of course could not be filled with rivets. 
A strip was planed off the plate on each side and tested 
separately, in order to ascertain the original strength of 
the material. The experiments were conducted at Mr. 
ne works in Southwark, with the following re- 
sults :— 4 

In the first case the strips broke under a strain of 
221 tons per square inch, and 20-2 tons per square inch, 
giving a mean of 212 tons per square inch. Taking this 
as the ultimate strength of the metal the solid plate, 
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ldin. by din., would have borne a strain of 115°07 tons 
The joint actually broke through the upper row of three 
rivets under a strain of 650 tons, thus giving a propor- 
tional strength of 76°6 per cent. 

In the second case the strips broke under a strain of 
19°2 and 17°3 tons per square inch. The latter, however, 
is noted by Mr. Kirkaldy as having been caused by a 
defective weld, and is therefore rejected. Taking 19-2 tons 
as the ultimate strength of the material the solid plate 
would have broken under a strain of 110°88 tons. Th 
joint actually broke through the upper row of rivets unde: 


a strain of 87°4 tons, thus giving a proportional strength of 


78°5 per cent. 
As the plate tore in each case it would appear that the 
rivets were too large. And in fact, while the actual thick- 


+ 


| ness of the plates was “36 and ‘355 in the two cases, the 


diameter of the rivets was ‘62 and ‘81 respectively. Thus 
in both cases the diameter was somewhat greater than the 


| proper size—as fixed in the paper above referred to—viz., 


double the thickness of the plates. If we suppose the 
diameter to have been exactly double the thickness, and 
the joint to have withstood a proportionally greater strain 
it will be found on calculation that the proportiona! 
strengths would have been increased to 754 per cent., anc 
79°2 per cent. respectively. 

In any case the agreement between calculation and ex- 
periment is tolerably close, and the strength shown is much 
greater than has ever, to the writers knowledge, been 
attained before. The system, thus confirmed by experi- 
ment, appears to deserve a practical trial. As reg 


caulking may be supposed to stand in the way. 
marine boilers, however, where the pressure is | 
where the rivets cannot be made sufficiently 
account of the thickness of the plates, it is Specialy appu 
cable. Thus, with ‘in. plates and lin. rivets, a proj 
tionate strength of 73 per cent. can be obtained by wij 
riveting, while 58 per cent. is the utmost that can be 
tained by double riveting and 46 per cent. by single rivet 
ing. Again, in ship work it is usual to employ butt strays 
or extra plates overlying the joints and riveted to tb 
plates on each side. For the riveting of these butt stray 


| high-pressure boilers it is true that the difficulty as we 





| double and treble rows of rivets have been used. Su 


William Fairbairn recommended four rows of rivets, al), 
however, of the same pitch; and in the Northumberland 
there are three rows, the two inside ones having don! 

pitch of that nearest the joint. The principle of this latt 
arrangement is evidently wrong altogether; and non 
the other designs, even though more elaborate and cos]; 
would realise the same proportionate strength as the trip 
riveting described above. ' 

We may here leave the discussion of multiple riveting 
as it may be called, to return to it perhaps hereafter in con 
sidering the riveting of girders. We shall go on to describ 
other devices for adding to the strength of a joint, whic! 
depend not on the number and arrangement of the rivets 
but on improvements connected with the rivet and rive: 
hole themselves. Wa ter R. Brows: 





RUSSIAN INDUSTRIES. 

For various reasons Russia just now receives a good deal of 
attention from England. The development of her power in gh« 
East is always looked on with some doubt and apprehension by 
a large section of the English community, and the march on 
Khiva and comparatively recent political events with regard to 
the Black Sea, have made it more desirable than ever that accurate 
information should be disseminated concerning the real capabi- 
lities and powers of the Russian empire. Its fleets, its trade, its 
commerce — the developments in its industrial progress which 
have taken place during the last few years—all claim our notic: 
and deserve attention. For these and other reasons the Russian 
department at the Vienna Exhibition is likely to interest Englis! 
visitors ; but an exhibition held not long since at Moscow really 
conveyed much more information than can be gathered at Vienna. 
Little or nothing has been said in this meg | a what 
was really a very important display of the resources of Hussia. 
We shall endeavour to supply — ee ae 
endeavouring to explain how, either from want of energy 0° wan 
of perception, the press in general has observed a strict silence 
on the subject. ae . 

The International Polytechnic — = pod differed 
from most preceding exhibitions inasmuch as It was more por- 
ticularly devoted to those ities which relate to daily life 
and its practical wants. exhibition was intended to repre- 
sent a consecutive series of economic appliances, the results of 
the influence of science on practice. Not only models worthy of 
imitation in the respective ee ear me economy, trade, 
and industrial art, but also of the ways and means 
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by which the best results may be obtained therein were included. 

eeping in view the great object which lies at the basis of such 
an undertaking—vis., that of the education of the Russian people 
— the exhibition endeavoured as far as possible to supplement 
all the objects exhibited in it by full explanatory information 
practical illustrations, Thus it formed a kind of temporary 
museum, which excluded all useless repetitions of the same 
objects, the aim of its promoters to represent as intelligibly 
and clearly as possible a picture of the present state of the 
various departments of practical art and science ; to make its 
contents easy of access and a only to those specially 
concerned, but also to the mass of the public, and to aid in the 
production of further serviceable results. All competition among 
the exhibitors was excluded, the committee in its programme 
expressing its desire that all exhibitors, or Russians especially, 
should take part in the exhibition, not with the object of com- 
paring their products with those of others, but for the purpose of 
acquainting the public with those ways and means which manu- 
facturers employ for the attainment of the best possible results. 
One of the most important sections of the Moscow Polytechnic 
exhibits was that of marine, which, for the completeness of its 
arrangements, was unsurpassed by any other section. It afforded 
the most conclusive evidence of the vast importance which Russia 
attaches to this branch of her War Department. 

The object of the Naval Department was to represent, as far 
as possible, the present state of development of the technical 
part in connection with the building both of men-of-war and 
merchant vessels, showing the materials used in their construc- 
tion, fitting out, and navigation, as also the method adopted in 
converting wood, metal, and other materials, from the raw into 
requirements used in shipbuilding, and the various specialities 
connected with the same, This section had in view to afford a 
complete illustration, by means of samples, speci , drawings, 
models, and paintings, of the historical development of the 
technical part in connection with the war navy of Russia from 
the time of Peter the Great to the present period, from the first 
appearance on the river Moscow of the “ grandfather of the 
Russian fleet” to the ironclads of the present day. The objects 
dispiayed were classified as follows :—Shipbuilding, steam engines, 
appliances, artillery and other arms used in fitting out vessels 
of war, hydrography, ships’ hospitals, manufacturing industry in 
its application to naval architecture, &c., life-boat stations, the 
history of the Russian war navy, and merchant navigation. 
The particulars which follow are translated from a Russian 
article entitled “The Present State of the Russian Navy,” and 
has reference chiefly to the models of ironclads which were 
exhibited at the Moscow Polytechnic Exhibition :—Russia 
began the construction of ironclads nearly at the same time 
as the rest of Europe. During the last ten years the Russian 
ironclad fleet has considerably increased, and consists at the 
present time of broadside ships and turret ships—to the former 
belong frigates, corvettes, and floating batteries ; to the latter low 
freeboard and high freeboard monitors. 

The frigate: Minin represents the type of Russian ironclad 
frigates, and has the following dimensions: Length, 298ft.; 
width, 49ft.; draught forward, 19ft. 7in.; aft, 23ft. 7in, The 
displacement when in full trim is equal to 5740 tons. The 
engines are of 800-horse power nominal, capable of being worked 
up to 8200-horse power. The vessel is propelled by a single 
two-bla led screw. The armament consists of four cast steel rifled 
guns of llin. calibre, contained in two turrets, constructed on 
Captain Coles’ principle, and formed of 6in. plates. ‘The iron 
belting of the vessel is Gin. thick at the top, 7in. at the water 
line, and 54in. below it, and extends 5ft. under water along the 
whole length of the ship. The Minin has a system of water- 
tight compartments and a double bottom, and was the first iron- 
clad constructed in Russia on the longitudinal principle. The 
sister ship to the Minin is the Kniaz Pozharsky. As these two 
vessels are types of the armoured frigate class of the Russian 
navy, so the General Admiral (Admiral-in-Chief) and the 
Alexander Nefsky, which are at present being constructed 
at St. Petersburg, representatives of the corvette class, The 
dimensions of these vessels are the following (they are also built 
on the longitudinal system): Length, 285ft. 5in.; width, 48ft.; 
draught forward, 19ft.; aft, 25ft.; the displacement when in full 
trim will be equal to 4510 tons; the engines are to be of 
900-horse power nominal, capable of being worked up to 
6300-horse power. These corvettes have double bottoms and a 
system of water-tight compartments. Pumps of enormous power 
will be introduced, capable, in case of accident, of pumping water 
out of the ship at the rate of 900 tons perhour. The armament 
of these corvettes consist of six rifled pieces of 8in. calibre, of 
which four are placed on platforms in the middle of the vessel, 
one at the head, and the other at the stern of the vessel. They 
are armoured at the water-line with plates 6in. thick in the 
middle and 5in. at the stem and stern. This belting extends 
2ft. above the level of the water and 5ft. under the water. The 





” speed is calculated at 15 knots. The fine lines given to these | Displacem 


vessels are calculated to give them a speed under favourable 
circumstances of 12 knots per hour. These two vessels are sup- 
posed to be more than a match for ships of this class of other 
navies owing to the protection afforded at the water-line, which 
is not the case with foreign corvettes. 

The ironclad floating batteries have the following dimen- 
sions: Length, 220ft.; width amidships, 53ft.; depth, 14ft. 6in. 
The engines are of 450-horse power, with a two-bladed screw. 
The armament consists of fourteen cast steel rifled guns of 8in. 
calibre. The armour is 4}in. thick, placed on to a 12in. teak 
backing. The displacement, when fully equipped, is equal to 
3227 tous. These floating batteries are partially flat-bottomed 
vessels, and are intended for cruising along the coasts and the 
defence of roadsteads under cover of coast batteries. They are 
constructed on the improved transversal principle adopted for 
ships of large dimensions. 

The low freeboard monitors in the Russian fleet are built on 
the American principle ; they are 201ft. in length. The depth 
from the upper deck to the keel is 12ft. 9in.; the height of the 
freeboard amidships is 20in., and fore and aft 28in.; the draught 
of water when in full trim is 11ft. 5in. The iron plates extend 
along the whole length of the vessel. The plating consists of five 
layers of plates, lin. thick, placed on to a backing formed of two 
rows of beams, of which the inside row is placed vertically and 
the outside, 18in. wide, horizontally, along the length of the 
vessel. The width of the iron armour belt is 6ft., of which 4ft. 
are under water. 

The Russian low freeboard monitors are armed with two guns 
of 15in. calibre, contained in a single turret, which is formed of 
eleven layers of lin. iron plates. he height of the guns above 
the level of the water is about 4ft. The deck of the monitors is 
covered with in. iron plates fastened to a wooden bed 7in. thick. 
The engines of the Russian monitors are of 160-horse power, and 
the average speed attained by these vessels is seven knots an 
hour; they have, besides, a separate steam engine of 20-horse 


para’ 
power for working the ventilators for supplying fresh air to the 
interior of the vessel ; another engine, of 15-horse power, is used 
for working the turret. In view of the fact, says the Russian 
article from which we take these particulars, that monitors can 


and | the ironclad turret ship» Graig, 





only be used successfully in fine weather, and that in very rough 
weather, owing to the low free-board, the enormous guns 
have to carry are liable to be swamped with water, these 
have been constructed latterly with a high free-board ; such are 
Spiridof, Tchitchagof. 
The first idea of constructing sea-going turret ships that should 
obviate the defects of common monitors, continues the above 
article, occurred to Admiral Popoff, who in 1867 submitted to 
the Government a plan of a breastwork monitor which would be 
able to perform distant sea voyages. In conformity with this 
project the Russian Admiralty commenced in 1869 the con- 
struction of the Krayser (cruiser), afterwards rechristened the 
Peter the Great. The hull of the Peter the Great is constructed 
on the longitudinal system, i.c., the sides of the vessel are formed 
of longitudinal stringers placed ‘samy ogee along the whole 
of the vessel. Every provision is for keeping the 
ship afloat in case of injury from shot or other accidents, by in- 
troducing a system of water-tight compartments, and construct- 


ing a double bottom. 

The top belt of iron plating is Min. thick in the middle of the 
ship, decreasing fore and aft to 8in.; the lower belt is 12in. 
thick in the middle of the ship, decreasing fore and aft to 5in. 
The breastwork on the main deck extends to about one-seveuth 
of the whole length of the vessel, and is 8ft. high. Within the 
breastwork are contained two turrets, each armed with two 1lin. 
guns, the funnel, and the engine-room hatchway. The freeboard 
in the middle without the breastwork is 3ft., and at the stem 
and stern 4ft. In this manner the guns in the turrets are 1 4ft. 
above the level of the water, that is to say much higher than 
the guns of ships built on the broadside principle. An arrange- 
ment of this kind affords the possibility of firing guns in the 
roughest weather, when broadside ships are precluded from 
opening their ports. 

The breastwork and turrets consist of 14in. plates; the teak 
backing 10iv. thick. It should be remarked that the thickest 
armour carried on other Russian ironclads is not more than 6in. 
One of the most important improvements in the construction of 
the Peter the Great is the covering of the hull with wood over 
the iron, so as to be able to employ copper sheathing for pre- 
venting the accumulation of barnacles on the bottom of the 
ves-el. The Peter the Great is one of the largest seagoing turret 
ships, not only of the Russian fleet but of all foreign navies. 
The following are her principal dimensions :—Length between 
perpendiculars, 333ft.; maximum width with armour and back- 
ing, 63ft.. Each of the four rifled guns contained in the turrets 
throws a projectile tke weight of 600 1b. Russ. (5401b. Eng.), 
so that a volley from all four guns would be equal to 2160 lb. 
The nominal power o/ the engines of the Peter the Great will be 
1400-horse power neminal, ar of being worked up to 
10,000-horse power. The vessel will be fitted with twin screws, 
which, it is expected, will propel her at the rate of from fourteen 
to fifteen knots an hour. Her displacement will be equal to 
9600tons. Taking these data, and the nominal consumption of fuel 
of 2 lb. to each indicaved horse-power per hour, it is calculated that 
the Peter the Great will be able to keep at sea for ten days with 
full steam at a speed of from fourteen to fifteen knots an hour, 
and to perform in that space of time 3360 nautical miles; and 
with half boiler power it is supposed the speed will reach eleven 
knots, and the vessel will be able to —? at sea for twenty days, 
performing @ distance of 5280 nautical miles. The Peter the 
Great is constructed to carry 2000 tons of coal. 

One of the most interesting models in the naval section was 
that of a circular ironclad. The following are the peculiarities 
and the advantages claimed for this type of vessel :—The hori- 
zontal sections have the form of circumferences of circles, so that 
the length is equal to the width, and consequently the facility 
with which the vessekcan be turned bodily at | is extraordi- 
pary—it turns, as it were, on a pivot without moving from its 
place, and, besides, the steering itself is effected with far greater 
ease than with ironclads of the present construction. This 
peculiarity is considered to be of the utmost importance for 
ironclads, as it does away entirely with the necessity for turrets, 
which, notwithstanding their utility, have many disadvantages 
which cannot be obviated in common ironclad ships. The Em- 
peror of Russia has christened this type of vessel “ Popoffka,” in 
honour of the inventor, Admi ral Popoff. The circular shape of 
the Popoffka admits of the possibility of decreasing to a greater 
extent the surface of the vessel, while retaining the given dis- 
placement, and in this manner economising to a considerable 
extent both material and labour necessary in the construction of 
a vessel of the same displacement. 

The following comparison is made between a Popoffka, having 
a diameter of 90ft., and drawing 11ft. of water, and a single 
turret monitor of the same displacement :— 


Popoffka. Monitor. 
Length along water-line...... 90ft. eee t. 
Width along water-line ...... 90ft. coos 40ft. 
ONE ose coveveces - 1535ft. soos 1565ft. 

Draught of water when in full 

tr se cecersecccccveseres - 9ft. eooe 1Ift. 
Thickness of armour (solid) .. 10in. «+e» Laminated, bin. 
Number of guns carried .... 2of llin. calibre. .... 2 of 9in. calibre. 
Cost of construction with ma- 

chinery.....+++ se seseeseee 410,000 *rubles. +++ 600,000 rubles. 


As regards the comparative speed of both vessels, it is to be 
remarked that the speed of common single turret monitors in 
smooth water does not average more than seven knots an hour ; 
this speed, it is supposed, can be exceeded even in the Popoffka, 
owing to the diminished surface under water, which is almost 
one and a-half times less than in other vessels of the same dis- 
placement. From this it would appear that the Popoffka men- 
tioned above, taken as an example, would have far greater advan- 
tages than a monitor, for it would draw 2ft. less water, it would 
carry armour plates double the thickness, and much bigger guns. 
(3) In the Popoffka the weight of the vacant space is far less than 
in common vessels having the same displacement, so that this 
difference can be utilised for increasing the thickness of the 
armour, the power of the engines, and the stock of fuel. So, 
for instance, in a Popoffka, having nearly the same displace- 
ment as the British ironclad frigate Hercules, the thickness of 
the armour could be increased to 2lin., while the thickness of 
that frigate’s armour is only 9in. And 80 also the nominal power 
of the engines of the same frigate is 1200-horse power, while the 

wer of the engines of the Popoffka could be increased to 3220- 

orse power. (4) Generally speaking the Popoffka draws much 
less water than common ironclads of the same displacement. 
Thus the Popoffka mentioned above would draw only 12ft., 
while the frigate Hercules, in full trim, draws 25ft. (5) The 
diminishing of the surface under water of the Popoftka, to- 
gether with their mean draught, has the effect of greatly diminish- 
ing the resistance of the water, which, to a considerable ‘, 
compensates for the increase of this resistance on account of the 
fulness of the circular at the water lines of these vessels. 
(6) Long vessels of the usual construction suffer considerably in 
rough weather from rolling, so that the of inclination o' 
40deg. The Popoffka will be subject to one move- 
ment in bad weather—a movement similar to that of the keel of 


* Lruble = 8s. 








a ship where the angle of the rise and fall of the v: 
ce ae m4 essel does not 
_ These are the chief merits which may be ascribed to circular 
ironclad ships called merits which are of the utmost 
importance for mastless ironclad vessels, as all pa invul- 
nerable ironclads should be. Two trial vessels of this type are 
at present peing constoneted at Nicolaef, intended for the coast 
defence of the Black Sea, to be named respectively the *Novgorod 
and the Kief. The f are the dimensions: The diameter 
or width is ual to the 101ft.; draught of water when 
fully eel, 13ft. 2in. armour round the vessels consists 
of two belts each 3ft. 3in. wide, the top one being in. thick, and 
the lower one 7in.; the height of the armour above the water 
2ft. 6in.; below the water, 4ft. The turret open above has an 
exterior diameter of 30ft.; its height is 6ft. 1lin.; the armour of 
the turret is 10in. thick, the latter carrying two 1lin. rifled guns. 
The propelling power consists of six engines, each of 80-horse 
wer no which can be worked up to 560. Each vessel 
twelve parallel keels with a system of half-a-dozen twin screws. 
The screws can be worked separately when required to turn the 
Popoffka within its own axis. 
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CHANNEL STEAMER. 

Tax Ohannel ferry steamer, designed by Mr. W. Montgomerie 
Neilson, of the Hyde-park Locomotive Works, Glasgow, which 
we illustrate at page 26, was in 1869 brought before the notice of 
the Institution of Engineers and Shipbuilders in Scotland, at 
Glasgow, and adescription was published in the ‘‘ Transactions, * 
Since that time several schemes have been brought before the 
public, embodying more or less of the suggestions made by Mr. 
Neilson. 

This steamer is designed to carry passengers across the Channe} 
at all times and in all weathers with perfect comfort. Its con- 
struction is simple, combining, with great strength, machinery of 
the most inexpensive and ordinary description, not liable to acci- 
dent, and easily upheld and re; The proposed dimensions 
of vessel are feet length in keel and 75 feet beam, which it is 
expected can be obtained in a draught of water of about eight feet. 
A smaller vessel would be easily managed in the present harbours, 
and be productive of much comfort, of which the vessels at present 
employed are totally destitute. The hull is formed of four parts, 
which may be said to be distinct, and joined together to form the 
vessel—namely, the two ends and the two halves of the body, 
the ends of the vessel being attached to the ends of the longitu- 
dinal halves of the body by strong bulkheads, the two body 
being very strongly connected together at the centre, a bulkhead 
running across the vessel from outside to outside. The sides and 
upper deck (planked) are also of iron, running the whole length: of 
the vessel from stem to stem. 

The propelling power consists of four paddle-wheels, two placed 
at each end of the vessel in the end parts of the hull, each paddle 
to be driven independently bya pair of non-condensing compound 
engines. The boilers are ordinary horizontal multitubular, with 
locomotive boiler fire-boxes, initial —— of steam 1501b. ; fresh 
water carried in tanks to be used in the boilers ; all the boilers will 
be duplicate, as well as all the parts of the four paddles and 
engines. Two sliding keels are p in the centre of the vessel, 
lowered and raised by screws and donkey-engines. The rudders 
at each end are actuated by a lever attached to steam cylinders, 
with piston and double piston-rod, the action of the rudder being 

lated by a small valve allowing steam to escape from either 

ide of the piston as may be d Two large port-doors on 

each side of the vessel i outwards give access to and egress 

from the main deck es leading to the various saloons and to 

the promenade deck. These port-doors are closed and secured 
when the vessel leaves the harbour, 

The vessel is commanded by the master and pilot from a wheel- 
house on the upper deck in the cemtre. The engines at each end 
of the vessel have their hand brought together in order that 
one man may work each Pair es by signal from the wheel- 
house placed before him. It t that no form or arrange- 
ment of vessel could be more conveniently handled in entering or 
lea’ a port, each paddle being at the command of the master to 
turn ahead or astern with the utmost possible promptitud 

On leaving the harbour the keels are immediately lowered, pre- 
venting the drift or leeway and steadying the vessel from an 
rolling motion. The effect of such keels in preventing rolling 
not generally known. In the ‘ Transactions of the Institution of 
Naval Architects for 1870,” page 154, we find it stated that ‘‘a few 
years before the war (American), Captain Morris commanded a 
schooner in the coastguard service on the coast of Florida fitted 
with a oa ; they anchored near the coast in a calm with 
a heavy swell set in shore, the keel was up and the vessel 
rolled so tremendously that all on board thought she would turn 
over, when Captain Morris ordered the keel to be let down, and the 
effect was marvellous, the vessel remained perfectly steady during 
the rest of the time.” ‘In heavy weather the seas will break upon 
and over the vessel, when evidently no passenger would be allowed 
upon the promenade deck, the ample space below affording every 
opportunity of providing the greatest possible comfort and free 
ventilation in all weathers. 

Passengers entering the vessel are immediately under cover in 
large airy passages, and walk into the saloons without the neces- 
sity 





of descending stairs. For ladies and passengers of delicate 
health swing cot sofas could be provided in special saloons, covered 
in on-all sides by curtains, so that the eye could not rest on any 
moving object, and thus tendency to sea sickness in the most 
fastidious or delicate traveller would be avoided at least as effec- 
tually as by the use of a Bessemer saloon. 

No form of vessel could be constructed better adapted to pro- 
duce rolling than that of the usual sea-going steamer. For Channel 
service a voyaging steamer is not required ; what is wanted is a 
steam transport from shore to shore, capable of performing short 
runs at intervals with the greatest attainable speed, safety, and 
comfort. The form of vessel suggested is one which would 

robably produce very little rolling or pitching motion. 
Points claimed for it are that the mode of construction 
will give great strength of resistance to collision—the only 
real danger in the Channel—the cons. of the parts of the 


machinery will greatly diminish the risk of accident from breakage 
or derangement; should the vessel happen to go ashore, 


instead of rolling over and breaking up, she would sit where 
placed, and the passengers would be protected the seas until 
relieved, unless the weather was extremely tempestuous. 





Corrosion oF StaY-Bouts.—Mr. John Cochran, of New York 
has taken out a patent for preventing the corrosion of stay-bolts 
in boilers by or them, which, he says in his specifica- 
tions, will make them as durable as plate iron. 

Tue Het Gate Osstruction.—About 100 men are now em- 

loyed upon the Hell Gate, East river improvements. The 
oes nd Frills 


have been described, save for the of testing 
the quality of rock, and since last August six Bur percussion 
drills, driven by compressed air, have been worked day and —_. 
The rock is of the hardest gneiss, which is preferable to a 


material, as it contains few seams and fissures to admit water. 
The t rate of progress is about 250ft. of a month, 
involving the removal, on an average, of 950 cubic of rock. 
The average amount of ee used in a month is 1000 Ib. 
It is employed in the form of eight ounce cartridges.—American 
Army and Navy Journal. 





* Since this article was written the Novgorod has been launched. 
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CHATHAM SIEGE OPERATIONS. 

Tue Chatham siege operations having taken place on Thursday, 
July 3rd, the daily papers have since described the events 
of Leas. This lnmits the tomy this article to the task we 
undertake at all times as our pri pene, Se Gans 
such features of the programme, such designs, as to 
UsKERB ial scientific interest. Sukie the euch in Graves 
in which they were inspected, we commence at the redoubt and 
saps in front of Prince Edward's Bastion on the extreme left of 
the attack. With regard to saps, the Prussian “deep” and 
“ cube” saps are new in our service, but the features are hardly 
sufficiently peculiar to deserve notice. The “cube” is merely 
the block formed by detaching the traverse of a double sap by 
completing the trench round both ends of it. The system of 
cutting a deep traverse sap under cover of Major Donnelly’s iron 
shields calls for more particular mention. The idea of a shield 
is nearly as old as that of any kind of engine used in ancient 





ig 
back and advancing under such circumstances. In fact, the 
whole question of bringing men 
ions has never been studied in the way it deserves. When 
itch of 


it 
the destruction of those who lingered last on the berm was almost 
certain. The advancing garrison would have followed them over the 
and bayon them, or thrown them with their ladders 
into the ditch, unless those who crossed held 
with determination to the crest of the counterscarp, and kept up 
avery sharp fire. Nothing would be more 
orderly rush for the ladders the neglect of this 
which, after all, is the least that might be expected to be pro- 
vided for the men who are showing themselves to be the best 
present in the attack. 
The march past is not generally the interesting part of a 
Chatham field<iay. On this occasion, however, a specific cha- 
racter was given to it, by the ladder party marching past 





with 
their ladders, and above all, the steam sappers marching past. 
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sieges A «ap roller itself is in fact only a shield of peculiar form 
and construction. Major Donnelly’s pattern is simply a flat plate 
of iron of sufficient thickness to turn a rifle bullet under ordi- 
nary service conditions, and of sufficient size to form cover to a 
man kneeling down or working in a shallow trench. To the back 
are fixed on a hinge two legs and a handle (vide Fig. 2). Two 
sizes have been suggested, viz., that shown in the cut, which is 
ft. 6in. by 1ft. 9in , which weighs about 46 lb., and can be carried 
by aman with tolerable ease, and a largersize measuring 3ft. 9in. by 
2ft. Itis intended that men should carry them if necessary so as 
to cover themselves, their legs excepted. Fig.3 shows the method 
of using them. The men dig their own portions, A A inde- 
pendently, throwing the earth over the shields B B, so commenc- 
ing the parapet © C, at a considerable distance from the trench. 
In the case of a deep trench and parapet of considerable 
magnitude this is of no great importance. Day work is of course 
contemplated, musketry having no effect at night. The fact of 
the shovelfuls of earth flying over the tops of the shields is 
quite sufficient to call the attention of the enemy, indeed, with 
an active enemy it is nearly certain to bring down a fire on the 
poiut in question. The objection, however, may be met to a 
certain extent by the fact that a sap must always be the mark 
for the fire of the place, the question therefore amounts to 
whether the presence 
* of the shields, and the 
additional height to 
which the earth has 
to be thrown to clear 
them, cause a suffi- 
ciently distinct pro- 
vocation to an enemy 
to amount to a real 
fault. Another objec- 
tion which would not 
80 readily occur, even | 
toa professional mind, | 
has been raised | 
against the use of the 
shields in broken 
ground. It is their 
liability to upset and 
strike men working 
behind them in their 
fall, soastoinjurethem 
seriously. It seems quite possible that remedies might be found 
for these faults. As to the earth flying so high as to attract at- | 
tention and cause unnecessary labour, there seems no reason 
why sufficient lengths of thick pieces of brushwvod might not be 
used to prop up the shields on each occasion they are used, the 
earth being then thrown in behind the shield, and the latter 
drawn over into the trench when the bank came up to the level 
of ita top edge, the stick or support being left in the earth. 
There is little doubt that a shield would stand more firmly if 
there were short legs or sharp projecting corners at the bottom, 
so a8 to prevent the shield being left balanced on a support under 
only one portion of its bottom edge, or tilted to one side, circum- 
stances of frequent occurrence with a straight edge resting on 
rough ground. All these details, however, will no doubt be | 
attended to if the shields meet with approval and are introduced 
nto the service. 

Along the second parallel, and sweeping to the front in a way 
that must not be supposed to occur on actual service, was laid a 
“trench railway” of lft. 6in. gauge. The rails (of dumb-bell 
section flattened at base, weight per yard 251b.) were laid on 
cross sleepers, 4ft. apart, to which they were held by dogs, the 
lengths being fished together in the usual way. Ten sappers can 
lay 180ft. of rails in one and a-half hours on prepared ground. 
A small dwarf engine named the “ Burgoyne” moved easily over 
considerable inclines, dragging trolleys laden with iron or stores | 
—total weight, 14 tons. Such a railway would no doubt be of | 
great value in the rear portions of siege trenches, for it may be | 
observed that the greatest weights, such as guns and projectiles, 
require only to be carried into the batteries and along the most | 





completely protected communications. The “steam sappers” | 
verformed heavier work on larger lines, their traction wheels | 
ing replaced by ordinary ones. It would not generally be con- | 
—— ag ay Pose agg ape y bene in advance 
of artillery and engineer depdts. teries there was 
nothing new. The calibres of the quis dat qih aectend to be 
typical. The only siege that would probably attract much 
interest at this time w: be rifled howitzers firing vertically, 
and these would hardly yet be sent to a locality where they 
could not carry out actual shell ice, The mining and 
countermining appeared to have been carried out as nearly as 
C ponder only mattioms resembling these ‘of actual warfare, 
uu was i 
po - “v used, there was no special feature to 
At the bridging ground at the New Ravelin were several sus- | 
pension and trestle bridges ; that designed by Lieut. Fraser was | 


; designed 
new and very ingenious. We it in lin i 
dion, to chow the princi tic cuamaai: The bridge hangs 
on two Glin. stecl wire ropes, the dip bulng ohoét enosetit ee 





With regard to the programme of the day, it was made out in 


ce with a “general idea” devised to introduce the 
desired operations, a much fuller explanation being given than 
on the last occasion—viz. 24th October, 1871. It is not our 
purpose here to discuss the supposed conditions under which 
the siege was being conducted. We may remark, however, that 
every step that has been taken to give reality to the operations, 
and to impress on troops the requirements imposed in actual 
service, is a step in the right direction. The knowledge acquired 
by Col. Gallwey, the Commandant, when on the special com- 
mittee of officers appointed to visit America after the war, and 
when on the Ordnance Select Committee, ought to be of the 
greatest value in organising new combinations of siege works and 
submarine operations. 

At 2 p.m. a mine was exploded at the new ravelin, and a 
lodgment effected on the same. If the who saw the 
men swarming in a cluster on the salient of the work, could sup- 
pose the ground broken by the mining operations replaced by a 
flat of 200 yards of stony ground, covered by the puffs of dust 
of the ricochet of grape, and case shot, and dotted by bodiesin red 
uniforms, they had before them an almost exact picture of the 
assault on the great Redan in the siege of Sebastopol. The sup- 
posed position being in fact the same, viz., that the troops effected 
a lodgment, but were unable to make their way into the body of 
the work, owing to the garrison mustering behind an interior re- 
trenchment. We may notice in passing that the situation on 
service of men in broken formation, brought to a check under 
fire, is one of the most trying possible, and that, perhaps, the 
most pressing want of the infantry is that of some simple and 
rapid plan of reformation. We believe that it would not be 
difficult to devise some simple order or rule for men under such 
circumstances. Our infantry could hardly have a more useful 
eee a es Sees 
cramped irregular so as entirely to break their formation, 
pany lpg mee a epee pS when the men might 
come up, without reference to gaps caused by casualties. 

Soon after two o'clock the timber viaduct of the railway was 
cut through four of its vertical timbers by small gun-cotton 
charges. Two timbers were 12in. by 12in., these were to be cut by 
12 oz. in one case and 8 oz. in the other placed in auger holes. Two 
other timbers, 12in. by 15in., were to be cut by 34lb. and 3lb. of 
gun-cotton. We understand that necklaces of dry nitrated 
cotton were used; the demolition was apparently quite successful, 
the vertical timbers being cut through. As, however, the bridge 
remained hanging in ite place on the supporting inclined timbers, 
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| its practical demolition was not very apparent to the mass of the 


spectators, for whose sake it might have been well to have cut 
through the inclined timbers and so to have brought the 
mass down. 
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The idea is so good, that it is to be wished that it should be 
extended. Let a march past at Chatham not consist in the 
measured tread and straight lines that may be witnessed elsewhere, 
but in the exhibition of the locomotion of the various parts of 
the machinery of a eet For example, why should 
not men pass carrying gabions ? e should then realise, if the 
bands ceased playing, the amount of jingle caused by the gal- 
vanised iron gabions, and we should see with what measure of 
ease and comfort various classes of stores may be transported. 
What a capital effect a line of men carrying Donnelly’s iron 
shields would produce—hundreds of eyes would take in the 
situation instantly. The more awkwardly the men carry them, 
the more desirable it is to witness the performance, when once 
we put the Chatham march past on what we think its proper 
footing. We should like to see even the sap rollers by. We 
cannot too highly commend the style in which the “steam 
sappers ” came up the slope under the arch and filed past through 
the square, which, as they were the last in the ion, became 
crowded by the spectators on the breaking up of the boundaries. 
The spectacle of engines moving along among crowds of men 
and horses over uneven roads, and taking their turn through 
narrow gateways and streets, was probably almost a unique 
one. 
On the whole, the day was successful and very interesting. 
We hope that on the next occasion it will be still more varied. 
Why should not the Gatling mitrailleuse try its powers against 
the head of asap! What a grand opportunity there would be 
for it to display its horizontal dispersion along a row of Donnelly 
shields. The growling of the mitrailleuse and the rattling and 
knocking down of the shields it to charm the heart of the 
most unreasonable “ Childe Harold” among the spectators. We 
of course admit the difficulty of performing such a trial with 
safety, but surely in the ditches of the place it might 
be done. The mitrailleuse and vertical fire ave, we believe, at 
present the features of a siege most imperfectly represented at 
Chatham, and we think most engineer officers would concur in 
this opinion. 





Tue Errect or tHe Execrric Licut.—We regret to hear 
that a gentleman well known in this country and an occasional 
correspondent with Tue Escrixgen, has just met with an 


| accident which is as painful as it is singular. Mr. J. L. 
| Haddan, C.E., ae a of the province of 


Aleppo, 
t and other displays in front of the 


had charge of the electric 
irs, during ‘he illu- 


yali of Rashid Pasha, Minister of Foreign 







minations held on the 25 ult. On ouuhuning tho aut ening, 

Mr. Haddan was dismayed at discovering that he was totally b! 

—the result, there can no doubt, of watching the clectric light, 

which was one of extraordinary power. His medical at 
y has reason to hope that in the course of time the patient's 
it will be restored. 

Vienna Untversat Exutsition.—The party of English artisans 

from the various man thirty-four in number, 


behalf of the British him intro- 
duced to is —y™ Baron de Schwarz 

Austrian general of Lote ny ra Mr. W. G. Larkins, 
me ye Ge Birming were = at the 


same time ted te his Excellency. Highness the 
Prince of Wales, t of the Com: has 
instructions that the utmost shall be to render the visit as 
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THE ROYAL AGRICULTURAL SOCIETY SHOW. 


(From our Special Correspondent.) 
Hui, Wednesday, 

Ir is to be presumed that the Royal Agricultural Society of 
England were well advised when they decided on holding their 

show this year at Hull. But I venture to assert that no more 
unsatisfactory town, as far as the comfort or accommodation 
of strangers is concerned, has ever been selected by the 
society. Practically speaking there is little or no accommoda- 
tion, for the hotels are few and for the most part bad. Such as 
they are they are now full to overflowing, and the people of 
Hull are too rich, I suppose, to care about letting houses or 
apartments, and the consequence is that it is almost impossible 
to obtain accommodation at any price. This is unfortunate for 
the prospects of the show. On the other hand, however, the 
railways may bring in thousands of visitors from the populous 
country round ; and the large towns, such as Leeds and York, 
can easily supply enough of excursionists to make the show a 
financial success, without taxing Hull for any sleeping accom- 
modation whatever. So far the weather has been all that can 
he desired, except, perhaps, that it is a little too hot, but in this 
respect it is an agreeable contrast to the torrents of rain, chill 
winds, and violent thunderstorms, which made Cardiff wretched 
last year. 

The showyard lies close to the North-Eastern Railway, nearly 
at the end of the Analby-road, one of the very few pretty 
thoroughfares in Hull, lined as it is with handsome villas. The 
yard is, however, a long way from the town, at least, from the 
central portion of it, and it is a pity that the railway company 
did not put down a temporary platform and open a station for 
the comfort of visitors; cabs are cheap, excellent, and plentiful, 
however, so that the distance of the yard from the town is not, 
after all, an unqualified evil. 

The proceedings of the Society commenced on Monday, and it 
would be difficult to imagine anything more uninteresting to 
engineers than they have been up to the present time. It is 
very «lifficult to define the point where agricultural engineering 
leaves off and implement making begins. It is certainly not 
reached so long as anything is to be done in conducting farming 
operations by the aid of steam machinery; but the construction, 
and, above all, the working, of horse ploughs possesses little or 
no attraction for the engineer. It is not to be denied, however, 
that although ploughmaking means implement making and not 
engineering under most conditions, yet that a few firms have 
brought no small scientific knowledge to bear on the designing 
of ploughs with lines of least resistance, while really high-class 
powers of invention have been displayed in the designing of 
some of the best turnover and double-furrow ploughs. But, 
unfortunately, although there are nearly ninety ploughs entered 
for trial, not one of the great firms, such as Ransomes and 
Sims, Fowler, Howard, &c., compete. This fact has deprived 
the trials of whatever i:.terest could be imparted by a com- 
petition between houses of world-wide reputation; and the 
small attendance in the trial field and the little notice which 
the operations of the competitors receive, except from their 
friends and clients, almost leads me to believe that the competi- 
tion was really not wanted at all, and that it can do nothing 
whatever to promote improvements in the construction of 
ploughs in the way of teaching that which was not known 
before, It is almost certain that most of the ploughs being tried 
will and can only do work of a quality inferior to that which 
has been done years since by other makers ; and this appears to 
be the general opinion, so far as I can learn, among agriculturists 
of eminence. Indeed, it is not improbable that the first prize 
will be withheld altogether on the ground of want of merit in 
the work done. This extreme step would, however, hardly be 
fair to the competitors. Some of the little people who compete 
now may one day grow into big people if they meet with proper 
encouragement ; and only under very rare conditions can it be 
advisable to withhold a prize, especially when the competitors 
are numerous. So far, it appears that Murray and Co., of Banff, 
have done the best work in the double plough class. Some of 
the credit is due to a fine pair of oxen which Mr. Murray 
brought all the way from Scotland to draw his plough. The 
trial fields are situated at Hessle Priory, fully three miles 
from Hull, close between the road and the railway. 
The soil is all deep alluvium, very stiff and hard, and 
in many places cracked by the sun, so that to do really 
good work is impossible. On Monday most of the compe- 
titors began with two horses to each plough, but they had 
soon to increase the number to three and four, and all the 
double-furrow ploughs, except those worked by Mr. Murray's 
bullocks, are now being pulled by four horses each. The 
bullocks, however, pull quite as much as four horses, only they 
do not travel half so fast. Half a mile an hour may be taken as 
their average pace ; they have another pace, of course, but it is 
slower. In addition to the ploughs there is an immense number 
of rollers, clod crushers, cultivators, and harrows being tested; 
and there is also a trial of straw and hay elevators proceeding in 
the farmyard of Hessle Priory—so-called, probably, because 
there is no priory—about which I shall have something to say 
presently. As regards the rollers, clod crushers, and harrows 
I shall leave the agricultural journals to speak, confining myself 
to the plough trials, as they only possess any features likely to 
interest readers of THe Enotngrr. Neither would it interest 
them much, if at all, to describe minutely the dimensions of the 
plots of ground ploughed, or the way in which they are ploughed. 
It will suffice to describe the general system adopted. 

Each competitor is called upon to plough a given plot. He 
takes whatever time he thinks proper to do his work. It is then 
examined by the judges, and some of the ploughs are rejected at 
once, the work done being bad. The remaining ploughs are 
then sent to another field, in order that their draught—in other 
words their resistance—may be tested by the dynamometer. In 
this work of testing, Mr. Anderson, of the firm of Eastons and 
Anderson, the Society’s engineers, is engaged with a competent 
staff of assistants, at the head of which is Mr. Rich. The tests 
are carried out thus :—A set of Fisken’s well-known fly rope tackle, 
medium size, driven by one of Messrs. Robey’s portable engines, 
is employed to haul the ploughs. The dynamometer is inter- 
posed between the steel drag-rope and the plough, and the latter 
then turns a furrow across the field of a given length, say 
100 yards. The strain is registered by the dynamometer, and 
the work recorded. The tail rope is then hitched on, and the 
plough and dynamometer hauled back to the headland. If 
necessary another furrow is turned, and so the operation is 
repeated as often as necessary to secure an accurate result. The 
dynamometer is one that has often been used by the Society 
before, slightly modified and improved for the present trials. 1t 
consists essentially of a little iron carriage, about 3ft. long, 2ft. 
high, and 18in, wide, supported on four iron wheels. On the 
carriage is mounted a roller, about 8in. in diameter, with a brass 
graduated circle and a pointer at one end. The roller is driven 

by a fine-pitched steel screw and brass worm wheel. The screw 
is put in motion by a very neat pitch chain, actuated by 





one of the carrying wheels of the dynamometer. The effect of 
the arrangement is such that the graduated circle measures off 
accurately to a small scale the distance trayersed by the plough. 
Thus, in going 100 yards, the roller makes about one-fourth of 
a revolution. At the side of the roller two stout helical springs 
are fitted in the frame, the strain on the plough passes — 
and compresses these springs. A sliding rod connected with the 
springs carries a pencil which marks a sheet of paper fixed round 

e roller, much as an indicator cord is fixed on the gaa of 
an indicator. The motion of the pencil bar is controlled by an 
oil cylinder and perforated piston to subdue oscillation. As the 
pull varies, and the springs are compressed more or less, the 
pencil moves nearer to or further from each end of the paper 
roller, and registers upon it a diagram of strains. The 
vertical height of the line shows the pull in pounds. The 
length of the diagram measured along the top shows the distance 
in yards run by the plough, It is not difficult from this to con- 
struct a line of average pull which shows the mean draught of 
the plough, and from this alone, and from the distance, the foot 
pounds of work required to plough a given furrow could be cal- 
culated. But the dynamometer does the calculation itself. 

The worm to which I have already referred carries a brass dise, 
and against this disc is pressed a friction roller driving a counter. 
The friction roller is carried by the spring bar, which also carries 
the pencil. As the rain augments the friction roller moves 
further from the dise centre ; at that centre it does not revolve 
at all. That makes zero. The dynamometer might be drawn about 
for ever without the counter registering a single unit so long as 
the roller remains at the centre of the disc, but as soon as a 
strain is put on the dynamometer springs, the roller leaves the 
centre of the disc and revolves, and it revolves the faster the 
further it is pulled away from the centre, but the number of 
revolutions made depends absolutely on the strain on the springs, 
and as the number of revolutions can be made to bear a constant 
relation to the strain, it follows that the dials of the counter 
will not only register the number of revolutions made by the 
friction roller, but that by a very simple formula they may also 
be made to denote the work done in a given number of revolu- 
tions in foot-pounds. The machine is, in a word, identical in 
principle with that used in testing the power required to drive 
thrashing machines, and is familiar, more or less, to every 
engineer who has at any time visited the shows of the Royal 
Agricultural Society. Thus, both by the counter and the card, 
we have the mean maximum and minimum draught or resistance 
of each plough, and the number of foot-pounds required to haul 
it put on record so that a mistake is impossible. The accom- 
panying table is reproduced to a smaller scale from that used by 
the judges and engineers, and it shows at a glance the method of 
testing, recording, and estimating the merits of each plough :— 

Ploughs.—Class————- 

Observer's Name 

Date — — 
Catalogue number 
Name of exhibitor. a 
Length from point of share to end of breast 
Number of horses required 
Weight 
Price -—_—_____—- eo i 














Number of field for trial with horses 
Area of plot ploughed with horses 4 ses 
Time in ploughing plot with horses hiegteniseticipilnadittaterdilen 

Remarks on trial with horses ——-——___________ 

Trial with Dynamometer, 

Number of field - - : om 
Weight of earth per square inch per yard run 
Specified width and depth -—_________ 


a _ _ + 


| 





| 
| 
| 





















































3 5 | wes le Bs 3 
= Blal« 38 | 33 SEE 8_ [285] 3 
raid] giz a) ebehaliail} 
— ov » | &/'D Ps ‘Ss 
a2 /F|4| 28/28 subba exdl 4 
B\A | B” 
First furrow .. ee | et 
Second ditto .. | F 
Third ditto .. | 
Fourth ditto .. } | } 
<tr. Tl os 
Averages... .. | | | 
Mean areas. 


Double-Furrow Plougis. 
POINTS OF MERIT. 


























Perfection | 
Points 
—— awarded. 
aed Tcelreies “ty 60 ce ce se] 50 | 
e "i a a es, | bu | 
Mechanical qualities and strength com- 200 } 
bined with simplicity .. .. .. a | 
Economy of power of draught .. .. 250 
Ease of management in work and in 100 
re ee } 
Facilities of transport .. .. .. .. 50 | 
- - * “* - * ee | 20 | 
Flatness of sole of furrow .. .. .. | 90 | 
Cut on D saitioe 96: 445) 00i 62 | 
Packing and ‘le of furrow slicc.. .. | 100 | 
Efficiency of s) coulter and perfect 80 } 
burying of surface matters.. .. } | 
Making perfection of work oe 280 
SS 23 
| 1000 | 
Remarks. 








As yet, of course, there are no results made public, nor is it 
likely that any will be until all the trials are completed, which 
will probably be on Saturday next. 

The following is a list of the entries with the names of the 
judges in each class. Although the number of entries is, as will 
be seen, very large, it must not be supposed that the number of 
competitors is large also. The fact being that single firms compete 
with many implements. Thus, Messrs. Murray and Co., of 
Banff, send no fewer than twelve ploughs and harrows for trial ; 
Messrs. Barford and Perkins, of the Queen-street Ironworks, send 
no fewer than eighteen field rollers of various kinds ; Messrs. 
Ball and Son, of Rothwell, Kettering, Northamptonshire, send 
for trial no fewer than thirty ploughs, harrows, &c. Whether 


these have all been actually entered or not I am unable to say 
at present, nor does it much matter. I state the numbers in 








these cases to show that the competition is really very limited in 
extent although the implements are so numerous. 


Srction I.—Ptovaus. 

Sub-section A.—Wheel Ploughs: Class 1, ploughs not ex- 
ceeding 2 cwt., 11 entries; class 2, ploughs not exceeding 
24 cwt., 11 entries; class 3, ploughs not exceeding 3 cwt., 
5 entries. 

Sub-section B.—Swing Ploughs: Class 4, ploughs not ex- 
ceeding 24 cwt., 10 entries. 

Sub-section C.—Double Furrow Ploughs: Class 5, ploughs 
not exceeding 34 cwt., 9 entries ; class 6, ploughs not exceeding 
5 ewt., 8 entries. 

Sub-section D.—Multiple Furrow Ploughs: Class 7, ploughs 
turning three or more furrows, not exceeding 6 cwt., 1 entry. 

Sub-section E.—Subsoil Ploughs: Class 8, subsoil ploughs, 
3 entries ; class 9, subsoiler attached to a single furrow plough, 
5 entries ; class 10, subsoiler attached to a double furrow plough, 
5 entries. 

Sub-section F.—One-way Ploughs: Class 11, single furrow 
one-way ploughs, 3 entries; class 12, double-furrow one-way 
ploughs, 1 entry. 

Sub-section G.—Double Mouldboards or Riding Ploughs : 
Class 13, ploughs not exceeding 24 cwt., 6 entries. 

Sub-section H.—Paring ploughs : Class 14, paring ploughs, 3 
entries. 

Sub-section I.—Pulverisers : Class 15, ploughs for leaving the 
furrow slice pulverised, 4 entries, 

Sub-section K.— Miscellaneous : Class 16, ploughs not qualified 
to compete in any of the foregoing classes, 3 entries. LKighty- 
eight ploughs entered in the section, 

Section II.—Harrows. 

Class 17, light harrows, 14 entries ; class 18, heavy harrows, 
13 entries ; class 19, chisel harrows, 17 entries ; class 20, chain 
harrows, 11 entries ; class 21, drag harrows, 14 entries ; class 22, 
harrows not qualified to compete in the preceding classes, 7 
entries. Seventy-six harrows entered in the section. 


Section III.—Ro.Liers anp CLop CrusHers. 

Class 23, light rollers, 21 entries ; class 24, heavy roilers, 14 
entries ; class 25, clod crushers, 17 entries ; class 26, rollers or 
clod crushers not qualified to compete in the preceding classes, 
5 entries. Ffty-seven entries in the section. One entered in 
two classes. 


Section IV.—CutrtivaTors and ScaRiriers. 

Class 27, cultivating implements for light land, 18 entries ; 
class 28, cultivating implements for heavy land, 13 entries ; class 
29, broadshure, 7 entries; class 30, implements for cultivating or 
scarifying purposes, not qualified to compete in the preceding 
classes, 4 entries. Forty entries in the section. Two entered in 
two classes. 

Section V.—Diceinc Macuines. 
Class 31, digging machines, 1 entry. One entry in the section. 
Section VI.—Potato PLoucHs anp Diccerrs. 

Class 32, ploughs for raising potatoes, 6 entries ; class 33, ma- 
chines or diggers for raising potatoes, 5 entries. Eleven entries 
in the section. 

SrectaL Prize. 

Class 34, combined stacking machine, 31 entries. Thirty-one 
entries in the section. Total—304 entries, 307 trials. 

The following is a list of the judges :— 

Section I.—PLovcgs, 

Sub-sections A. and B.: John Hickin, Dunchurch, Rugby ; J. 

D. Ogilvie, Mardon, Cornhill, Northumberland ; T. P. Outhwaite, 


| Goldsborough House, Knaresborough. 


Sub-sections C. to K.: Major Grantham, West Keal Hall, 
Spilsby ; John Hemsley, Shelton, Newark; J. W. Kimber, 
Fifield Wick, Abingdon. 

Sections IL, III., anp IV. — Harrows, Rotters, anp Ciop- 

CRUSHERS, CULTIVATORS, AND SCARIFIERS. 

8. Rowlandson, Newton Morrell, Darlington ; J. Stephenson, 
The Beeches, Burnham, Barton-on-Humber ; Edward Wortley, 
Ridlington, Uppingham. 

Sections V. anp VI.—Dicerna Macaines anp Potato PLovens 
AND Diacers, CompineD STackING MAcHINE, AND MIscEL- 
LANEOUS ARTICLES. 

Henry Cantrell, Bayliss Court, Slough ; G. G. Roberts, Shotter 
Mill, Haslemere ; Matthew Savidge, The Lodge Farm, Sarsdon, 
Chipping Norton. 

As regards the trials of the hay and straw elevators, some- 
thing is to be said. The trial occurs altogether at a wrong time, 
and there are not wanting numerous complaints on the subject. 
These machines were tried last year at Cardiff, and prizes were 
awarded. It was then supposed that no further trials would 
occur for some years, but the decisions then arrived at may now 
be overset altogether to the loss and indirect injury of those 
who took prizes at Cardiff. It was alleged, however, that no 
trials of the merits of those machines as hay lifters were made 
at Cardiff, and on this ground the whole question has been 
opened again, and numerous machines are now being tested here 
with both hay and straw. A load of hay is brought up to the 
base of each machine, which is driven by one horse; and the 
machine delivers the hay or straw over a screen of canvass, two 
men feeding it constantly. But it appears to be impossible to 
decide in this way which machine is the best, because all depends 
on the men feeding it, and in the way in which the horse is 
driven, Altogether, nothing less scientific or more unsatisfactory 
from every point of view can be imagined, and I have no hesi- 
tation in saying that the results will not be worth putting on 
record, and will fail to maintain the high character of the Society 
for accuracy. 

The showyard proper is very well situated. The ground is 
dry, high, and well turfed; but the display of implements is 
comparatively small. Most of the leading makers are well re- 
presented, but I have failed to find much that is novel. Messrs. 
Fowler, of Leeds, show a fine 20-horse and two 14-horse engines, 
with complete sets of ploughing tackle, and an 8-horse traction 
engine of very good design. The fire-box of this engine is made 
with a reversed cover—that is to say, the flange of the back 
plate is turned out instead of in. I need hardly say that all the 
workmanship is admirable. 

Close by Messrs. Aveling and Porter, of Rochester, show a 
6-horse traction enginé with combined crane—or they will do so 
by and by, as the engine has been busily employed in the fields 
and yard during the last few days. The handiness of these little 
engines is well known and remarkable. This one is an improve- 
ment on that shown at Oxford, the crank shaft being carried in 
patent wrought iron brackets made by carrying up the sides of 
the fire-box.* This engine has Adams’ patent india-rubber spring 
wheels, but there is not an india-rubber tired engine in the yard, 
nor can I find that any maker now uses them, at least for 
England. The same firm exhibit a very fine 12-horse plough. 
ing engine, one of a pair. The brackets for the crank shaft, and 
indeed all the gearing, are brought up from the sides of the fire- 
box, by which an enormous amount of cast iron or cast steel is 


* Wo shall illustrate this engine next week, 
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dispensed with, the whole engine made lighter and stronger, 
and the chance of a break down reduced to a minimum. 

Mr. Charles Burrell, of St. Nicholas’ Works, Thetford, shows 
two traction engines—one, of 8-horse power, identical with that 
which did such excellent work, as will be remembered, at Wol- 
verhampton. The other is almost quite new in design, although 
resembling in many respects one intended for Turkey, exhibited 
but not tried at Wolverhampton, as it arrived too late. AsI 
hope to see this engine illustrated in an early impression of THE 
Enorveer, I shall reserve particular description for the present. 
It will be well to state, however, that the engine is carried on 
efficient springs, Mr. Burrell, for almost if not quite the first 
time in the history of traction engines, having succeeded in so 
arranging his springs that, while their action is perfect and their 
range sufficient, he is enabled to dispense altogether with chain 
gear. The smoke-box of this engine is fitted with a new spark- 
arrester, which is extremely simple, and quite satisfactory in its 
action. The annexed sketch will make its construction clear in a 
moment :— 
A is the smoke-box, B is a 
perforated plate nearly as wide 
as the smoke-box is deep, and 
turning on a centre at C, 
moved by alight handle out- 
side, and just above the 
smoke-box door. When notin 
use, the plate is turned in the 
way shown by the dotted lines. 

hen in use it stands across 
the smoke-box just above the 
upper row of tubes, and the 
sparks strike against it before 
they can reach the chimney. 
The device is extremely simple, 
and I am assured that it is perfectly satisfactory, and in no way 
cripples the draught, the engine keeping up steam as well when 
it is in use as not. ? 

Mr. Marsden has a very extensive collection of stone-breaking 
machines, some of them of quite a novel pattern; but I must 
reserve a detailed notice of those and many other exhibits until 
next week. 











RULES OF THUMB FOR STEAMSHIP SPEED, 
POWER, AND COAL, IN THE MERCHANT 
SERVICE. 

We are indebted to the “ Nautical Magazine” for the 

following paper, in which a number of simple rules are 

siven for the use of those who have not the time, nor per- 
1aps the training, for going deeper into the subject. ‘The 
purely arithmetical rules are not new :— 

The speed of a steamer is the speed of the propeller, whether 
that be screw or paddle, less the slip. For the speed of the pro- 
peller we have the following rules :— | 

I. Revolutions per minute X pitch in ft. _ 11 ot, per hour by 
crew. 100 ; 

II, Revolutions per minute X pitch in ft. _ rites per hour by 
screw. 88 oe 

IIL Revolutions per minute X diameter in ft. — nots perhour 

by dies. 32 : 

IV. Revolutions per minute X diameter in ft. _ miles per hour 
by paddles, 28 ay +e 

In the first of these the knot is taken as 6000 ft.—that is, it is 
reduced by about 80ft.; the rule is only an approximation, but it 
is what is generally used by practical men. The second rule is 
quite correct ; the third supposes about 50ft. taken off the knot ; 
and the fourth supposes about 14in, cut off the statute mile. We 
give examples of these rules : 

(1) A screw propeller makes seventy-four revolutions per minute, 
its pitch is 18tt., what is the speed of the screw in knots and in 








miles per hour? 

74 74 
18 18 
592 592 

74 74 
1332 8)1332 
11)1665 

13°32 knots. 15'14 miles. 


(2) A screw propeller is 22ft. pitch ; how many revolutions per 
minute must it make for a speed of screw per hour of fourteen 
knots, and for fourteen miles ? 


29)1400(63°6 M4 
132 $8 
~ 80 112 
66 112 
140 29)1232(56 
110 
132 
132 


Answer. 63°6 revolutions for fourteen knots, or fifty-six revolu- 
tions for fourteen miles. 

(3) Apaddle wheel is 28ft. diameter from centre of float to centre 
of float ; it makes twenty-six revolutions per minute ; what is the 
speed of the floats in knots and in miles per hour? 


28 28 
26 26 
168 168 
56 56 
4)728 4)728 
8)182 7)182 


223 knots 26 miles. 
(4) A paddle wheel is meant to make thirty-six revolutions per 
inute, what diameter must it be if the aaeed of the floats is to 
be eighteen knots, and what if eighteen miles per hour? 





18 18 
32 28 
36 144 

54 36 

36)576(16 36)504(14 

36 36 

216 144 

216 144 

Answer. 16ft. diameter for eighteen knots per hour, and 14ft. 
diameter for ei miles per hour. 


In the cal tion for screw speed in knots, we had 100 as a 
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divisor, but to multiply or to divide by 100, is only to add or cut | 


, °ff two decimal places. In some of ths following rules we have 


Similar divisors, but they may be practically neglected, and the | 
decimal places always fixed by inspection. In the first example 
there could be no hesitation as to whether it was 1°33, or 153, or 
133 knots that was meant; and so, in other cases, it is often con- 
venient not to burden the mind with the exact number of cyphers 
there is in the divisor; and, although we have in every case given 
them, they need not be committed to memory. 

The marine engines in general use may be divided into three 
classes : common engines, with jet condensation, working with 
steam at 25 lb. pressure, when new; common engines, with sur- 
face condensation and separate expansion valves, working with 
steam about 40 lb. pressure when new; and compound engines, 
working with steam about 60 lb. pressure when new. We will 
call these three classes—common engines, surface condensing 
engines, and compound engines, in the following rules :— 

Rule V. The square of the diameter, in inches, of one of a 
pair of surface condensing engines, divided by 100, is the average 
consumption in this class of engines in tons of coal per day. 
The consumption for compound engines is one-fifth less, and for 
common engines one-fifth more than the above ; that is, multiply 
by ‘8, or by 1°2, as the case may be. 

For compound engines in this and all the following rules, reckon 
only the low-pressure cylinders. 

These are only “ Rules of Thumb,” and to introduce any factor 
for speed of piston, or other refinements, would alter their char- 
acter, and defeat the object we have in viewin publishing them. For 
— fast running pistons the consumption will, of course, be greater, 
and for every slow moving PS eng the consumption will be less. 

Rule VL. The total width, in feet, of all the furnaces will be 
about the same as the consumption in tons of coal per day. 

(5) A pair of engines, ielas 30in, in diameter, what is the 
consumption of coal per day? 

30 X 30 = 900, say 9 tons, if surface condensing. 

Say 9 X 12 = 10°8 tons, if common engines. 

Say 9 X *8 = 7°2 tons, if compound engines. 

(6) A pair of common engines, 56in. cylinders, how many fur- 
naces, each about 3ft. wide, will there be in the boilers, and what 
will be about the consumption of coals per day? 

56 X 56 = 3°136 + 100 = 31°36. 

31°36 X 12 = 37°6, say 37} tons per day. 

And say 12 furnaces each, 3ft. 1}in. wide. 

In marine high pressure boilers the consumption is generally 
less than that given in Rule VL, and is even sometimes as little 
as 14 cwt. per foot of width for Welsh steam coal. 

7. A compound engine, one high pressure cylinder, 3%in. 
diameter, and ene low pressure cylinder, 62in. diameter, what will 
be about the consumption of coal per day, and what number of 
furnaces, each about 3ft. wide, will suitable for the boiler ’ 

Here we have only one engine, and as the rules are for a pair, 
we have to divide by 2, and we do not reckon the high pressure 
cylinder, 








62 1922 
62 8 
124 5)15°376 tons 
372 denmennemanive 
2)3844 ™ 
1922 


Say 15}, tons per day and five furnaces, each 3ft. lin. wide. 

Rule VII. For a maximum speed of ten knots per hour, the 
diameter in inches of one of the cylinders of a pair of engines is 
about 1°4 times the beam of the vessel in feet. If there is only 
one engine, the diameter of its cylinder in inches is 2 times the 
beam of the vessel in feet. 

Rule VIII. For any other maximum speed, multiply the above 
result by that other speed, and divide by 10. 

This rule is net correct in principle, but as the speed is gene- 
rally not far from ten knots, and as for greater s the engines 
generally give proportionately greater power, this approximation 
is frequently not far from the truth. The above applies to either 
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If with compound engines, this would have been— 
saad amma 





35°5 tons per day. 

Rule XI. The length of a steamer multiplied by the square of 
the beam, both in feet, divided by from 100 to 120, gives about 
the displacement of the steamer when at her deep 1 line—say 
average 110. 

The displacement, and indeed all the other results we have giv 
vary very much, even in vessels agreeing in the dimensions at 
to by us. Our rule supposes that all we know of the vessel is her 
length and her beam, and although the result cannot be taken as 
accurate, the approximation is often useful. 

(12) A steamer is 41ft. beam, 433ft, , about what displace- 
ment will she have? 


41 1681 
41 433 
41 5043 
164 5043 
— 6724 
1681 _— 
11(0)72787(3 
6617 tons. 


Rule XII. The displacement by the cube of the in knots, 
divided by 12 times the length, is equal to the indicated horse- 
power. 

The divisor 12 is about the average for a fair result, but it 
varies from 10, or even less, up to 14, and, according to some 
returns, even to 16. We doubt whether this high result has ever 
actually been obtained. 

(13) A steamer displaces 3900 tons, she is 335ft. long, her 
speed is 9°75 knots. About what horse-power will she indicate? 

3,900 X 9°75 X 9°57 X 9.75 = 3,6145,00 _ 899 
B35 XID = sve ee ore, 4000 

Answer, 899-horse power. 

In concluding for the present our notice of these rules, we have 
to explain that our object is not so much to give rules that will 
give results in strict agreement with every example of steamship 
performance, as to give a shape to rules that can be modified by 
the reader, by altering the multiplier or divisor to be in accordance 
with his experience, and to give them in a form so simple that 
their application may be more an amusement than a tedious 
calculation. 

We shall be glad to receive from any of our readers better 
values for any of the numbers we have given. The following is a 
list of worked out results; the data were sent in by a few friends, 
and indicate a great disparity between the performances of the 
different vessels, There is no doubt a difference in the manner of 
fixing the data ; the steaming speed of a vessel is very different 
as given by different observers. Some will give the ave 
speed ~— the voyage involving the variable element of the 
effect of the wind; while some will give the speed from a 
trial trip, as running between the ee on the Clyde. The length 
by some will be given the registered length, by others the —— 
at load water line. The consumption is always only roughly 
measured ; some include the coal used for cooking and for steam 
winches in the propelling consumption, while others deduct that, 
and, if disposed to make a very economical performance, they will 
even knock off a percentage for defective weight in coals supplied 
abroad. But however these facts may cast doubt upon returns 
whose details cannot be verified, they may be all eliminated from 
any set of examples under one’s own observation, which should all 
be taken in the same manner. 

In the following heading B is the beam, to the speed in knots 
per hour, C is tons of coal per day, L is length of vessel as re- 
ported, some of them are the registered length, others the length 
on water line ; H is the indicated horse-power. The displacement 
is given as reported to us, so that our friends may recognise their 
own vessels and explain any discrepancies they may see in this 
comparison. The higher the numbers the better are the results, 
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of the three classes of engines described above. _ : Bt. K3, _ D.K? _ D.Ks_ 
8 The beam of a steamer is 38ft., the vessel steams twelve oe 1000.C 7° [7s : 
knots ; about what diameter are the cylinders, a pair of engines? 
38 53°2 1500 42°77; 380 10°4 
1°4 12 1736 77°4 632 151 
< 1810 77°0 675 10°8 
— ve 1973 61°5 500 12°7 
152 10)63°84 1980 33°4 335 86 
38 - 2010 71°9 691 143 
63°84 2197 66°6 677 1471 
592 a8 Ce oa cH 
? 245 311 ‘ " 
Say 64in. in diameter. ar 61°9 576 15°7 
5 3° 528 ‘ 
9. A steamer, 36ft. beam, steams at her maximum speed, eleven 3890 - £37 a. 
knots per hour ; about what diameter are the cylinders, a set of 3900 35°7 371 12°0 
compounds ? 4200 83°0 610 151 
36 72 4870 53°9 552 160 
2 ll 5240 55°4 397 113 
6480 61°5 570 13°7 
— a 6750 64°5 598 146 
la ‘ —_— —_—_ —— 
72 Instead of as by 
nme the rufes. 60 rhe 12 
10)792 : = 
— Looking over this table we observe that ~ first . comet has 
79 ¢ the first two coefficients of performance very low. i ints to 
792 inches y woe two 


The Iow pressure cylinder will be about 79in. diameter. 

Rule IX. The square of the beam of a vessel in feet gives the 
tons of coals for a speed of ten knots og hour for forty days, 
fifty days, or sixty days, according as the engi are s 
surface condensing, or compound. Welsh steam coal is meant. 

Rule X. For other speeds multiply the square of the beam, in 
feet, by the cube of the speed in knots, and divide by 1000 before 
dividing by forty, fifty, or sixty for the consumption per day. 

10, A steamer is 36ft. beam, the engines are pound, what is 
her consumption for a speed of ten knots per hour? 

36 
36 


216 
108 


60)1296 














21°6 


11. A steamer has common engines, she steams eleven knots 
per hour, about what is her consumption per day—the beam is 
is 40ft. ? 


40 
40 
1600 
1331 


1600 
4800 


8/28] ex 


4800 
1600 
gs ono 





53°24 tons per day. 


the coals as likely to be the faulty item, for that affects 
coefficients; probably the coals are inferior or the return is too 
high, or possibly the boilers are too small and the coals waste by 
forcing the fires, or the engines may be bad. The third coefficient 
10°4 is not so exceptionally low as the other two, Ali the co- 
efficients compare proportionately, 5 per cent. on one has the same 
value as 5 per cent. upon either one of the other two, 

When the number in the second column is equal to ten times the 
number in the first the displacement is then just equal to ~ 
A comparison of the two columns will show how this varies: in 
four examples this displ t is e ded 

In the example 4870 the displacement seems to us to be over” 
stated, and hence the high value obtained for the third co-efficient, 
sixteen. The same remark seems to apply to displacement 2720. 
We recommend our readers not to be disappointed should these 
rules not apply closely to the examples they may try. We hope 
they will modify the multipliers to make them suit, and let us 
know the result. 








A LODE of iron ore has been discovered between Craborne and 
Stemford, North Molton, about twelve miles from Barnstaple. 
The ore isof the red hematite class. This discovery is likely to 
lead to searches for minerals in the North Devon 

ATTEMPT TO BURN THE VIENNA EXHIBITION.—A tel to the 
Standard says an attempt has been made to burn the 
A plug of touch-paper has been found smouldering amongst some 
stuffs in the principal gallery, A strict inquiry is being made to 





one 
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BROWNE’S 


SECTION THROUCH 
CENTRE OF BRIDCE. 





THIS invention, patented by Mr. Walter Browne, C.E., relates 
to the class of bridges which are opened by being lifted into an 
erect position after the manner of the ancient drawbridges, In 
order to facilitate the operation of lifting it is usual to make the | 
jib end and heel end of the bridge balance each other round the | 
shaft or axle. It is in the arrangement of this counterbalancing | 
that the present invention consists. The counterweight in this | 
case is not attached to the bridge so as to form part of ‘it, but is 
contained in a separate pit or chamber placed some Stones | 
behind the heel of the bridge. This counterweight may consist of 
a cast iron box filled with sand, water, or other convenient material. 
Toeach endof this box achain isattached which passes over a pulley 
at the top of the pit or chamber, and is thence led to the point of 
attachment to the bridge. This point of attachment should be 
over the axle of the bridge and at a considerable height above it, , 
so as to give a suitable leverage to the pull of the chain. This | 
height may be obtained by placing the axle below the bottom of | 
the bridge girders, and by using a bracket or standard bolted to 
the top of the outside girder, to 
which the chain may be attached. 
It will then be seen that sup- 
posing the moment round the 
axle of the weight of the bridge 
to be equal to that of the pull 
of the chain when the bridge 
is down, then, as soon as the 
bridge is raised the moment of 
the pull, acting at a longer 
arm, will be greater than that 
of the weight, and will there- 
fore continue the motion of 
itself. The point of attachment 
should be so arranged that when 
the centre of gravity of the bridge 





COUNTERBALANCED LIFTING BRIDGE 


SECTIONAL ELEVAT/ON 
AT OUTSIDE PLUMMER BiccK 




















quays or narrow causeways. On the other side may be set the 
effect of wind, which, however, in practice is not found to be very 
important even in the case of a road bridge. In an open railway 
bridge it is inconsiderable, and it will always be much less in the 
case of a counterbalanced than of an ordinary lifting bridge. 





TEMPLE AND a; - oni G FOR HOSE 


THE main features of this union joint or coupling for hose and 
other pipes, illustrated in the accompanying engraving, consists in 
the use of two loose collars, one on each half of the union, and 
an india-rubber ring or other packing placed between the two 
halves. Upon one of these loose collars is cut a portion of a 
tapering screw thread, the other collar being provided with two 
lugs, which when the two ends of the hose or pipe are brought 
together, pass through slots in a flange on the opposite half of the 
union, a are recessed on the under part to receive the tapering 


SECTIONAL PLAN AT A.B. 











is vertically over the axle the line 
of the chain produced may also 
pass through the axle, or nearly 
so, so that the two moments may 
be zero about the same time. 
From this point the moment 
of the chain, still acting in a 

contrary direction to that of the weight of the bridge, will tend to 
stop the bridge, or to destroy the motion previously given ; and as it 
will again have a preponderance over the moment of the weight, 
the bridge may be brought to rest in its proper position when 
fully open. In closing the bridge the same effects will be pro- 
duced, the counterweight accelerating the motion of the bridge in 
the first half of its travel and retarding it in the second, so 
that it may be brought to rest in its original position. 

In order to obtain some date for comparison, the bridge has been 
taken for which the invention was originally designed, viz., a two- 
leaf bridge, 28ft. wide out to out, spanning a 40ft. opening. A 
rough estimate has been made of the cost of this bridge on the 
counterbalanced system, us compared with that of the other 
types of bridge which might be employed. 

(1) Ordinary Lifting Bridge.—In this case, where the counter- 
weight forms part of the heel end of the bridge, it is necessary 
that the shaft or axle should pass through the centre of gravity of 
the whole, otherwise {the bridge will not balance in all positions. 
Hence, in order that the bridge when raised may stand 
sufficently back from the opening, the centre must be placed much 
further back from the edge of this opening than in the counter- 
balanced bridge. This, added to the necessity of giving the heel 
end considerable length to make an effective counterweight, makes 
the bridge much longer, and therefore more costly than the counter- 
balanced bridge. In the case taken the saving in the bridge itself 
and its appliances is about 15 per cent. Again, the greater length 
of the ordinary bridge requires increased depth, and therefore 
greatly increased cost in the bridge pit and foundations, especially 
as regards — and temporary works. In the case taken the 
saving is calculated to be 30 per cent. The whole saving in first 
cost, by using the counterbalance bridge, will thus amount to nearly 
20 per cent. Further, the proportionate saving in cost and labour 
of working is enormous, ‘Taking the pull of the chain to balance 
exactly the weight of the bridge when ieee, there is then a saving 
of,45 per cent. over the ordinary bridge in the effort required to 
raise it from its place ; and after this nearly all that is required in 
the counterbalanced bridge is the regulation of the motion im- 
parted by the counterweight. The same holds true in the lowering 
of the bridge. The effect of wind is also an important element to 
be considered. Owing to the different position of the centre the 
ordinary bridge will stand much higher when raised than the 
counterbalanced bridge. The effect of the wind pressure on the 
oy ——- ry Pm k — yo are - —_ on the former. 

2) Swivel Bridge.—In order to clear the passage properly when 
open a swivel bridge must be in general longer ven then an 
ordinary lifting bridge. The masonry owing to the foundations for 
roller path, &c., will be at least as expensive. Hence the saving 
in first cost by using the counterbalanced lifting bridge will be 
larger ; in the case taken it amounted to 34 per cent. The power 
—— for working is greater in a outed telles than in an 
ordinary lifting bridge, and the proportional saving would there- 
fore be greater also. 

(3) Rolling Bridge.—The first cost of a rolling bridge would be 
at least as great as that of an ordinary lifting bridge. The saving 
in first cost would, therefore, be as large, while the difference in 
cost of working would be much larger, since the rolling bridge, in 
addition to the effect of friction, has to be lifted bodily through a 
certain space each time it is opened, in order to pass it over the 
roadway behind. Both the latter types of bridge have also the 
disadvantage of requiring much more room to work in, the lifting 





screw thread, which 4 its wedge shape draws the two halves 
together in the line of their axes. This coupling is suited for hose 
of every kind and of every diameter, and is particularly applicable 
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to fixed pipes, gas, water, or other, which ae by its use be con- 
nected and disconnected with the greatest facility. 








THE death of Mr, J. A. Gordon, Superintendent of the Crystal 
Palace Gardens, is announced. Mr. Gordon was in part trained 
under Sir Joseph Paxton, and was well known as a contributor to 
the Gardener’s Magazine. 

INFERNAL MACHINES FoR DestroyING SHiPs.—-Much excitement 
has been recently caused by the appearance in London of a gentle- 
man, who carries about with him a metal casting of a lump of coal, 
about 5in. long, by 3in. broad, and 2in. thick. This casting of 
course resembles exactly the piece of coal from which it is modelled, 
and being — black and shiny, like coal, is a very clever 
imitation. It would passin any steamship and in any scuttle 
for a veritable piece of coal. It would appear that the a ad of 
the invention is to place within the means of persons of a diabolical 
turn of mind a ready means whereby they can indulge in gunpowder 
plots on their own little account. The sham block of coal is, it is 
said, intended to be filled with Fenian fire, or gunpowder, or gun- 
cotton, or dynamite, or nitro-glycerine, according as the playful 
turn of the Guy Fawkes who is to use it, or cause it to be used, 
may determine. The exhibitor is not the inventor. Another 
ingenious contrivance, said also to have been used in sinking ships, 
is called by the pet name of “‘rat.” The rat is said to be a boring 
machine, consisting of a reservoir of compressed air, which works 
po senha Ae ders, and rotates an auger or drill. The box con- 

the ‘“‘ rat” is placed in the bottom of the ae after 
80 a days, which are regulated a clockwork, the borer begins 








bridge being the only one which occupies no more space when open 
than when closed, This is of importance in the case of crowded 


its work, and having done it, the d drops through the bottom 


of the ship, and the box of its own accord shuts up.—-Nautical 
Magazine. 








Coa. IN InpIA.—After making upwards of twenty bore holes, 
and sinking two shafts, the Government of India have been 
successful in finding coal of an excellent quality for locomotive 
purposes in the central provinces of India, about 300 miles to the 
east of Bombay, and south of Nerbudda, and is now called the 
Wurdah Valley Coal-Field. One shaft has proved 52ft. of coal at 
a depth of 149ft., and the other 32ft. at a depth of 180ft.; whilst 
every one of the bore holes has revealed coal. The mineral ex- 
tends over a surface area as much as sixty miles in length, by from 
fifteen to twenty in breadth. To develope and superintend the 
working of this wide district the Indian Government have 
appointed Mr. Walter Ness to be their mining engineer. Mr. 
Ness is the gentleman whose name is so wsll known in connection 
with the heroic efforts to reach the entombed miners in Pelsall 
Hall Colliery. We also read in the Madras Atheneum :—* The 

ion of obtaining coal from the Nizam’s territories, for use 
in this presidency, lately occupied the attention of this Govern- 
ment, and a grant of £1200 has been asked of the supreme 
Government for the purpose of making preliminary arrangements 
in reference to this important question. The cost of procuring 
English coal for use in this presidency is so great as to render it 
absolutely necessary that coal shall be obtained elsewhere, if it is 
possible to do so, and attention has therefore been drawn to the 
coal-fields in Hydrabad, and the means which at present exist for 
the transit of coal from thence to Madras. The importation of 
coal from Australia has also been brought under consideration.”--- 
Railway News, 


MANCHESTER SCIENTIFIC AND MECHANICAL Soctety.—The first 
ordinary meeting of the above Society for the present session was 
held on Tuesday last week at the Trevelyan Hotel, Manchester, Mr. 
Allott occupying the chair. The first busi was the idera- 
tion of a proposition ‘‘ That excursions to works of interest form part 
of the Society’s programme.” This proposition was unanimously 
agreed to, and the Manchester Waterworks was selected for the 
first visit. An abstract of the Society’s report was laid before the 
meeting, and in this the council congratulated the members on the 
present position and steady progress of the Society, which now 
numbers sixty ordinary members. The council are — that 
if the present rate of advance continues the Society will speedily 
develope into a very powerful and useful institution. The council 
also hope soon to report some progress in the establishment of a 
library, towards which they have ae received valuable gifts 
of books ; and with regard to the financi — of the Society 
this was reported to be satisfactory, there being a balance in the 
treasurer’s hands. Mr. F. C. Lynde next read a paper, descrip- 
tive of hydraulic machinery used in docks. Amongst the numerous 
applications of a ne power, Mr. Lynde referred to the produc- 
tion of Sir Joseph Whitworth’s patent fluid compressed steel, upon 
which a pressure of over 8000 tons is exerted, and gave a minute 
description of the hydraulic tower at Grimsby Royal Docks, erected 
for the pu of accumulating power to work the machinery 
connected with the dock, andsupplying theshipping with fresh water, 








| and he observed that the large Cornish engines and pumps for 


supplying the docks with water had lifted 8000 gallons per minute. 
Hydraulic machinery of various descriptions was also described, 
and a discussion followed in which the most suitable packing for 
hydraulic pistons was brought forward. For small single-acting 
pistons hemp was gene recommended, and leather packing 
for larger pistons. Mr. Hildebrand remarked with regard to 
hydraulic machinery that it appeared to possess one fault, that 
whatever the load that had to S lifted the same power had to be 
used. A vote of thanks closed the proceedings. 


AMERICAN Woop Pavinc.—A system of wood paving, intro- 
duced from America, has now been down for some time in King 
William-street and in the Strand, and as it appears to answer very 
well a short account of its construction may prove interesting. 
Its great merit is the double flooring which forms a solid sub- 
stratum under it. By having planks laid in two directions crossing 
one another at right angles below it, every single block is kept up to 
its work ; and it is claimed by the inventor that streets laid down 
with it retain, unchanged, the surface given to them at first as 
long as the materials, of which they are composed, last. The 
manner in which it is laid is as follows:—When the foundation 
has been taken out, and the shape the surface is to have eventually 
given to the ground, a layer of course gravel is laid upon it, and 
that is covered with fine sand ; the whole is then carefully beaten, 
rolled, and packed, so as to form a firm basis for the wood blocks. 
Planks are then placed transversely on the street, and on that a 
second flooring is laid longitudinally. Upon this double floor 
paving blocks of pine are placed, cut so as to leave the cross grain 
of the wood to form the surface of the street. Between each row 
of blocks shallow “~ of wood, not nearly so deep as the blocks 
themselves, are nailed to the floor for the purpose of fixing them 
in position, over which, gravel, pitch, tar, &c., are filled in after- 
wa and against each strip another row of blocks is placed, 
in such a way that the joints of the wood may alternate with those 
of the row preceding—set horizontally in a similar manner to 
that in which brickwork or masonry is laid vertically, when the 
space is thus covered all over with blocks and strips clean gravel, 
free from sand and earth, consisting of small stones or pebbles, is 
made to enter and fill up entirely the interstices between the 
several rows of blocas, over the wood strips. After the whole 
surface is thus been made uniform a composition of pitch, tar, Xc., 
is poured upon it in a melted condition, so as to penetrate the 
mass and penetrate through it down to the _——s. The vel 
is then rammed down tightly between the rows of paving-blocks 
by appropriate means, after which more gravel is put on until all 

e surfaces of the spaces between the b are made uniform 
with theirs; more of the composition is then poured over the 
whole street surface, and over that a thick coating of sandy grit is 

which adheres to the pitch, &c., and thus becomes a 
part of the pavement, penetrating-the face of the wood. 
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NEW CARRIAGES FOR THE BRIGHTON 


CoMPARISONS are proverbially odious, and it is not intended 
herein to institute any specific comparison, but it may be said 
with truth that, using general terms, the carriages recently 

uilt by Mr. Stroudley for the South London line will compare 
very favourably with many railway carriages that have been 
run in former times, and that are running now, upon various 
lines in the United Kingdom and in other quarters of the 

miness in wi on height, tebe ante py 
ess 
of extemal and internal I : 


7Pthe above en 


These are 26ft. long and 8ft. 
having five eompartments seated for 









| seats are Ift. Gin. from the floor, and lft. 6in. broad. Pas- 
sengers of ordinary stature and dimensions have clear space 
between their knees of 1ft. 10in. The window lights are on an 
unusually liberal scale. In addition to the ordinary glazed skding 


i have side lights | 


lights over the d these third-class carriages 

of plate Fane, oft. Sin. high, by 2ft. 10in. wide. As for their 
weight, the time has not long gone when carriages to accommodate 
twenty-eight to thirty-two y s have i, empty, from 
seven to eight tons ; the carriages here referred to carry fift pas- 
sengers, and weigh 6 tons 2 cwt., giving 2 cwt. 1 qr. 12 Ib. per 
passenger. The new carriages are drawn by the clever little 
engines, already illustrated in THE EncinzeRr, that weigh 24 tons 
12 cwt. loaded, against the 38-ton to 4C-ton engines they displaced. 
| The third-class referred to have 15ft. between their 
‘wheel centres, The new carriages are close buffered, and have 
a single central buffer and connecting draw-bar; an arrange- 
ment well adapted for ej upon a line almost entirely 
on curve, The exteriors are of picked mahogany, varnished 
and polished, and present a compact, handsome appearance. To 
diminish bulk and weight without sacrificing strength, the bearing 
frames are faced with s 


Rah 





the other external portions of the , Which are in all respects 
| creditable alike to the designer, the bull ders, and the company. 

| Asa supplement to our present number we give drawings 
of one of the new first-class i the weight of which is 
7 tons 1 cwt. 29r or about 4 ewt. 1 qr. nger, 

The body of the - - is of picked Honduras mahogany 
varnished and polished. e frame is of teak. The longitudinal 
sole plate is faced with steel, which is grained as teak, and pre- 
sents a bright perfectly smooth surface, The iron work of the 
frame and other parts is bronzed. 

These carriages, as may be seen from the drawings, are 26ft. in 
length by 8ft. wide, have seats 2ft, 2in. broad, and allow a clear 

ee space of 2ft. The compartments, of which there are four in 
each “7 ~ are each seated for eight passengers; they are 
6ft. 4in. in 7 The width of the seat between elbow par- 
titions is 1ft. Yin. There is one smoking compartment in each 
carriage ; that is upholstered in blue leather and trimmed with 
blue and white lace. The other compartments are lined with blue 
och arises eee awetcte gra c 

ii russe e carriages have a height of 6ft. 2in. 
at the eaves, and 6ft. lin. at the crown. The window lights, of 

late glass, are 2ft. 3in. high, by lft. 4in. wide, and are 

urnished with blue French merino blinds. The carriages, as 
before stated, are close coupled, and have only one central buffer. 





TANK LOCOMOTIVE BY THE BERLINER MAS- 
CHINENBAU ACTIEN GESELLSCHAFT. 

In our last impression we gave a woodcut of this fine engine, 

sho its external characteristics, We have much plessure in 

now in the hands of our readers a complete working 

pacing of fi, fully dimensioned, constituting No. 67 of our Port- 


The dimensions are nearly all given in French measures—milli- 
spetene— Cie queapens Sting the thickness of the plates and the 
diameter of the cylinders. In one or two instances we have trans- 

It would have been impossible to reproduce the 


measures in English, and at the same time t. make the 





teel plates, in which no bolts or bolt heads | 
are visible ; the steel is grained as teak, and harmonises well with | 





NEW ROLLING STOCK, LONDON, BRIGHTON, & SOUTH COAST RAILWAY.—THIRD CLASS CARRIAGE. 








or 
Between Grrucsa 


drawing scale, because there is no pure English equivalent for 
almost any of the dimensions wu To the majority of our 
readers, however, we feel certain that French dimensions will pre- 
sent no difficulties whatever. 

Everything is so clearly shown in the drawing that we need only 
call attention to one point, which, however, will hardly be over- 
looked. We allude to the extremely ingenious device employed 
to permit the radiation of the trailing axle. The tail end of the 
engine is carried on one transverse spring only, the stirrup of 
which rests with a ball and socket joint on the middle of a double 
plate bridge. At each end of this bridge is a roller which rests on 
the top of the axle-box, curved to fit it, as shown in the cross- 
section at the fire-box end. As the axle swivels it carries the 
bridge with it, the bridge turning on the ball joint under the 
spring. The riseand fall of the trailing wheels at either side is 

so fully allowed for by this arrangement, which appears to us to 
possess many most excellent features. It will also be noticed that 
the trailing axle bearings are of enormous length, and fitted with 
a central collar. The slide valve is Haswell’s patent, which 
reduces the necessary throw of the valve. The valve gear is 
Allan’s. The cock seen beneath the boiler is for emptying the 
tanks when necessary. A short compensating lever is introduced 
between the leading and trailing spring. The construction of the 
fire-box is worth attention. Altogether the engine is a very fine 
specimen of its class, and we beg to express our thanks to the 
makers for the courtesy with which they have placed their drawing 
at our disposal, The weight of the engine full is about 344 tons, 





Tue following appointments have been made at the Admiralty : 
William Herd and Joseph Sharpe (B), engineers, to the Amethyst ; 
Thomas Cross, engineer, to the Cracker; Robert Dixon, Phili 
Blanch, and James J. Walker, engineers, to the Ariel. 

Sour Kensinecton Musrvum.—Visitors during the week ending 
5th July, 1873:—On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 p.m., Museum, 11,303; Naval and other 
collections, 1035; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 am. am 6 pam, Museum, 2028; Naval and 
other collections, 41; to ,007 ; average of corresponding 
week in former ~~ 14,756 ; total from the opening of the 
Museum, 12,594,261. 

On Monday last a largely attended meeting of delegates, from 
various parts of Lancashire and other colliery districts which are 
connected with the Amalgamated Association of Miners, was held 
at Farnworth for the purpose of considering the weighin of coal 
on the pit banks. The question, it a has repeatedly been 
before the council of the association, and a short time a depu- 
tation was sent to the South Yorkshire district to see the system 
in operation, and to collect information with respect to its work- 
ing. After some discussion the f im 


was :—“ That this meeting, having the report of the 
deputation sent by us to South Yorkshire to examine their mode 
of wei coals on their pit banks, are fully convinced that every 
objection to weighing can be fully And we hereby 
ourselves not to rest satisfied until! y the 
stan weight of the country has become ” A resolu- 
tion wasalso carried thanking Mr. J, Narm: and Mr. P. Casey, 
secretaries of the South Yorkshire Miners’ Association. for the 
information furnished to the deputation. 
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THE ROYAL SOCIETY. 

On Thursday, May the 29th, Sir George B. Airy, President, in 
the chair, Dr. B. W. Richardson delivered the Croonian lecture, 
taking for his theme ‘‘ Muscular Irritability after Systemic Death.” 
The lecture was illustrated by experiments, among which, were 
the re-animation of some specimens of ¢ and a toad, which 
had been kept frozen in ice for a considerable time, and were to 
all outward appearance dead. The record of experimental en- 
deavour included a review of the labours of five and twenty years. 
The subjects treated embraced the effects of cold, of water forces, 
of abstraction and supply of blood, of chemical agents, and of 
modification of the physicial conditions of nervous matter. The 
lecturer held that the am of muscular movement and the 

recise relationship of nervous to muscular structure in the 
fivin, and in the dead conditions were the problems to be solved 
by physiologists of the present day. There had been six great 
instaurations preceding it, viz., the introduction of the art of 
anatomy, the ene of the circulation of the blood, the dis- 
covery of the chemical process of respiration and nutrition, the 
discovery of the ultimate structure of the animal bodies, the 
discovery of osmosis, and of the crystalloidal and colloidal con- 
ditions of animal matter, and the discovery of methods for the 
general and local extinction of pain. 

At the meeting on June the 19th, Mr. Wm. Spottiswoode, Vice- 
President, in the chair, a large number of papers were read. Mr. 
Greville Williams read one entitled ‘* Researches on Emeralds and 
Beryls,”* accompanied by specimens of various bery] glasses, cut and 
uncut. His studies on two of the processes generally adopted for 
the analysis of emeralds, beryls, and other minerals containing 
glucina and alumina, were not sufficiently advanced to be em- 
bodied in this paper, but an account of them is promised shortly. 
The colour of the emerald has frequently been a subject of dis- 
cussion ; Klaproth thought that it was due to iron, but when he 
found that Vanquelin had discovered a trace of chromium in 
emeralds he attributed their colour to it. In this view he was 
sustained by Woéhler and Rose and perhaps Baussingault. Levy 
said it was due to the presence of some organic substance, having 
discovered a certain quantity of carbon in the burnt stone. The 
author’s results do not sustain this view. He found carbon in a 
colourless beryl, and on exposing an emerald for three hours in a 
platinum crucible to a bright reddish yellow heat, the green 
colour was found not to be destroyed. He is of opinion that no 
organic colouring matter could withstand such a temperature for 
so long a time. Moreover, on fusing chromic oxide with colourless 
beryls a green colour is imparted to the stones, One crystalline 
gem (the ruby) has undoubtedly been ner gpey in nature at a 
high temperature, equal to that of the heat of the oxyhydrogen 
blow pipe. Its red colour is probably due to a reaction between 
alumina and chromic oxide, and this only takes place at very 
elevated temperatures. The fact that emeralds and beryls lose 
density when fused cannot properly be cited as proving that they 
have been made in nature at a low temperature, for it is quite 
possible that they were crystallised out of a solution in a fused 
mass, originally formed at a temperature high enough to keep the 
constituents of the emerald in a state of fusion, and that the 
crystals developed themselves during a slow process of cooling. 

Mr. F. Chambers gave a paper on “‘ The Diurnal Variations of 
the Wind and Barometric Pressure at Bombay.” The relation 
found to exist between these leads the author to the conclusion 
that they afford a possible if not a probable explanation of that 
movement of the air, which Dove calls the ‘‘Law of Gyration.” 
He also believes these results to be applicable to the discussion on 
weather and storm prognostics. In another paper by the same 
author and Mr. C. Chambers, an attempt is made to determine a 
mathematical expression for observations of complex periodical 
phenomena, and for planetary influence on the earth’s magnetism. 
Mr. Robert 8. Ball contributed some researches in the dynamics of 
arigid body by the aid of thetheory of screws, and Mr. W. H. Fowler 
described a newly discovered extinct mammal from Patagonia. 

Messrs. De la Rue, Balfour Stewart, and Benjamin Loewy con- 
tributed a paper “‘On a Tendency observed in Sun Spots to Change 
Alternately from one Solar Hemisphere to the other.” The 
authors found that during periods of great disturbance there is a 
tendency in spots to change alternately from the north or positive 
to the south or negative hemispheres, and vice versd, the period 
of such change being about twenty-five days. On the other hand, 
when the solar disturbance was inconsiderable the spots evinced 
no such systematic oscillation. They do not profess to have dis- 
covered the cause of these oscillations; but they nevertheless 
suggest that the observed facts may be connected with two other 
observational facts, one of which was first brought to light by 
Carrington, the other by the authors themselves. Carrington 
asserts that, generally speaking, spots in the north hemisphere 
have much about the same latitude as those occurring at the same, 
or nearly the same, period in the south, both sets widening 
or contracting together. The second fact is, that spots 
about the same period have a tendency to’ attain their 
maximum at or near the same ecliptical longitude. If, 
in these series of observations given by the authors, it is 
supposed that the greatest positive extremes were caused by 
the positive spots attaining their greatest size, and the greatest 
negative spots attaining their greatest size, it would follow that 
the two sets, positive and negative, must have taken their rise at 
places on the sun’s surface 180 deg. of longitude different from 
each other, inasmuch as the one set passed the same ecliptical 
longitude as the other, about twelve or thirteen days before or 
after. But, if the positive set have the same latitude as the nega- 
tive, and if the one is 180 deg. of solar longitude different from 
the other, it would mean that the two outbreaks are at opposite 
ends of the same solar diameter, 

The subject of another paper, by Mr. C. H. Jones, was ‘‘ Observa- 
tions of the Effects of Exercise on the Temperature and Circula- 
tion.” The best available test of the power of a human frame to 
endure the strain of disease and fatigue are the effects of nervo- 
muscular exertions on the great functions of circulation and calori- 
fication in the individual. He holds that nervo-muscular exertion 
raises the bodily temperature, and that this result is promoted by 
any existing debility. Excessive expenditure of force may gene- 
rate a condition of high but transitory fever. He concludes from 
his observations that the heart’s force is in most cases more or less 
weakened by great exertion; that the arterial contractibility is 

probably always lessened, even when the exertion is moderate; 
that after exhaustion the heart recovers sooner than the artery; 
that the acceleration of the pulse probably depends chiefly on ex- 
haustion of the vagi ; that the temperature is usually elevated from 
“36 deg. to 1°8 deg. Fah., but in rare instances, or after prolonged 
toil, may be lowered 1°08 deg. to 2°16 deg. Fah.; and that the ca- 
pacity to endure fatigue indicates a like power to endure disease. 

From a report of Commander J, L. arton, of H. M. Survey- 
ing ship Shearwater, some observations on the “Currents and 
Undercurrents of the Dardanelles and Bosphorus,” were com- 
municated by Admiral Richards, C.B. The observations were 
made between the months of June and October, 1872. The 
to show that there is a general flow of the Black Sea water ugh 
the Bosphorus, Marmora, and Dardanelles, to the Mediterannean, 

robably caused by the prevalence of north-east winds in the 
Black Sea, the excess of water received from the rivers over 
the amount lost by temperature at some seasons, and the difference 
of wary Ene ny in the two seas. The wind has by far the 
greatest influence, A general counter-current sets up under the 
surface stream in an opposite direction from the Mediterranean to 
the Black Sea. This may be dependent on the surface current, 
for when the latter is slack the undercurrent is slack likewise. 

th direction of the surface current 





west current. Whenever a point juts out into the straits, or a 
turn occurs, counter-currents run up strongly inshore on their 
lee sides as might be expected, and, generally speaking, with the 
exception of Ress places where the straits are narrowed by two 
points opposite to one another, either slack water or slight eddy 
exists on either shore for a short distance from the coast. As a 
general rule the stronger and more continuous the north-east 
wind, the stronger the south-west set; but the surface currents 
are capricious in their rates, the wind seeming to affect them 
more at some times than at others, The current is rarely strong 
when there is no wind. Its general average may be taken at one 
and a-half knots from one end of the strait to the other; at Chanak 
Kaleshi it will run three, when at Gallipoli it is but one knot. 
The maximum current is at Chanak, where with a strong north- 
east wind it will attain a speed of four and a-half knots. A 
a wind will stop the current in the upper part of 
the strait, and a long continuance will cause it to change entirely 
in direction, but it will never run more than a knot to the north- 
eastward. Though the maximum lunar tide is only 3in. or 4in., 
the water sometimes rises as much as 2ft, above its usual height, 
which may be accounted for by the same cause, i.e., the different 
winds at the two ends of the straits checking the flow below, and 
causing the water to accumulate above. The general result of the 
under-current observations in the Dardanelles is, that an under- 
current exists wherever a surface one does, and invariably in an 
opposite direction. When the surface-current was slack so was 
the under-current. The depth of the former appeared to be about 
ten to fifteen fathoms. Below this the whole of the water to the 
bottom was found to move in a contrary direction. At about 
ten or fifteen fathoms depth, also, the specific gravity of the water 
generally altered rapidly, approximating to the Mediterranean 
density below and that of the Black Sea above. This would show 
that it was not superfluous water that was running back under- 
neath, but that it was the Mediterranean supplying the place of 
the lighter Marmora water. There appeared to be little or no 
slack water between the two currents. In one instance, during 
the observations made on the Dardanelles under current, four 
boats were posted across the western entrance to the Dardanelles, 
from Koum Kaleh to Seddul Bahr. The wind was light and 
variable, but it had been blowing half a gale from the north-east 
the three preceding days, and the surface stream was strong, 
nearly three knots, but with smooth water. The results on that 
day were curious, as, instead of the under counter-current existing 
from the bottom upwards to about fifteen fathoms as usual, it 
was found between ten and twenty fathoms, running strongest 
at fifteen ; but below twenty fathoms the water was apparently 
moving in the same direction as the surface. Here, too, at the 
surface was no longer the pure Sea of Marmora water, the density 
showing it to be mixed with the Mediterranean, probably from a 
counter surface-current that runs up inshore on the European side. 

In the Bosphorus the general flow was from the Black Sea to 
the Marmora, and at an average rate of about two and a-half 
knots, but the speed of the current varied from hour to hour, and 
the course of the strait was so tortuous that the water ran in 
swirls and streams of different speeds. Generally the current ran 
quicker in the afternoon than in the forenoon, and as the mornings 
are usually calm and the north-east breeze gains strength during 
the day, this seemed to be attributable to that fact. Unlike the 
Dardanelles, the currents in the Bosphorus are not slack in a calm 
asarule. On two occasions during the Shearwater’s visit the 
current seemed te have ceased altogether without any apparent 
cause, calms existing at the time, but in certain places the water 
was still draining down. The Turkish fleet, which lay in the 
strength of the current opposite Scutari, were: swerving in 
different directions, It was reported that in the-winter season, 
when south-west gales of long duration are not uncommon, the 
current will run the opposite way with some strength. The 
current gathers strength as it advances towards the strait. At 
the northern entrance it was never found so strong as at the 
southern, A general under-current running counter to the 
surface stream was found at both ends of the Bosphorus ; in the 
deep channel the rate of this, as recorded by the drift of the buoy, 
varied from one to a fraction of a knot, and the depth at which it 
was found varied from fifteen to thirty fathoms, subject to correc- 
tions. The spot chosen for observation of the under-current in 
the Bosphorns was at the southern end between Seraglio Point and 
Leander’s Tower, Here the whole surface ran down with great 
velocity with no side eddies. There is a narrow channel of thirty- 
four fathoms close to the Stamboul side, otherwise the depth 
does not exeeed twenty fathoms. In this deep channel the up 
under-current was found. A drag was tried in a north-east wind, 
force four, and with a surface current of three and a-half knots. 
When lowered to a depth afterwards assumed to be twenty 
fathoms, it at once rushed violently away against the surface 
stream. A counter under-current of one knot was discovered 
at fifteen fathoms, which rakes the surface-current much 
shallower than that met with in other observations. 

Endeavours were made to get a series of densities and tempera- 
tures in the Black Sea, in order to ascertain the conditions at 
all depths. The steam cutter with some difficulty obtained an 
offing of six miles on one occasion. The wind was strong and the 
sea high. The results obtained showed a uniform density of 1°012 
from the surface to bottom in a depth of thirty-eight fathoms. 
Temperatures showed great decrease at the bottom, and the cold 
stratum observed on several other occasions was found here also. 

The meeting was adjourned till November. 





THE INSTITUTION OF CIvIL ENGINEERS.—The Council of the 
Institution of Civil Engineers have awarded the following 
premiums :—(1) A Watt Medal, and a Telford Premium, in books, 
toSir C. A, Hartley, M. Inst. C.E., for his paper on ‘‘ The Delta of 
the Danube, and the Provisional Works executed at the Sulina 
Mouth.” (2) A Telford Medal, and a Telferd Premium, in books, 


to J. Deas, M. Inst. C.E., for his memoir on ‘‘The River Clyde.” 
(3) A Watt Medal, and a Telford Premium, in books, to J. Head, 
Assoc. Inst. C.E. Se ie paper on ‘‘ The Rise and P: s of 


Steam I tion on Roads.” (4) A,Watt Medal, and a 
Telford Premium, in books, to W. Anderson, M. Inst. C.E. for his de- 
scription of “The Aba-el-Wakf Sugar Factory, Upper at 
(5) A Telford Medal, and a Telford Premium, in books, to y oi 
Thornton, C.B., for his essay on ‘‘The relative advantages of the 
5ft. 6in. Gauge, and of the Metre Gauge for the State Railways of 
India, (6). A Telford Medal, and a Telford Premium, in books, 
to Colonel W. H. Greathed, C.B., R.E., for his ‘‘ Account of the 
practice and results of Irrigation in Northern India.” (7) A 
Telford Premium, in books, to J. Milroy, Assoc. Inst. C.E., for 
his paper on ‘‘ Cylindrical or Columnar Foundations in Concrete, 
Brickwork and Stonework.” (8) A Telford Premium, in books, to 
W. Pole, LL.D., F.R.S., M. Inst. C.E., for his ‘‘ Notes on the 
Rigi Railway.” (9) The Manby Premium, in books, to T. Sopwith, 
jun., M. Inst. C.E., for his paper on ‘‘ The Mont Cenis Tunnel.” 
Nos. 1, 8, and 9, have previously received Telford Medals. The 
Council have likewise awarded the following prizes to students of 
the Institution :—(1) A Miller Prize to F. Salter, B. Sc., Stud. 
Inst. O.E., for his paper on “Economy in the Use of Steam.” 
(2) A Miller Prize to J. Newman, Stud. Inst. C.E., for his paper 
on ‘‘The Calculation and Investigations necessary in designing 
Iron Cylinder Bridge Piers.” (3) A Miller Prize to A. Fyson, 
Stud, C.E., for his paper on “The English Stan- 
dard Ga versus Narrow Gauges f Railways,” (4) 
A Miller to J. P. Maxwell, Stud. Inst. 





or 
C.E., for his ** Notes 
ts) way Ourves.” (5) A Miller Prize toK. W. Hedges, Stud, Inst. 
C.E., for his description of ‘‘ The Denver and Rio de Narrow 
Gauge Railway.” (6) AMiller Prize to N. St. B. Beardmore, Stud. 
account of ‘‘The Reconstruction of 

for his 

Miller Prize to ©, 
** Morten,” 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting of this Society was held at the rooms, in 
New York, March 19th, 1873. 

Mr. Joseph Whitney, C.E., of Cambridge, Mass., presented 
the subject of ‘‘ Leakages in Water Pipes,” illustrated by speci- 
mens of defective pipes from the Cambridge Waterworks. He 
desired to make a simple statement of his own operations and 
experiments. The great and growing increase in the consumption 
of water is a matter of the first importance in the management of 
waterworks, Scarcely a report relating to waterworks is issued 
which does not refer to it, and as something quite unaccountable ; 
still no systematic effort is made to ascertain its cause. Some 
years since his attention was called to the subject in Cambridge, 
where, for three years preceding, the water pressure had been 
growing less, thus causing much inconvenience and insecurity in 
case of fire. This was ascribed to the great number of users from 
one main—an 8in. pipe. In a particular house the water scarcely 
rose to the second story at night orday. After inquiry a series of 
observations were made, with syphon pipe and pressure gauge, to 
determine the cause. These were made in the morning, when the 
consumption was nearly nothing ; and in one case, by shutting off 
certain sections from the main—say a 4in, or Gin. pipe—a large 
leak was revealed where the pipe, laid in a street filled with oyster 
shells, had parted. In another case, when the gate was closed, 
the water in the syphon at once rose 16ft.—equal to about two 
stories of an ordinary house. The pipe, about 600ft. long and 
laid upon a marsh, was examined, and the leak found in a joint, 
where the two parts had been entirely separated by a settlement 
of one section. These and other leaks, detected similarly, were 
closed, and thus, without any increase of size in the mains, an 
additional head was secured of 35ft., which gave a full supply to 
each house in that locality, 

Observations were afterwards made upon the water in the 
reservoir in the night time, which showed still a leakage. By 
continued experiments upon the pipes throughout the city nearly 
two hundred leaks, of from 1000 gals. to 2000 gals. each per hour, 
were found. The necessary repairs were made, and thereby the 
average daily consumption per head was reiluced from 85 gals, to 
35 gals., which is not more than one-half that in most cities. 

Leakages of this character may exist a long time without being 
known. Thus, it may start when the water is first let on, and the 
water find a passage through some blind channel into the sewer ; 
it will not be seen at the surface unless the upward and outward 
is the easiest course. It is quite probable that this subject concerns 
other cities than Cambridge, and furnishes a satisfactory reason 
for the great increase in the consumption of water, and the cor- 
responding growing demand for supply which more or less em- 
barrasses public authorities. It is said that in the city of New 
York the consumption is about one hundred million gallons per 
diem. If so, he was sure fifty millions were wasted through 
unrecognised leaks into the sewers and surrounding rivers. In 
Boston more than seventeen millions of gallons are supplied where 
eight millions should suffice. It is a fair presumption that one- 
half those great amounts—being but waste—and its corresponding 
cost in the construction and operation of waterworks, may be 
saved. Surely examination, complete and exhaustive, should be 
made to determine whether this is presumption or fact. 

Mr. Thomas F. Rowland, M.E., of Greenpoint, New York, pre- 
senteda paper on the ‘‘ Adaptation of Mechanical Powertothe Work 
of Charging and Discharging Gas Retorts,” illustrated by a large 
working model of machinery for the purpose, by which it is pro- 
posed to take the coal from a pocket outside of the retort house, 
size, mix, transport, and deposit it in proper quantities in the 
retorts, afd afterwards fm cod therefrom the resulting coke 
into the coke barrows, The 5 tay consists, first, of an iron 
car which traverses the retort house in front of a bench upon a 
railroad of 12ft. gauge, and carries the mechanism for charging and 
discharging, and, second, a series of buckets which, suspended 
from an overhead or ‘* pendent railway,” conveys coal to the 
charging apparatus. The iron car—about 14ft. square—is pro- 
pelled by an engine and boiler placed upon it, which also drives the 
machinery carried. Midway on the car the meter is located which 
receives the coal from the buckets and deposits it in the charger. 
The meter is a horizontal cylinder divided longitudinally into 
three compartments or cavities, such that each will contain 
enough coal for one retort. It revolves intermittently at the base 
of a hopper or “coal pocket” which receives the coal from the 
buckets, each cavity therein being in turn filled with coal and 
emptied by discharge into shoots severally in communication with 
the three scoops of the charger. These shoots are placed one 
above the other, and as the meter revolves are automatically 
opened and closed, so that the coal is discharged into each in euc- 
cession. The edges of the meter cavities and of the throat of the 
‘coal pocket ” are armed with hard, sharp, steel blades, to cut or 
crush fragments of coal, which, lodging between the surfaces, 
otherwise might clog the machine. The ‘‘ charger” is a carriage 
traversing the top of the car transversely ; its three scoops are 
placed one above the other at distances corresponding to the 
vertical measure between the retorts; they are D shaped like the 
retorts, and have movable bottoms. When the scoops are filled, 
by a transverse movement of the carriage, they are thrust forward 
into the retorts, the motion being reversed, the bottoms, and then 
the sceops are withdrawn, thereby the coal is deposited evenly 
over the retort, and the scoops made ready for another charge. 

The “‘ discharger” is a carriage similar to the ‘‘ charger.” The 
two are placed at opposite ends of the car, and the meter between 
them. By an automatic device three hoes or rakes are simulta- 
neously thrust into three retorts, drop until they rest on the 
retort tethons, and then withdrawn, whereby the coke is removed 
and dischi on to the retort-house floor, or into coke barrows. 
One tier of retorts may be charged and the adjacent one dis- 
charged at the same, and in a very brief time. 

The ‘‘ pendent railway” consists of two single parallel rails, 
10ft. apart, suspended from the retort-house roof over the railroad 
before mentioned, and connected at the ends by semicircular rails, 
thus together forming an endless line, from which is suspended a 
series of coal buckets attached to a flexible steel belt, by which 
they are separated at uniform distances apart. The belt passes 
around horizontal drums, 10ft. in diameter, and p one 
at each end of and below the line, their vertical shafts 
being in the centre of the curved rails. One of these drums 
is an idler ; the other, that at the receiving end, is in a tower 
outside of the retort house. In its periphery are two openings, 
diametrically opposite, which, by two inclined shoots, are con- 
nected with a fixed cylindrical hopper or reservoir for coal above. 
The buckets are vertical cylinders, with one-half of the upper part 
cut away, so that when they are in contact with the drums their 
axial planes coincide with the periphery. The between the 
buckets on the belt is equal to one-half the circumference of the 


8. 

When this apparatus is in motion the buckets pass along the 
“pendent” railway—their openings are brought successively in 
contract with the openings of the drums, so that the coal 
conveyed by the inclined shoots from the reservoir drops through 
them, the ew being regulated by valves in the shoots, worked 


automa’ y. 

The buckets have hinged bottoms to drop downward, and are 
ope’ when passing ever the “coal pocket” on the car, at the 
will of the operator, by releasing a catch; they are mechanically 
closed just before wo Be ho the drum, where they are filled, 

The coal in the yard after passing between 
rolls, is lifted to the reservoir over the drum 
similar to those used at Messrs, Hecker’s flouring mills in New 





York. 
The several parts of this apparatus can be worked dently, 
and ee to the ee be 
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RAILWAY MATTERS. 


Ir is tel ed that the English engineers have completed the 
survey of pay fifty miles, viz., from Teheran to Kasvin, of the 
mer line of railway frém Teheran to Resht, on the Caspian. 

art of them have left for Resht to commence surveying thence 
towards Kasvin. 


Mr. Benzon, of 34, Old Broad-street, a director of the Pullman 
Palace Car ney ae of Chicago, United States, writes that the 
company have made arrangements to extend to the whole of 
Europe the American . 7—~ of drawing-room, sleeping-room, and 
hotel cars, ‘‘so widely known as the an Palace cars,” 
which are in use on upwards of 120 different railroads in the United 
States, and that a contract has already been entered into with 
pom cen Railway Company of England to supply that line and 
its branches, 


THE adjourned meeting of the Great Southern of India Company 
was held at the London Tavern on Tuesday ; Mr. J. Chapman in the 
chair. The chairman stated that the meeting had been adjourned 
from the 24th ult., at which a few shareholders were appointed to 
confer with the directors and report to a future m as toa 
proposed contract for amalgamation with the Carnatic Railway 
Company, and in respect of a bill to sanction it. The necessary 
documents had not been completed, the committee had not made 
any report, and the meeting would, therefore, stand adjourned to 
a day to be fixed, of which due notice would be given. 


A PROJECT is on foot, says the Times, for a subscription of about 
£60,000, to establish a short line of railway in China as a present 
to the Emperor, with the view of bringing the imperial mind to 
a sense of the advantages to be derived from the introduction of 
such works. A meeting was held at Stafford House on Wednes- 
day, under the presidency of the Duke of Sutherland, in 
furtherance of this proposal. The meeting was well attended, and 
very successful, As it was rumoured, however, that a railway is 
actually arranged to be proceeded with immediately from Tientsin 
to Pekin, the subscription list was not proceeded with, although 
many very handsome donations had been proffered, but an influen- 
tial committee was appointed to take such further steps as may 
seem desirable. 


Ar the last meeting of the Austrian Geographical Society 
Colonel von Stubendorff, of the Russisn army, presented to the 
society the last Government map of Central Asia, which is based 
on the most recent surveys made by Russian officers. The Russian 
Government has for some time been considering the means to es- 
tablishing a railway communication with its possessions in Central 
Asia. In Transcaucasia there is already a railway from Poti to 
Tiflis, which will in a short time be extended to Baku, on the 
Caspian. There are two plans for connecting this railway with 
the European system ; the one bya linefrom Vladikarkas to Tiflis 
through the Caucasus range, of which Colonel Stebnitzky is the 
author, is that which finds most favour with Russian military 
authorities. 


ON Monday forenoon a large portion of the roof of the railway 
station at York was knocked down. A train was being shunted 
near the south end of the platform, when, owing to the carriages 
not being properly coupled, a horse-box ran off the line and struck 
one of the pillars supporting the roof. Three others were also 
struck, and the roof to the extent of about fifty yards in —— 
and about twenty yards in width, suddenly collapsed and fell to 
within a few sof the ground. The crash created great alarm, 
but fortunately no person was injured. Workmen were engaged 
until night in removing the roof, and the train, upon which the 
roof rested, was not liberated until nine o’clock at night. The 
traffic was resumed as usual on Wednesday morning from the south 
end of the platform. 


THE annual meeting of the shareholders of the Erie Railroad 
was held on Tuesday. A Reuter’s telegram gives the following 
account of the proceedings :—‘‘ According to the statement of Mr. 
Watson, the chairman, the funded debt amounted to 40,040,000 
dols., the capital stock to 86,537,000 dols., and the floating debt 
to 1,700,000 dols. The latter shows a reduction of 4,750,000 dols. 
The earnings continued steadily to increase, and nothing had oc- 
curred to raise a doubt of the dividend not being fully earned and 
properly declared and paid. The system of making ample allow- 
ance for all necessary expenditure, and dividing the whole net 
earnings among the stockholders at short inte had proved the 
most honest and wise. In conclusion, Mr. Watson declared that 
the present board of directors was pledged to this principle. The 
M‘He and Bischoffseim ticket was unanimously elected by the 
shareholders.” 


THE Scientific American gives the following information respect- 
ing the Texas Pacific Railroad :—This line, which is one of the 
youngest of the great transcontinental routes now in process of 
construction, is, with its ctions, to + New York with 
San Diego, on the Pacific coast, and then with San Francisco. In 
extent, the road to its terminus will be four hundred and fift 
miles shorter than any line now connecting the metropolis with 
San Francisco, or, with its branch to the latter city, will not 
exceed, in the distance passed over, any of the present routes. 
The surveys across the continent, which have recently been made, 
indicate that the region chosen is especially adapted to the con- 
struction. Among the remarkable features, it may be noted that 
the summits to be crossed are about 32 per cent. less than those 
on existing Pacific roads, while the grades and curvatures will be 
about 62 per cent, less. The climate through which the line is 
located is so favourable that no train need be delayed by snow 
or similar obstructions, common upon the northern roads; and an 
abundance of excellent coal for fuel is accessible at numerous 
points, The entire rail transportation between the waters of the 
Pacific and New Orleans will be less than 1800 miles, and with 
ports in Texas something under 1500 miles. Adding to these 
advantages the bordering Mexican States, with their great mineral 
wealth, together with the immense traftic of Texas, California, New 
Mexico, and Arizona, it certainly seems that the enterprise will 
prove of great value, both nationally in opening to trade an almost 
unrivalled section of the country, and individually in the large 
profit which it must yield to its projectors. 


THE + of the Stamboul, Adrianople, Philippopolis, and 
Bellova Railway took place on the 17th = when a special train 
conveyed the Grand Vizier, the Ministers, and other officials from 
the Seraglio Point terminus, stopping at Tchataldja, the Tchor- 
loo station, half way to Adrianople, at Suleh Bourgas, on leaving 
which the line leaves the Boganeh Valley to cross over to that of 
the Maritzo, at Adrianople, at Philippopolis, and making the 
Bellovaterminusaftera successful journey rts Mo beautiful coun- 
try ail in the highest state of exci ton the i Bellova 
is 560 kilometres from Constantinople, and at this point begin the 
works already commenced by the Government i in extension 
of the railway to Sophia. The railway from Constantinople to 
Adrianople, 320 kilometres long, has been built under a sub- 
contract by a French company, the Enterprise Générale, but, 








owing principally to the configuration of the country, it is formed | 


in a great measure of a series of large curves with many heavy 
embankments, _ Its working is, therefore, more expensive. The 
line from Adrianople to Bellova, 240 kilometres, has wooden 
bridges, but it is reported to be adapted to rapid yet traffic, 
Besides the above 560 kilometres, the Roumelian ilway 
Company have also constructed a line from Adrianople to 
Dudeagatch, on the Agean Sea, 150 kilometres; a line from 
Salonica to Uskub, 243 kilometres ; and one from Bamaluka to 
the Austrian frontier, 102 kilometr together 1055 kilometres, 
all now opened for traffic and favourably reported u Two 
— Mags Fay and sections of all these lines had not even 
been made. The line from Salonica to Uskub, when extended to 

, ia, will there join the preset raitway from Constantinople to 


va, 








NOTES AND MEMORANDA. 

THE number of inhabited houses in the Metropolitan police 
district is 519,489 ;"in the City police district 9305, giving a total of 
528, The ber of ib is 1400, and of hackney 
carriages 8108. The estimated number of horses drawing public 
carriages, allowing two horses for each hackney carriage and six 
horses for each omnibus (which is about the average number), is 





From the traffic returns of the Suez Canal it appears that in 
or anne of 1872-73 on See jegh reap Ay ——_ 

through, against two h and eighty-eight in the pre- 
ceding twelve months, while the tonnage increased at a much 
larger rate—674,818 tons against 293,362 tons. This gives to the 
short cut 24 per cent. of all the tonnage passed at present between 
India and Europe and America. 

THE Sphinx of tis nearly covered up by the sand of the 
desert. The neck of the Sphinx is partly cut across, not, as we 
are assured by Mr. Huxley, by ordinary weathering, but by the 
eroding action of the fine sand blown against it. Ta these cases 
nature furnishes us with hints which may be taken advantage of 
in art; and this action of sand has been recently turned to 
extraordinary account in the United States. 

Meister, Lucius and Bruning, of Hoechst, have invented a 
peneies for Preparing alizarine from anthracene, which is briefly as 
‘ollows :— The anthracene is first oxidised with a mixture of 
bichromate of potash and nitric acid, and thus converted into 
anthrachinon. The latter is next boiled with nitric acid, which 
converts it into nitro-anthrachinon. Lastly, this is heated with 
an alkali, and the alizarine precipitated by an acid. 

WE understand that Levallois, of Paris, has patented in France, 
three alloys which are very hard, and are made by fusing soft iron, 

m, and nickel in a crucible with suitable flux. The first 
quality contains ninety-three parts soft iron, six and a half parts 
tungsten, and one half-part nickel. The second is composed of 
ninety-five s soft iron, four and a-half parts tungsten, and one- 
half part nickel. In the third, there are ninety-seven parts soft 
iron, two and a half tungsten, and one-half nickel. The fiux 
consists of thirty-six parts boracic acid, thirty-two parts calcined 
quartz, and thirty-two parts of washed carbonate of lime. 


THE following details of a practical method for regenerating 
lubricating oils given in an Austrian paper are extracted by the 
Scientific American :—A wooden tub holding sixty-three quarts has 
a faucet inserted close to the bottom and another about four inches 
farther up the side. In this apparatus is placed seven quarts of 
boiling water, in which are then ‘Tissolved 440z. chromate of potash, 
3hoz. carbonate of soda, 5}oz. chloride of calcium, and 90z. common 
salt. When all these are in solution, forty-five quarts of the oil to 
be purified is let in and well stirred for five or ten minutes, after 
which it is left to rest for a week in a warm place, at the expira- 
tion of which time the clear pure oil can be drawn off through the 
upper stop cock without disturbing the impurities and cleansing 
fluid at the bottom. 

THE return presented by the Chief Commissioner of Police to 
the Shah of Persia contains some interesting facts. The area of 
London, consisting of the Metropolitan police district, 688}, and 
the City Police district, 1}, is 690 square miles. The population, 
from the Census tables of 1871 of the Metropolitan police district 
is 3,810,744, and the estimated increase to this date, 1873, is 
140,018 ; the City police district is 74,897, affording a total popu- 
lation of 4,025,659. The total length of streets and roads patrolled 
by the Metropolitan police is, 6612 miles, and the addition or 
increase in the length of streets during the past ten years is 3623 
miles. As the crow flies from London to Point de Galle the 
distance is 6600 miles. Teheran is in the direct line between these 
a 2800 miles from London, and 3800 miles from Point de 

alle. 

Tue French Academy of Sciences has conferred the Prix Barbier 
upon M. Andant, who, in conjunction with M. Personne, the 
chemist to the Hopital de la Pitié, has recently discovered an 
antidote for poison by phosphorus. As is generally the case the 
discovery was brought A mee by accidental circumstances, A man 
had swallowed a large quantity of phosphorus with the intention of 
destroying himself, and, finding the action of the poison too slow, 
he took about fifteen grammes of essence of turpentine, which 
counteracted the effect of the phosphorus as if by magic, This 
occurrence came to the knowledge of M. Andant, who investigated 
the matter, and ascertained that turpentine checked the combustion 
of the phosphorus. M. Personne took the matter up, and his 
experiments on several animals confirmed the accuracy of the 
conclusions arrived at by his confrére. The efficacy of this antidote 
against the external action of phosphorus has long been known in 
Germany, for in the manufactories where the latter is much used 
the workmen carry around their necks a phial containing. essence 
of turpentine to protect the bones of the face from phosphoric 
action. 

ACCORDING to a memorandum laid before the Indian Department 
of Agriculture, Revenue, and Commerce, by Capt. G. A. Stover, 
our political agent at Mandalay, Upper Burmah is richer in metals 
and minerals that any other country in the known world. Gold 
exists in profusion in the rivers and streams, and in many districts 
the gold quartz is found in abundance ; but the localities are gene- 
rally malarious, and the mines are not developed. Silver is found 
in quantities sufficient, with importations from Yunan, to serve all 
the requirements of the country. Rich deposits of copper exist, 
but are unutilised. Iron abounds in the Shan States and the 
districts south of Mandalay. His Majesty has engaged two mining 
engineers, and is procuring machinery from England to work the 
ore. The surface hematite alone will feed a large foundry for 
many years. Lead is plentiful, but only sufficient to supply the 
country is at present produced. Tin exists in the Shan States to 
the south-east of oad wy but the mines have never been worked. 
Coal beds of excellent quality, “equal to the best English coal,” 
have been discovered in many districts, but so far inland that 
transport would be difficult. 

THE copper operations of the ancients in the Lake Superior regions 
still remain a mystery, though there seems every reason to believe 
that they were conducted by the Aztecs, who left their haunts in 
Mexico and the Ohio Valley, and made summer pilgrimages to the 
copper region. There have not been found either bones or imple- 
ments or any means of identification whatever, except the tools 
which are occasionally picked up in the ancient pits. And some of 
these pits and workings are so completely covered with drift and 
formation that it is impossible to form any estimate in regard to 
the time when they were worked. The presence of bismuth, lead, 
mercury, and arsenic in this copper enabled these ancient miners 
to mould it into cutting tools, which possess a finer and tougher 
edge than pnre metal, and answered to some extent the place of 
iron and steel--though the tools found, after being cleaned of their 
oxidation, do not appear materially harder than the copper itself. 
Along the courses of some of the veins old shafts or surface 
gougings have been found, which, when freed of debris, show 
plainly the methods pursued by their former workers in extracting 
the ore. So far as can be judged the rocks were softened and 
cracked by means of fire built against it. and me going for days, 
then the loosened masses were forced out by poles. Remains are 
found of huge stone hammers, and copper chisels and other 
cutting tools, and in several cases large masses of metal have been 
found that have been dug around on all sides and partly under- 
neath, and then left, as if the miners had given up all hopes of 
detaching and raising it to the surface. The only reason for 
inferring that this was the work of the Aztecs is the fact that 
specimens of this copper, with native silver adhering, have been 
found in the mounds of the Ohio Valley, having evidently been 
used as ornaments by the mound builders, and buried with them. 
Similar specimens have been handed down for generations in 
Mexico, as ha been possessed by the Atxecs, were wai bo 
be cognizant of telucble minere! femds far to the merth, 











MISCELLANEA, 


THE Mayor of Leeds opened the new bridge there on Wednes- 
day with considerable ceremony. 

THE influence of the Sheffield strike has extended to Lincoln, 
where the men have turned out. 

THE Manchester Society for the P tion of Scientific Industry 
have sent out a party of thirty-four artisans to the Vienna Exhi- 
bition. 

Tue Pemberton Local Board at their mosting bet week adopted 
the sewage scheme of their engineer, Mr. H. Williams, of Wigan, 
and resolved to apply to the Local Government Board for powers 
oo ee £18,000 for the purpose of carrying out the drainage 
plan. 

A VERY neat and commodious station, to be used by the Man- 
chester, Sheffield, and Lincolnshire, and the Lancashire and York 
shire Railway Companies, is on the point of being finished at 
Penistone, a busy junction about seven miles from Barnsley. 
The old station, which was erected when the line from Manchester 
to Sheffield was opened, has long been found to be inadequate to 
the vast traffic which is now on the line. 

THE first general meeting of the Direct United States Cable 
Company was held on Wednesday at the City Terminus Hotel ; 
Mr. E H. Lushington in the chair. The chairman said the direc- 
tors had succeeded in raising all the necessary funds, and had 
completed a preliminary arrangement with Messrs, Siemens for 
the manufacture of the cable, and Messrs. Siemens were now 
engaged in collecting materials for the purpose of the cable, and 
all the resources of modern science would be employed in perfecting 
it. In order to make the laying of the cable a success, Messrs. 
Siemens were prepared to build a vessel for this purpose. 

AN awkward and, admittedly, a suspicious incident has 
occurred at the Atlas Works at Shefficld which has on the face 
of it some relevancy to the strike. When the old armour-plate 
mill was left on Saturday the machinery was all right, but on 
Tuesday morning, when the rolls were put in motion, a chock 
broke ; upon examination, it was found that a piece of iron six 
inches square by one inch thick had been placed in the pinions. 

Had the rolls been in the act of rolling a plate the breakage must 
inevitably have been serious—as it is, the firm offer a reward of 
£100 for the discovery of the perpetrator of the outrage. 

Mr. Coue’s retirement from public service is now yy 
and the Treasury, the 7'imes states, have awarded him the full 
pension usually granted to officers who have completed fifty years 
of public service. Although Mr. Cole quits the South Kensington 
Museum, he will continue to assist in promoting the diffusion of 
science and art applied to productive industry as the acting com- 
missioner for the estate purchased out of the surplus funds of the 
Exhibition of 1851. This estate at present comprehends tie 
Horticultural Gardens, the buildings of the Annual Internaticnal 
Exhibitions, and the Royal Albert Hall. Measures are in progress 
for forthwigh commencing the National Training School for music. 

TuE Lancashire colliery proprietors, who for some time past have 
been considering the alterations suggested by the Home Secretary 
in the special rules which it is proposed to put in force at the 
Lancashire collieries, have at a final meeting held in Manchester 
on Tuesday last decided to adhere to the rule which requires the 
miners to secure the roofs and sides of their working places. The 
men are also further required in addition to the examination of 
the underlooker, firemen, or other officer, to satisfy themselves as 
to the safety of their place before commencing, and whilst at work. 
If these provisions are sanctioned it will remain to be seen what 
steps will be taken by the men, who are determined not to under- 
take any such responsibility. 

THE Midland Engineering Company of Alexandria have, it is 
said, contracted with the Khedive te supply a quantity of cotton 
machinery for erection in the Soudan, the districts just visited by 
Baker Pasha, and opened to foreign enterprise. The machinery, 
consisting of engines, ginning, carding, and bale-pressing apparatus, 
is to be so constructed as to admit of its being transported on the 
Nile to the highest ible point on the river, and to be carried 
ou the backs of oue across the desert to its destination. Lathes, 
drilling machines, and other tools for the repair of the machines, 
will be sent out with each set, and these several factories will be 
set up at various parts of the interior, where the cotton in bales 
will be forwarded ready for the markets at the seaboard. Messrs. 
John Matthewson, of lLeadenhall-street, have undertaken the 
inspection and shipment of each set of machines complete for each 
district. 

Tue British Consul at Callao in his report this year takes 
occasion to contradict exaggerated rumours of further discoveries 
of guano deposits. He states that, guano, being since its discovery 
in 1836, the principal source of Peruvian wealth, he has done all in 
his power to ascertain the probable amount of future supplies. 
He has made very cautious inquiries at the Guanape and Macabee 
Islands, and has been informed that the former are calculated to 
possess still about 500,000, and the latter to have approximately 
750,000 tons. This information is down to November last, at 
which time there were at Guanape forty-seven vessels loading at 
the rate of 600 tons per day, and fifteen ships at Macabee loading 
at the rate of over 300 tons per day. He is assured, on the best 
suthority, that the guano on the Lobos Islands, which are situated 
further north, does not exceed 750,000 tons, The rumours of 

at guano discoveries at Pisca, he considers entirely without 
oundation. 

THE special rules dispute has not yet reached a settlement in 
Scotland. An adjourned conference between the mineowners and 
miners’ delegates, for the purpose of hearing the answers of the 
employers to the proposals made on behalf of the workmen at the 
former meeting, was held in Glasgow on Friday, Sheriff Gal 
braith again presiding. Mr. William Burns, their law agent, sub 
mitted the answers of the mineowners, which were substantially 
unfavourable to the proposals of the miners. They objected for « 
number of reasons to the proposed rule, that ‘‘it shall be the 
duty of the fireman to set the timber, to secure the safety of the 
miner while at work.” Their principal objection was that it 
amounted to an absolute reversal of the immemorial practice 
throughout Scotland as to the matter of timbering working 
places, a practice which has been followed and is being continued 
throughout England and Wales unless in the exceptional case of 
Durham and Northumberland. The proposed change, the mine 
owners further urge, would be fraught with danger to all con- 
cerned, inasmuch as it would diviie the duty of timbering with- 
out defining the responsibility or bringing it home to either party 
in the case of accident from a neglect of duty. To all the other 
proposals of the men, which are in one way or other 
connected with the carryiig out of the one stated above, 
the mineowners refused to accede. They declared that so 
far as they could ascertain at their various collieries, 
there was no feeling among those in their employment 
with regard to the subject, and they therefore attributed the 
present agitation solely to the Union agents and certain members 
of Parliament, “‘ who sought not only to legislate but to interpret 
judicially what the Act of Parliament meant.” Mr. McDonald 
and several miners’ delegates warmly controverted these assertions, 
and it was ultimately that the miners should take time to 
consider the answers of their employers. No definite action has 
since been taken, but it has transpired that the leaders of the men 
are anxious that the dispute should now be submitted to arbitra- 
tion. The feeling of the men is being canvassed on the subject, 
and a meeting of tes will, it is stated, be held on Friday, at 
which it will jikely be resolved to ask the mineowners to agree 
to arbitration. I¢ is very questionable whether they will do so, 
and in the event of # refusal ‘¢ is said there will either be an im- 
mediate strike, tr the matter will be deferred until the arrival of 
winter, when the extra deitii}l for tdals will be in favour of & 
ntritre being éheeestfil: 
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COVERED SWINC COT SUFAS TO PREVENT SEA SICKNESS 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borvzav, Rue dela 

BEBLIN.— Meoms. 4. Acunn and On., Il, den Linden. 
VIENNA. —Mesers. Gzroup and Co., 

LEAPSIC.—A.LPHonseE Diizr, Bookseller. 

NEW YOR&.—Witi er and Rocrrs, 47, Nassau-street. 


PUBLISHFR’S NOTIOE. 
wm ae 


*,* With this week’s number we wsaue as Supplements No. LXVII. 
of our ‘* Portfolio of Werking Drawings,” representing 
Four Coupled-Tank Engine the Berliner Maschinenbau- 
Actien-Gesellschaft at the Vienna Exhibition. Also a lithograph 
of a First-Class Carriage from the designs of Mr. W. Stroudley 
for the London, Brighton, and South Coast Railway. Each 
number, as issued by the publisher, should contain these Si \- 
ments,and subscribers are requested to notify the fact to hi 
should they not receive them. 


*,.* Next week will be published a double number of THE ENGINEER 
containing the Index to the Thirty-fifth Volume, including a com- 
plete classified list of the patents issued during the past six months, 

Price of the double number, 1s. 


TO OORBRESPONDENTS. 














should be made known about certainly the most remark- 
able craft that ever went to sea since the “wise men of 
Gotham” started on the memorial trial trip which termi- 
nated so unhappily. What the term “circular ironclad” 
really means will be best understood from the description 
of the first one constructed, the Novgorod, launched a few 
weeks since at Nicolaef, a port in Southern Russia, for 
which we are indebted to a valued Russian correspondent. 

The Novgorod is built after the designs of Admiral A, 


the | A. Popoff, a gentleman well-known in this country as a 


gallant and accomplished sailor. Her keel was laid on the 
17th December, 1871, in St. Petersburg, in the presence 
of the Emperor of Russia, and after having been put 

ther and finished as far as practicable she was 

en to pieces and sent by rail to Nicolaef, while her 
boilers were carried round by a long sea voyage in the 
steamer Cesarewitch, belonging to the Russian Steam 
Navigation Company. On the 29th March, 1872, the work 
of putting together and preparing her for launching at 
Nicolaef commenced. he Novgorod is completely 
circular in plan, with a perfectly flat bottom. In cross 
sections the sides are vertical and connected with the 
bottom by an easy quarter bend. She has twelve keels, 








*,* In order to avoid trouble and confusion, we find it necessary to | 
inform correspondents of inquiry addressed to the | 
public, and intended for insertion in this an, aoa in all 
cases, be accompanied by a large envelope legibly rected, by the | 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No' 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. : . 

*,” We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

A. F. W.—There are no large schools such as you require in this country. 
There is one at the Crystal Palace, and there are chairs of engineering a 
various places, but these latter do not combine technical instruction. A 
note to the Director of the Crystal Palace School of Engineering would no 
doubt elicit the information you want. 

H. B. V.—We can tell you nothing about the churn. A man can work a cran 
handle steadily against a resistance of about 30 lb. Find the distance 
movid through by the weight while the load is raised 1ft.; multiply the 
we ght or power by this distance ; half the result will be the load 1 
Tnus, suppose the load moves through lft. while the power moves through | 
10ft. ; then the load will equal ten times the power divided by two. Nearly 
one-half the power is wasted in friction and bending the ropes. | 

G. M. W.—We cannot help thinking that you must be mistaken as to the | 
crystals enclosed in the ore being actual diamonds. Diamonds of any 
appreciable size have as yet never been found ina matriz. A Russian | 
mineralogist is stated to have found some, but they were only of micro- 
scopic size. Some of the South African diamonds have been found cemented 
in a loose tufa, from which they can be easily picked out or separated by 
hydrochloric acid. The‘ ore” you speak of in your letter may be boiled 
with the strongest hydrochloricacid or nitric acid, or both together, with- | 
out fear of any damage to the diamonds, if such be really present. 
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THERMO-PLASTIC PUTTY. 
(To the Editor of the Engineer.) 
Sir,— Will any of your correspondents inform me where Rose's thermo- 
plastic putty is to be had, what is the price, and how used ? 
Newcastle, 5th July, 1873. NOVACASTRIAN, 





SUBSCRIPTIONS: 

Tur Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, ¥ preferred, be supplied direct 
from the office on the following terms (p vid in advance) :— 

Half-yearly (including double numoer) 22 +2 «2 £0 14s. 6d. 
Yearly (including two double numbers) «6 «. o« £1 94. Od. 

If credit ocewr, an extra charge of two shillings and sixpence per annum will 

be made. THe ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will receive Tak ENGINEER 
weekly, and post-free. Subscriptions sent by Post-ofice Order must be 
accompanied by a letter of advice to the publisher. 

THICK PAPER copies may be had if preferred at double postage. 





Sin. deep, arranged parallel to each other, and to the 
fore and aft diameters, and spaced at equal distances 
al The mean dimensions are as follows :—Diameter, 
101ft.; draught loaded, 13ft. 2in.; freeboard, lft. 9in.; dis- 
placement, 2491 tons. The upper deck rises towards the 
centre so as to be 5ft. lin. above the load line. Cvinciding 
with the centre of the vessel is a turret capable of revolving 
in either direction, and fe carrying two 1lin. on ping al 
ing guns placed on revolving , constructed on the 
ag of Major-General Pestich, which permits each gun 
to fire round the complete circle of the vessel. The top of 
the turret is 12ft. above the water level, and 6ft. llin. 
above thedeck. The Novgorod is built entirely of Russian 
iron, The iron was rolled at the Admiralty works at 


‘| Ejora, and consists of two layers, an inner one of corru- 


gated iron, 7in. deep, 1}in. thick, connected to the skin of 
the ship, and an outer one of armour plate in two tiers, 
the outer, as well as that of the turret, being 9in., and the 
inner 7in. thick. The backing of the armour, both of the 


- | turret and the hull, consists of teak Qin. thick fitted into 


the corrugations of the inner defence. Externally the 
“ Popoffka,” as this class of vessel is now called, after its 
distinguished inventor, is covered with timber of a maxi- 
mum thickness of 2ft, at the gunwale, which is in its turn 
sheathed with copper. The upper deck is also of iron, 
made in three layers, having an aggregate thickness of 
22in. The bottom is double, and divided into thirty-six 
water-tight compartments. The motive power consists of 
no fewer than six pairs of compound screw engines, havin 
their shafts arranged parallel to the lines of the keels, an 
placed near the stern end of the vessel. Each engine, at 
60 lb. pressure, is of 80 nominal, or 560 indicated, horse- 
power, the whole supplied with steam by eight boilers 
— forward of the engines. Besides these the Popoffka 

two ventilating engines, a steam ca for raising 
her anchors, and a pair of Friedman’s injectors for pumping 
the bilges. The boilers and machinery were constructed in 
St. Petersburg at the Widow Baird’s works, at a cost of 
£44,000. The vessel is fitted with apparatus for firing tor- 
pedoes in any direction. On the upper deck and towards 
the bows, is a light iron building containing the captain’s 
cabin, and a portion of the accommodation for the officers 
and crew, the remainder being on the lower deck. 

A few weeks ago the Grand Duke Constantine, Lord 
High Admiral of Russia, being on a visit to Nicolaef, 
advantage was taken of the circumstance to have a 
preliminary trial of the Novgorod, though she was 
not quite ready for sea. His Highness proceeded on 
aad and having hoisted his broad pendant, the anchors 
were weighed, and the singular craft we have described 
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CIRCULAR IRONCLAD SHIPS. 

Tue idea of constructing a perfectly circular man-of-war 
is not very new. We believe that in some old books 
engravings may be found showing such a ship filled with 
armed men. e late Mr. Elder, if we are not mistaken, 
prepared with much care designs for circular ironclads, but 
those designs were never put in practice, To Admiral 
Popoff, of the Russian navy, the credit is due of first call- 
ing this queer craft into practical existence. Very little 
up to the present has, however, been made known in this 
country concerning a type of coast defence war vessel from 








| proceeded on a short cruise. With 34 ]b. pressure, 214in. 
vacuum, and sixty-two revolutions, a speed of six knots 
| was realised, and our informant, a naval officer of distinc- 
tion, states that it was surprising how seaworthy the ship 

through the water. There was no ploughing up 


whatever, but the water seemed to slide away by the sides 


_ | quite easily. The Popoffka answered her helm very well, 


and at the speed above-mentioned she began to turn nearly 
on her centre the moment the three engines on one side 
were stopped or even slowed. With the starboard engines 
' going ahead, and the port engines astern, she made her 
first turn in 2 min., and her second in 1 min. 19 secs., 
| almost without moving from her position. On sreniing 
the engines she stopped in a few seconds, and commen 
turning the other way, also without shifting her position. 

The official trial of the Novgorod at sea, under full 
| steam of 60 Ib., and 120 revolutions, is to take place in 
| August, and our correspondent promises us full particu- 

together with a drawing or photograph of the 

ship, which he describes, in the meantime, as being very 
ugly, with her two chimneys, fore and aft of her turret. 
In that respect, at any rate, our own navy can find a 
match for her. 


THE COMMITTEE ON COAL. 


Ir would be too much to say that the public are waiting 
with anxiety for the report of the Committee on Coal. The 
on of the evidence has already appeared, and most people 

ve their own opinions as to the cause of the high prices 
which have in the coal market during the year 
and a-half. If the Committee can show how we are to get 
coal cheap again the public will indeed be very much 
interested in what the Committee have to say. Going t 
the root of the matter, it would seem that our chi 
difficulty lies with the men who work in the pits. If coal 
is to be cheap it must be plentiful; but there seems very 
little chance of plenty so long as the colliers have an idea 
thet the harder they work the lower will be their wages. 
In the old patriarchal times, when steam engines were 
unknown, and when civilisation had not reached so 
far as Britain, the hewers of wood and the drawers 
of water were esteemed as the weakest and least 





which the Russians e great th And we believe 
that it is time that all that is worth made known 


important members of society. i are altered 
nom In England the. hower “af aah supplanted 


by the hewer of coal, and King Coal himself draws water 
for us by raising the steam which works the ~ ing- 
engine. But what are we to do if our hewer o coal be- 
comes disobedient! He is not a slave, but just as free as 
Earl Fitzwilliam himself. His lordship may refuse to have 
his coal dug, and the man with the pick may refuse to dig. 
It is true that in the nature of things the man with the 
pick must dig in order to live. But then he has the power 
of saying that he will only dig four days a week, and in 
this way may very seriously interfere with the productive- 
ness of our coal pits. The collier cares nothing so long as 
he is well paid. Why should he? When he ceases to be 
well paid, and has to work long and hard for little money 
he may see things in another light. But for the present 
the men who work in and about the coal-pits are con- 
vinced that they must limit the out-put of coal, if they are 
to have money to spare for perambulators and pianos, We 
have also heard something about champagne, and upon 
the whole it is perfectly clear that colliers are much 
better paid than curates. 

It is a curious predicament in which society finds itself 
landed. The steam engine, it is said, never strikes, and, 
machines have oftentimes befriended the master when men 
have forced up wages. Labour-saving contrivances have 
been multiplied unceasingly, and when once you get a 
machine, there is often a ibility of employing steam to 
work it. But the coal difficulty now interposes its horrid 
front, and the collier comes forward to levy what is lite- 
rally “black-mail.” Dear coal means dear everything— 
except that money will continue to fall in value. So surely 
as coal goes up in price, so surely will the purchasing 
eed of gold come down. Our friend the collier seems to 
orget this. His augmented wages are not worth all they 
seem to be. While he seeks to p his extra pay, a por- 
tion of it will infallibly slip through his fingers. But, 
after all, the man who digs the coal is, perhaps, not the 
chief gainer by the event. The coal masters are the 
people who have reaped the mightiest harvest. They have 
waited long for their reward, but they have it at last, 
and it keeps coming to them still. The coal “ merchants ” 
are another class who have gained largely by the rise, es- 

ially in London. Where the population is largest, there 
is the chance of realising most by a feverish state of the 
market. Somehow or other there was an apparent scarcity 
of coal, Prices began to rise, consumers bid one against 
another, a feeling of alarm was created, there was a “ run” 
upon stocks, and the public were consequently mulcted in 
prices of a most extravagant pitch. The price in London 
affected the price at the pit, and coals went up in the North 
because they rose in London. It had been well if the 
Committee had let in a little more light on this part of the 
subject. 

Some future Macaulay may write a strange history of 
this coal crisis. There was a time when coal was cheap. 
The invention of the steam engine was followed by an 
enormous development in the manufacturing industry of 
Great Britain. Our own country, favoured with immense 
deposits of coal, and having a large working population, 
pane Son pag stood ready to pour in their gold where it 
promised to fructify most, was able to lead the race among 
the nations. “Steam” was glorified on every hand. It 
seemed to be forgotten that steam was not a natural 
product like water, but was virtually a manufactured 
article. So matters went on for many years. ‘There were 
fluctuations in the current, but still the tide flowed on. 
The demand for coal grew greater, and the demand was 
continually met. Capitalists relied upon the supply of 
coal, as naturally as of old the men of commerce expected 
the winds of heaven to fill the sails of their ships. The 
amount of capital embarked in manufacturing enterprise 
became enormous, We have lived to see the landed 
aristocracy rivalled in their wealth by men whose money 
has been really coined from coal, though these sons of 
Croesus may have held no coal pits of their own. Now, 
at last, in the midst of all this manufacturing and com- 
mercial greatness there comes a check of which our fathers 
never dreamed. Very recently there grew up an appre- 
hension that at some future period, not very distant, there 
would be a failure of the coal measures, The store would 
be dug out, it was said, at a date not many ages hence, 
and England would then come to the close of her career. 
People wondered what posterity would do with the 
National Debt, and subtle disquisitions arose as to our 
duty towards the race yet unborn. Then came to pass the 
Royal Commission on Coal, the result being of a sort not 
very re-assuring. Still we might congratulate ourselves, 
like the King of Judah, that the trouble would not be in 
our time. But suddenly the peril has assumed a fresh 
form. Unconsciously to ourselves we were running up 
the demand for coal closer and closer to the level of 
the supply. The scale which had always turned in our 
favour was trembling on the brink of a reverse. The 
moment this was discovered the effect was intense. Every- 
body wanted coal. London exercised an influence on the 
coal market which was anything but beneficial. There is 
a wide difference between steam coal and household coal, 
yet there is a connecting link between them. The growth 
of the metropolitan population is an element of some im- 
portance in this coal problem; and although the entire 
demand for household coal throughout the kingdom is 
small compared with that which is needed for manufac- 
turing pupae yet there is a sympathetic action between 
the two. don devours household coal at an enormous 
rate, and depends largely on railways for her supply. 
Between the railway companies and the coal dealers 
there is a close connection, and it is not easy for the out- 
sider to step in between them. The Coal Committee have 
not investi this i phenomenon to the extent 
which could be desired, but the impression prevails that a 
few wealthy coal “merchants” in London are practically 
masters of the entive esal cup ly of the metropolis, ex- 
cepting the companies, here and there a 
large man’ ing consumer. The slackness in the 
London supply gave the opportunity for pais > the 
price. With a rising price there came a rush of cus- 
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only hastened the yrerig and last winter was] rities in the air? But in reality such impurities are not | represented in Fig. 46 is drawn on a scale so small as to 
witness to a most extraordinary dearness of coal in | all chemical. render it difficult to identify the different members of the 


the metropolis. The coalmasters felt the benefit of this, 
and were really helped to put up the price. The pitmen 
helped them still farther. These sturdy fellows looked 
upon coal not as something which produced steam, 
but as something which gave them wages, and they 
found that wages ruled high when coal was a little 
scarce. ‘These men demanded higher wages, and for every 
extra shilling they obtained, the public had to pay not 
merely two shillings, but a great deal more. The avera; 
price of coal at the Manston Collieries in West Yorkshire 
was, in 1871, 5s. 8d. per ton. In 1873 this had risen to 
13s. 1d. Durham coal, which was 7s. 5d. in 1870, was 15s. 
last month. The wholesale price of the best household 
coal in London was 18s. 6d. in 1870, and the present year 
has seen it as high as 45s, It was 35s. on Wednesday. 

The fear of exhausting the coal led to the appoint- 
ment of a Royal Commission, The sudden and disastrous 
rise in price occasioned the appointment of the House of 
Commons’ Committee, which commenced its labours on 
March 11th. Coal is not so dear now as it was. Still it is 
much dearer than is desirable, and a tendency to a renewed 
rise is showing itself. The output of coal is increasing year 
by year, but the result is not proportional to the number of 
men employed. The total output of coal in Great Britain 
last year was 123,386,758 tons, and the number of persons 
employed in and about the mines was 393,344, Com- 
pared with 1871, there was an increase in the output to 
the extent of 6,200,480 tons. The year 1871, compared 
with its predecessor, showed an increase of seven million 
tons; but 1870 only exceeded 1869 by three millions. 
From 1870 to 1872, there was a continual increase io 
the activity of the iron trade, and hence arose a rapidly 
increasing demand for coal. The figures exhibit an 
annual rise of five per cent. in the consumption of coal, 
and it is clear that the requirement for coal has at last 
trodden on the heels of the supply. Coal can be had, but 
only at an enhanced price, and directly there isa start made 
in manufactures there comes a pressure at the pit. Greater 
productiveness is needed at the coal pit, and if the men are 
determined to work less than of yore, we must either have 
more men to get the coal, or must employ the favourite 
remedy of modern times— machinery to replace men. 
There are moral and social reasons, as well as those of an 
economical nature, which render it desirable that machinery 
should be employed in coal-cutting. Coal-cutting machines 
are not said to economise wages, but they economise coal. 
Hence both masters and men seem favourable to the use 
of such appliances. There has been a cruel waste of coal 
in past years, and greater care in the cutting of it may now 
be hoped for, so as to make the most of our store. 

The double-shift system in the working of our coal pits 
promises to do more than anything towards increasing the 
rate of production ; but here the men offer a great amount 
of opposition. This opposition shows where we must look 
for the true solution of the coal problem. Greater pro- 
ductiveness is wanted, and the double-shift would 
give it. The collier ought to know that coal must 
not rise above a certain price, or he himself will 
suffer. There is a _ which England can afford 
to pay, and a price which she cannot. The price which 
cannot be afforded will not be paid, let masters and men 
scheme it as they may. But in the meantime England 
may suffer. Dear coal may drive our manufactures from 
many markets, and the mischief when once inflicted will 
not be soon remedied. Wisdom requires that we should 
hold our ground in the markets of the world, and not have 
to recover it. The colliers may learn, if they will, that by 
making coal scarce they are enriching the coal masters and 
coal dealers at the expense of the consumer, and that 
the latter pays an extra price far exceeding the rise in 
wages. In other words, the consumer is damaged 
far more than the collier is benefited. At the same 
time there is a price for coal which will give the 
collier fair wages, and which the consumer can afford to 
pay. Anything beyond this threatens to throw the trade 
into the hands of the foreigner, and to deprive this country 
of the advantages which the very Creator has bestowed 
upon it. We cannot think such a catastrophe ible. A 
corrective is at hand; but it were far better that the cor- 
rective were not rendered necessary by human blindness or 
perversity. 


LITERATURE. 
Air and Rain—the Beginning of a Chemical Climatology. By 
Dr. Ropert Ancus Smita, F.R.S., &e. Large 8vo. Long- 

mans. 1872. 

Dr. Aneus Smirn’s name has been long and tapes 
before the public in connection with that rather vaguely 
entitled subject, sanitary science, as a commissioner in cer- 
tain special inquiries, such as that into the ventilation 
and air of mines, and as an inspector under the Alkali 
Act, and he has been justly regarded as an authority on 
all so-called sanitary subjects. On reading the title page 
of this volume, “ On Air and Rain—a Beginning to a Che- 
mical Climatology,” we expected to have found a profoundly 
philosophic work, in which the multitudinous facts and 
great opportunities long possessed by the author were 
generalised and colligated, and some attempts really made 
to found what might be a wn to be meant by a 
chemical climatology. In this, however, we regret to say 
we have been wholly disappointed. The volume is little 
more than a reproduction of sundry and divers Blue-books, 
tacked together by the slender thread of a certain sort of 
systematic arrangement. To this we should add a con- 
siderable mass of extract from systematic works on agricul- 
tural or other applied chemistry, and from monographs on 
special points relating to the air or to rain. 

What is a chemical climatology, we find it rather hard to 
define in imagination. Climate is sup to be the 
result of, one might say, innumerable physical, chemical, 
vital, and couniel forces, at any point of our planet’s sur- 
face. What, then, is chemical cli ? Isitanything 
more than a grendiloquent euphonism for chemical impt- 














At page 233 it is stated that M. Barral’s researches show 
that every hectare of surface at Paris receives annually 
in rain the following foreign bodies:—Nitric acid, 63°6 
kilos.; ammonia, 15:3 kilos.; chlorine, 13°0 kilos. ; lime, 31°2 
kilos.; magnesia, 9 kilos.; and, Dr. Smith asks, “ How can 
the solid matter be carried to considerable distances ? 
This is not easily answered by direct experiment. It is 
known by the beautiful researches of Saussure that a part 
of the water raised into the atmosphere resembles the soap 
bubbles that amuse children. In other words, the clouds 
are composed of small vesicles of which water forms the 
envelope. Every vesicle that rises from the sea must 
contain a small quantity of the solid matter which was 
dissolved in the sea-water,” and so on. 

Now, assuming M. Barral’s statements to be well- 
founded, so far as the lime and magnesia are concerned, 
they amount to no more than that so much fine calcareous 
dust is always blowing about over Paris and over every 
other great city. They infer nothing as to rain carryin 
these solids to considerable distances,. But if Dr. Smith 
would consider the real physical constitution of rain-cloud he 
would see that there is.no difficulty in showing that solid 
particles may float in it for months even, and be carried to 
any distance, without having recourse to watery vesicles, 
which if they really existed, could lend no help to his diffi- 
culty. In a word, Dr. Smith here would show that 
he is ignorant of the true nature of the suspension of 
water in the atmosphere. Saussure’s views as to the univer- 
sal existence of this in a vesicular state—based upon one 
or two observations now believed doubtful and imperfect— 
are no longer accredited. Professor Stokes, in an able 
paper published in 1849-50 in the Cambridge “Transac- 
tions,” “On the Internal Friction of Fluids,” &c., proved 
that clotid consists of solid spherules of water, and pointed 
out what must be their maximum diameter so that they 
shall remain suspended in the air for any given time. In 
fact, solid spherules of gold or quicksilver, if only small 
enough to have a very small terminal velocity of descent, 
will practically float suspended in the air, or even in gases 
of much less density. It appears to us that a founder of 
chemical climatology should certainly be first acquainted 
with the established facts and laws of common vulgar 
meteorology, of which climatology, of whatever sort, we 
take it, is but a part. 

We do not wish, nor intend, to decry the importance of 
applying true science, in all its departments, to the pro- 
motion of public health and the abatement of the lurking 
sources of disease. Nor do we deny that many points of 
more or less importance bearing upon these matters have 
been collected by sanitary chemists or physicists, and we 
must do Dr. Smith the justice to a that this bulky 
volume of his, if it contain little new, is at least a collective 
view for future reference of such facts, free from the initial 
labour of hunting through numberless Blue-books, reports, 
and the like. What we do say, however, is this, that the real 
harvest of scientific truth, as yet evoked by so-called sani- 
tary scientific investigation, has been most dispropor- 
tionately minute as compared with the public money spent 
upon it, and with the wagonloads of reports, and papers, 
that are its most ostensible product. Much of what is 
given in those ponderous documents is either hazy specula- 
tion or observations leading to nothing, or facts given 
with an air of scientific profundity and in stilted phrase, 
as the results of excruciatingly exact researches, that 
amount to nothing more than any man of common 
sense could have inferred, without any experiment at all. 
Take, for instance, the information given in pp. 122, 123, 
“On the Solid Impurities of the Air of Mines.” It 
amounts to no more than that the air in a mine, when 
blasting is carried on, has floating in it the solid consti- 
tuents of gunpowder smoke, together with siliceous or 
other dust from the rocky walls, and organic fragments 
from woodwork, clothes, &c. Surely it scarcely needed 
several climatological chemists and a Royal or Parlia- 
mentary Commission to tell us so much. Anybody might 
have predicted all this, and more; but having got the facts 
from such authorities, we become the more Tomasiteh 
when we find they simply lead to nothing. “We naturally 
inquire,” says Dr. Smith, “ what is the effect on the lungs— 
that is to say, on the miner’s health —of these solid 
vagrants in the air he breathes;” but he adds :—“ As this 
question properly belongs to the medical man only, I shall 
not presume to enter fully upon it.” What is the good 
of “ chemical climatology ” if, after having caught its costly 
fish, it is unable to cook them into any useful dish ? 





A Treatise on the Strength of Bridges and Roofs, with Practical 
Applications and Examples, for the Use of Engineers and 
Students. By SamueL H. SHreve, A.M., C.E. New York: 
D. Van Nostrand, Publisher, 23, Murray-street, and 27, War- 
ren-street. 1873. 

In this treatise, the contents of which savour more of the 

mathematician than the engineer, the strains on the dif- 

ferent examples of trusses are determined by calculation. 

In fact, the whole volume is one mass of equations and 

formule, many of which are needlessly complicated, con- 

siderable iabour is required to compute by them, and when 
their application is accomplished the student is as much in 
the dark as ever respecting the very knowledge he ought to 
derive, viz., the manner in which the separate members of 
the truss are affected y Anes strains brought directly and 
indirectly upon them. The calculation gives him the result, 
but affords him not the slightest information how that 
result is arrived at. It is scarcely necessary to remark, 
that the examples selected belong to a type of truss never 
used in this country or seam, a except where 
timber is the constructive material employed. They 
represent the ordinary specimens of American timber 
bridges, which are by no means to be copied, as they 
have many of them failed in that country, and are 
being Feplaced by iron ones as fast as the funds of the 
different railway companies will permit. We cannot 
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truss, and is besides surrounded with no less than 130 
letters and of reference. 
The great fault of this volume is that there is too much 
of it. Examples and equations are multiplied to an 
inordinate degree. However gratifying it may be to the 
author to display his ability as an algebraist, he ought to 
have some little consideration for his readers. He appears 
to be unable to use a simple formula if he can only invent 
a complex one. We cordially agree with him in his opinion 
of the lenticular truss, which we hope never to witness 
erected in this country. At 305 there is a slight 
error. For “plan” should be written “elevation.” With 
he exception of the diagrams the printing is good and 
clear. Those who are fond of mathematical investigations 
may peruse the volume with interest, but for the practical 
engineer it is unnecessarily theoretical. 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 

1920. MicuagL Burke, Liverpool, “Improvements in and applicable to 
ships’ davits.” 

1922. Wittiam Rosert Lake, Southampt gs, London, “An 
improved method of and apparatus for generating vapour from bi- 
sulphide of carbon.”—A communication from William Wells, Salem, 
Massachusetts, U.S.—28th May, 1873. 

1935. Epwarp Humpnuries and MarrHew Riptey, Pershore, Worcester- 
shire, “Improvements in the construction and arrangement of straw 
yd be used in connection with thrashing machines.”—291/ 

ay, 

1966. y Banned Lame, Manchester, ‘‘ Imp ts in apparatus orarrange- 
ments for feeding, heating, and circulating water in steam boilers, and 
for burning liquid and gaseous fucls in steam boiler and other furnaces, 
and thereby economising fuel and preventing smoke.”—3lst May, 1873. 

2093. Samugt James Ditcurietp, Georce Watson, and Joun CHILps, 
Seaham Harbour, Durham, “ Improvements in the construction of 
heating a) , and in the application of hydrocarbon or other 
volatile oils or spirits for heating purposes and generating steam.”— 
13th June, 1873. 

2111. WittiaM Nispet, Newgate-street, London, “Improvements in or 
connected with the manufacture of india-rubber waterproof fabrics, 
applicable to sponge bags and other articles.”—14th June, 1873. 

2115. Joseph Ropney Croskey, Portsdown-road, Maida-hill, London, 
“Improvements in pavements.”—16th June, 1873. 

2123, Bensamrn Joserpu BARNARD MILLs, Southampton-buildings, London, 
‘*A new or improved vulcanisable waterproof gum and process for 
ero the same.”—A communication from Danie] Martin Lamb, 

trathroy, Ontario, Canada. 

2132. Ropert ArsBer Ray, Brigg, Lincolnshire, ‘‘ An improved compo- 
sition for removing and preventing scale or incrustation in steam 
hoilers.”—17th June, 1873. 

2138. Joun WuitrieLp THompson, Prestwich, Lancashire, ‘‘ Improve- 
ments in the manufacture of lining-bands for hats and caps, and of 
material for the use of upholsterers, and for other purposes.”—1Sth 
June, 1873. 

2149. Epwarp Easton, Southwark-street, Southwark, Surrey, WitLian 
Pot, Storey’s-gate, Westminster, and Joun Wuicucorp, Walbrook, 
London, “Improved means for opening, closing, and securing the 
doors of strong rooms and safes.” 

2151. ALEXANDER Parkes, Gravelly-hill, near Birmingham, ‘ Improve- 
ments in the manufacture of metallic alloys, and in apparatus to be 
used for this purpose.” 

2153. Wituram Mort, Fenchurch-street, London, “Improvements in 
cooling aud freezing machines.” — A communication from Eugene 
=e Nicolle and Thomas Sutcliffe Mort, Sydney, New South 

les. 


2155. Henry JosepH West, Mason-street, Lambeth, Surrey, “‘ An 
instrument or aj tus for removing air from the interiors of casks 
or vessels, and Rhing them up with beer or other liquid.”—A com- 
munication from H. Whymper, Murree, India.—19¢h June, 1873. 

2156. CHARLES Brown, Southampton-buildings, London, “‘ An improved 
process for preserving wood.” 

2157. Georce Spencer, Cannon-street, London, ‘‘ Improvements in rail- 
way brakes, and in the framing and parts of carriages suitable for use 
with the same.”—A communication from William Buckwell, Vif Scala, 
Florence, Italy. 

2158. ALEXANDER Henry, Edinburgh, Midlothian, N.B., ‘ Improvements 
in breech-loading fire-arms, part of which improvements are also 
applicable to the Tocks of ordinary fire-arms.” 

2150. Joun GLENDENNING, Norwich, “Improvements in curtains or 
flexible partitions for school-rooms, and in apparatus for raising and 
lowering the same.” 

2160. Grorce LANG LaNDs, Hilltown, Dundee, and Joszern Jounstoy, 
Maxwelltown Works, Dundee, ‘‘ Improvements in shuttles.” 

2161. GREGORY ALEXANDER PaGeE, jun., Bradford, Yorkshire, ‘‘An im- 
proved travelling valise or knapsack.”—A communication from Egmond 
Julius Erichsen, Copenhagen, Denmark. 

2162. George Nimmo, Glasgow, Lanarkshire, N.B., “ Improvements in 
steel 24 

2163. Joseph MatrHew Morris, Hanover-street, London, “ Improve- 
ments in apparatus for producing mechanical illusions in theatrical 
exhibitions, parts of which apparatus are also applicable to other 
purposes.” v 

2164. Cemer Thomas CoLesrook, Islington, London, ‘‘ Improvements in 
steam cylinders for steam pumping machinery and steam engines.” 

2166. Trimorny Murpny, Clonmel, Tipperary, Ireland, “‘ Improvements in 
machinery for cutting or forming cork, wood, bark, and such like 
materials into stoppers for bottles and vessels, or into articles of similar 
character.” 

2167. Epwin Wuitwortn, Ingoldmells,*Lincolnshire, ‘‘ Improvements in 
reapiug machines, and in apparatus for making up cut crops into 
sheaves.” —20th June, 1873. 

2168. James Piatt, Atlas Ironworks, Gloucester, and Raven Harr 
TwEDDELL, Bury-street, St. James’, London. “Improvements in 
riveting and punching machinery.” 

2169, CHRISTOPHER Bryks, Parliament-street, Westminster, ‘‘ Improved 
materials for and methods of decarburating cast iron and converting 
iron into stec!.” 

2173. Wittiam Henry Mitcuett and Raten Jorprnson, Huddersfield, 
Yorkshire, ‘‘ Improvements in or applicable to carding engines.” 

2174, Kennetu McLeay Pun Lourttit, Greenwich, Kent, ‘ Improvements 
in the manufacture of gas for heating and lighting purposes, and in the 
apparatus ay therefor.” ; 

2175. CHARLEs Peters Moopy, Corton Denham, Somersctshire, ‘ Im- 
provements in implements for cultivating land.” 

2177. ANDREW GeorcEe Hunrer, Flint, North Wales, ‘Improvements in 
apparatus for the manufacture of gas for illuminating and heating 
purposes.” communication from Joseph Hooper Berry Merritt 
Randolph and Frederick H. Eichbaum, Detroit, Wayne, Michigan, U.S. 

2178. ALEXANDER MELVILLE CLARK, Chancery-lane, London, *‘An im- 
rae method of and apparatus for tanning and otherwise treating 
1ides and skins.”—A communication from Madame Malvina Frédérique 
Marie Schmidt-Ramspacher, Paris. —2lst June, 1873. 

2179. CHartes Courtney Cramp, Litchfield-road, Grove-road, Bow, 
Lcndon, *‘ An improved locomotive engine for traunways, railways, and 
other purposes.” 

218. CHARLES Courtney Cramp, Litchfield-road, Grove-road, Bow, 
London, ‘‘ An improved rotary engine.” 

2182. Francis Zyset, Cecil-street, Mile-end-road, London, “‘Improve- 
ments in obtaining and applying motive power.” 

2183. James Howartu Parkinson, Clough Fold, near Rawtenstall, 
I hire, ‘* Impr ts in looms for wea’ x 

2186. SAMUEL ARNOLD SamMvELsoN, Hamburgh, Germany, “ Improve- 
ments in locomotives, traction engines, and other carriages moved by 
steam power.” 

2187. Jon WalTeHEaD, Manchester, “Improvements in dandy rollers 
used in the manufacture of paper.” 

2188. ALFRED GrorGe Brookes, Chancery-lane, London, “ An im ed 
rotary engine to be worked by steam or other fluid.”—A communication 
from Edmond Geisenberger and Gabriel Cherpit, Brussels, Belgium. 

2189. Tuomas WHITEHEAD and Henry Watton WuirenHeaD, Holbeck, 

‘kshire, “Impr ts in Noble’s combing es,” — 


23rd June, 1873. 

2192. ANDREW Sweet, Hampstead-road, London, ‘‘ Improvements in 
water-waste preventers and waste-preventing cocks, taps, or valves.” 
2193, WiLLiaM PowELL, Birmingham, “ Improvements in breech-loading 

small arms. 
2196. Fase Henry Hetm, Padiham, Lancashire, ‘Improvements in 
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os fibrous materials on to one bobbin or spool preparatory todoubling | 
| 
2204. jou EversuepD, Shere, Surrey, “‘ Tmprovements in sages hides, | 
and in apparatus to ‘be'used for this | 
2205. ALEXANDER MELVILLE CLagk, C -lane, Kh a 
feed-water pee Senting for steam boilers.” — comm 
from Hector de Paris.—24th June, 1873. 
2206. Joun Srewart, G ww, Lanarkshire, N.B., “A new or improved | 
mode and means of co bueys or apparatus for floating edies 
in deep water, and thus saving life and pro; 
2208. Epwarp Tuomas Hoacues, -lane, London, “Improvements 
in picker mution.”—A communication from Thomas Campbell Morton, 
Water! , New Haven, Connecticut, U.S. 
2214. Owen CHARLES DALHOUSIE Ross, Craven-street, Strand, London, 
in the ction of vaporised air for heating = 


Be. erally, and in means for regulating and controlling 
Admixture of Fann Be, and other air when employed for such 


2216. Epwarp Mapriezeck, Clyde Tube Works, Abberley-street, Bir- 
mingham, “ Improvements in the manufacture of copper tubes and of 
copper-ended brass tubes,”—25th June, 1873. 





Inventions Protected for Six Months on the Deposit of 
Complete specifications. 

2212. Georce Hasettine, Sout Dbuildi 
ments in braiding attachments for sewin 
cation from Eliza H. Alexander, New York." U.S.—25th Some 1873. 

2218. Louis Scuwarz, Am Hatzen, Moerdajk, Holland, “‘A process for 
economising fuel by "the use of steam.”—26th June, 1873. 

2231. BensaMin Haas, Boulevart Sebastopol, Paris, ‘‘ Improvements in 
dial indicators for “checking 5 the drivers of public carriages.”—27th 
June, 1873. 

2238, FREDERICK CU rtT1s, Boston, Massachusetts, U.S., ‘‘ Improvements 
in sewing machines, and in channelling and bevelling machines con- 
nected therewith.”—A communication from John Ross, Philadelphia, 
Pennsylvania, U.S8.—27th June, 1873. - 

2255. Georce HAsELTINE, Southampton-buildings, London, “ Improve- 
ments in valve gear for direct-acting steam engines.”—A communi- 
cation from John Tesseyman and und Irving Howard, Dayton, 
Ohio, U.S.—28th June, 1873. 

2257. Grorce Hasettine, Southampton-buildings, London, ‘‘Improve- 
ments in inhaling apparatus.”—A communication from Clifton David 
Hunter, Marlborough, Massachusetts, U.S.—28th June, 1873. 

2261. Warren RICHARD Evans, Lynn, Essex, Massachusetts, U.S8., 
“Certain improvements in repeating fire-arms.”—30th June, 187: 

2270. Georce Hasettixe, Southampton-buildings, London, ‘“‘ Improve- 
ments in watering columns for railway water tanks.”—A communi- 
cation from John Newton Poage, Cincinnatti, Ohio, U.8S.—3s0th June, 
1873. 

2281. Luxe Caapmay, Collinsville, Connecticut, U.S., 
rotary pumps.” —1lst July, 1873. 


Gy a sa imgreve- 











“Improvements in 


Patents on which the Stamp Duty of £50 has been Paid. 

1860. Grorce Litrie, Oldham, Lancashire, ‘‘ Moulding for casting.”— 
30th June, 1870. 

1912. Hucnh McEntre Warp, Loop Bridge Mills, Bally maconaghy, 
County Down, Ireland, “Spinning and twisting fibrous substances. ” — 
6th July, 1870. 

1865. Joun Hy naM, Wilson-street, Finsbury, London, and James Dixon, 
Old Ford, London, “ Friction lights.”—1st July, 1870. 

1896. Epwarp Hou DEN, Bradford, Yorkshire, ‘‘ Preparing and combing 
wool, &c.”—5th July, "1870. 

1895. Tuomas Carr, Bristol, ‘“‘ Cleaning and reducing wheat, &c., into 
flour.”—5th July, 1870. 

2004. James Russe Lt, Forest Vale Ironworks, Cinderford, near Newnham, 
Gloucestershire, ‘* Furnaces.”—15th July, 1870. 

1888. Joun Suanks, Barrhead, Renfrewshire, N.B., ‘“‘ Discharging water 
and air from steam pipes.”—4th July, 1870. 

1915. Ferpinanp Tommasi, Boulevart de Strasbourg, Paris, ‘‘ Submarine 
hydro-electric telegraph ‘cable.”—6th J uly, 1870. 

1921. Isaac Wuiresmitn, Glasgow, Lanarkshire, N.B., 
weaving.” —7th July, 1870. 

1901. Taomas Hyper and Wittiam Wicrvtt, Sheffield, “ Connecting 
together the vertical and horizontal bars of iron hurdles, &e."—5th 
July, 1870. 

1963. WrtLiam Goreuam, Swanscombe, Kent, “ Portland cement.”—12th 
July, 1870. 

1907. y tomy N.B., ‘Tubes.”—6th 
July, 1870. 

1928, CHartes De Bencur, Strand, Westminster, ‘‘Punching metal.”— 
7th July, 1870. 

2018. Henry Grorcr Avery, Hackney, London, “Stay busks.”—16th 
July, 1870, 


Patents on which the Stamp Duty of £100 has been Paid. 


1782. Henry Grorce Farreury, St. Luke's, London, ‘‘ Combining small 
coal or coal dust into lumps, &c.”—5th July, 1866. 
1784. Joun Dickinson Brunton, re apa Kentish Town, 
London, “ Sinking shafts or pits, &c.”— 5th July, 1866. 
1774. Josern CLEcG and Jonn Smirn, High ‘oe near Oldham, 
Lancashire, “* Ribbed pile fabrics.” —4th July, 1866. 
Furnaces.” —6th July, 1866. 


“fooms for 


Rogertson, Nitshill, Renfrewshire, 





1789. Joun Alken SaLmon, Liverpool, “ 


Notices of Intention to Proceed with Patents. 


700. Epwarp THomas Huoues, Chancery-lane, London, ‘‘ Warming and 
heating.”—A communication from Louis Grimm and Johannes Corvin. 
705. a Fawcett, Kirton-in-Lindsey, ‘‘ Treating peat.”—25th February, 

18) 


Wt 





722. Witt1am Hook Davey, ame, Londa, “St ig and hing 
machine.” —26th February, 187; 
726. CHRISTOPHER BRaKELL, Yorke-strect, Manchester, ‘ Exhausting, 
discharging, and transmitting air, &c.’ —27th February, 1873. 
738. Dog pee LEIGH, Manchester, “Carding engines for carding 
2.” 
742. Witttaie Botrwoop, Woodbridge-road, St. John’s, Ipswich, “‘ Car- 


"28th 


+ hnila?: 





holla? 





746, Wittiax TASKER, Waterloo Ironworks, Andover, “ Ploug 
‘ebruary, 187: 

756. JOHN 'EDwarp BaRRACLOUGH, omens, near Leeds, “ Kitchen 
ranges or fireplaces, &c.”—1st March, 1873 

= par AWCETT, Burton Salmon, a Fuel economiser and heating 

apparatus.” 

707. poten | Srupson, Glasgow, N.B., “ Cutting or getting minerals,”— 
8rd March, 1873. 

777. JAMES ARNOLD, West Smithfield, London, “Clinical and other 
thermometers.” 

i ee Hopors, jun., Birmingham, “Butt hinges.”—4th March, 

799. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Extracting 
iodine.”—A communication from Alvaro Francisco Carlos Reynoso, — 
5th March, 1873. 

822. Witttam Morcan-Brown, Soutl London, “Lasting 
boots and shoes.”—A communication from James Willson Brooks.—7th 
March, 1873. 

854. Exise GaLEER, Bienne, Berne, Switzerland, “Hair wash.”—10th 
March, 1873. 

866. EDWARD Greson, WiLLIAM JAMES TayLor, JoHN PETER BArpsLey, 
and Rogpert Jopiinc FLeTcHEr, Hazel-grove, Chester, ‘‘ Felt hats or 
coverings for the head.” 

877. Wr1LL1amM RoBert Lake, Southampton-buildings, London, “Finishing 
the soles and heels of boots aud shoes.”—A communication from L. R. 
Se oe March, Fy _ oy 

925. Davip CRAWFORD MILLER, khall, “ &c., liquids.”— 
13th March, 1873. ee . 

941. JAMES Houmes and JosHva Hormes, Bradford, “Shuttles for 
wea ."—14th March, 1873. 

* EBENEZER Hous, Birmingham, ‘‘Stocks of guns.”—15th March, 

973. Jonn Garretr Toncue, South t gs, Ch 'y-lane, 
London, “ Stopping motions or apparatus applicable to machines.”—A 
coramunication from George Freeman Lufbery.—17th March, 1873. 


999. ALEXANDER MELVILLE ney aoe cery-lane, London, “Peat ma- 
A coramunication from Charles Luxton.—18th March 1873. 
1027. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Sewin, 
leather, —A communication from John Boyle. —19th th Mairchy a. 
— HENRI — 


reels, 
March, 1873. 





1150. Jonn HENRY Brere g Lincoln’s-inn-fields, London, “Spun or 
twisted &e.”—A communication Ignaci 
Vignolo. —27th ‘March, 1878. es dena 


WwW y » “ 
1188. ILLIAM f CE, Quality-court, Si pee ee miaiete 


we wi. MELVILLE CLARK, “ Raising 
and Sew comm from F. Nichols,—let | Sen 
ae ‘ 
it Jomx Ne ee Taree teh, tonto Beating steam boiler furs | 





1283. Wittiam Rogert Laxe, Southampton-buildings, London, ‘‘ Sewing 
machines.”—A communication from John Henry Mooney and Charles 
Cook Comstock.—7th April, 1873. 

1297. Frrperic Exrior Ducknam and Georce Raymonp Brrr, Millwall, 
London, “ Elevators.”—8th April, 1873. 

1322, Freperic Evior Duckuam, Millwall, London, “‘ Actuating railway 
brakes.”—10th April, 1873. 

1481. James CARPENTER, Bevois-hill, Southampton, “ Lowering, &c., 
ships’ boats.”—24th April, 1873. 

1555. WALTER Brown, Puirves-r0ad, Stockwell, ‘‘ Manure.” 

1557. ALEXANDER MELVILLE CLARK, -lane, London, “ Indigo 
blue dye.”—A communication from Jerome Marble.—29th April, 1873. 
1744. Jonyw Borreritt, Joun Borreritt, jun., and Rogert Wo.sten- 

HOLME, Leeds, “‘ Steam boilers.”—13th May, 1873. 

1765. JosHua Heap, Oldham, “‘ Screwing tackle.”—14th May, 1873. 

1902. Henry SCHALLEN, Brixton, “ Effecting more complete combustion 
in furnaces.” —A communication from Johann Henrick Gottfried 
Stamrer.—27th May, 1873. 

1954. Water Benriey Woopgvury, 
printing.” —30th May, 1873. 

1991. Rogert Brypon and James SuerHerRD Davipsox, Whitehaven, 

“ Drilling, boring, or cutting rock, &c.”—3rd June, 1873. 

2024. JosepH SvuTCLiIFFe GABRIEL, Grellier’s Wharf, Belvedere-road, 
Surrey, “‘ Smoot! stone.”—6th June, 1873. 

2073. Georcr ALFRED Bripcett, Rose Bank, Fallowfield, near Manchester, 

Steam engine expansion gear and governors.” —11th "June, 1873 

2107. Jonn Tromas, Cumberlapnd-street, Barnsbury, London, and Amos 
Piccort, Westfield, Retford, “ Lamps for burning petroleum and other 
mineral oils.” 

2108. SterHen Henry Emens, Old Jewry, London, and Ernest CHARLES 
Ruprix, London, “ Working signals ¢ ond} points on railways.” 

2110, Tuomas Pirir, Nether Kinmundy, N.B., “‘ Implement for breaking 
up land.”—14th June, 1873. 

2117. CHARLES HAMBLETON SHarp and Roeenrt Parkryson, Swineshead, 
“* Washing machines ” 

2124. Rowerr Corpy Baxter, Abchurch-lane, London, aeparatas fi 4 
raising, lowering, engaging, and disengaging ships’ boats, &c.”. 
communication from Arthur Crouch Folkard.—16th June, 187 3. 

2125. Jonny Manock, Birmingham, and Epmunp Maynock, Heywood, 
. Reducing and screening or riddling artificial manures and other 
substances.” 

2126. BexJamMin Josep Barnarp MIL1s, Southamptun-buildings, London, 
**Vulcanisable waterproof gum.”— A communication from Ds aniel 


Martin Lamb.—1l7th June, 1873. 
“‘ Facilitating the charging and 


Greenhithe, ‘ Photo-mechanical 


2137. Georce Fow er, Basford Hall, 
diseb: mane s of tubs or corves on to and off the cages of lifts.”—18th 
wne, 1573. 
2152. Hucn Lewis McAvoy, Baltimore, Maryland, U.S eS 
air for illuminating or heating purpoges.”—18th June, 1873 
2163. Josep Marruew Mowris, Hanover-street, London, 
illusions in theatrical exhibitions.” uf 


“ Mechanical 


All persons having an interest ene opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
om office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the week ending 
5th July, 1873. 


3099, 1s.; 3170, ans ; 3199, 1s.; 3201, 10d.; 3207, 8d.; 3227, 1s. 64.; 
3236, 1s.; 3239, Is. bg 3246, 10d.; 3248, 1s, ons 3251, Is.; 259, 
b 3262, 1s 4d.; 3264, 8d.; 3267, 1s. 2d.; 3268, $ 






3279, 10d.; 3286, 2, 10d.; $287, 8d.; 3291, 8d.; 













3 8d.; 3305, 10d.; 3307, 84.3 3308, 3310, ‘lea. 
3314, 1s. 4d.; 3316, 10d.; 3319, 8d.; 3322, 10d 5, 6d. 
; $361, 10d.; 3394, 4 





550, 4d. 
2 ahs 2564, 4d.; 3566, 4d.; 





Bs e OT 
$9, 4d.; 3390, 4a; 3591, 








76, 4d ; 3580, 4d.; 3581, 4d.; 3587. , 
3594, 44.3 3600, 4d.; 3607, 4d.; 3609, 44.; 261 16, 4d.; 3620, 4d.; 3622, 
1s. 4d.; 3626, 6d.; 3628, 4d.; ; 932, Sd.; 1062, 8d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ee, Sums exceeding 5s. must be 
remitted by Post-office er, e payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1, _PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3838. J. Baron, Manchester, “Construction of furnaces."—Dated 18th 


This invention ‘sdietes toa method of constructing and mounting the 
fire-bars of furnaces and to an arrangement of mechanism for giving a 
rocking motion to the same for the purpose of clearing the bars and pre- 
venting the formation of clinkers, 

3845, L. Perkins, London, ‘“‘ Packing rings for the pistons of steam 
engines. "— Dated 18th December, 1872. 

This provisional specification describes forming a hard metal, composed 
of about five parts of tin to sixteen of copper, to be used for the packing 
rings of pistons and other wearing surfaces. 

8890. J. W. McCarrer, Londonderry, Ireland, “‘ Condensing steam,.”—Dated 
23rd December, 1872. 

In carrying out "the invention in the case of a steamship the circulating 
water, after passing through und acting in a surface condenser in the 
ordinary way, is led by oue or more pipes up to apparatus of the kind 
described in No. 1968, of 1870. The apparatus or extractor-condenser is 
placed a little higher than the load water line of the ship, so that the 
water discharged from its lower compartment may find its way by gravi- 
tation through a suitable pipe or pipes to the sea. An air pipe from the 
surface condenser is led to the extractor-condenser and is passed up 
through the circulating water-pipe. Ordinarily there is no necessity 
for injecting water into the upper compartment of the extractor-con- 
denser ; but a separate injection pipe is fitted to it, and also a steam 
communication from the surface condenser or from the exhaust pipe of 
the main engines, so that in the event of the surface condenser getting 
out of order the extractor-condenser may be used as an injection con- 
denser for the main engines. 
$893. N. J. Suckumnc, Maldon, Essex, “ Steam generators.”—Dated 23rd 

December, 1872. 

This invention has reference to water tube generators in which the 
generating tubes are D agen over the fire in a horizontal or inclined posi- 
tion. According to the provisional specification there are connected to 
the ends of the so tubes smaller pipes leading to outside hori- 
zoutal inclined or vertical pipes. From one or both ends of these out- 
side pipes at the front one or more return or circulating pipes are led to 
the back of the boiler, where they are connected te that end of the gene- 
rating tube. These return pipes must be protected from the direct 
action of the flame and heated gases. To facilitate the liberation of 
steam from the water, and to prevent au uprush of water, a box is em- 
ployed in which is a rose or perforated pipe, or one or more plates ; 
4 steam passes through this box before entering the steam auxiliary 

pes. 

3898. T. S. Pripgavux, London, “ Regulating the supply of air to furnaces.” 
—Dated 24th December, 1872. 

These Po ey meee relate to an apparatus for the same object, 

tent yy the i tor 11th of August, 1870, and consist in a means of 
varying the. quantity of air admitted by fixing a damper in the mouth of 
the air ber ; in ing the mortor-re poe shorter and more com- 
pact by attaching it nearer to the axis of ; in preventing 
the access of dust or steam to the interior by capping it and carrying the 
side rods from the crosshead though closed channels, or by the use of a 
hollow tubular cistern rod; in enabling it to work under a heavier 
weight, by causing the edge of the cistern considerably to overlap the 
bottom of the plunger ; in preventing the cylinder rusting, by dipping it 
when heated in unseed oil. 

3908. F. Zyset, London, 
24th December, 1872. 

This invention relates to a combination of screws and toothed gearing 

in such wise that a ——— motion is communicated to a main 





“Obtaining and applying motive power.”—Dated 


wheel, which by means of other screws turn: in contrary directions 
gives a continuous rotary motion to the axle of vehicle or apparatus 
which it is intended to drive. The primary impulsion is given by hand 


or 0 power. 
3908. F. T. T. Ersen and G. A. Bucnuorz, Varel, Germany, “ New motive 
December, 1872. 


» Li 
this ‘invention consist in the tn en 


power.”— Dated 2 
The features em ha ns 
btaining motive po wo or more falling 
more ratchet or teethed eahibts Meped 
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3911. A. C. * Steering apparatus &c."—Dated 24th 
December, 1872. 

In one modification of the improved steering apparatus a crosshead 
lever is fixed on to the rudder stock and has each end connected to the 
piston of a differential double-acting hydraulic 4-4. The manual 
g an ordinary steering w to act ona 
in a valve chest 


Kirk, Glasgow, N.B., 





valve or valves. The necessary passages are 
which is made to move in concert with the rudder. The steersman 
moves the valve or equivalent into a position corresponding to that which 
he wishes the rudder t> assume, and the ene ee up that position 
moves the valve chest inic a Position which restores the mean or neutral 
relative position. The liquid for working the steering apparatus has the 
necessary pressure imparted to it by a set of steam pumps, the accumu- 
lator or equivalent apparatus used in existing arrangements not being 
required. The steam —— comprise at least two steam cylinders with 
their pumps and connec to one crank shaft. Instead of the valves of 
the pumps being acted on by the water in the ordinary way they are 
arranged to be opened and shut like those of a steam engine by means of 
the crank shaft. 
3938. G. RypILt, 
December, 187 

This invention am for its object to improve the present construction 
of steam boilers, furnaces, and flues, so as to cause a saving of about one- 
third of the fuel now consumed under steam boilers, and obtaining by 
this invention of improvements greater heating surface, better construc- 
tion of boiler and furnace, and retaining a greater heat in the flues, both 
in and round the boiler, also greater area of flue room, which improve- 
ments are arranged and intended to work in connection with the 
invention dated lbecember 24th, 1872, No. 3901. 

3952. R. Lonciey, Worsborough-dale, Yorkshire, “ Preventing and remoriag 
the scale in boilers.”— Dated 30th December, 1872. 

Raw liquor obtained from oak, ash, elm, larch, and “ black dog wood.” 
To this is added oil of tar in certain proportions. This boiler fluid is 
injected or otherwise supplied to the boiler. 

3961. E. Day, Mirfleld, Yorkshire, “‘ Reioving soot, 
boilers.” — Dated 31st December, 1872. 

This consists of one or more scrapers, metallic brushes, or their equiva- 
lunts having a continuous or reciprocating motion imparted to them, 
produced as may be required either by hand or by some known motive 
power. 

2170. J. Grirritn, London, “ Steam Loilers.”— Dated 2ist June, 1873. 

The peculiar features of this improved boiler are as follows :—It is con- 
structed with heating tubes, water chambers, and passages so arranged 
that there is continuous circulation of the water through them during 
the working of the boiler. The ends of the aforesaid tubes are connected 
with each other by heads of peculiar construction and arrangemeut. 
These heads also form the means whereby the said tubes when arranged 
in the manner hereinafter described communicate through straight 
verticul passages with the water chambers above them. Above the suid 
water chambers the inventor places steam chambers, each of which has a 

separate connection with the said water chambers, The latter are pro- 
vided with blow-off cocks or valves for ejecting the scum or other foul 
substances. The inventor connects the lower row of heating tubes with 
a transverse tube which has a blow-off cock or valve at one end, and he 
provides the vertical passages or circulation tubes at the rear of the bviler 
with valves or cocks for clusing the said vertical passages, and reversing 
the circulation of the water in the boiler when the said blow-off valve is 
opened, he ensures the most beneficial action of the heat upon the afore- 
said tubes by means of brickwork deflectors or division walls erected 
between the said tubes, and constructed of peculiarly-shaped bricks, as 
hereinafter described. 


, Dewsbury, Yorkshire, “ Stam boilers, de.”—Dated 28th 


dust, dc., from 


2218. L. S “meg Moerdyk, Holland, “‘ Beonomising fuel."—Dated 20th 
June, 1873 
This invention consists in 1 g the ption of cval by the 





use of wasted steam. These results are obtained by adapting two or 
several conducting tubes to the pipes by which the steam is naturally 

lost, and by bringing through those tubes the wasted steam into the 
interior of the furnace, where its combustible parts are consumed, 
us diminishing the quantity of coal consumed, although increasing the 
neat, 





Class 2.—-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2108. S. H. Emwens and E, C. Ripres, 

points.” —Dated 14th January, 1873. 

The novelty of the invention consists in actuating the points and 
signals of railways by an arrangement of levers provided with projecting 
fingers placed at right angles to each cther ingrooves in which they slide 
in such a manner that the lever connected with the switch when the line 
is open is locked in its guide groove until the signal has been pulled 
over to place the signal at “‘ danger,” the “‘ points” lever being then free 
to move and uvpen the switch, in which position the signal lever is locked 
at “‘ danger,” and cannot be brought back to its normal position until 
the switch is closed and the line is open. 

3879. G. A. Huppart, Brynkir, Carnarronshire, “ Railway brakes.”—Dated 

21st December, 1872. 

The object of this invention is to provide a brake for the wheels of 
railway carriages, that will when set in action lock the wheels and stop 
their rotation, thereby compelling them to skid on the rails until the 
momentum of the train has been expended. 

3886. A. Prince, London, “* Manufacture «7 asphalte.” 

Dated 21st December, 1872. 

The novelty of the invention —_—~ in dissolving natural asphalte in 
sulphuret of carbon or in benzine by the application of heat, the solu- 
tion of which, when passed though a sieve, is placed in a kettle heated 
by steam and a furnace, in order that the sulphuret of carbon or benzine 
held in solution may be evaporated, after which the asphalte is mixed 
with granular calcareous spar or marble preparatory to its being used for 
the purpose desired. 

3892. A. SaMvuE.tson, London, 

December, 1872. 

This invention especially relates to the laying of powdered asphalte, 
but is also applicable to other kinds of asphalte, mastic, or other similar 
materials. It consists, First, in consolidating the powdered or other 
material by compression instead of by the ordinary percussion or 
‘‘punning ;” this is effected by means of a cylindrica) roller with diminish - 
ing ends, which may be heated by an internal fire or otherwise, and 
which is so cual and worked that the diminishing end of the roller 
is caused to act first on the material under treatment, and the plain part 
of the roller afterwards acts to complete the compression and give the 
final smoothing effect to the surface. A similar effect may be obtained 
by suspending or supporting the above described or any ordinary roller 
jn such manner that it shall be brought to bear on the material gradually. 
Secondly, in securing an even thickness of material by means of a gauge 
formed of one or more thin blades fixed at right angles to a straight edge 
and adjustable thereon, sv as to regulate the thickness as may be re- 
quired. This instrument may also be used in connection with the rake 
usually employed, the back of the rake then forming the straight edge. 
3899. I. A. VacnEerot, London, “ Steering ships and boats."—Dated 24th 

December, 1872. 

This invention consists in propelling and stecring ships by what the 
inventor terms a rudder propeiler, disposed in pairs on each side of or at 
each end of the ship, such rudder propeller consisting of submerged 
frames vibrated to and fro, and containing hinged doors acted upon by the 
water or by special machinery to cause them to open and shut. The 
inventor also proposes to use oars with similar hinged doors, and in all 
cases to use the longer arm of the lever for transmitting the motion to 
the propellers. Provision is made for readily shipping and unshipping 
each propeller or pair. 
$925. H. 8. 8. CopLanp, London, “‘ Formation of roads or ways with wood 

paving.” — Dated 27th December, 1872. 

This invention relates to the formation of roads or ways of wood blocks 
laid on a bed of asphalte or asphaltic or bituminous substance, with « 
foundation of concrete or similar substance, to a mode of securing rails on 
such roeds, and to an improved construction of apparatus for laying and 
spreading the asphalte or equivalent material between the courses of 
blocks forming the paving. 
3928. G. J. Cross. Greenwich, 

carriages, &c.”—Dated 27th December, 187: 

This consists in making the tires of weslis in segments, so that tires 
can be easily renewed when worn ; while the boss, spokes, and felloe of 
wheel can be made of inferior material and the segments alone of mix- 
tures of metal described in specification of patent No. 357 (7%), or of cast 
steel, or of wrought iron, or uther suitable metal. 

8947. J. H. Jonxson, London, ‘* Wheels for vehicles.”—A communication. — 

Dated 30th December, 1872. 

The essential features of this invention are—First, a carriage wheel in 
which a hollow weomee iron orsteel felloe is connected by steel spokestu 
a hollow wrought iron or steel qe forming partof thehub Secondly, 
a felloe composed of a bent or plate or plates of wrought 
iron or steel, and a tire ha ae groves oo - ink ed | the 
said bent plate or plates. nuts — to the or of the 

pgoes since to the threaded ends of the spokes. Fourthly, 
the — 


London, “ Railway signals and 


—A communication.— 


** Laying asphalie, mastic, dc.”—Dated 23rd 


“* Wheels a tramways, railways, other 


said trough- 
enlargement of ite ends. he bina- 
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8953. W. L. ANDERSON, Caterham, Surrey, “‘ Obtaining and preserving 
equiluibrium in vessels, d&c.”—Dated 30th December, 1872. 

This ists in the arrang t of a cabin which retains its vertical 
position by means of wheels or rollers running upon a circular flooring, 
and in which the upward and downward movement is reduced and 
rendered easy by the interposition of springs. 

8954. W. C. CLARK, Chipping Ongar, Essex, “‘ Preventing accidents from 
— entering or leaving railway carriages.”—Dated 30th December, 


1872. 
This invention has for its object the prevention of accidents on ar 
caused by persons attempting to enter or leave carriages when the train 
is in motion, at the time of departure or arrival at a station, or when 
otherwise exposed to danger by getting in or out of a railway carriage. 
For this pu e, according to invention, when the passengers 
have entered a train of carriages, and the doors have been closed, no one 
can either enter or leave again without the consent of the guard or 
attendant who controls the apparatus, which rel or withd the 
bolts of all the doors of a train of carriages simultaneously, so as only to 

rmit the passengers to alight or leave the when the train has 

ully stopped opposite the platform of a station or elsewhere. 
8965. 8. Gompertz, Bedford, “ Securing doors of railway carriages.”—Dated 
3lst December, 1872. 

This invention has for its object the p tion of accidents arising 
from the opening of the doors of railway carriages after the starting or 
before the stopping of the train by means of apparatus which prevents 
the passengers from getting in or out of the carriages ae os at the — 
time or when allowed to do so by the guard or other attendant 4 
control over the apparatus which secures the doors. 

157. H. E. Devessert, France, “Improved carriage."—Dated 15th 
January, 1878. 

This invention relates to the construction and arrangement of a 
brougham or similar carriage with its door at the back and the seat over 
the hind axle, so that passengers sit with their backs to the driver, or 
there may be seats on either side. The body being mounted low, and its 
door being clear of the wheels, it is easily accessible from the road, and 
the passengers have an uninterrupted view backwards. Also the hind 
wheels are brought near the front wheels, whereby draught is lightened. 
The body is supported on a cross bar suspended from elliptic springs, 
which rest on the hind axle. 

189, A. M. CLark, London, “ Velocipedes.”—A communication.—Dated 16th 
January, 1873. 

The object of this invention is to construct a machine to be propelled 
by the weight and strength of the operator, such as a velocipede, or for 
rotating a shaft for driving light machinery, or for other purposes. It 
consists of toggle or knee-jointed bars or treadles, attached at one end to 
acranked shaft and jointed at the other end to the frame of the machine, 
the power being thrown first on one treadle and then on the other near 
the knee joint. 

2231. B. Haas, jun., Paris, ‘ Dial indicators.”—Dated 27th June, 1873. 

The object of this invention is to check the drivers of public carriages 
by causing the receipts of the day, the distance travelled, and the time occu- 
pied, to be marked on acard. These several indications are shown on 
separate dials ; on one of these is indicated whether the carriage is en- 
gaged or disengaged, and the speed at which the journey is accomplished, 
on another the true time is shown by an ordinary clock face, on a third 
the number of kilometres passed over is indicated by a single hand, on a 
fourth the speed is shown, and on a fifth the fares to pay are indicated. 
The mechanism for effecting this is inclosed in a box placed near the seat 
of the driver. The signals above referred to are actuated externally by 
aid of an axis bearing a crank articulated to a rack, the opposite end 
bearing teeth engaging with six pins fixed outside a small plate destined 
to ‘receive two projecting parts, one on the circumference and the other 
on the flat, to arrest it in any of the three positions adopted as the mode 
of hiring. The marking is effected on a card divided into twenty-four 
hours, placed behind the indicator ; on this card is marked by means of 
points the different circumstances under which the carriage has been en- 
yaged ; the card is divided into six circles, in each of which separate 
levers actuate the points fur making the requisite indications. This in- 
vention cannot properly be explained without reference to the drawings 
and specification, 














Class 3.-FABRICS. 

Including Machinery and Mechanical ions connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

88.1. W. H. Mircuece and R. Jonpinson, Huddersfield, ‘‘ Carding engines.” 

Dated 23rd December, 1872. 

The object of this invention is to prepare the wool or other fibrous 
substance as it comes off the ‘‘scribbler” so as to feed the same to the 
“carder” in more even or uniform manner, and the improvements con- 
sist of framework on which rollers supporting two endless travelling 
aprons side by side, to receive the wool or other fibres from the scribbler 
or first carding engine in two or more separate sheets or films, and by a 
traverse motion of one of the said aprons to deliver the material to 
another endless travell apron, which winds the same upon bobbins, 





which are thence removed to an “‘ intermediate or app 
for feeding the carder. The said intermediate machine or apparatus 
comprises a series of rollers having endless aprons thereon, the top apron 


by frictional contact with the material or film on the bobbin, which is 

received by and works in supports immediately over and upon this apron, 

causing the bobbin to revolve and give off the material, which is thence 

uided by another endless apron to the creeper sheet and conveyed to 
the carder, A traversing or ‘‘ to-and-fro” motion is imparted to the 
rollers and endless aprons, so as to deposit the film upon the creeper 
sheet in layers or laps. 

3906. W. T. Garnett, Ripon, Yorkshire, J. Wueater, and W. Warina, 
Bradford, ‘ Combing wool, flax, de.” — Dated 24th December, 1872. 

This invention relates to the class of machinery for combing wool and 
other fibres wherein ‘‘dabbing” brushes are employed for striking the 
wool into the teeth of the comb or comba, the pow ary or ti to prevent the 
accumulation of loose wool or “ slubs” around the “ dabbing” brushes. 
For this purpose the inventors employ a metal guard or frame, so placed 
and of suitable size and form as to allow of the “dabbing” brushes 
passing freely through to the teeth of the comb or combs. The inside of 
this guard or frame is provided with teeth, which project downwards so 
as to enter the sides of the bristles of the brush at every upward or 
return stroke of the said brush. 

3909. 8S. MercaLr, Preston, Lancashire, ** Self-acting mules for spinning and 
doubling.” — Dated 24th December, 1872. 

This invention consists in certain “‘ improvements upon the winding on 
or nosing motion of self-acting mules, and for which letters patent were 
granted on the 2ith day of March, 1869, to Charles Braham Parkinson, 
Aaron Metcalf, John Metcalf, and William Hesketh Heald for improvements 
in mules for spinning,” No, 899. The machinery described in the specifica- 
tion of the patent above referred to had to be regulated by the operative 
spinner or minder, now the present invention consists in rendering the 
machinery self-acting, whereby a tighter and a better wound cop is 
obtained. 
$918. H. W. Wnirengap, Leeds, “ Machinery for combing wool, dc. ”— 

Dated December 24th, 1872. 

This invention consists of improvements applicable to Noble’s and other 
similar combing machines, whereby simplicity of arrangements and 
general wear and tear of the apparatus is greatly reduced. 

3922. H. TayLor, H. Warsurton, T. Tay.or, and W. Wapsworrts, Bolton, 
Lancaster, ** Machine for combing cotton.”—Dated 27th December, 
1872. 

It consists of an improved ion and arrang t of mechanism 
applied to the drawing heads of combing machines, for traversing the 
driving belt from the fast to the loose — of combing machines, and 
applying a brake to stop the machine when the sliver breaks or become 
too thin, by the failure of the slivers from one, two, or more of the com- 
bining heads of the machine. 

9340. F. Ganrortu, Dukinfleld, Chester, “ Apparatus for spinning and 
doubling cotton, &c.”— Dated, 28th December, 1872. 

The objects of this invention are principally to facilitate the doffing of 
the bobbins end to prevent the slackness and stretching of the spindle 
bands which is frequently caused by the present system of slipping the 
spindle bands off the wharves whilst the flyers are removed. The in- 
ventor reverses the position of the flyer, that is, he places it on the 
spindle with the arms projecting upwards, so that the bobbins can be 
removed and replaced without interfering with the flyer, The wharve is 
fixed to the flyer (both wharve and flyer being loose on the spindle), and 
the flyer is thus driven direct instead of by the spindle, which latter may 
either be fixed immovably in the spindle rail or mounted loosely therein, 
so that it revolves slowly by the drag of the bobbin merely. 

8967. E. TweepaLe, Rochdale, Lancashire, ‘‘ Flyers for roving, slubbing, 
and other frames.” —Dated 81st December, 1872. 

The features of novelty in this invention consist in so constru the 
slit of the hollow or tubular . By the flyer used in roving, slub! ’ 
intermediate, and other frames that one edge sball overlap the other 
the direction in which the flyer rotates, as and for the purposes de- 
seri 
2190, A. M. Ciark, London, “ Printing oilcloth, dc."—<A communication,— 

Dated 23rd June, 1873. 

This invention relates to machines which permit the successive inns 
of oilcloth or other fabrics in different colours by means of mechani 
nen. It has for its object the substitution of the hand ——s 

the printing blocks and the adjustment of the fabrics to wad y= > 
and consists in the arrangement of suitable colouring rollers boxes 


hinati 








on a spider frame in such a manner that the requisite number or 
blocks of the printing roller are successively coloured, and the clo 
carried forward as soon as the printing of the blocks is completed. The 
shaft of the printing roller is connected by pawl and ratchet arrange- 
ments with the ting bed and movable , which regulate the 
forward motion of the cloth, and the return of the supporting frame at 
the time required. 


Class 4.-AGRICULTURE. 


Including Agricultural nr, - amma Implements, Flour 
8885. W. Hops, V.C., London, “ Steam oe aoe 21st December, 1872. 
This provisional specification descri| a way of using two engines to 
ve motion to a in such manner that the power of 
th engines may be taneously applied. describes an 
a tus for raising and moving earth in masses from place to 
p Also a ditching and a draining plough, and a manner of applying 
quid manure, 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 

$919. T. WiLLtaMs, Roath, near Cardiff, Glamorganshire, “‘ Fire-bricks, dc.’ 

— Dated 26th December, 1872. 

The materials are broken, siliceous pipe-clay and Belgian silver sand in 

suitable proportions for the purposes set forth in the title. 
3880. R. 8. Syminoron, Glasgow, *‘ Impr ts in applyi: ‘or heati: 

purposes.” —Dated 21st December, 1872. rene - 

In one modification, pieces of pumicestone are arranged in the grate in 

imitation of ordinary lumps of coal, and the is admitted by one or 
more pipes, perforated with a number of small holes, into a space formed 
within or between the pumicestone Air is admitted through 
perforated plates at the back and bottom of the grate or at the bottom 
only, to mix with the gas. Asbestos in a loose fibrous state is filled in 
between the pieces of pumicestone, and the mixed air and gas permeat- 
ing ——— this asbestes burns amongst it or on its surface, raising it 
and the adjacent pumi to an i d t and glowing state. 
3888, J. MORRELL, Leyland, near Preston, Lancashire, and J. Proctor, 

Bolton, Lancashire, “ Privies and dry closets.”—Dated 21st December, 


1872. 

The object of this invention is the improvement of the construction of 
privies, and of what are known as “dry closets,” but more especially dry 
ash closets as distinct from water-closets. e improvement applies 
especially to the vessel or receptacle intended to receive the feces or soil 
of the closet, commonly known as night soil. With any suitable dry 
absorbent and deodorant, this being by preference the ash dust sifted 
from cinders by an ash screener worked in combination. With this im- 
proved tacle the modes hitherto adopted have been 
3948. E. Burstrow, Horsham, Sussex, ‘‘ Fittings to roller blinds, de,”— 

Dated 30th December, 1872. 

The novelty of this invention consists of an arrangement in which a 
spiral spring is attached toa pair of wheels, producing an action by which 
the spring is coiled at a much slower rate than that at which the roller or 
other matter to be balanced moves, together with improved fittings, so 
that the weight te be supported being always exactly balanced can be 
raised or lowered with great facility, and will remain wherever placed 
without any catch or fastening. r 
3966. W. Lees, Manchester, “ Securing the opening and closing of railway 

carriage windows.”—Dated 31st December, 1872. 

The features of novelty in this invention consist in the use and a; plica- 
tion to the — of securing a sliding window, shutter, or door any 
position in its framework, of a rack and spring catch or inverted wedges 
actuated by a projecting knob or button as described. 

52. W. A, Lytrie, London, ‘‘ Roofs, floors, pavements.”—Dated 4th January, 











1873. 

The features of novelty are—First, the construction of flat roofs so 
that they can at pleasure be converted in shallow water tanks with the 
water at a maximum level which cannot be exceeded. Secondly, the 
employment of a thin layer of very plastic asphalte between two layers 
of plaster or cement to serve like the clay “puddle” of canal banks in 
keeping the aforesaid roofs watertight Thirdly, the employment of a 
cement or concrete containing a small percentage of b! as a founda- 
tion for asphalte, wood, or stone in the formation of roofs, floors, or 
pavements. 

163. J. Wootwricur, Lancaster, “ Window sash fastener."—Dated 15th 
January, 1873. 

This invention for an improved window sash fastener consists of an ad- 
justable stud, which is countersunk into the window frame and presses 
against the window sash, the — being applied by an adjusting 
screw. screw revolves freely in a plate, Pe ag screwed or other- 
wise uttached to the window frame. The stud is made square, with the 
screw pussing through its centre. The screw is fitted with a suitable 
— and finger piece, so that it can easily be turned and adjusted by 

and, 





Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, te. 
3883 W. J. Morris, London, “‘ Holster and pocket pistols.”— Dated 21st Decem- 

ber, 1872. 

This provisional specification describes forming in the hammer above 
the wan a deep notch concentric with the axis of the hammer and 
a upon one of the side plates of the frame a ward plate fitting this 
notch, 


3014. F. J. Manceaux, Paris, “‘ Breech-loading small arms.”—Dated 24th 
December, 1872. 

This consists in closing the cap chamber of the cartridge by means of a 
plug which screws into the base plate. 
$917. A. M, CLarke, London, “‘ Breach loading jirearms.”—A communica- 

rita eat re CaN ie nt none 

e 8) reach clo: wo portions, one 
the striker and the other a tube containing a spiral spring for oj ting said 
striker. Two cams or inclined surfaces on the two parts of the bolt serve 
when raising the bolt lever to draw back the striker, after which the bolt 
is drawn back and its rear portion, carrying the striker, engages with a 
trigger of peculiar construction, so soceing te gun. The extractor is 
recessed in the head of the sliding bolt, and is operated by a screw which 
also serves to connect the sliding bolt to the breach. A stud is provided 
on the bolt for cocking without the aid of the lever. The improvements 
are described as applied to a military carbine and a walking stick gun. 
3955. J. H. Jounson, London, “ Fire-arms.”—A communication.—Dated 30th 

December, 1872. 

This invention relates to improvements in the ——— and single action 
fire-arms known as the “ Vetterlin” arm, manufactured by La Société 
Industrielle Suisse, and has reference to the stock, the fixed and sliding 
breeches, the r guard, and rd plate, the bent lever for elevating 
the cartridges, the use of a movable stop for arresting the movable breech 
when drawn only, the mode of elevating the cartridges, and arrange- 
ment of the m m therefor, whereby the same arm can be readily 
used either as a repeater or as a single osten, arm. 





Class '7.-FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical In 
struments, Lamps, Modutve of Dress, ce. 
3874. J. W. THompson, Lancashire, “ Lining bands for hats and caps.”— 
Dated 2ist December, 1872. 

This invention consists in using a combination of paper and woven 
fabric cemented together in lieu of leather for hat leathers. Alsoin using 
gutta-percha or a waterproof cement for uniting the two materials. 

8876. L. Rozsavo.oyt, London, “ Joints for earring hooks.”—A communica- 





tion.—Dated 21st December, 1872. 

This invention consists of a new system of joints for earrings and other 
articles of jewellery. Up to the present time a mere hook in earrings has 
been the only means for fastening valuable jewels, it being secured by 
means of a small blade, besides the necessity of piercing the ears. This 
— of joint is to replace this hook, and prevent the painful operation 
of piercing the ears. 

8916. J. Cow1r, London, ‘‘ Writing desks known as secretaires.”—Dated 24th 
December, 1872. 

Writing desks of this description wily eee of a sli drawer in 
a bookcase or other article of furniture fi with interior drawers and 
compartments, the object of this invention utilise here- 
tofore wasted, to increase the size of the interior drawers and compart- 


ments. For this purpose the latter are not fixed in the sliding drawer or 

wri desk, but are fitted in a frame hung from the of the carcase 

of the piece of furniture in which the escritoire is fitted, the writing desk 

ee ee ee fittings, which may extend 

the whole depth of the secretaire of only the as hither- 

to. A writing case forms one of the fittings, and is fi to slide as a 
dra’ arranged behind 


—_ it for the reception of valu- 
$920. E. T. Hucuxs, London, ‘‘Machines for scouring and polishing needles.” 
A unication. 1 


—A comm 26th December, 1872. 
This invention relates, first, to a device for scouring needles, and 


second, to a device for polishing needles ; and it consists—First, in the 
ent of a pair p 


arrangem: vi reciprocating Fae one or both of 
which are tly inclined, so as to make a space een the two plates 
narrower at bottom than the ns Se ae dropping the pack ty in 
the usual manner into the space ween the plates, where it finds its 
tho seutpeocaning of the piatoe cousin ing th necessary cotlen, wpm the 
ie Tm action upon 

pack. conk, in mechanism for revolving the n ies, and while re- 
volving them over brushes which revolve or vibrate in a line with the 
axes of the needles. 

$931, W. Hurcninson, Bolton, Lancashire, ‘“‘ Washing machines.”—Dated 


27th December, 1872. 
The machine consists of a box or tub, made with vertical 
upon el axes are mounted four 


ends and sloping sides. In the 

rollers, two near the top and two near bottom, the former being 
wider aj than the latter; and round each pair of rollers (that is one 
top and one bottom) two endless chains carrying transverse pro- 
ecting ribs of wood, zinc, or other suitable material ; the spaces between 
e ribs being filled in with legs of wood, zinc, or other material, so that 
the whole forms an endless flexible web passing round two rollers and 

fitting in between the two vertical ends of the box or tub. 
."— Dated 27th 


8934. J. M. James, London, ‘‘ Fastenings for purses, bags, 


, 1872. 
The invention censists in ongime 6, covering plate, on the underside 
of which is fixed a cylinder, Through the centre of this plate is passed 
an axis, on the outer end of which is fixed a handle. The inner end of 
the axis has thereon a disc, in which is a curvilinear slotted g, 
which communicates with a circular opening of larger diameter the 
yoo B.. ~ has 2 projection | pape eony + ay Ree as recess ao — 
cylinder, and serves the of a stop when the circular ope’ 

the disc comes opposite Ee tpenteg the lock. 

$937. H. M. Mettor, Nottingham, “‘ Manufacture of hosiery goods.”— 

Dated 27th December, 1872. 

This a specification describes producing a tubular knitted 
fabric, thickened at any part desired, such at the heels and ankles of half 
hose, stockings, and the seats of pants. Also a of apparatus 
for effecting this, and for knocking over the work in circular machines, 
where the needles are vertical or parallel with the axis, so as to improve 
the work produced. 

3943, T. Satmon, Kettering, Northamptonshire, “ Apparatus for cutting 
shoe linings.” —Dated 28th December, 1872. 

This a ae is constructed of a standard fixed on a table and pro- 
vided a vertical knife, to which a reciprocating motion is given by 
a cam worked by fly-wheels, moved by hand or otherwise ; the knife is 
provided with a presser. 
$951. H. Mackinnon, Toronto, Canada, “‘ Lamps for cooking, &c.”—Dated 

30th December, 1872. 

This provisional specification describes supplying oxygen direct to 
the flame of a lamp sufficient in quantity to cause the complete combus- 
tion of all the obnoxious usually thrown off therefrom. Also a 
stand and cover or chimney for the flame, by which the cooking utensils 
can be held over the flame, whilst at the same time full benefit from the 
lamp as an Illuminator is secured. 

3969. J. H. Jonnson, London, “‘ Boots and shoes.”"—A communication.— 
Dated 31st December, 1872. 

This invention relates to the use of metal pegs or rivets cut from a wire 
for securing the soles of boots or shoes, which wire has a fine rib, burr, 
or spiral thread raised upon its outer surface by means of passing the 
wire through a die or dies, or serrated rolls, and also to the combination 
with the said wire of a wax or other adhesive coating. The essential 
features of the said invention consist, First, in the fastening together of 
the soles and uppers of boots and shoes by means of metal pegs or rivets 
cut from rib or burred wire made of the jar form hereinbefore 
described with or without a waxed or other adhesive coating. Secondly, 
in the combination with the sole and upper of a boot or shoe of attaching 
or fastening metal pegs or rivets cut from ribbed or burred wire made of 
the said peculiar form. Thirdly, in the combination with the peculiarly 
constructed metal pegs or rivets of a waxed or other adhesive coating. 
Fourthly, in the combination with the sole and upper of a boot or shoe of 
a fastening metal peg or rivet cut from a wire having a fine rough burr or 
rib upon its entire surface, either continuous in — form or with inde- 
pendent parallel ridges or sections of ridges. thly, of a burred wire 
as an improved article of manufacture, the burr of which is formed of a 
continuous thread or parallel ridges or sections of parallel ridges for the 
purposes set forth. ; 

130. G. P. Lanter, Paris, “ Spring mattress.”—Dated 13th January, 1873. 

This invention relates to spring ttr for bedsteads, sofas, and 
other articles, and ists in ding in a frame any required number 
of longitudinal bars by sheet steel springs made in the forms of inverted 
crosiers, a spring being used at the end of each bar. The main frame of 
the mattress consists of two side frames formed of boards or plates kept 
together by two cross bars, and in pieces of wood or metal fixed to the 
side frames are tenoned other two cross bars, to which one end of each 
spring is fixed, the other ends of the being connected by strips of 
leather or other flexible material to hooks screwed to the ends of the 
longitudinal bars, which bars are prevented from moving longitudinally 
by plates or rods held to the side frames. 

— L. faewons, New York, U.S, “Sewing machine."—Dated 21st 
une, 1873. 

The said invention consists, First, in a ‘‘tdke up,” forthe purpose of 
holding the thread while the needle ee and before it enters 
the goods. Secondly, in casting the n bar and presser bar case, 
curved arm, and the bracket which sustains the driving gear shaft, all in 
one piece. Thirdly, in a raw hide bevel pinion p on the return 
crank, which plays into the driving gear for the purpose of preventing 
noise while the hine is in operati Fourthly, in cas bosses on 
the underside of the bed-plate of the machine, and attac 
clamping plates having handles for fastening said bed-plate to its stand. 
Fifth *, in = cam.for operating the needle-bar upon an upright 
shaft above the -plate. Sixthly, in a liar construction of the 
shuttle. 8 thly, in attaching the threadle directly to the machine. 
2185. 8S. K. Herrick, Boston, U.S., ‘‘ Treadles for sewing machines.” — Dated 

23rd June, 1873. 

The claims to this complete specification are :—First, a mechanism 
actuated by a treadle or treadles, and running upon the same stud as the 
balance wheel, when said hani is cted with the balance- 
wheel by a clutch or coupling for the og seg as therein shown and 
described. Secondly, in combination with the treadles d, e, and pulleys 
l, m, the straps or connections p, g, and the additional strap 7, and loose 
pulley s, or their equivalents, as and for the purpose set forth. 

2238. F. Curtis, Boston, “‘ Sewing machines.”—A communication.—Dated 
27th June, 1873. 

The First part of this invention relates to the combination and arrange- 
ment of the feed bar, foot rest, v: presser foot, and an oblique 
presser foot in a sewing e. ese imp te are d 
with wax thread sewing machines. The shoeis supported by arest, which 
is also a channel opener, such rest borne by the needle bar. The 
feed bar receives its reciprocating movements from a rock shaft near the 
bed plate of the machine, a long vertical arm at the rear end of the shaft 
being operated upon at its upper end by a cam on the driving shaft of 
the said machine; and the front end of the rock shaft has a short vertical 
The needle re- 
mains in the shoe to prevent its backward movement after the presser 
feet have been withdrawn from it, and they and the feed bar and seat 
return to their back position for feeding the shoe forward, the operator 
steadying the shoe to retain it in its normal position until the presser 
feet are ‘ht to bear upon it. The movements of the awl, needle, 

thread machines. It is in 




















easily adj in any way with 
the feed wheel. Also in an ae tp edge guide, which being perma- 
nently attached to the bearing of the upper feed wheel, must at all times 
re’ in the same relative position with the feed wheel; also in an 
improved support for the sole while un ing the channelling and 
bevelling process ; and lastly, in an improved method of adjusting the 


knives. 

Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical rations, Fuel 
and Lighting Materials, Preparation and Preservation , a Food, 
Brewing, ee. Bleaching, , Calico-Printing, ng 
Glass, Pottery, Cement, Paint, Manures, dc. 


8839. J. Noap, London, “ Manufacture of electrotypes."—Dated 18th 
December, 1 


aterial is used for forming the moulds, consisting of lead 
melted and mixed with roll sulphur id fine, then mixed with gutta- 
percha or its equivalent. To copy {pe this material is milled, brushed 
over with black then softened and pressed on the type, afterwards 
it is putinto a lead and worked by a bat , then washed and put 
ina bath and backed. To surface, the mould is put into a sul- 
phate of copper bath containing 7 per cent. free acid, the bath is worked 
with a large anode, and rubbed during deposition. 

$882, W. W. Ferepay, London, “Treating human excreta.”—Dated 21st 


December, 1872. 
This cation describes a of collecting night 
ne en eS cal ta entail 
or ammonia lost. 

















Juty 11, 1873. 
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Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batterves. 

3936. G. M. Puewrs, a ~ od New York, U.&., “‘ Printing telegraphs.” — 
I tho tranamitting part of the instrament is a pulsator operated 
m 

clock-work, sending pulsations over the line. jp Te be 

whan oer is is depressed. The sosaiing postion of the instrument 





type wheel moved by , @ lever, and armature between owe 
Ir: Th in separate line wire circuits, or in one 
gee eS = = a 3 
eraplo; of toeineuets Ge eti eti prin 
ofectea local battery brought into action automatically, or b _ 
ne agen 4 armature, and a reversal of polarity the 

magnets and > eee The pulsators are 
yielding and the clockwork motor "is rogulated by weight on a spring 
arsa revolving within a 


3970. J. H. Jonnson, London, *  Deroting layers of copper, d&c., on wrought 
i cc.” —Dated 31st December, 1 
invention relates to different .- ae and apparatus for 4 

tion on wrought iron, steel, or pee, eer more or less 
but adherent and continuous, . and alloys of copper. 
processes may be summed A epestal ws :—First, a dry process and the 

necessary apparatus peculiarly applicable for depositing thick seams of 
metal, - on ws cylinders, machine chairs, &c. 
process of tation n with or without A —~" electricity, 
decomposition of simple or compound salts of copper ept 
Thirdly, a humid process of precipitation of copper and of its alloys with 
or without using electricity. 
5. F. A. Pacet, London, “ Magnetic compass cards.”—A communication. 

—Dated 1st , nen 1873. 

Replacing the ordinary orto card by a card drawn with two con- 
centric compass cards. Ba. between the two cards an annular zone 
or blank space. C courses of the inner card with 
the appropriate compass eo on the outer card. Similarly indicating 
the average heeling errors by lighter lines. 


Class 10,_MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
$833. T. Tuorr, Manchester, “‘ Equilibrium tap and self-closing bush valve.’ 
—Dated 18th ¥ 
At the noel the barrel of the tap there is a screwed cover and packing, 
through which is passed oe having at the top a knob or button and 
at the bottom a shoulder with packing mp coriers | ametal washer, and a 
disc valve of leather or other yielding mate the washer and valve 
a held he gaa in the middle by a screw encircling the spindle, but 
g them to allow the of water or 
other fluid ; ont t e outer circumference of the valve is held to the body 
of the tap by a cup and screwed , and in the valve at any desired 
tion there is a hole leading from the supply to the cup ciow the 
valve, the hole in the leather being surrounded with metal. When the 
knob or button is pressed down it opens the passage between the spindle 
and the interior of the screw, and allows the fluid to pass above the valve 
and destroy the equilibrium, to allow the valve to descend into the cup 
and the passage of the fluid from the supply to the exit to be fully 
opened, and when the pressure is taken off the knob the valve is imme- 
diately closed by the pressure of the water under the disc valve and the 
ply cut off. The self-closing bush valve intended to be applied to 
thie equilibrium tap and to taps in general is formed as a valve of metal, 
india-rubber, or other mate in connection with a seating in a bush or 
pipe, _ end of which is soldered to the st supply pi pipe or placed in the 
vessel 0! 1 from which the liquor or fl to be drawn. At one 
end of the bush there is an internal screw, into which is fitted an ex- 
ternal screw at the end of ae or — of the tap, there being an 
inner web or projection into enever the tap is to be re- 
moved for cleans: repairing, or any “other purpose, it has simply to be 
removed from the bush by turning its external screw out of the bush, 
and the valve is pressed by the fluid and air, and no escape can take 
place; but when the tap is to be used the external screw is turned so as 
to remove the valve from its seating and allow the fluid to circulate 
through passages round the web into the tap, to be let off as required. 
3834. G. Duncan and W. A. WILson, _ Liverpool, “ Stereotypes for rotary 
printing hines.”—A co —Dated 18th December, 1872. 
Stereotypes are cast flat, afterwards planed or trued, and finally 
pressed into the required form between a pressure piece "and die, the 
surface of the die being covered by paper or like material. 
3837. J. 8. 4 Glnsgow, ** Horse-shoes for frosty weather.” —Dated 
18th 














The improved shoe comprises three : First, the o—- ints are 
either formed or welded on the sole, or they consist of 7 pieces 
fixed or held in sockets, slots, or grooves in the sole. idly, the sole 


is either an entire plate of wrought iron or of malleable cast iron or of 
steel, covering the hollow of the hoof and preventing snow from lodging 
joy neg 8 or it is Rg wreng py Ad the hay oe shape, or it is 
in the shape of the letter T rdly, a strap, to round the 
upper front part of the hoof, is attached to the heels of the _—s and may 
consist of leather with a buckle, or of s' vulcanised rubber be 
sprung on, or of copper or other suitable metal, to be fixed and tightened 
by a screw when on the hoof; the front or toe of the sole is hel firmly 
in its place by ——— witb a clip or ap which catches upon the 
front of the hoof. is clip, or a metal stri to it, or a strap at- 
tached to it, may extend up to and be held ey the oy part of the strap, 
which passes round from the heels. 

3842. H. es, York, “ Grips for securing ropes, &c.”—Dated 18th De 

cember, 

This invention relates to a mode of fixing the ends of ropes, cords, or 
flexible tie-bars without injury to them, and insuch a manner as to direct 
the strain in their line, The end of the rope, cord, or bar is bent in a loop 
round the edge of a round-ended wedge, which is inserted in a taper 
socket, so that when the rope, cord, or bar is strained the w is drawn 
with the loop tightly into — socket, and —_ rope, cord, or is thus 
gripped between the edges of an. Ag e sides of the socket. 
Instead of inserting the wedge a loop into a socket it may be inserted 
between two rollers. The socket or the frame on which rollers are 
mounted has a hook, loop, eye, or other means of fastening in 
the line of the pull. 

3846. J. N. aa ER, London, “‘ Estimation of metals.”—Dated 18th De- 
cember, 

This invention consists in the application of the spectroscope to the 
estimation of metals. 

8847. F. Hawke, London, “ Press copies of manuscripts, dc.”—Dated 18th 
December. 1872. 

This invention consists essentially in saturating or impregnating ordi- 
nary stout paper, or in saturating such paper during the process of its 
manufacture before subjecting it to the ding , with a solution of 
a salt of iron, such, for example, as the ome A ate or perchloride of 
iron. Paper so prepared is found to be more useful in taking press cupies 
of manuscripts. 

8849. A. M. See Kk, London, “ Improved calendar.”—A communication. 
—Dated 18th December, 1872. 

This so-called pe: tual calendar is intended for finding any date, past 
or future, besides those of the current month, and consists of a plate or 
card on which are inscribed years, months, and days of the month, and a 
movable dial bearing the days of the week in three consecutive series, and 
the first seven late of thealphabet, under which the years from 1800 to 
2000, for example, are c To find a date the dial is rotated to bring 
the alphabetical heading under any given month, which will give the day 
of the week required. 

3851. 8. Hotxer, Lancaster, “' Treatment of sti 
manufacture of paper. ”—Dated 1 18th Beonien | 

This invention consists in recovering the alka ronal for several treat- 
ments of paper-making material by one process of evaporation. 


3853. F. B. Hoventon, Lon « for "— Dated 19th 
— don, “* Spent hops for paper pulp. 


Spent h are boiled in a close vessel 2t a suitable ee (the alkaline 
solution g first tested to a given strength) till the leaves are reduced 
to a proper consistency. 
3864. J. ny ee Cheadle, yoy “ Worms employed in worm- 
gea: —Dated 20th December, 187: 
This invention consists in cutting weed for worm-wheels with a tool 
moving rr oe aw Onenee with a greater 


number of the teeth of the 
‘po eenant in soldering and brazing 


8866. T. Kennewy, Birmingham, ‘ 
metals.” —Dated 20th December, 1872. 
This invention refers to blow-pipes in which a mixture of air and gas 
r jet of the blow-pipe. devotes 


sapere, é&c., for the 


to this invention a spring valve Senvedineed into oor oes 

gas, which valve wien & tis neemal position shuts o! the ho 
cane ier cay rink iaen eee Be Se shee So sone te 
gras) lor use opens the valve and permits of the passage 
of the On putting aside the blow-; after use the valve closes and 
Sf the So acadtiee cule le cimen aghentned ob 
of. or 

the nose or jet of the blow-pipe which minute ignites 

the principal current 


iter being produ mod hy gin unmixed with air is very luminous, and 
pnd the workman to examine his work by its light, 





$858. J. Rosmson and J. Suirn, Rochdale, “ Shaping staves for casks.” 
ry a the sta d 
ven ives and a 

te os Geen, Sat te Se emai: 


rotary conical cutter, regulated by a fix 
then of pins on each side uf the staves for adjurting ther, so as to a 


sen, 8 omen, Geneieck, Destens, « Ornamenting pressed and blown 
glass.” —Dated 


20th J December, 1872. 
in o ting articles of or blown 
glass by first making the unornamented article, and while still hot, 
placing it upon the table of a press where portens of molten | coloured 
a et ae ee 


‘oon a corresponding cunfiguratio d g 

may be first formed in the dies, and then, while still in a plastic — 4 
tion, pressed against the article. The table is made to revolve so as to 
bring the different parts of the article under the dies, and is provided 
with a dividing plate. 


3867. J. C, Kennepy, in, N.B., «Rescue apparatus to be used in ice acci- 
dents.” —Dated th Poot? 1872 


20 

This a) tus consists of a belt ane 2in. broad and 6ft. long having at 
both Fa Ape swivel catch, and also of a stick or staff of about 24in. 
long, and it diameter, to each end of which a spring catch is 

attached. e belt is worn round the waist of the user, being passed 
twice round and fastened in front by the catches being hooked to a flat 
ring. The stick or staff is to be carried in the hand or hooked on to the 
belt. If the ice ha to break and any person is immersed in the 











water, three b ers furnished with the (dove paratua can form a 
triangle by joining their sticks by means of the pm catches, and also 
a rope 1st. jong ae joining their belts by the same means, whereby an 


effectual and expeditious rescue apparatus is formed. 


COAL, AND GENERAL TRADES 
TOF BIRMiNGHAs, “W WOLVERHAMPTON, AND 
OTHER DISTRICTS 
(From our own Correspondent.) 

SECOND HALF OF 1873: Determination of ir sters to main- 
tain high prices; failure of the attempt — THE QUARTERLY 
MEETINGS IN BIRMINGHAM AND WOLVERHAMPTON : The prices 
and the business done—FINISHED IRON DOWN ON THE QUARTER 
From £2 To £5—Pic tron DOWN £1—AS TO THE FUTURE OF 
THE IRON TRADE—THE COAL TRADE: Reduction of 3s. in some 
samples—A NEW PROCESS OF IRON MAKING FROM THE ORE— 
OUR EXPORT TRADE IN THE SIX MONTHS—METALS AND MARKETS 
SPECIFIED. 

WE have now fairl 





started upon the second half of 1873. This 
quarter opened with the display of a resolute determination by the 
leading ironmasters of the Bi and South Staffordshire 
district to maintain if ible the rule of very high prices; but the 
resolve was against the better judgment of some, even of those 
who took it, and it was cont to the views entertained 

those who had most knowledge of the foreign trade, alike as to 
the markets and the competitors. It is, therefore, no great cause 
for — that the attempt should have failed. Previous reports 
have shown that the quarter which had thus opened closed with 
more than the retracing of the steps which had thus been taken 
in a forward direction. Leading finished iron-makers here had 
declared a reduction averaging from £2 to £3 and £4 upon previous 





$872. oy Wane, Halifax, ‘‘ Machines for printing.”—Dated 20th D q 


This invention relates to that class of such prin machines known 
as platen and the impr consist—First, in the ie 
tion of spiked rollers so as to hold the blanket and par to the 
laten, so as to stretch the said blanket and release it at pleasure. 
mdly, in the construction and application of swivelling guides for 
holding t the sheets of = or other material to the platen during the 
arson of printing. rdly, in the application of an adjustable spring 
nger to the ordinary frisket, and extending at right angles thereto over 
the platen to hold the sheets of paper or other material to its surface 
during the process of printing. Fourthly, in the application and use of a 
segment wheel which operates a pinion wheel on the shaft or barrel of 
the p and so causes the rotation of the platen shaft and 
platen, the — being thus brought toa suitable position or angle for 
Fifthly, in the application of certain mechanical 
poe mm bere for readily B. or adjusting the type frame to the platen 
2 order to secure a more perfect distribution of ink. Sixthly, in the 
lication and use of an eccentric to the crank-shaft to which is attached 
e rod connected with the ink rollers’ frame, by which an independent 
tien is given thereto, in addition to that caused by the motion of the 
type-bed frame. Seventhly, in the application of certain contrivances 
for facilitating the placing of the “‘ forme” in the t frame,and taking 
first impression, an ont for other adjustments. Eighthly, = the application 
of leather or other suitable material to either the type frame rs or 
the runners on the ink rollers, to produce more adhesion, and thereby 
to ensure the rotation of the said rollers, when passing over the inking 
table and type form. Ninthly, in the pape of a spring catch lever 
to the inking table, for turning or g motion to the table at each 
stroke of the machine. —s in a application of a combined strap- 
guide and break or brake, which is applied to the periphery of the fly- 
wheel, simultaneously with the ae the strap upon the loose 
pulley. This part of the invention may applied to cylinder printing 
machines as well as platen machines. 


3878. F. W. and W. J. Cross.ey, we mere “ Machinery for grinding 
cylindrical and conical surfaces.” — Dated 21st December, 1872. 

This invention is chiefly licable for pan Pan true the surfaces of 
metal bowls or cylinders Me To th the manufacture of sheet india-rubber, 
but it may be applied for other minding th where great accuracy is required. 
This invention consists vy" -4 surfaces of cylinders or cones, 
after they have been it, - in a lathe, by means of an ae Se or 
other suitable grinding agent, which disc is fixed on an axle p 
right angles to the axle of the cylinder or cone to the ground. The 
inventors prefer to place the grinding disc a little to one side of the axle 
of the cylinder or cone. 

3887. A. Kriecer and A. Supeenemn, London, “‘ Stoppers for bottles.” — 
spe 21st December, 187 
stopper consists of “ “short tube of onan, one end being 
oan and of bulbous form, to press the inside of the neck of the 
bottle, and make a tight closure. A head is epee | to prevent the 
stopper being pushed too far into the bottle and for handling the same. 
8894. Lig — London, “‘ Ignitible lights or matches.”—Dated 23rd De- 
cem 1872. 

The said invention isfor making the body or stem of what is yo 
or generally known as a lucifer match of a non-inflammable mate 

dipping both ends into an inflammable material, P g and fixing on 

extreme ends any explosive substance ignitible by > Famer of friction 
or otherwise ; and placing and fixing a division in the boxes or holders 
-_ the same, as is explained in the accompanying provisional speci fica- 
ion, 
3896. J. and B. Brown, London, “ Hand-signal and other lamps.”—Dated 
23rd December, 1872. 

For changing colours by means of a rotary rising motion by screws and 
cams, and more simply securing coloured glass or glasses by tempered 
coil spring or frame. 

3900. A. C. Henperson, London, ** Box for lighting wood or wax matches.” 
—A communication.—Dated 24th December, 1872. 

The match-box referred to consists of a cylinder closed by a cap, fixin ng 
bayonet fashion. Inside this cap is a kind of g claw, whose striat 
surface effects the ee of the match as it passes quickly through the 
cap. All the ction with the box is at its lower part, 
and consists of two discs > rundles, the _ r one fixed, which receives 
a ent or blade in a suitable teral axis of which allows it 
to pivot downwards ona a 1 pce 30 solde dered to the cylinder, the lower 
extremity of same flattened and acts as a spring to the 
segment referred to, when 4 , 4 lifted or raised by the second or lower 
—- which latter ‘is actuated by agate or flywheel to which 

is attached by pins. This same nie is wed to receive a spiral 
eh wound round a screw, which unites the two rundles, whilst 
serving as pivoting axis to the lower one. Supposing a certain quantity 
of matches placed in the box, in turning the fly-wheel from left to right 
a second blade is drawn along in its movement, whilst the first named 
one is simply raised by the action of the spring ‘at the flattened end of 
the axis in connection with the first named blade, and continuing to 
turn the fly-wheel the second blade or segment oe withdraws from, 














artis was the state of things when, on Wednesday, the first of 
ne | oe uarterly meetings of the series was held in Wolverhampton. It 
n hoped that even some farther reductions would then be 
declared ; but this was hardly likely. The meeting accepted the 
quotations i in the circulars, and the business was transacted upon 
that basis. To do this the finished-iron makers were aided by 
the action of the Lilleshall Company, who, through Mr. Horton, 
their manager, quoted their prices at a drop of £1 per ton upon 
the April quarter day. Their hot-blast all-mine was to be bought 
at £7, and their cold blast at £8, instead of £8 and £9 respec- 
tively, which were the previous quotations, These prices of the 
Shropshire pig-making firms will regulate the other leading pig- 
iron firms PF thie district, who at the ing of this week 
were strong at £7 10s. for hot blast, a reduction of only 10s. 
Best all-mine hot blast pigs must therefore be quoted at £7. A 
good all-mine pig may nevertheless be had at £6 10s. ; and at this 
»rice some transactions took place to day (Thursday) in Birming- 
am. Even at Lilleshall pigs realised higher quotations. No great 
amount of business was, however, done in pig iron of any class 
and the accumulation of 20,000 tons in the stocks of the Cleveland 
makers in the past month tended to restrict purchases, Consumers 
are holding off for easier terms, How far they will succeed remains 
to be seen. 

In finished iron the transactions at both meetings were more 
numerous than had — expected. Merchants who had orders to 
give out, and could delay them no longer, placed them, but the speci- 
fications will be limite, to the barest necessities of the consumer. 
It is regarded us certain that other reductions will be declared, for 
the orders booked yesterday and to-day have been insufficient to 
meet the makers’ requirements. Consumers will not give £16 for 
plates and sheets ; yet these are the prices now demanded for a 
really good article. Orders might be secured at £15, but the 
money is not enough, the producers assert, to leave them with a suf- 
ficient margin of profit. Hence the present firmness of their 
quotations, At the same time lower sano are being accepted for 
4 and sheets by other firms. eets, for instance, can be 

ught by the galvanisers at from £14 10s. to £15, and a very few 
at £14. Girder plates can be obtained at £15, 

In best iron the lowest proportionate quotations are those which 
relate to the high-class sheets. These, as “‘ singles,” are now down 
to £19, a drop of previous quotations of £5 per ton. So large a 
drop is altogether The explanation of the market is that 
it has been brought about by the determination of one firm to stop 
the underselling of certain competitors. Last quarter-day best 
sheets were quoted from £20 to £23, according to brand ; boiler 
plates, £18 10s. to £1910. Hoops were quoted £16 last quarter, 
br oo now quoted £14, and can be bought from some makers at 

Ironmasters asserted they would to-day have sold more best 
sheets if they would have accepted orders, and others affirmed 
that for general qualities orders will be more plentiful next week 
when buyers find they must give makers’ prices. 

The price of coal is still against the makers of iron. The bulk 
of the colliery proprietors are making some allowances, but they 
are only slight. On Wednesday some few vendors of Bloxwich 
samples boldly declared a drop of three shillings a ton. The course 
which these have taken had a little effect upen the market in 
Birmingham yesterday. 

As to coal there was a determined effort to maintain maximum 
a, and it was asserted that though it is notified that some 

loxwich firms have declared a sensible drop, yet only one firm 
has so reduced. 

The Board of Trade returns, in showing us our trade for the 
half-year, are more than usually yon A They reveal the 
accuracy of the reports which spoke of the falling off in trade on 
account of our high prices. For June they show an aggregate 
tonnage of iron and steel to the extent of 250,992, as compared 
with 319,159 in June, 1872, and 313,872 in 1871, or a decline of 
about 20 per cent. in each case, In value there is a slight increase, 
£3,171,806, as compared with £3,165,167 in June, 1872, and 
£2, 549, 642 in June 187 1. For the six months there is a falling off 
of about eight per cent, in quantity as compared with 1872, but 
an increase upon 1871. In value the a for the 
20 r cent. 











— os of the first returns to, Ly a of departure, ahs p ~ six ths shows an increase of more than 

an apne comprised b or blades a ma upon last year, and of nearly 70 per cent. upon 1871. The chief 

— by agitating = Seed be after loveents the fi my nares | increases for the month are in railroad, telegraphic, cast and 

a An ent, to occupy oe sone pring) —— by the su y tion of the | Wrought iron, and steel, In telegraphic iron the advance is 

two segments, so that the stick of the match is received by a holder in | Cnormous, from £33,240, in June last year, to £442,231 last eons 
n 


connection with an external button, which pushed smartly in a groove 
on the cylinder or box, causes the head of the match to through the 
cap, when it tes by friction — the spring claw with striated 
surface. By ing a shield ACs 8 “-* it up the egtinder, the light 
cannot be catingulhed by thi 'wo small 


ons prevent the 
shield leaving the cylinder. 
8901. G. Rypiiu, Dewsbury, Forkshive, “A Ae Sy heated air to furnaces 
‘or the consumption of smoke, d- 8th December, 1872. 

‘arrangements of improvements for 
obtaining and applying heated air to furnaces, obtained from the waste 
pate eee of com ion. Also for the construction of a; tuses and 
for more effi cat combustion in furnaces and the 
pom eg Boe by dy od fT FO 
improving ventilation, and for See Canaan, 

earths, and compositions, and in the construction o! 
3902. W. E. Gepor, London, “ Dra boards for obtaining angular draw- 
ings from right-tined drawings.” — communication.— Dated 24th Decem- 


1 
This invention consists of a plane surface, upon which moves a frame, 
the sides of this frame being jointed together and the s comprised 
between them filled with a series of thin wooden rules, with india-rubber 
or other material. The relative position of the jointed sides may be 
shifted by means of a crank and rack and pinion, and a right-lined 
drawing made = the rules or india-rubber be thereby at once trans- 
formed into an oblique, angular, or perspective drawing. 

8929. S. Osporn, Sheffield, “ Prickers used in blasting or mining.”—Dated 


27th December, 1872. 

This eTocs of ticket or of | eae g or the part of it liable 

oe ee een al ag that metal, or of man- 

ganese and copper or other allo; 

8932. J. Quix, Leyland, pen Baad machinery.” —Dated 27th 
pacember, 187s" 


here! ch bell 
“ayia i 
edges 


cas uired length, 
ereby formed square at the 


at a time, such belt being 
smuvoth on su 2, 





and the increase for the six months is more than sevenfold. 
pig and puddled iron there is a serious decline for the month, 
representing nearly £170,000, but the comparison for the half-year 
is largely in favour of 1873. In bar and angle iron there is a 
heavy decrease for the month, over £52,000, or about 14 per cent. ; 

but here also the com n for the half- year is favourable. In 
old iron there is a decline both for the meth and the six months. 
The increase of railroad i iron is due chiefly to Russia, Sweden, 
Germany, Holland, Spain, and Australia, and in wrought steel to 
the United States and other countries. The decline in pigs is due 
chiefly to the United States, British North America, Australia, 
and “ other countries.” Germany, Holland, and Turkey, however, 
are increasing customers for bar iron. In "hoops and sheets the 
increase is chiefly with Germany, Russia, and Holland. With the 
——— States and Australia there is a falling off. The totals are 
as under :— 























Month of June. | Six Months. 
Iron, _— — || 2 
1872. 1873. | 1872. 1373. 
£ £ £. 
Pig and puddled 690,952 623,866 2,961,287 4,009,741 
Bar, angle, &c. .. 340,437 288,500 1,672,763 1,939,595 
Railroad co. ee 831,946 962,458 4,376,433 4,586,877 
Wale ce ws es 62,349 52,709 304, 367,070 
Telegraphic do. j 32,240 442,231 99, 702,440 
Cast and wrought ..| 437,428 476.884 2,108,357 | 2,710,120 
Hoo, ~h papioeg ms eo 2384 288,751 || 1,407,072 1,987,721 
Oh 96,245 18,325 | 824,000 274,854 
Steel, Funwrought «+| 108,442 131,072 696,340 751,384 
-" millwork show large increases for the 
aa the six months. For total is 


month, steam engines, 
£316, 793, chiefly to Russia, Spain, and British ndia, as compared 
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with £203,316, in the month of June last year, and £1,423,224, 
for the six months as compared with £1,179,965 last year. Other 
descriptions of machinery, chiefly taken by Rui Germany, and 
British India, amount to £602,587 for the month, as compared 
with £400,356 in June last you, and £3,245,025 for the six months, 
as compared with £2,332,249 last year. 





WOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE IRON TRADE: Anwiety as to the future: Unsettled re- 
lations between masters and men: ition of engineers, 
smelters, and the rolling mills—UPWARD TENDENCY OF THE COAL 
TRADE: Pit quotations and the present position of the various 
Lancashire coal districts. 

ALTHOUGH the late reductions have brought forward a few mode- 

rately good orders, the iron trade in this district remains in a very 

unsettled condition. Consumers are still holding back until the 
result of this week’s quarterly meetings are ascertained, but 
ganey it is not now expected that any further reduction can 

e made under existing cir t , especiall idering the 
probabilities of an advance in the price of coal, and the complica- 
tions which are arising in several branches of the trade. 

There is not quite so much activity amongst engineers and 
machinists, and business is further retarded by the unsettled 
position of the relations between masters and men, 

At the Manchester weekly market on Tuesday there was a fair 
attendance, but business was again purely nominal. Although 
merchants with stocks in hand were offering under makers’ 
—_— quotations were not materially altered from those of last 
week, 

In the coal trade the demand throughout the country is ex- 
ceptionally brisk for the time of the year, and it is again becoming 
a question more of supplies than of prices: Except in one or two 
descriptions of coal no stocks are now being laid down, and in 
some cases colliery proprietors are filling up out of what had pre- 
viously been laid by. 

In the Wigan district slack is still a drug upon the market, but 
for other descriptions of fuel the demand continues to improve, 
and there is a good inquiry for gas coal for export, the pit prices 
tor which range from 17s. to 18s, per ton. Best house coal ranges 
from 18s, to 19s.; yard coal and Pemberton four feet, from 16s, 6d. 
to 17s, 6d., and 18s. per ton ; and common coal, from 15s, to 16s. 
per ton. 

In the Bolton district, where the demand is largely of a local, 
character, although the men are working fairly—about five days 
per week—there are little or no stocks and prices are very firm. 
Pit quotations range from 18s. to 21s. per ton for house coal, about 
17s. for furnace coal, and from 14s, to 16s, for engine coal. 

The demand for engine coal is improving in the Ashton district, 
but house coal continues quiet and considerable quantities of cannel 
are being put down but the greater portion of this is already sold. 

The colliery proprietors in the Tyldesly district are generally 
filling up out of stores, and there is a good demand for steam coal 
for shipment, the price for which at the pit mouth ranges from 
14s. to 15s, per ton. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


COMPLETION OF STOCK TAKING—PRICE AND SUPPLY OF YORKSHIRE 
AND HEMATITE PIG—SPIEGELEISEN AND SWEDISH IRONS: Price 
of tin, lead, and German silver: The steel trade: General 
remarks—BOaRD OF TRADE RETURNS—DECREASING ACTIVITY : 
State of the cutlery trades—FILEs, SAWS, AND EDGE TOOLS—THE 
ENGINEERS’ STRIKE. 

STocKTAKING has in the majority of cases now been completed, 

and the men, who were to a certain extent thus thrown idle, have 

been enabled to resume work. 

Yorkshire pig is not in very great demand, most of the firms 
who use it being supplied under contracts which have some time 
to run, so that there are few transactions in the open market. No.1 
** Ayresome ” may nevertheless be quoted £6 5s. to £6 7s, 6d,, and 
No. 3 £5 17s. 6d. to £6, when in considerable lots. Bessemer is 
not plentiful, the Whitehaven firms having some heavy foreign 
contracts on hand at lucrative rates. Transactions at about 
£9 5s, are recorded during the past week. Spiegeleisen is in 
demand, but not in too plentiful supply, and is quoted at about 
£15 10s. for manganesian. Swedish irons of the best brands are 
in moderate demand, but some merchants are offering induce- 
ments in the shape of lower prices in order to encourage buyers. 
Some brands are too dear to buy at all in the present state of 
affairs. Hoop L iron is to be had at £30 to £31, hoop F £28 10s. 
to £29, and double bullet £29 10s, to £30108, These figures are far 
too high for any but almost compulsory transactions, and I antici- 
pate that we shall speedily have to note a heavy fall in prices of 
all Swedish irons except those under exclusive control. 

Tin is selling here at about £136; soft lead in pigs at £25 to 
£25 10s. ; and white metal for silversmiths’, &c., purposes is this 
week quoted 2d. per lb. lower. 

In the steel trade the leading houses and firms, who make one 
particular description of steel a speciality, are still in receipt of 
fairly numerous and moderately heavy orders from the United 
States, the home market, the Continent, Italy, Egypt, and other 
distant countries, It is, however, beginning to be found out that 
the present prices for second class or inferior cast, blister, and 
other sorts of steel are far too high, seeing that in America the 
manufacturers can turn out a fair average class of steel at prices 
appreciably lower than our own, They still send to us for the 
best blister, cast, shear, tool, and other shaped steel ; but unless 
our makers can afford to put down prices at once, it is very ques- 
tionable indeed whether we shall not lose our trade with the 
United States and Canada entirely. It would I presume hardly 
be a fair retribution to impose a heavy duty on all hardware goods 
imported into Canada from the States. 

The Board of Trade returns for June somewhat forcibly demon- 
strate that our manufacturing activity is on the decline. Of hard- 
ware and cutlery we exported £378,427 worth as against £469,139 
in the corresponding month of 1872; iron and steel £288,5 
against £340,437 ; railroad iron, £562,468 compared with £831,946 ; 
hoops and sheets, boiler plates, and armour plates, £288,951 as 
against £282,234. The tonnage in the last case was 15,466 against 
17,670 in June, 1872. The chief falling off appears to be with 
— the United States, British North America, India, and 

rance, 

The cutlery trades are by no means busy, some being positively 
slack, particularly American houses, In one or two of the latter 
instances the inquiry is so slack that stock is being made in antici- 
pation of a rather early and improved fall trade from America. 

The file and edge-tool trades are yet fairly brisk, and in other 
respects are not materially altered. The file manufacturers have 
the new wages list submitted by the cutters and forgers under 
consideration. 

The engineers’ strike does not appear likely to have an early 
termination, although a part of those who originally struck have 
had their demands conceded. The fitters, &c., of John Brown 
and Co., and Vickers, Sons, and Co,, struck on Saturday, and on 
the same day a mass meeting was held, at which a “ @ com- 
mittee ” was appointed and other arrangements made, On Mon- 
day four fitters were summoned by Messrs. Jessop and Son for 
breach of contract. When the strike commenced a broken-down 
engine was under repairs, which were not completed by the firm 
to whom they were originally entrusted, and the def its were 
set to complete the job, They declined to do this, and left work. 
The 1 representative of Messrs, J , after some discussion, 
waived the question of breach of contract, and the men to 
yey £5 each as damages, including costs, sustained by 


essop. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE.—The Returns: Prices Lower.—- 
THE COAL AND COKE TRADES.—Deaths of Mr. J. B. Pease and 
Mr. Charles Pease.—THE NORTHUMBERLAND DOCK ON THE 
TyNE.—ENGINEERING AND SHIPBUILDING. 


THERE was only a thin attendance on Change at Middlesbrough 
on Tuesday and business was flat. The increase in ers’ stocks 
of pig iron seemed to cause a downward tendency in prices. No, 3 
Cleveland pig was quoted 105s. per ton and the other qualities at 
proportionate rates. An abundant quantity of No. 4 was offered for 
sale, and one parcel was bought as low as 89s. per ton nett cash at 
makers’ works, According to the Cleveland Ironmasters’ Associa- 
tion returns for June there are 137 blast furnaces in the North of 
England, 126 of which are in operation. There are 18 new furnaces 
building, the majority of which are in the Middlesbrough district. 

In the finished iron trade there is no improvement. The nume- 
rous inquiries do not result in many orders, and the contracts on 
hand are being rapidly worked off. Buyers of finished iron still 
hold back work as much as possible, only purchasing what they 
cannot do without, 

The coal and coke trades remain steady, the prices being main- 
tained by large firms. 

On Saturday night, at the Langham Hotel, London, Mr. Joseph 
Beaumont Pease, of Middlesbrough, died very suddenly. The de- 
ceased gentleman was managing partner in the extensive firm of 
Messrs, Gilkes, Wilson, Pease, and Co.,the Tees Iron Works, 
Middlesbrough. He was also one of the sae in the firm of 
Lloyd and Co., Linthorpe Iron Works, Middlesbrough ; one of the 
owners of the Bearpark Colliery, and a partner in the West 
Cumberland Iron Works. On the day of the funeral of Mr. J. B. 
Pease another member of the Pease family died. The latest cause 
of sorrow to the Messrs, Pease is the death of Mr. Charles Pease, 
who expired at the residence of his brother, Mr. Jos. Whitwell 
Pease, M.P., Prince’s Gardens, South Kensington, on Wednesday 
morning. He was a cousin of Mr. J. B. Pease, and was only thirty 
years of age. 

At Tow Law the Weardale Iron and Coal Co.’s men are still out 
of work owing to a wages dispute. 

Last week I spoke of further proposed dock accommodation on 
the Tees, This week I am glad to be able to call attention to the 
extension and improvement of the Northumberland dock on the 
Tyne. There will soon be direct railway communication from the 
dock wharves and quays to all parts of the kingdom. There is 
now available for general merchandise traffic a line of quays and 
wharves nearly half a-mile in length, with ample depthof water 
at all times of the tide, and spacious provision will be made for the 
discharge and storage of timber and other goods. 

The engineering and shipbuilding trades continue dull. On 
the Wear a suspension of work has been averted by the iron men at 
the ship yards, submitting to a reduction of 5 per cent in their 
wages, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH IRON TRADE: T'he prices of warrants maintained, but 
business limited ; Makers’ iron slightly reduced: Diminished 
imports and exports: Mauufactured iron dull—TuHEe coaL 
TRADE: Prices unchanged. 

THERE is very little change to be noted in the iron market this 

week. The value of warrants may Le said to be unaltered, con- 

tinued efforts having been made to maintain the prices, but the 
real business has been confined within very narrow limits. The 
tone of the market was firmly preserved on Friday, and business 
was done up to 109s. cash, closing sellers at that price, buyers, 
108s. 'd. On Monday business was done at 108s., next week 
fixed, and 108s, 6d. to 109s. prompt cash, closing with buyers at the 

latter. The market was very quiet on Tuesday, but there were a 

few cash transactions at from 109s, 3d. to 110s. 04d., closing, buyers, 

109s. 9d., sellers, 110s. 

The following quotations of makers’ iron are from 1s. to 2s, below 
those of last week :—Gartsherrie, No. 1, 120s. ; No. 3, 112s, 
Coltness, No. 1, 122s. 6d.; No. 3, 111s. Summerlee, No. 1, 
120s.; No. 3, 111s.; Carnbroe, No, 1, 115.; No. 3, 111s.; Monkland, 
No. 1, 112s. 6d.; No. 3, 110s., Langloan, No. 1, 117s. 6d; No. 3, 
111s.; Calder, No. 1, 120s. No. 3, 112s.; Glen ock, No. 1, 115s.; 
No. 3, 111s.; Eglinton, No. 1, 112s.; No. 3, 110s. Dalmellington, 
No. 1, 112s.; No. 3, 110s.; Carron, No. 1, 122s. 6d.; Shotts, 
No. 1, 117s. 6d.; No. 3, 111s.; Kinneil, No. 1, 115s.; No. 3, 110s. 

The reduction of 20s. per ton in the price of certain kinds of 
manufactured iron, made at the beginning of the month, has not 
as yet had the desired effect of strengthening the demand, and 
manufacturers do not appear to be at all hopeful as to the imme- 
diate future. The make of iron is small compared with what it 
was twelve months ago, and several of the works are barely kept 
going. 

There was a ye last week in both the imports and 
exports of pigs. e foreign demands seems as though it would 
never recover its former proportions, and there can be no 
doubt that the development of the iron industry abroad, 
occasioned by the exorbitant prices here, will render foreigners 
less and less 2 upon our supplies. The shipments 
of ,pig-iron from itch tea during the week ending 5th July 
amounted to 11,680 tons, being 427 less than in the previous week, 
and 7541 below those of the corresponding week of 1872. The 
imports at Grangemouth of Middlesbrough pigs were only 430 tons, 
being 1371 less than in the previous week, and 1450 below those of 
the corresponding week of last year. 

The prices of coal remain unaltered, and are much too high to 
allow the manufacture of iron to be remunerative. Supply and 
demand appear to be pretty evenly balanced, a result whieh is due 
in great measure to the nicety with which the miner has been 
taught to limit his work to the strict requirements of the time, 
and so guard against any depreciation in pt, that would influence 
his wages. The trade in the eastern mining districts, which showed 
signs of languishing a week or two ago, has regained its former 
activity, and both home and foreign orders are now more 
plentiful. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

DESPONDING REPORTS FROM THE IRON DISTRICTS EXPLAINED: 
Tolerable activity : Hopeful prospects : Condition of the trade at 
leading ironworks—THE BAIL TRADE—MISCELLANEOUS TRADE— 
NEWPORT COAL, COKE, AND IRON EXPORTS—THE NEW DOCK 
SCHEME AT CYFARTHFA—THE COAL TRADE: House and steam : 
The Forest of Dean Coal Trade—DEMONSTRATION IN JULY—A 
NEW COAL-CUTTING MACHINE —INFRINGEMENT OF MinE Act— 
LOWER QUOTATIONS FOR RAILS, 

THERE has been a desponding tone in the reports from this district 

of late with re: to iron manufacture, and to some extent it is 

borne out by the paucity of new orders ; but I have failed to see 
an g like a lessened activity in the ates works, 

e trade at Newport during the past month has been about an 
average ; 25,584 tons of coal were sent foreign, and 61,184 tons 
coastwise. The coke trade from Newport has been slack. The 
iron trade has not been very conspicuous, Some of the leading 
items are as follows Taganrag tons; Cronstadt, 600 tons 
bridge work, 100 tons iron wire, and 1150 tons steel bars. Dantzic, 
625 tons ; Genoa, 4730 tons rails; Ibrail, 2237 tons rails, 

The new dock scheme referred to by us last week in connection 
with Cardiff has found some ents who condemn it as 


visionary. A little time will show how far this is merited, 

At most of the ports the demand for house coal is good and the 

Se eae Se now sent from 
incessantly yg Probably if 


this district is very large and 





the intention is carried into effect of further developing the coal 
resources of the Forest of Dean this may somewhat affect the trade 
of South Wales but no practical step has been taken in that direc- 
tion although announced. 

There is to be a great demonstration amongst the colliers in the 
Forest of Dean this month, 

A well approved coal cutting machine is to be tried shortly at 
Nantyglo. It is patented by Mr. Clapp, and with it, the patentee 
says, two men will do the work of ten, and the dangerous plan of 
blasting will be altogether avoided. 

Mr. Vivian’s men have again been violating engagements. No 
less than eleven ran away lately and were a t at Inlenstorm and 
brought back, The magistrates punish the offence severely. 

I referred last week to a trial of the South Wales pe *s coal 
manager for infringement of the rules in employing a child under 
age. The offence was proved and a fine inflic 





PRICES CURRENT OF METALS AND OILS. 



































































1873, | 1873. 
Castings—Large— 44. ad. £ 4 a. | Iron (continued) | 4ed, a24.d, 

Birmingham .....++. 1210 0..1410 0 Pig in Scotland— | 
Cleveland ..... 10 5 v..10 7 6 0. 1 secccccece 511 6.000 
1110 0..13 0 0 o8 .. 5¥ 6.00080 
ire . 1210 0..1410 0 in Wales .....+++ |} 510 0.7 00 

Scotland .. | 810 0..1210 0 Pig in Yorkshire— | 
Wales .. '000.0 00 Nol wreceeeee| 65 0..0 00 
Yorkshire 10 0 06..1310 0 No.2 ... +} 636.0 00 
Castinys—Small No.3 ... +} 600..0 080 
Birmingham . 18 0 0..2010 0 | PipesinGlasgow ....| 9 0 «10 0 0 
Cleveland. ... 1115 0..12 0 0 | PlatesinGlasgow.... 14 ¢ .17 0 0 
Lancashire 14 0 0..22 0 0 Yorkshire ...... 16 0 0.17 0 6 

Statfordshir 510 0..2010 0 Is— 
Scotland .. $10 6..2510 0 | Cleveland........ 12 0 0..1310 0 
Wales .sseees 000.000 @ WF occvcesces 0.0800 
Yorkshire ... j2 0 0..17 0 O South Yorkshire.. 0.13 0 0 
Copper — British Wales ..0-ccccee | 0..l1l0 0 
per ton .....e666 | 87 O 0..93 9 O Rails—Old— 

Australian, per tou .. 5310 0..90 0 0 Cleveland .....+ 0..0 00 
Best selected .....--- 90 0 0..95 0 0 Staffordshire ...,. 0..810 0 

RED cn cate scenes 0..107 0 0}! Yorkshire . ° %..8 30 
Chili Bors..... -+-+-- | 79 0 0..c010 0 Railway Chairs— 

Do, refined in, 89 0 0..90 0 || 0.700 
Sheet...... 9 0 0..1000 0) 0.9 OO 
Spanish Cak |} 00 0..0 0 0} 0..71l0 0 

Coke, Cleveiand -118 06.2 3 @}) ® 
Do., Derbyshir 115 6..117 6 Cleveland 0..1710 0 
Wales ..2. 0+ 220.000 London...... 0.19 0 0 
Sheffield ..... . 1165 0..117 6 Staffordshire 0.9 0 8 
Coals, best, per ton— Wales ... o18 00 
Birmingham ....+06.) 1 2 0..1 6 0 0.9 0 0 
Cleveland ..... /o0b 0.140 0..4910 0 
Derbyshire— | v..22123 6 

Best ordinary 016 0..018 0 0..20 00 

Converting rise 23:9 0..2310 0 

Other sorts 012 0..016 0 Red or minium 0.. 0 0 

Black..... 012 4.0B 0 Sheet, milled . 9.215 0 
Glasgow ..... 100.140 Shot, pateut... 0..2615 0 
Lancashire— White, dry ...... 0.0 086 

Engine ... | 013 6..017 6 0..0 0 8 

Furnace . 017 6.100 0.0086 

House ... o/100.150 ¢..32 0 0 
London—Best......6.| 113 0. 114 9 0.38 0 0 

Ovher sorts ......| 219 3..112 3 0.00080 
South Yorkshire— | 0.0 080 

Best ordinary ....| 916 0..1 0 0 ‘ ..0 0 0 

i -13°3 001.80 | 39 0 0.8910 0 

| 013 0. O14 6) 37 0.000 

120.1 36 eecccceses | OO o..0 00 

100.1 30 Foreign pale -| %.0 00 

te¢60.31 8° Brown . ..+0..| 0 0.0080 

Iron— Sperm, body ° %..0 080 
Angle in Glasgow ....|12 0 0.1310 0 Whale, South \4 0.0 0 0 
Bar, Welsh, in London} 1239 9. 1215 0 wh wi 0..322 0 6 
Glasgow ...0.005 13 0 0..0 00 E. I. Fish 27 0..27 10 0 
Staffordshire 0..14]0 0 Yellow ‘ 0.000 
Vales ..+. 0..12 15 0 Quicksilver, per bottle .. | 1410 0.. 0 0 6 
Yorkshire best 0..15 0 0 | Spelter, Silesian, pr, tn.. | 2610 0..27 10 0 

COMMON 4... 604+ 0..13 0 0 lish, V. & .|/ 26 0 0.2610 0 
Cleveland— ‘Bessemer, Sheffield | 30 0 0.25 0 0 

Angle and bulb .. |1310 0..14 0 0 Do., cast, She 35 0 0..30 00 

Bosier plates .. 0..17 0 0 35 0 0..30 0 0 

Cable iron . v.14 0 0 ./21 0 0.2% 0 0 

Nailrods ... 0..13 10 0 .|} 210 0..51 0 0 

Rivet iron . 0.14 0 0 300-0 00 

0..15 0 0 4210 0.0 0 0 
0..13 10 6 30 0.000 
0..14 0 0 . | 183 0 0..1860 0 
0..1510 0 150 0..0 00 
0.93 0 0} socvesecesss | 1960 0.6.0 0 0 

Kefined, in blocks) 158 0 0.. 0 0 0 
0..16 0 0 Straits, fine—cash .... | 1820 0..1040 0 
0..16 0 0 For arrival 1800 0.1840 0 
0..15 0 0 in . 

dtaffordsh 0..16 0 0 hs 

Wales .. 0..16 0 0 114 0.118 0 

Yorkshire 0..16 0 0 iwo.2310 
Nailrods .. 0.14 0 0 220.360 

Glasgow sia o%.0 00 7 0..210 

9 a 0..20 0 0 

orkshire ld | 
sis oreo tbe | 115 0.. 118 @ 
0.000 200.224 
6.00600)! 210.276 
0..0 0 0 | IX. ditto... -| 27 6.2 
0..0 0 0|| Fellow Metal, per lb, ../ 0 0 8h. 0 099 
| Zine, seeeeeper ton! 33 0 0..36 0 0 
6..0 0 0 | SulphateinGlasgow ..' 12 0 0..14 0 0 
0.. 0 0 0 | Manufactured Iron .... prices slightly easier. 





PRICES CURRENT OF TIMBER. 
1872, 1873. 














1873, | 1872. | | 1872, 
Per Load, 245 26 & £58.) Per Load £3 £8) £5 £5, 
see eseeeeeseel® 0 14 10/14 10 15 10 || Canada, Spruce 1%..12 0 0 0/11 012 10 
Quebec, red pine .. 310 510 15 5 0} Do, 2nd...... 1110 0 0| 9 101010 
35 6 0/315 510) Do, 3rd......11 10 0 0) 9101010 
4 0 410)4 5 415) New Brunswick ....1010 11 10| 91511 0 
-7 0 9 0/6 © 6 5) rchangel, yellow ..14 10 15 10 | 12 10 14.10 
- 50 6 0| 315 & 0} Petersburg do.... 12 10 14 10 |12 1013 5 
4 6 0/410 5 0|| Finland ..........10 013 0)| 710 810 
50 415 5 0|| Memel &Danisic .. 0 06.0 0| 0000 
810/315 6 0} Gothenburg, yel....101013 0) Sl1L 0 
5 0)}210 4 0} White ......10 0 10 10) 8 0 0 
3 51110 3 0} Gefle,yellow ......12 Z 

4 5/310 315 |) Christiania, } 
30/23 5 2 10 || Other Norway. +10 O1110; 809 0 
615} 4 0 6 10!! 510 0/7085 
6 04 0 610)! . d.| od, od. 
° 610) 4 0 610/| 13 6/10 O11 6 
0 0/0 0 0 oO} o 9 0 0 
Oregon .... +. 9 012 0}7 0 9 0)! 0) 66980 
Lathwood, Dantafm. 810 910| 5 0 7 0|| ’ &| £% £8. 
St. Petersburgl0 011 0/9 010 0|| Quebec pipe......100 0 0 900 0 0 
Deals, per ©., 12ft, by 3ft, Yin. | uncheon....30 032 0| 2023 0 
Quebec, Pine 1s: ..22 0 23 0/23 023 0 || Baltic, crown pipe 250 0 265 0 | 200 0 210 0 
Qnd seeeeeeeDS O16 0/14 O15 | Brack ......23502300/ 000 0 

Brd..s+ seeeed0 01010) 8 010 Oj) | 





‘* A PUZZLED stranger” suggests that the names of the Metropo- 
litan streets should be painted cn the lamps—a suggestion worth 
consideration, but it has often been made before. 


Tue CHALLENGER ExPepITION.—In an article describing the 
results of this expedition the Daily News states that it has been 
clearly gnough ascertained that along a line which corresponds 
roene- & with the Tropic of Cancer, the bottom of the ocean 
presents very much the same character which it does further 
north—that of a plateau showing comparatively gentle undulations 
on alarge scale, One of the most marked features in the section 
is the abrupt rise about 300 miles from Santa Cruz, and this be- 
comes still more interesting from the nature of the bottom, which 
appears to be rock, most b gpa volcanic, affording attachment 
to the spreading basis of a wonderful grove of half-mineralised 
coral, and covered with a thin coating of globigerina ooze. 

A New Iron Process.—Both qrteiey and on Wednesday 
much interest was excited in Wolverhampton at specimens 
of finished iron shown, made upon a principle which dis- 
penses with the blast furnace, and leaves but little for the 

uddler todo. The bloom is made direct from the ore, which 

ving been ground is mixed with lime and pitch, and then baked 
in a coke oven, or as patent fuel is treated. This becomes the 
pig iron, A furnace is charged with it, and in half an hour the 
charge is out ready for the helve or the squeezers. Elba and 
Barrow iron is at present being used, 
is being turned out. The iron was being shown by Messrs, F. W. 
Gerhard and J. W. Caddick, of the Brierly Hill ng 
Bendieg, sado, eonpeny S intended to be formed to work the 
patent. The inven’ claim that they peters eit om 
coal to make a ton of finished iron from ore ; 


charcoal ; th 
finished iron they can make. The offers are at prices which they 
assert would leave a splendid margin of profit. 





ey. 
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RIVETING. 
No, II. 

Hiruerto we have supposed throughout that the rivet 
holes are formed by punching, and this as the simplest, 
cheapest, and most efficacious mode, is naturally that in 
general use. But it has long been known that the loss of 
ae in a punched plate is considerably greater than 
can accounted for by the metal actually removed, ir 
other words, that the breaking strain per square inch of 
net area is always less than the breaking strain per square 
inch of the solid plate. It was naturally surmised that the 
violent action of the punch bruised and hardened the plate 
all round it, which was thus rendered more liable to 
fracture. If the holes were drilled it was supposed that 
this weakening could not take place, and that the net section 
of the plate would be as strong as before. At the same 
time it was clear that the exact position of the hole could 
be adhered to more accurately with drilling than with 
punching, and thus the chance of the ange casa holes 
not being fair with each other, and the danger of their 
being injured by the use of a drift, would be diminished. 
Hence the drilling of rivet holes came to be a favourite 
idea with engineers, and is constantly to be met with in 
specifications, especially of bridge and girder work. 

hether, notwithstanding, any contractor has ever used 
drilled holes, where only two thicknesses of plate were to 
be united, is a matter open to considerable doubt. Mean- 
while it was long before any experiments were made on 
the point, for none were a to be needed. When, 
however, the matter was at put to the test the results 
were by no means what had been anticipated. For a dis- 
cussion of the experiments on this head, especially of those 
made by a committee of the American Master Mechanics 
Association, we may refer the reader to the EncInrer of 
November 29, 1872. It is there shown that while there is 
undoubtedly a considerable loss of strength on the net area 
in punched plates, yet a similar, though smaller loss, has 
been proved to exist in drilled plates, and that the advan- 
tage which the drilled plates thus show is at least neutra- 
lised by the singular fact that the resistance of the rivets 
to shearing is decidedly less with drilled holes than with 
punched ones. It is much to be wished that this fact 
should be investigated, and the results in general checked 
by a more extended series of experiments, but until this is 
done we must be content to believe that drilling offers no 
advantages over punching so far as strength is concerned, 
and engineers would probably do better if they confined 
themselves in their specifications to stringent regulations 
against the use of the drift. 

Another favourite method of adding to the strength of a 
joint is the use of butt-plates; that is (as explained above 
in the case of shipbuilding), instead of the plates to be 
joined overlapping each other, a narrow extra plate is laid 
over the joint and riveted to each of them. When there is 
but one such plate, we of course have nothing but two lap- 
joints close together; and the only advantage supposed to 
be gained is the bringing of the two plates exactly into 
line with each other, so as to avoid the cross-breaking 
action which generally exists with a lap-joint. This is 
shown in experiments by the two plates bending at the 
joint so as to be drawn into a straight line between the 
opposing tensions, But where the thickness forms so small 
a fraction of the length as is the case in all plate ironwork, 
this action is not important, and it may well be doubted 
whether it deserves the extra expense of a butt-plate. 
Where two such plates are used, however, one on each side 
of the joint, another advantage arises; for, as the butt- 

lates in this case form as it were a pair of jaws taking 

old of the rivet, it is evident that if the latter give way 
it must be in two places at once, the = of the rivet be- 
tween them remaining in the hole. This advantage would 
be considerable were it not for the crushing action of the 
rivet upon the plate, which is just as great with this form 
of joint as any other, depending as as it does on nothing 
but the diameter of the rivet and the thickness of the 
plate. For this mode of fracture, therefore, the plate is as 
weak as it was before; and as the rivet’s resistance to 
shearing is nearly double, it follows that its diameter must 
be nga reduced. But if this be done the rivets must be 
put much closer together, or their strength will fall below 
that of the plate, and then the general strength of the 
joint is of course diminished. The result of calculation is 
that the saving effected by the use of two butt-plates is not 
more than 2 per cent, or 3 per cent., which is clearly inade- 
quate to the large increase of labour and cost which such 
an arrangement entails. 

One or two other plans may be mentioned which attempt 
to deal in a more thorough manner with the difficulty. 
Two of these are exclusively applicable to cylindrical 
boilers in which the strain on the seams running round the 
boiler is only half of that on the seams which extend along 
it. The first of these is to make the seams run diagonally 
across the boiler instead of along and round it. us the 
strain on the joint is compounded of that tending to force 
out the ends of the boiler and that tending to burst open 
the shell; and whilst it is r than the former, it is con- 
siderably smaller than the latter. By this means the 
effective proportionate strength may be increased in a 
single riveted lap joint from 55 per cent. to 69 per cent.; 
and the system which has been long used by Messrs. 
Wright, of Dudley, gives very satisfactory results. The 
second plan is to roll the plates with a thickened strip at 
each edge, wide —_ to admit of the forming of the 
rivet holes, It is evident that by thus sufficiently increas- 
ing the thickness the strength of the joint might be made 
a to, or even greater than that of the solid plate. 

ere need be no particular difficulty in the manufacture. 
Such plates have in fact been rolled and used for a variety 
of purposes. Nor is there an ical obstacle to their 
employment for the shells of ; all that is necessary 
would be to draw down the thickened edge at the corner 
of the plate where it under the transverse joint. 
Nevertheless the use of this device in boiler work 
a —S ae much favour. In the first 
p e thickening can, be produced only al 
the sides of the plate anit poeen Ghrvtgh tha talks or tae 





direction parallel to the fibre of the iron. Now it is well 
known that in all ordinary plate iron the is con- 
siderably greater in the direction parallel to the fibre than 
accross it. Hence, in constructing a boiler the longer side 
of the plates, or that parallel to the fibre, is usually made 
to pass round the boiler, so that the greater of the two 
strains, which is that tending to burst the boiler open 
and not to force out the ends, may be brought upon 
the fibre of the iron. But if the longer side a been 
thickened it must be made to form a longitudinal joint 
in the boiler, and that for the same reason, namely, 
that the stronger joint may be opposed to the greater 
strain, and hence this greater strain will come upon the 
plate in general in its weakest direction, that is across the 
fibre. It is possible to do away with this inequality in 
strength, almost if not entirely, by pe tye attention 
to the building up of the pile out of which the plate is 
eventually formed, but as a general matter of fact it —_ 
and so far forms an objection to the use of the thicken 
edge. Again, the change of thickness in the shell, which 
must always happen at a lap joint, is of course greatly in- 
creased by the thickened edge. But in the expansion and 
contraction of the boiler under variations of heat this 
change in thickness sets up a sort of ing action which 
tends to weaken the plate at each side of the joint. 
Boilers are thus found to give way through cracks and 
corrosion, extending not exactly along a line of rivets but 
a little behind it, and this tendency will of course be 
fostered by the thickening of the edges of the plate. In 
spite of these objections, however, it would seem desirable 
to give a thorough practical trial to this system, which is, 
after all, the only one in existence by which the strength 
of a joint can be made to equal, or even surpass, that of 
the solid plate. 

A modification of this plan, but with another object, has 
been lately proposed in America. The thickening is here 
very slight amounting at most to jin., and is made along a 
comparatively narrow strip. The inner edge of this strip, 
in each of the plates to be joined, is brought to a straight 
and clean face by a planing machine, and the two plates 
are then made to overlap each other, as shown in the 
annexed sketch. 
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Thus, when strained, the plates will, it is supposed, catch 
hold of each other, and greatly increase the strength of the 
joint. The riveting, if single, is ranged along the holding 
edge, as it may be called, of the plates, if double one row 
is of course on each side of this edge. The rivet should 
obviously be spaced more widely than in an ordinary joint, 
for the plate will be liable to tear along a line just within 
the holding edge—or along the inside row of rivets in double 
riveting—and if the pitch be the same it will practically be 
as weak along this line as before. It may be objected 
that we shall then have the old difficulty of caulking; but 
the sharp corner within the overlapping space and the 
pressure between the two surfaces at that corner will have 
a powerful effect in keeping the joint tight. A more 
serious objection is, that this sharp corner, cut out by the 
machine, will, in the expansion and contraction of the 
shell, be likely to occasion cracking, and ultimate failure 
of the plates at that point. That such corners do form 
a weak place wherever they occur is now generally recog- 
nised. Hence, the evil might perhaps be obviated by round- 
ing off the corner so as to have a double curve instead of 
two right angles. This could easily be done in the planing, 
and should not affect the strength of the joint. i 
however, with the common objection to all thickened-edge 
plates, that the thickening can only be given along the two 
sides, is likely to stand in the way of the general adoption 
of the system. 

Another very simple device for increasing the strength 
of a joint deserves to be mentioned here. It consists in 
making the rivet-holes and rivets of an oval instead of a 
round form. By this means it will be seen that the area 
of the rivet, and therefore its resistance to shearing, may 
be considerably increased, whilst its width, and therefore 
the metal taken out of the plate, remains the same, This 
plan was patented in 1870 by Mr. Webb, of Crewe, but 
does not seem to have come much into notice. Of course, 
to obtain any advantage in the system the pitch must be 
increased, and we are thus brought once more to consider 
the difficulty as to caulking. But otherwise there seems 
no reason to expect any trouble, either in using an oval 
punch or in rolling oval bars, the latter, in fact, being com- 
mon enough even now; and the advantages as to 
are plain and incontestable. The rivets, of course, must 
not be made too narrow, but with a section whose len 
is only half as great again as its breadth it is possible to 
obtain a proportionate strength of very nearly 70 per cent. 
with single riveting only, which is sufficiently high to make 
the system well worth a practical trial. 

Watrer Browne. 
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THE ROYAL AGRICULTURAL SOCIETY SHOW. 
(From our Special Correspondent.) 
Hutt, July 16th. 

Tue trials of the’ straw elevators in the last stage constituted 
the most interesting part of a most uninteresting programme. 
The competition finally was confined to five alin only, all 
the others being rejected fer one reason or another. There were, 
in all, about thirty machines entered for trial, but of these only 
eighteen were actually tested. The five machines selected as the 
best are exhibited by Messrs. Tasker, of Andover; Coultas, of 
Grantham ; Barford and Perkins, Peterborough ; Holmes, of 
Norwich ; and Wallis and Steevens, of Basingstoke. The final 
test of these machines consisted in ining how much time 
each required to deliver one ton of sheaves at a height of about 
22ft. on to astack. Each machine was driven by its own horse 
gear, and they were all worked in succession by the same horse 


and fed by the same men, the strain on the , or, in 
other vt the draught required being taken by Mr. Rich, with 
a hand d ometer. The times were as follows : 


2 min. 57 sec.; Barford, 2 min. 58 sec.; Wallis and 
8 min. 10 secs.; Tasker, 3 min. 14 secs.; and Holmes, 3 min. 
15sec. The points to be ai to in the construction of 


these elevators are principally that the corn should be delivered 
at the top without snatching at and tossing the sheaves, by 
which much corn is shelled, and that they should take up as 
little room as possible in the stack yard. In the latter respect 
the machine by Holmes has the advantage, as the horse walks 
under the elevator, which stands on a central pivot something 
like an old form of jib crane. After the dynamometer trials the 
machines were tested by coupling them on toa thrashing machine, 
to ascertain how they would deliver thrashed straw. The 
machine, a very good one, was constructed by the Beverley 
Wagon Company, and is the second constructed by the firm. 
They have also in the showyard one of the first portables they 
have built. Up to the present year the company built neither 

i ma AWA nor portable engines. To judge by the 
design and finish of those which they exhibit at Hull they ought 
to meet with success in their new branch of business, their 

t works manager, Mr. Hardinge, having much experience 
in the construction of both portable engines and thrashing 
machines. The following is the scale upon which the merits of 
the elevators were decided : — 


Perfection 
being 

Weight .. ee ee oe oe ee ee 60 
Price ee ee ee oo es ee oe ee -- 100 
Maximum height at which it will deliver .. oe - 
Stability, , and mechanical qualities. (Engineers’ 

a hme °° oe = ee ‘ we ° +; = 

im ° neers’ ju opinion) .. § 

Efficiency an: ede tae ee ee ee 150 


Absence of tendency to shake out corn .. ee <9 ae 50 
Completeness of delivery of straw, &c., and absence of 


choking of chains and oe ee ee ee + 100 
rotection from action of wind, tending to scatter the 
straw, &c. .. oy oe ee - ee o o 80 
Delivery at any angle oe oe oe ee ee o- 650 
Size when packed .. o ee oe ee ee - 60 


Total ee os 1000 


The prizes were awarded in the following order :—Wallis and 
Steevens, Tasker, Coultas, Holmes, and Barford and Perkins. 

Although no steam ploughs are being tested this year, Messrs. 
Fowler, of Leeds, Mr. Barford of Peterborough, and the Ravens- 
thorpe Engineering Company, of Normanton, showed their 
respective systems of cultivation in fields not far from Hessle, 
and Messrs. saat also appeared, though rather late in the day. 
I need hardly say that the work done by Messrs. Fowler was 
eminently satisfactory. The Ravensthorpe Company, with 
Fisken tackle, driven by a traction engine by Burrell, also did 
some excellent work on rather light land. Mr. Barford worked 
on the roundabout system with Campain’s patent anchors on a 
very stiff bit of land. When I saw the tackle at work the 
engine, an ordi 8-horse portable, was leaking badly at the 
tubes, and from this cause, and the fact that the driver did not 
understand the coal he was dealing with, the engine could not 
be made to keep steam. Mr. Barford has — a very 
admirable windlass, an improvement on that which he exhibited 
at Wolverhampton two years since. Instead of driving 
with a belt, which is always liable to be affected or rendered 
useless by wet weather, or with a coupling rod and universal 
joints, Mr. Barford now drives with a small steel pitch chain. On 
the end of the crank shaft is placed a chain pinion 12in. in 
diameter ; on the windlass shaft is another pinion 18in. in diame- 
ter; by this means the effective pull of an 8-horse engine is 
brought up to equal that of a 12-horse engine, but the speed of 
the implement is proportionately reduced—unless, indeed, the 
engine is found capable of making steam enough to run at more 
than the usual This will often be the case, however, and 
a certain advantage is gained by “ letting the engine out,” to use 
a phrase well understood. Of course, changing the chain 
pinions—a thing which may be very y done—any required 
velocity can be got to suit the land and the implement. Mr. 
Barford deserves much credit for the energy which he eo 
in ease a to produce what is much wanted, namely, a 
thoroughly satisfactory set of tackle for small occupiers which 
can be used with the ordinary portable engine. The price of the 
entire set, with a four-furrow plough and seven-tined cultivator, 
is £470, without the portable engine. While upon the subject 
of ploughing, I may state that Messrs. Howard, of Bed- 
ford, have a splendid show of tackle and implements at their 
stand, including two self-propelling engines of a type similar 
to that shown at Cardiff last year. Messrs. Greenslade, of 
Maldon, show an anchor in some respects resembling Campain’s, 
and intended to do much the same work. In several respects 
this anchor is novel. The anchor is held in place by disc 
wheels and a set of oscillating tines or flukes, and is self-acting. 
When the ploughman comes up to the anchor he pulls a small 
cord, which throws a clutch into gear for raising the tines, and 
places a pin in one of the holes in a pin-wheel, according to the 
distance it is intended to travel, and his work is completed ; and 
even this can be di with if he thinks necessary by placing 
three or more pins in the wheels and tying back a spring con- 
nected to the cord. The anchor will then travel and stop itself, 
the ploughman having no occasion to leave his seat. The pin- 
wheel is supplied with twelve holes, so that the anchor can be 
set to travel 3ft. or 80ft. by one pin only, or several ; as the pin 
or pins are driven round when travelling they come into contact 
with the lever, raise it, and drop the tines, when the anchor at 
once becomes fixed. e arrangement is very ingenious, but as 
I have not seen the anchor tested I oun enshho So any het re- 
sults are obtained from it in practice. 

I have already stated that there is little or nothing novel in 
the showyard, and it would hardly interest the readers of Tux 
ENGINBER to reproduce a mere catalogue of the exhibits. I shall 
therefore, content myself with noticing those things which 
appeared to be most worthy of attention. First in this list I 
must place a new feed-water heater adapted to a vertical engine, 
by Messrs. Paxman and Davey, of Colchester. Without draw- 
ings it would not be to make its construction quite clear, 
It will suffice to say that by an extremely simple appliance, 
taking up a minimum of => and with abrolutely nothing 


nearly to the boiling. The arrangement is one of the neatest 
I have ever seen for effecting the required purpose. 
Mesars. Ashby, Jeffery, and Luke, Stamford, exhibit a novel 


et nen ae The cylinder is placed over- 
head, inverted, is su) by four wrought iron columns. 
The whole engine and boiler together look not unlike an inverted 


screw engine, the place of the surface condenser being taken 

by the vertical boiler. pee emt eb shell, a 

fire-box, and a ing “‘ pot,” traversed tu as shown in 
x, hanging “‘ pot, 1 u the 
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of very good and simple design, with a wrought iron frame, which 
is a very creditable bit of work. 

Messrs. Charles Powis and Co., of Millwall, show some neat 
and efficient woodworking machinery, well calculated for use on 
large farms, such as 
a combined circular 
and band-saw machine 
with boring apparatus 
attached, and a hand- 
power morticing, 
boring, and turning 
machine. 

Messrs. Willsher 
and Co., of Braintree, 
show a good 8-horse 
portable, and a thrash- 
ing machine with a 
peculiar and very 
good arrangement of 
frame, in which an 
iron strap is arranged 
to impart great stiff- 
ness with a minimum 
amount of weight. I 
have no doubt that 
the arrangement will 
be found to give 
excellent results in 

practice, as the iron 
I" is very well applied 
to its intended pur- 
pose. 

Messrs. Hornsby, 
of Grantham, are 
large exhibitors of 
ploughs and reaping 
and mowing machines, 
which are too well 
known to need com- 

ment. While speak- 
- ing of reaping and 
mowiug machines, 
I would direct atten- 
tion to a new mowing machine by Mr. W. Wood, of 
Thames-street, which really appears to be as simple as it 
is possible to make a machine. At the first glance it looks as 
though the machine consisted solely of a cutting knife, a draught 
pole, two wheels, and a driver’s seat, but it has a frame and 
gearing, and more than one excellent and pretty device for 
enabling it to do good work. I am mistaken if this machine 
does not take a good place in the estimation of farmers. 

It is a somewhat long step from reaping machines to mantel- 
pieces, but it is impossible to pass over the admirable exhibits of 
Messrs. Belcher, Gee, and Co., of Gloucester, who show more 
than a dozen mantel-pieces in enamelled slate, imitating the 
most costly and rarest marbles, granites, serpentines, &c., to abso- 
lute perfection. It is a principle in sound architecture that 
imitations are to be avoided, and when the imitation is bad, or is 
obtained by what may be termed paltry means, this is quite 
true. But the enamelling of slate is really in no sense 
a paltry work; it is, on the contrary, a curious and expen- 
sive process, engaging the best artists, and requiring no 
small skill, time, and expenditure of money to produce a 
satisfactory result, and the finished work is almost impe- 
rishable, certainly likely to last longer than the marbles 
imitated by it. The vutionale of the process is, without 
going into details, as follows: slate slabs having been 
prepared of the proper shape, (they are covered or painted 
with enamels having for their base powdered glass. The 
slabs are then fired in suitable furnaces and the enamel is 
technically speaking “burnt” on. The effect produced so far is 
unpleasing. The slate slabs have a face or surface resembling an 
ordinary glazed tile or brick. They are then taken to a grind- 
ing and polishing room and the whole surface is treated just as 
though it were marble. The result is that the enamel assumes 
a surface and a polish like the best plate glass. The whole pro- 
cess of manufacture is very elegant, and affords no small scope 
for artistic treatinent. Messrs. Ford and Co., of Gloucester, 
exhibited some beautiful mantel-pieces, but I saw nothing better 
than those made by Messrs. Belcher, Gee, and Co. 

Returning to engineering matters, Messrs. Barford and 
Perkius exhibit a traction engine by Mr. Savage, of Lynn, very 
similar to that which the maker exhibited at Bury St. Edmunds. 
There is one peculiarity about it, however; the inside of the 
tly-wheel is fitted with internal gear, and a pinion, which can be 
worked by hand, is provided to gear with it, by this means a very 
slow motion can be imparted to the road wheels, and by the aid 
of this device the inventor claims that he can take the engine 
out of any hole into which it can sink without the aid of steam. 
As I did not see it tried I am unable to say anything about the 
merits of the scheme, but the jury have given the exhibitor a 
silver medal for it. 

Messrs. Nicholson and Son, of Newark-on-Trent, exhibit several 
new implements in the way of turnip-slicers, &c., and several 
of the neat little vertical engines and boilers for which the firm 
enjoys a reputation. Messrs. Nicholson appear to improve the 
finish and get-up of their engines year by year. 

Two new implements are exhibited by Mr. Thos. Cocks, of 
Lambeth, apparently for the use of market gardeners. One is 
for planting potatoes, the other is intended to dig them up, 
clean them, and put them in the sacks. The machines exhibited 
have too much wood about them, and are altogether unequal to 
prolonged heavy work. I have not seen them in operation. 

I have already referred to Messrs. Fowler’s showyard exhibits, 
but I omitted one or two things worth notice in my last letter. 
The fire-box of the 14-horse engine has a circular top stayed to 
the top of the outer shell. By this means the chance of burning 
the box by the presence of deposit is much reduced. It is 
claimed, furthermore, that this is the lightest ploughing engine 
of the power ever produced. The whole of the plimmer-blocks 
and crank shaft brackets on these engines are of wrought iron, 
put on separately and not forming part of the fire-box as in 
Messrs, Aveling and Porter’s engine, and the driving wheels are 
steel. In case any of the brackets should by accident get 
beut they can easily be taken off and straightened, thus saving 
the breakages which frequently take place in cast iron brackets. 
The following are the principal dimensions of this fine engine :— 
Diameter of cylinder, llin.; stroke of piston, 12in.; total 
heating surface, 233°88 square feet ; average steam pressure, 
100 lb.; number of revolutions, 150 per minute; speed of 
ploughing rope, 24 to 3 miles per hour ; speed of road motion 
(quick), 2°3 miles per hour; speed of road motion (slow), 1°5 
miles per hour; driving wheels, diameter, 5ft. 6in.; driving 
wheels, breadth, 20in. It is worth notice that Messrs. Fowler 
are abandoning the use of double cylinder engines altogether, 
stating that “careful experiments have proved a very striking gain 
in power, and a corresponding saving of fuel, in favour of single 
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linder engines compared with two cylinder ones, owing to 
their diminished piston friction, the lighter weight, and the 
smaller number of wearing parts generally ; whilst, with the fly- 
wheel close at hand, the driver finds scarcely any difference in the 
management of either class.” 

Messrs. Ransomes, Sims, and Head, of the Orwell Works, 
Ipswich, send a fine assortment of ploughs and portable engines, 
presenting nothing, however, very novel. 

The Reading Ironworks Company make a very small display 
this year, sending only a 4-horse portable and a 12-horse power 
fixed engine of the types for which the firm is so well known. 

Messrs. Thos. Brown and Co. of Newgate-street, exhibited the 
Burleigh rock-drill, for which they are the English agents, and 
air-compressing machinery by Messrs. Craven. This can scarcely 
be regarded as a legitimate agricultural exhibit, and some diffi- 
culty was experienced in persuading one gentleman that it was 
not a new corn-drill. Civil engineering is looking up at these 
shows apparently, for another firm exhibit one of Sissons’ patent 
pile-drivers. 

Lincoln is well represented by Messrs. Clayton and Shuttle- 
worth, Robey and Co., and Ruston and Proctor, who all send 
engines and machines in considerable numbers. All the engines 
shown by the first-mentioned firm have been made for a foreign 
order, and will be shipped from Hull directly the show is over. 

Messrs. Tuxford exhibit a 10-horse traction engine, almost 
identical with that which they sent to Wolverhampton, and 
already described and illustrated in THe Encrveer. Their re- 
maining exhibits were of the ordinary type. 

Messrs. Milburn and Co., of Commercial-road, London, show 
a large sewage drying machine, very similar to that tested at 
Leicester, and illustrated in THE ENGINEER not long since. 

Messrs. Barrows and Stewart, of Banbury, show engines and 
thrashing machines of excellent quality, but nothing new. 

In all there are 329 stands, and the number of articles ex- 
hibited is 5634. 

I append the awards of the judges in implements :— 

PRIZES. 
Section I.—Proveus. 

Sub-section A.— Wheel Ploughs.—Class 1, ploughs not ex- 
ceeding 2 cwt.: First prize, £10, William Hunt, Leicester ; 
second, £5, William Ball and Son, Kettering. Class 2, ploughs 
not exceeding 24 cwt.: First, £10, William Ball and Son, Ket- 
tering; second, £5, William Hunt, Leicester. Class 3, ploughs 
not exceeding 3 cwt.: First, £10, William Hunt, Leicester ; 
second, £5, John Hodgson, Louth. 

Sub-section B.—Swing Ploughs.—Class 4, ploughs not exceeding 
24 cwt.: First prize, £10, J, D. Snowden, Doncaster ; second, £5, 
William Ball and Son, Kettering. 

Sub-section C.—Double-furrow Ploughs.—Class 5, ploughs not 
exceeding 3} cwt.: First prize, £10, G. W. Murray and Co., 
Banff ; second, £5, J. D. Snowden, Doncaster. Class 6, ploughs 
not exceeding 5 ewt.: First, £10, G. W. Murray and Co., Banff ; 
second, £5, J. D. Snowden, Doncaster. 

Sub-section D.—Muliplefurrow Ploughs.—Class 7, plough 
turning three or more furrows, not exceeding 6 ewt.: Prize of £10 
offered, no competition. 

Sub-section E.—Subsoil Ploughs.—Class 8, subsoil ploughs : 
Prize, £5, E. H. Bentall, Maldon. Class 9, best arrangement of 
subsoiler attached to a single-furrow plough for ploughing and 
subsoiling at one operation: Prize, £5, William Ball and Son, 
Kettering. Class 10, best arrangement of subsoiler attached to 
a double-furrow plough for ploughing and subsoiling at one 
operation : Prize, £5, Corbett and Peel, Shrewsbury. 

Sub-section F.—One-way Ploughs.—Class 11, single-furrow one- 
way ploughs: Prize, £5, John Davey, Crofthole, St. Germans. 
Class 12, double-furrow one-way ploughs : Prize, £5, John Davey, 
Crofthole, St. Germans. 

Sub-section (i.—Double Mouldboards or Riding Plovghs.— 
Class 13, plough not exceeding 2} cwt.: Prize, £5, William Ball 
= a Kettering ; highly commended, G. W. Murray and Co., 

anff. 

Sub-section H.—Paring Plough.—Class 14, paring plough: 
Prize, £5, William Hunt, Leicester. 

Sub-section I.—Pulveriser.--Class 15, plough for leaving the 
furrow slice pulverised: Prize, £5, Mellard’s Trent Foundry, 
Rugeley. 

Sub-section K.—Miscellancous.—Class 16, plough not qualified 
to compete in any of the foregoing classes: Prize of £5 offered. 
No award. 

Section 11.—Harrows. 

Class 17, light harrows: First prize, £10, William Ashton, 
Horncastle ; second, £5, William Hunt, Leicester. Class 18, 
heavy harrows : First, £10, William Ashton, Horncastle ; second, 
£5, Benjamin Reid and Co., Aberdeen. Class 19, chisel harrows: 
First, £10, William Ashton, Horncastle ; second, £5, Sharman 
and Ladbury, Melton Mowbray ; highly commended, Charles 
Clay, Wakefield. Class 20, chain harrows: Prize, £5, Cambridge 
and Parham, Bristol; commended, Henry Denton (Wolver- 
hampton), William Hunt (Leicester), and Cambridge and Parham 
(Bristol). Class 21, drag harrows: Prize, £5, E. Page and Co., 
Bedford. Class 22, harrows not qualified to compete in preceding 
classes : Prize, £5, Thomas Hunter, Maybole. 


Section III.—Roiiers anp CLop CrusHERs. 

Class 23, light rollers: First prize, £10, Barford and Perkins» 
Peterborough ; second, £5, Beverley Iron and Wagon Company, 
Beverley ; highly commended, Barford and Perkins, Peter- 
borough ; commended, William Hunt, Leicester. Class 24, 
heavy rollers: First, £10, Barford and Perkins, Peterborough ; 
second, £5, Beverley Iron and Wagon Company, Beverley; 
highly commended, William Crosskill and Sons, Beverley. 
Class 25, clod clushers: First, £10, Beverley Iron and Wagon 
Company, Beverley ; second, £5, William Crosskill and Sons, 
Beverley ; highly commended, Barford and Perkins, Peter- 
borough. Class 26, rollers or clod crushers not qualified to com- 
pete in the preceding classes: £10, Brigham and Co., Berwick- 
upon-T weed, 

Section [V.—CuLtivators AND SCARIFIERS, 

Class 27, cultivating implements for light land: First, £15, 
Charles Clay, Wakefield; second, £10, Coleman and Morton, 
Chelmsford. Class 28, cultivating implements for heavy land: 
Fir-t, £15, Charles Clay, Wakefield ; second, £10, Wm. Hunt, 
Leicester ; highly commended, Coleman and Morton, Chelmsford. 
Class 29, broadshares: Prize £10, Charles Clay, Wakefield ; 
highly commended, Coleman and Morton, Chelmsford. Class 30, 
implements for cultivating or scarifying purposes not qualified to 
compete in the preceding classes: First, £10, Charles Clay, 
Wakefield ; second, £5, Wm. Ball and Sons, Kettering. 

Section V.—Diceina MacHInNes, 
Class 31, diggi ines.—Prize of £10 offered—Award 
postponed to a later season. 


Section VI.—Potato PLovchs anv Diacers. 


Class 82, plough for raising potatoes.—Prize of £10 offered— 
Award postponed to a laterseason. Class 33, machines or diggers 





for raising potatoes.—Prize of £10 offered—Award postponed to 
a later season. 
SpPEcIAL PRIZE. 

Class 34, combined stacking machine Prize, £25, Wm. Tasker 
and Sons, Andover. Highly commended, Wallis and Steevens, 
Basingstoke. Commended, Barford and Perkins, Peterborough ; 
James Coultas, Grantham ; Holmes and Sons, Norwich. 

SitveR MeEpaLs. 

Barford and Perkins, Peterborough, patent wrought iron link 
motion to road gear for traction engine. James Coultas, Grant- 
ham, for potato planter. George Cheavin, Boston, for patent 
rapid water filter for agricultural purposes. Samuel Wilkinson, 
jun., Basingbourne, for machine for shooting corn from one sack 
to another. Head, Wrightson, and Co., Stockton-on-Tees, for 
Moore’s patent pulley block. Davey, Paxman, and Co., Colches- 
ter, for apparatus for heating water in tank of traction engines 
by exhaust steam pipe. Kimball and Morton, Glasgow and 
Dundee, for sack sewing machine. 





RUSSIAN INDUSTRY. 
No. IL. 

Tue technical section of the International Polytechnic 
Exhibition of Moscow was the largest, and comprised several 
more or less independent sub-divisions, which may almost be re- 
garded as separate sections. The Mechanical Section, was a 
systematic collection of examples of mechanism, simple and 
compound, with illustrations of their working and explanation of 
their component parts. The Technological Section, contained 
a collection of designs and drawings in technical science, models of 
manufactories, a collection of raw and manufactured products, 
machines and apparatus exhibited in motion, as well as small 
machines in use in the manufacture of articles from wood or 
metal ; appliances and instruments used in testing and determin- 
ing the qualities of various articles. The Manufacturing Section, 
closely connected with the preceding one, was intended to 
acquaint the public in detail with the working and condition of 
the great manufacturing proces. The Railway Section, was 
sub-divided as follows:—(1) Surveying, (2) construction of lines, 
(3) water supply and rolling stock, (4) traffic, (5) narrow 
gauge, tramway and wire lines, (6) history, statistics, and treatises 
on these subjects. The technical section was rated for the 
number of foreign exhibitors who were thére represented ; and 
it is to be regretted that few of our manufacturers availed them- 
selves of this opportunity of exhibiting their productions. The 
mechanical section showed great improvement in almost every 
branch. A notable feature, however, was the absence of native 
machinery for the manufacture of wool, cotton, flax, &c., the 
most important industries of the empire. Here it seems the 
foreigner has all his own way. 

The effect of introducing steam machinery into Russia is more 
apparent in the spinning and manufacturing of textile fabrics 
than in any other industry, and the amount of machinery 
which England has supplied to Russia from time to time in 
connection with the manufacture of cotton alone must be 
immense, for it should be borne in mind that the enormous 
factories of Russia are furnished from this cauntry not only with 
spinning and weaving machinery but with the prime-movers, and 
every necessary, it aay besaid, of a Russian cotton|mill, that nothing 
but the walls, roof, flooring, and furniture are of national origin. 
The first spinning mill in Russia was established in 1805 by the 
Government, but the profits were not sufficient to attract much 
private capital, which was then not very willingly invested in 
manufacturing enterprises. The tariff of 1822, which enacted 
highly protective and partly prohibitive duties on foreign manu- 
factures, diverted the attention of capitalists to machine spinning. 
The two first spinning mills established by private persons were 
set up in 1824, one at St. Petersburg the other at Moscow. The 
former was destroyed by fire in 1827, but the second soon became 
the model of all the other cotton mills subsequently set up in 
Moscow and the neighbourhood. The “Russian cotton mill” esta- 
blished in 1835 proved eminently successful. During the first 
fifteen years of their existence the Russian mills had to struggle 
with considerable difficulties, owing mainly to the prohibition 
which then existed against the exportation of cotton spinning 
machinery. The owners were compelled to have recourse tu 
French and Belgian engineers, who supplied machinery of very 
inferior construction, while the engineers sent to put it up were 
seldom skilled in the art. At the same time the cotton spinners 
who came from England handled the foreign machinery but 
badly, which led to many unpleasant altercations between them 
and the proprietors of the factories. The attempts to mak: 
machinery in Russia met with no success. All these disadvan- 
tageous conditions were removed in 1842, when the British 
Government resolved to permit the free exportation of all 
machinery. At the Industrial Exhibition held in Moscow in 
1843 there were eighteen representatives of cotton mills, forty then 
at work ; at the exhibition in 1849 at St. Petersburg, the number 
represented was twenty-six. In 1843 the number of spindles was 
350,000, and in 1849 it had increased to 600,000. At the Indus- 
trial Exhibition of 1853 the number of spindles at work was 
estimated at 1,000,000. Power looms similar to those established 
in 1808 by the Government at Alexandrofsky were introduced 
into private mills, first at Moscow then at St. Petersburg. The 
number increased rapidly until in 1860 they numbered 10,000, and 
in 1864, 16,141. In 1864 the number of spindles at work in the 
new cotton mills of Russia was 1,500,000; the total number in- 
cluding the mills of Poland and Finland was about 1,600,000. 
This placed Russia fifth on the list of countries in which cotton 

inning is pursued, viz., after Great Britain, the United States, 
Yaa and the Zollverein. In the same year the value of the pro- 
ductions of the cotton industry of Russia was estimated at 
£11,500,000 ; the productions of the other industries being of 
the following value :—Flax and hemp, £18,000,000 ; woollen, 
£7,334,000 ; silk, £2,466,000. d 

In addition to 250,000 workmen employed in cotton factories 
and works connected with that industry, 750,000 of both sexes 
were supposed to be employed in 1859 in the villages, making 
1,000,000 pair of hands, or the seventieth part of the population 
of Russia engaged in spinning, weaving, and printing cottons. It 
is a curious fact, says a Parliamen' blue book, and one which 
must also greatly prevent a speculative tendency, that most of 
the cotton mills of Russia have been started by a single firm at 
Moscow, a firm that orders the machinery, buys the raw 
material, en the overlookers, managers, &c. (stipulating 
that they should be Englishmen), and generally exercises « 
control over the cotton mills of a paternal kind. Hence nearly all 
the spinning machinery is from the works of Platt Brothers, ot 
Oldham, the correspondents of the firm, which holding, as it does, a 
monopoly of the cotton trade, is interested in supporting the 
prosperity of mills already in operation rather than in establis).- 
ing new ones which would increase competition. Two other house: 
transact the same kind of business, but on a much smaller scale. 
The Englishmen introduced into Russia by these firms are pail 
very high wages, and generally retire with considerable savings. 
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Six years ago there were about 150 of them employed in the 
neighbourhood of Moscow alone in spinning and weaving cotton. 
Of these 30 were managers, 30 mechanics, and 90 spinners ; 10 
more mechanics were out of = July, 1865. bay 
rate of w: of the managers is £ ; some receive per 
annum, te lowest salary is about £550. The mechanics’ 
wages average £300, while the spinners and carders receive about 
£250 a year. In addition to these high salaries they have houses 
rent free (sometimes furnished), fuel, and, frequently, candles. 
There is, or was lately, an English manager near Mescow who re- 
ceives 15,000 roubles (£2000) per annum besides board for himself 
and family, wine, cigars, horses, carriages, and in fact everything 
that he can possibly require. Eight or nine years since there 
were instances of managers receiving £2500 and even £3500, in 
addition to house rent, fuel, &c. 

The manufacture of woollens is one of the most important 
branches of the industry of Russia, which not only satisfies the 
requirements of that country, but produces cloth for export to 
China ; and it is worthy of remark that no goods manufactured 
in Russia are so well able to compete with those of foreign pro- 
duction as these. This is, no doubt, due to a great extent to 
the introduction of improved machinery. The production of 
woollens increases every year, driving foreign goods out of the 
market. According to an official report the woollen manufac- 
ture in Russia is represented by 635 mills, in which 100,000 
workmen are employed, producing goods yearly to the value of 
60,000,000 roubles. 

In times gone by England was the only nation that supplied 
Russia with woollen machinery ; as improvements began to 
introduced in the production of this machinery in Belgium, 
France, and Germany, these countries became the chief source 
of supply, particularly Germany, which sent not only machinery 
but managers and workmen to Russia. In Poland there was a 
whole emigration of Germans who were engaged in the factories 
established by their countrymen in that country. The par- 
tiality for German machinery can, therefore, easily be under- 
stood. The factories of Russian Poland have long held the first 
rank in the woollen manufacture of that empire. 

The manufacture of cloth for common consumption may be 
classified under two heads: first, mills producing fabrics more or 
less inferior ; and secondly, mills producing middling and supe- 
rior qualities of cloth. Among the latter are many in Poland, 
Livonia, and some in the province of Moscow, which are in direct 
correspondence with foreign machine-makers, and which even 
keep agents in foreign countries for the transmission of foreign 
machinery. Such establishments are not inferior to the best 
English, Belgian, French, and German cloth-mills. All the im- 
provements introduced into the latter are immediately imported 
into the first-class mills of Russia. The cloth-mills in Poland 
are more careful in this respect than those of Russia proper. 
They are, moreover, benefited by their contiguity to Silesia. 

The washing of wool and the removal of fatty substances are 
effected by simple inexpensive processes. There are but few me- 
chanical contrivances employed for removing the grease from the 
wool. Improved rollers and Price’s apparatus for picking the 
wool are very generally introduced into Russia ; and another of 
Price’s apparatus—that for working up shoddy-—is known at 
Moscow and elsewhere. There has ‘not been any change in the 
process of carding wool. The condensers, in which the first 
spinning apparatus is combined with the second combing, are 
general, and the mules employed are only second in size to those of 
500 or 600 spindles used in England. Much progress has recently 
been made in Russia in the weaving of cloth, to which the 
various exhibits of this article testify. Power-looms were only 
introduced into Russia about fifteen years ago, when the manu- 
facturers of Moscow imported the apparatus made by Hartmann, 
of Chemnitz. Looms were subsequently made after the same 
model at Moscow. It is a singular fact that a Russian mechanic 
of the name of Nesterof claims to have invented the power-loom 
for cloth at Kalonga about the year 1836. It was a reproduc- 
tion of the power-loom for cotton, but it failed. The number of 
power-looms at work in the cloth-mills of Russia in the year 1862 
amounted to 1000. Considerable additions have since been 
made to that number. Much as the Russian manufacturers 
have improved in the processes already mentioned, the greatest 
progress has nevertheless been made in the finishing of cloth. 
Profiting by the experience of foreign manufacturers, those of 
Russia were soon convinced of the necessity of applying ma- 
chinery on a more extensive scale to the finishing of the cloth, 
even when only of middling quality. All the best Russian mills 
have improved cylindrical rolling machines, raising machines 
with drums of large diameter, giving greater precision to the 
movement of the piece of cloth, drying machines, centrifugal, 
and plain heated by steam ; shearing machines, transversal and 
longitudinal ; and the most modern steaming and other ma- 
chinery for finishing cloth. Norton’s tentering machine is like- 
wise known in Russia. The Jacquard loom is also very exten- 
sively used. The manufacture of napless or plain stuff goods 
has not made the same progress in Russia as the production of 
cloth. Some of the machinery for combing and spinning the wool 
used for that purpose is of French origin. Flint and Donis- 
thorpe’s machinery is used at an establishment at St. Petersburg. 

The spinning of combed yarn was first attempted in Russia 
about the year 1831, but all the establishments erected for the 
purpose were soon closed. The process was too difficult, and even 
abroad the machinery for it was frequently changed. The diffi- 
culties were partly overcome in 1845 by the brothers Gutchkof, 
of Moscow, the largest and most enterprising manufacturers in 
Russia, who followed the example of the German manufacturers 
in combining the system of spinning combed wool with the ordi- 
nary process of preparing the short carded wool from native 
wool, containing 5 per cent. to 20 per cent. of staple, sufliciently 
long to be worked with a comb. But proper machinery for the 
manufacture of worsted yarn was only subsequently introduced 
into Moscow. 


CONSTRUCTION OF DOCK GATES. 
No. IX. 


Tue application of the theory of the strength of materials not 
only corroborates the results arrived at by the experiments of M. 
Chevalier, but also very much facilitates the labour of calculation. 
The comparison demonstrates that the same cross-beams, or those 

laced in similar positions, are always subjected to the heaviest 
oads, and that the maximum pressures found by actual experi- 
ment are rather less than those given by formule. The discre- 
pancy in this instance, which is in the direct ratio of the 
thickness of the skin, does not exceed about 7 percent. It is 
due in great measure to the fact that the manner in which 
the pressure is produced upon the various members of the 
framework is not identical in the two instances. Moreover, 
the ratio between the pressures and the central deflection 
deduced by M. Chevalier is not quite accurate. But taking 
intoaccountthese different conditions and making proper allowance 
for them, and for the errors inevitably attendant upon all experi- 
mental researches of this character, it may be safely concluded 
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that each of the systems can be verified by comparison with one 
another. Referring to the laborious calculations of M. Lavoinne, 
let A represent half the distance between the posts of a leaf, B 
the height of the leaf, N the number of cross-beams each of equal 
scantlings, and placed equidistant from one another. Put S for 
their common section, I for the moment of inertia of each one, 
V the number of equal spaces corresponding to the vertical piece, 
and I, the moment of inertia of the whole of the vertical pieces 
for each space. Let E and E, represent the coefficients of 
elasticity of the material for the two systems, § the angle 
which the cill makes with a line perpendicular to the axis of the 
docks, and « and y the respective distances from the neutral axis 
of the points which are the farthest from it in the two systems. 
Put P for the weight of a cubic metre of water, K for the corre- 
sponding variable given in Tables I. and IIL, and Q and Q, for 
the coefficients also given in the tables, and let R R, represent 
the maximum strains which tend to develope over each square 
metre in the two systems, both horizontal and vertical. The 
different questions respecting the distribution of the loads and 
the resistance to which the construction of a dock gate can give 
rise, may all be solved by one or other of the three following 
formule :— 
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In these equations formula (2) takes into account the reaction 
due to the thrust of the two gates the one against the other. In 
order to determine the dimensions, the formula (1) must be first 
employed, in which K will have a value equal to 3°50, which 
corresponds to the least pressure on the cross-beams and at the 
same time to the vertical system, which is weakest. By this 
method the ratio of the resistance of the two systems will be 
obtained. Having ascertained this proportion, the dimensions to 
be given to the cross-beams are calculated from formula (2), and 
by means of formula (3) it can be determined whether the 
vertical system, the dimensions of which have obtained from the 
preceding equations, is sufficiently strong. If the contrary is the 
case either the dimensions of the members in both systems must 
be altered, without, at the same time, changing the value of the 


fraction ah or of the quantity K, or the ratio itself, as well as 
these dimensions must be altered, until a suitable value is 
obtained for R and R,. The application of these formule to 
different practical examples frequently permit in certain instances 
of a simplification of the calculations. When the value of cot @is 
equal to 2°50 the camber of the cill is equal to one-fifth of the 
opening, that is the value of @ is 21 deg. 48 min. 

The preceding formule enable the resistance of the skins to be 
included in that of the whole gate, since they may be regarded 
in the light of iron stiffening pieces for the horizontal cross- 
beams or as vertical members. When the skins are double, that 
is both on the outside and inside, the moment of inertia of the 
two metallic sheets, maintained by the framework at a constant 
distance apart, is sufficiently great to be included in the calcula- 
tion. In this event it will be better to adopt for the value of R, 
a working coefficient of only five kilogrammes to the square 
millimetre, or, in English measures, of 3°41 tons to the square 
inch. Besides the strength of the framework may be calculated 
separately, that is without including that of the skins, and in that 
case the value of the working coefficient might be increased to 
nearly double the above amount on the assumption of the 
maximum pressure occurring at high spring tides. Every security 
will be thus obtained by subjecting the leaf to this double caleu- 
lation. The tables and the formule here given are sufficient to 
show the nature and general scope of their application, but for a 
full account of the whole method the reader should consult the 
communication in the Annales des Ponts et Chaussées, in which 
several examples of construction are investigated. Among these 
he will hardly fail to find one which will be useful as a guide to 
him. 

Table I. gives the maximum values of the coefficient @, toge- 
ther with the position of the cross-beams which are the most 
heavily strained, in the example in which there are ten cross- 
beams all of equal scantling and spaced at equal distances. 
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In Table II. are given the maximum values of the coefficient Q"', 
corresponding to the calculation of the strength of the members 
of the vertical system of construction. 
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Referring to the calculations made in our own country for the 
strength of dock gates, we find that one of the first to investi- 
gate the subject was Professor Barlow. Subsequently Mr. Kings- 
bury, in a paper read before the Institution of Civil Engineers, 
entered into the question. He demonstrated the great advan- 
tages to be derived from the employment of gates of a cylindrical 
form, presenting on the inside a camber of one continual are of 
acircle. He regards gates of this form as arches subjected to 
normal pressures, M. Perissée considers that while due atten- 
tion is bestowed upon this part of the theory, including the 
thrusts to which the several parts are liable, the investigation is 
not carried far enough with respect to the manner in which 
these strains are distributed and the important question of the 
bending moments. Very recently Mr. Browne in a similar com- 
munication investigated the subject. He takes a wrought iron 





cross-beam, built up in the ordinary manner of web and flanges 

and regards it in the light of a rigid curved girder, subject to the 
action of bending moments and to longitudinal strains resulting 
from the reaction of the two leaves. He assumes that the point 
of application of this reaction is at one-third of the breadth of 
the surfaces in contact, measured from the outside edge. By a 
series of very complete theoretical calculations Mr. Browne arrives 
at a series of formule which furnish the necessary data for 
determining the camber of the cross-beams, the dimensions of the 
web and flanges, not only at the centre, where they should be 
stronger, on the inskle, but also at the extremities, where the - 
greater amount of material is required, on the outside. These 
formule become very much simplified when they are applied to 
lattice cross-beams, and also to those of a rectangular section, as 
occurs in timber gates. But in this instance, as there are serious 
practical difficulties in the way of giving to the cross-beams the 
exact curve required by the formula, it is recommended that they 
be made in two pieces, with a post in the middle of the entire 
length. Each half may be thus considered as a separate leaf, and 
is thus treated in the calculation. The formule are neverthe- 
less equally applicable to straight pieces in the case in which 
each half leaf is composed of cross-beams of a rectilineal form. 
From his formule and experience Mr. Browne comes to the con- 
clusion that the quantity of metal employed in the English gates 
is very much in excess of that which is absolutely necessary, 
especially in the skins or sheeting, and that it is quite possible 
to decrease these dimensions without reducing them to the 
actual thicknesses furnished by theory, which could not be well 
used in practice, as they would not suffice to resist the pressure 
of the water. The system of gate advocated by this gentleman 
is that in which a camber exists, in which the framework or 
skeleton is of iron, covered both on the outside and inside with 
skins of timber well caulked to ensure their being watertight. 
An example of gates of this description is to be seen at Cardiff, 
The investigations alluded to, as well as more information on this 
subject, are to be found in the Minutes of Proceedings of the 
Institution of Civil Engineers, volume for 1871. M. Perissée 
inclines to the opinion that English engineers do not take 
sufficient pains with their calculations of the strength of materials 
and structures, and are, moreover, mure disposed to trust to their 
experience and empirical formule, which have no other advan- 
tages save that of simplicity. They also fall into error in conse- 
quence of calculating by comparison and analogy the scantlings 
of parts placed in exceptional situations, such as the different 
members belonging to a dock gate. At the same time M. 
Perissée admits that there are some English engineers who, in 
spite of their great experience, do not neglect to have recourse tu 
sound theory to aid them in their designs. 

In order to determine the type of dock gate which it would be 
the most advisable to adopt under any given circumstances, the 
first point to determine is the width between the side walls. 
This dimension is to a dock gate what the span is to a bridge. 
When the port or harbour is already furnished with large 
entrances, the limit will be about 70ft. Putting the other limit 
at about 60ft., a fair average width will be 65ft. With regard to 
the construction of the gates the best form is that in which the 
vertical members support and brace together cross-beams placed 
horizontally, and of equal scantlings, and spaced at equal 
intervals. The advantages of this system are undeniable in the 
case of iron gates, but not in that of timber ones for several 
reasons. In the first place it is not always an easy matter to 
procure a large number of timbers all of the same scantlings. 
Again, the buoyance of timber gates increases with the volume 
displaced at the time of dead water, and when the cross-beams 
are equally spaced this volume diminishes. Gates of timber 
built with cross-beams arranged in this manner are therefore 
heavy. Coming now to the question of form of gate, whether 
the cross-beams should be straight or cylindrical, it may be re- 
marked that the curved form requires less material and is more 
economical for wooden gates, notwithstanding the expense 
arising from the employment of stone cills. But in the case of 
iron gates this economy is purely theoretical. If the cross-beames 
be curved the skins must be increased in thickuess, and, more- 
over, the difficulties of constructing the gates are very much 
augmented, especially with reference to their being watertight. 
For iron gates the cross-beams, in the opinion of M. Perissée, 
should be straight on the outside. When the gates are of timber 
the cylindrical form has the disadvantage of not allowing ties to 
be used, which is indispensable when the gates are suspended, 
But the difficulty may be overcome by the use of rollers. The 
example of timber gates to be imitated is that at the docks on 
the Mersey. These are built of greenheart, which should be pre- 
ferred to every other description of timber for two chief reasons. 
The one is its durability in water, the other the comparative 
facility with which it may be procured of nearly every convenient 
scantling. 

It has been demonstrated in a previous article that, all things 
duly considered, iron gates are more economical than those of 
any other material, and that in this respect the Boulogne gates 
present the following advantages. Any degree of buoyancy can 
be obtained that is desirable by arranging the capacity of the air 
chamber accordingly. The gates are very stiff, can be worked at 
all states of the tide, being on rollers, and can be rendered heavy 
when there is a swell on. The load, except on rare occasions, 
is constant upon the pivot and rollers. It is also possible 
to make gates of this type suspended without the assistance 
of ties, since the skins constitute a complete bracing over 
the whole leaf. Gates similar to those at Boulogne can be 
readily inspected, and are more durable than others of a different 
description. In spite of these advantages, the employment of 
timber gates in preference to those of iron is advocated by many 
engineers. They are easy to make, and easy to repair and 
replace. One objection which may be raised against iron gates 
is that they must be put together in an upright position, which 
is a more expensive operation than to perform the same object 
on the flat. To this it may be replied, that the two timber gates 
at St. Nazaire were put together iv an upright position, and that 
the extra expense in the case of iron gates is more than compen- 
sated for by their greater durability. When the size of the gates 
is small timber will prove more economical than iron, because 
the metal cannot be fined down sufficiently to satisfy the re- 
quirements of practice. The thickness of the iron leaf at the 
posts should not be less than 2hin., and should be increased 
towards the centre according to the strength required. The 
webs of the cross-beams may be reduced in thickness to three- 
eighths of an inch, or may be made of latticework, provided the 
beam be solid, which closes the air chamber. Above the level 
of the chamber the iron skin may be dispensed with, either on 
the outside or on both faces, and their places supplied with 
wooden beams caulked at the joints on the inside, while the 
outer may be left unprotected. By this arrangement it is easy 
to repair any damage done by a blow from a vessel. If the gates 
are to be suspended, ties of iron can be introduced into the upper 
part of the framework. No angle irons should be used of a sec- 
tion less than 3}in. by 3}in. in any of the important parts of the 
gate, as suitable sized rivets could not be inserted, and green- 
heart should be used for all the furring pieces. 
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TWELVE-HORSE PLOUGHING ENGINE, WITH WROUGHT IRON BRACKETS. 


MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 


We give above a side elevation of a fine engine exhibited at 
Hull, by Messrs. Aveling and Porter, of Rochester. The second | 
engraving gives an end view showing the way in which the brackets 
are constructed. In the ordinary portable engine the saddle with | 
the brackets for carrying the crank shaft is a very simple affair, | 
and not being exposed to any violent strain it is, as a rule, durable. 
But with ploughing and traction engines the case is very 
different, the saddle is no longer simple but complex, and the | 
strains to which it is exposed are so severe that great weight of | 
metal is required to withstand them. Messrs, Aveling and Porter 
to get over this difficulty have introduced a very ingenious system 
of construction, which consists in carrying up the side plates of 
the fire-box, and riveting a cross plate bent up at the 
ends over the boiler. The bearings are secured by bolts and 
cheek plates, as shown very plainly in the cross section. A | 
filling piece is introduced at the point where the bracket rises 
from the boiler shell, for convenience in caulking, and no trouble 
whatever is experienced from leakage. 

The arrangement is singularly elegant, and the weight saved 
very considerable. In the heaviest class of ploughing engines 
indeed, cast-iron brackets were long since abandoned by Messrs. | 
Fowler in favour of steel, which is very expensive, and steel in its 
turn has now given way to wrought-iron. The general arrangement 
of the engine will be understood without further explanation from 
the engraving. 





EDGE’S PATENT VALVE GEAR, 

WE illustrate at page 37 a horizontal condensing engine, with a 
somewhat novel valve gear now being introduced by Messrs. J. Edge 
andCo.,Tipping Ironworks, Bolton. Ourillustration gives ageneral 
view and plan of the engine and enlarged view of the valve 
gear, which constitutes the principal peculiarity of the 
engine. The valves aa are of the gridiron form, separate inlet 
and exhaust valves being fitted to m4 end of the cylinder. The 
valves are actuated by the cams bc, fixed on the shafts d e, the 
cams 6 b being suitably formed to cut off the steam at any desired 
part of the stroke, as will be hereafter explained. The shafts d 
and ¢ revolve at one half the speed of the crank-shaft, and 
derive their motion from the shaft f, which revolves at double the | 
speed of the crank shaft, and is geared to the shaft d by | 
means of the excentric spur wheel gg and the spur-wheel | 
aud pinion hh; the use of the eccentric wheels being ,to 
accelerate the motion of the cams 66 when cutting off the 
steam. The shaft c is actuated through the spur-wheels ii. Each 
cam operates upon two ‘‘ bowls” fitted in a sliding frame attached 
to the valve spindle, and as the cams make only one revolution te 
two forward strokes and two backward strokes of the piston, it | 
follows that, taking for example the valve for the forward stroke, 
the valve is moved in one direction for the forward stroke and in 
the: opposite direction for the next forward stroke, each movement | 
opening and closing the ports. The advantages of this arrange- | 
ment are that the steam may be admitted to the piston as | 

adually as may be desired and yet be cut off quickly, a great 
desideratum when high pressure steam is used, and that, as the 
cams revolve at half the speed of the engine, a high rate of piston 
speed may be employed without interfering with the smooth and 
noiseless action of the cams. The apparatus in connection with 
the governor, alters the point of cut-off, as the load on the engine 
varies in a very simple and efficient manner. 

The governor is connected with a sleeve which is fitted to slide 


BULEEERRRE 





~~ and down on a square twisted bar. The sliding up and down 


of this sleeve causes the square bar to rotate backwards and for- 
wards, and a lever on the end of the bar is connected with the 
shaft d and slides it to and fro in its bearings as the balls of the 
governor rise and fall. The cams 6b} are formed with a varying 
curvature so that they alter the time of cut-off when the shaft d is 
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moved endwise, as will be readily understood ; although the 
valve motion looks complicated the complexity is more apparent 
than real, The motion consists princi of shafts seveiving in 
bearings, which can readily be adjusted for wear, and of spur- 
wheels, which will last a long time without repair, and can 
readily be removed ; and as the movements are slow the power re- 
quel to work the valves is not excessive, and the movements 
take place almost noiselessly. 





INFLUENCE OF THE CoaL Suprty ON ENGLAND’s MANUFAC- 
TURES. _ The fact that England is losing her supremacy in coal and 
iron is a rded as cause for alarm by sagacious English- 
men, The president of the English Iron and Steel Institute, in a 
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recent speech, adits that the time is rapidly approaching in 
England when anv ex‘ension of manufactures will have to be 
regulated, not by the demand for their production, but by the 
available supp'y of coal. In 1806 Great Britain produced 
260,000 tons of pig iron; in 1862, 4,000,000; and in 1872, 
6,750,000 tons. Ten years from now, according to this rate of 
increase, the product ought to 
amount to 11,500,000 tons, re- 
quiring 65,000,000 tons of coal, 
or nearly double tie present con- 
sumption. But from the depth 
of the mines, the smallness of 
the veins, and the increased cost 
of labour, the English coal supply 
cannot keep pace with the de- 
mand, and the supremacy of Eng- 
land in the iron trade must finally 
give way. The iron industry of 
England now absorbs one-third of 
the total available supply of 
coal, or twice as much as is re- 
quired for the next two largest 
sources of consumption, namely, 
for steam engines, including 
domestic purposes, and for the 
textile and weaving fabrics. 
Scientific investigation is pow 
diligently studying greater eco- 
nomy in the working of iron, and 
in one important iron district it 
is claimed that a saving of 45 per 
cent. of fuel has been gradually 
reached in the last fifteen years. 
But then it is admitted that the 
i limit of y has been reached, 
\ Wy, / Ary so that little moreistobe expected 
Yoiiiuii from this source of negative gain. 
And even the London TJ'imes 
admits that it is very difficult for 
England to hold her own against 
the Americans with their vast re- 
sources of coal and iron ore, and 
their untiring ene and skill. 

G4 So that the English seem pre- 
\) paring for the transfer of the 
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iron seeptre from their land to 
our own, bowing themselves re- 
signedly to a destiny against 
which it seems vain for them t» struggle.—New York Commercial 
Shipping List. F 

A Goop Ipza.—The Admiralty have authorised the supply of 
a sketch-book to any engineer in charge when new engines are 
being put into a ship, or are being thoroughly overhauled and re- 
paired by the factory oryard. It is expected that the engineer 
officers will make drawings to scale as far as possible, with fig 
dimensions of the principal parts of the machinery and boilers, 
and the arrangement of pipes ; and also to make such remarks on 
them as may be yan ae | in their opinion. The sketch-book will 
be placed in the hands of the engineer officer appointed to the ship 
when commissioned, so that he may not be ignorant of such parts 
that are covered up; and when theship is paid off it will be returned 





to the Steam Reserve for re-issue on the ship being recommissioned. 





Arena Penner 
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CONDENSING ENGINE WITH PATENT VALVE GEAR. 


MESSRS, JOHNATHAN EDGE AND CO., ENGINEERS, TIPPING IRONWORKS, BOLTON. 





SECTIONAL ELEVATION 


AD. 


eas 





a 




















EN 
YiYtWHHHTTHCTLE DRE zzz hb ll zn Lzicdttocp7p7-acazzzz”"zez=- ap aozzotzctz* zzz tld ddd dpdpsbpadegsssttittttt Ly 
YY | 
ty 
Ty COMPLETE PLAN 
LG 
cy 
Y 
Y 
Y 
W, 
YY 
F 
v 























Vy Yy Wy Yi YYUYE YY f fly Yy, Y Y 7 YY; YJ 
Vy WZ Vg i, YY YE Yy 
ty tiff ff Uj) bey" Y 
Mj. 4 yh Yy Up MY) 4 Yj Hy Yy j 
g Y Y Y 


TRANSVERSE SECTION SIDE ELEVATION 








SSA SSS : tS ——- 
Yj ALL EE EP en 
A Yy U, : i pei Tt 


x 


Buy, L 





1. ’ - < 

= E ang ta 

: Ai w 1 
Nat 


oti S 


VME LLL 


[ 
5 


- sania — = 
2 





g 
8 2 
§ 


8 
NSS 





Z 


Y 
Zw 
Wl: 


SCALE — | ww === 1 FOOT 





La = : 


SO REET CT ae NEE YER REY ow RT 


te te eS ae areas eae Pe TT 


i 


¢ 


| 





38 


[ 


THE ENGINEER 





Juiy 18, 1873. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE SHOCK OF WATER IN PIPES. 


Srr,—Having observed in THE ENGINEER for May 30th a 
communication from Mr. Mallet, relating to the necess 
dimensions of conduit pipes, I think it might prove useful mn | 
interesting to some of your readers to consider the following simple 
and elementary method of arriving at the same result, without the 
use of the inte calculus. The problem is, “‘ to find the energy 
developed by the sudden stoppage of a column of water moving in 
a fulltube.” There are three cases to be considered :—(1) The 
energy corresponding to the circumferential extension of the 
material of the tube ; (2) that corresponding to the radial com- 
pression of the material ; (3) that corresponding to the compres- 
sion of the water. These three cases are considered separately, 
and the whole “ energy” is assumed to be the sum of these three 
separate ‘‘ energies.” In working out the result I have assumed 
the following :—(1) That if a body move through a space (s) under 
the action of a force (F), the work done is Fs, (2) The usual law 
of elastic extension, viz., ‘* That the force producing the extension 
is proportioned to the extension.” 

The letters used in the calculation are the same as in the 
original number, but for the sake of convenience I will repeat 
them. 

(r) is the interior rad of a circular pipe of thickness ¢. 

(1) The length of a portion of tube in question, and within the 
limits of which the pressure is the same. 

(E) The modulus of elasticity of the material of the pipe. 

(E') The coefficient of compressibility of the liquid. ; 

(7) The weight of a unit volume of the liquid. 

(v) The velocity of the liquid due to the height (). 

(6) The increase of rad. (r) due to the shock. 

(a) The elongation of the circumference corresponding to 3, and 
to the limit of elasticity of its material. 

(a!) The compression of the material normal to the interior 
surface, corresponding to the above. 

(al') The corresponding compression of the liquid. 

(p) The internal pressure necessary to produce the extension a, 

(H) The height of the column due to (p). 

(s) The diminution of thickness of pipe due to (p). 

(l') Diminished length of column due to shock. 

(w) = ((—2). 

We have p= 


en 
A oe =m 


| ae 
, 


Eae— E.+=Eal 
r e 

Also p = E', a = EF, f = 

Now, («) the force producing the extension 2 # 9 in the cireum- 

ference permit of length of tube under consideration is at first O, 


and ultimately E a. =. 


Mean effective force is Work done in 


producing extension 29? = 2@2@, =. el=@}.Ee.l.a, 


(B) Mean effective force producing compression (s) is es per 


unit of thickness, 


Work done =2a¢7./. 
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(F) Mean effective force producing compression () is Bp 





200" 
Work done is rv + rg ° ee 
= 2, Eta? 
r+o 20 
Whole work done 
=#3Eclatwri ete” ~#. ae. 
€ v4 
Now, and?! =?, 
yr + e, (r + 3) 


» 


*, Substituting these valves of /) and 9, and also the valves of 
(s) and of (#) given above 


*» Work done =E.@.elat.r tS pe. Ps. arl 
3 Tr 
+201. ™, a, 
2 E! 


a gir ae le E ez 
: Wo9-t. BEL SESS = 
re 7 ( +; -U+s ) a 
= Semi vis vira=e7r. lig ch. 
P _ Kea ae E e 
~“gh= = (2+3-FG+¢ ) +$) 
which is the result required. H. J. B. 


THE PRODUCTION OF HIGH TEMPERATURES, 


Sir,—In your issue of the 15th March, 1867, is a letter from me 
on the “ Production of High Temperatures” and application to 
blast furnaces, illustrated by three wood cuts, This letter was ex- 
tensively copied into other newspapers at the time, but up to the 
present I have not heard of the application of the principle. In 
the New York Engineering and Mining Journal of the 7th inst. 
is a notice of a paper read by E. Pechin of Dunbar, Pennsylvania, 
on the subject, in which he refers to this letter, and evidently 
misapprehends the manner of application. I have though it proper 
to correct this misapprehension in the following letter. ‘he 
principle involved is better understood now than it was seven 
years ago and deserves practical attention, 

Without going into detail, it may be stated that 3375 deg. heat 
of Fah. is the greatest that can be obtained when the gas becomes 
carbonic oxide gas, at the smelting point, or zone of fusion, in a 
blast furnace blown by cold atmospheric air, through the one tier 
of tuyeres usually employed. Three-fourths of the heat of the 
hot blast blown in, added, will give the total heat available. 
Practically, some of the best constructed furnaces, blowing in hot 
air of 1000 deg. Fah., attain a total heat of 4000 deg. 

The value of heat in a blast furnace is that part of the heat 
that is above the smelting point of the ores; thus, suppose the 
smelting point of iron ore to be 2500 deg., we might apply a heat 
of 2400 deg. for ever, and never get the ore smelted; and so, if cold 
air blown in, gives a heat of 750 deg. above the smelting point, and 
produces a given quantity of pig metal, hot air blown in giving 
4500 deg. of heat above the smelting point, will produce a far 
larger quantity of pig metal than the difference between 4000 deg. 
(the heat of a hot blast furnace), and 3250 deg. (the heat of acold 
blast furnace), would indicate; and herein consists the value of 
the hot blast. 

I propose to work blast furnaces by inserting a second tier of 
tuyeres at a point a little above that where the zone of fusion 
made by the first tier of tuyeres would be ; the air blown in by 
the upper tier of tuyeres will combine with the hot carbonic oxide 
gas made by the first tier of tuyeres, and burn it, giving a total 
heat of more than 25 per cent, greater than the heat made by the 
first tier of tuyeres, 





The packed charge put into a blast furnace descends slowly, at 
the rate, say, of 2ft. per hour, until it reaches the zone of fusion, 
whence the melted metal and slag, having become liquid, trickles 
down the loosely packed coke below the zone of fusion, onto the 
hearth, a distance of 5ft. or 6ft. in afew minutes. It is while 
descending down this lower column of hot coke that the iron 
takes up its carbon, and it is in proportion to the length of this 
column that the metal produded is grey or white ; the longer the 
column, the softer and greyer the metal ; the shorter the column, 
the harder and whiter the metal. 

There have been furnaces worked with two tiers of tuyeres that 
have failed to be of more value than those worked with one tier of 
tuyeres. They have been tried on the vain supposition that more 


air could be blown in, 
Let Fig. 1 be a barrel with 
4 one bung hole of 2in, diame- 
ter, and one vent hole of the 
same diameter, and let the 
ressure of air blownin at the 
ung hole be 3 Ib. per square 
inch. Itis evident that no 
more air blown in 
than the vent hole allows to 
‘o out, and the pressure of 

Ib. per square inch is on 
every stave inside the barrel. 
Now whether there be one 
bung hole or a dozen, no more 
air can be blown in than the 
vent hole would allow to pass 
out ; so to increase the number of tuyeres in a furnace will not 
increase the quantity of air blown in, but only divide it, and 
distribute it more efficaciously. 

The writer was invited to apply an upper tier of tuyeres to a 
blast furnace in this State, and taking into consideration the size 
of the furnace, directed the upper tier of tuyeres to be placed 5ft. 
above the ordinary tier of tuyeres ; but his instructions were not 
followed, and the upper tier of tuyeres was placed 2ft. above the 
lower tier ; the manager excusing himself on the plea, that if 5ft. 
would do great good, 2ft. would do a little good ; but this mana- 
ger’s error was fatal, as Fig. 2 will show. 

Let B be a section of the lower part of a blast furnace, and C the 
zone of the fusion. The zone of fusion is equivalent to the head 
of the barrel in Fig. 1, and its numerous vents are equivalent to 
the one large vent hole in the barrel, and as long as its total 
resistance is equal to 3lb. pres- 
sure, no increased number of 
tuyeres blowing in air below the 
zone of fusion will throw more 
air in to the furnace, so that two 
tiers of tuyeres blowing in air 
below the zone of fusion, mix 
together and make one blast, 
valuable as the first combustion. 

The gas that smelts iron ore 
is carbonic oxide. It has been 
ascertained by causing pyrometers 
to descend into and with the 
charge of the furnace, and withdrawing them at various depths, 
that the heat of this carbonic oxide gas increases from the top 
downwards towards the zone of fusion, as was indeed reasonably 
supposed. Now this carbonic oxide gas, when issuing compara- 
tively cold from the top of the furnace, if mixed with atmospheric 
air, will burn ; how much greater, then, will the heat be if this 
carbonic oxide gas be made to burn at the zone of fusion, if blown 
upon there through the upper tier of tuyeres. 

Let A be the section of the 
lower of a blast furnace, 
BB the lower tier of tuyeres, 
C the zone of fusion that would 
exist were there only one tier 
of tuyeres, D D the upper tier 
of tuyeres, E the zone of fusion 
that would exist when there 
are two tiers of tuyeres. The 
lower tier of tuyeres are to 
blow in one-half of the whole 
blast of air, which becomes car- 
bonic oxide gas, and which in 
passing upwards, through and 

over the hot coke, becomes 
deoxidised into carbonic oxide 
gas. Ator a little above this 
point the upper tier of tuyeres 
are to blow in the other half of 
the whole blast of air. This 
upper blast will burn the hot 
carbonic oxide gas produced by 
the lower tier of tuyeres, and 
after becoming carbonic oxide 
gas of a higher temperature 
than the first blast could pos- 
sibly create, act on the charge of mixed ore and flux and smelt it. 

The result will be more air blown into the furnace, hotter gas 
to do the smelting, a larger column of coke for the smelted metal 
to trickle down, giving a greater make from the furnace, a com- 
paratively less consumption of fuel, and greyer and softer quality 
of pig metal. JOHN F, BENNETT. 

Pittsburgh, U.S., June 30, 1873, 
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THE LATE MR. J. R. M‘CLEAN. 

WE announce with regret the death of Mr. J. R. M‘Clean, Past 
President of the Institution of Civil Engineers, which took place 
at Broadstairs, on Sunday last, the 13th inst. Mr. M‘Clean was 
born in Belfast, in 1813 ; in 1834 he went to Glasgow University, 
where he studied for two sessions. In 1839 he was elected a 
Graduate of the Institution of Civil Engineers ; in 1844 he was 
made a member ; and from 1864 to 1866 he was President of the 
Institution. 

Mr, M‘Clean served his time, as the phrase runs, to Messrs, 
Walker and Burgess, of Charles-street, Westminster. In 1844 he 
began business for himself in Great George-street, and in the first 

ear of his practice became engineer-in-chief of the Furness 


way. 
In 1819 he sent in plans, pursuant to the invitation of the Metro- 
litan Commissioners of Sewers, for the drainage of London on 
th sides of the Thames, and the commissioners appointed to 
examine and consider the whole of the competitive designs reported 
that ‘‘ the best conceived and most practicable scheme submitted 
to the commissioners, is, in our opinion, that of Mr, J. R. 
M‘Clean.” In 1849 Mr, M‘Clean went into partnership with Mr. 
F. C. Stileman, and the firm e in the construction of the 
South Staffordshire Railway and its branches ; the Birmingham 
Wolverhampton, carb etonoa of Railway, with 7 — tunnel ror 
igh retaining walls t Birmingham ; the ordshire an 
Cousens Canal en rvoirs, and the South Staffordshire 
Waterworks, which supply water from Lichfield to a very large 


district, After the death of Mr, James Walker, Mr. M‘Clean was 
appointed Government to the harbours of Dover, Alder- 
ney, and St. Catherine’s moar), the Plymouth breakwater, and 
the Shovel Rock fort at 


He was consulting engineer to 
the Birmingham Canal Navigation, and the Bute , Cardiff ; 
engineer to the Surrey ial Docks, Tottenham and Ham: 

stead Junction Railway, Bristol and Portishead Pier and Rail. 
way ; Cannock Chase and Wolverhampton Railway, Furness and 
Midland Railway, Ryde Pier and numerous other 
public works and companies in Great Britain and Continental 


| Spain, and Holland, invited by the Viceroy of 





States. His report on the Malta dock received marked praise 
in the House of Lords. In 1855 he was appointed one of the 
International Commission representing France, Austria, Italy, 
t to visit that 
country, and —— on the practicability of uniting the Mediter- 
ranean and the Seas by a ship canal, the barrage of the Nile, 
and other works. In 1861 Mr. M‘Clean was appointed one of the 
Royal Commiesioners to examine and report upon the numerous 
plans submitted for embanking the river Thames within the 
metropolis, In 1862, he acted as one of the Royal Commission to 
report upon the best mode of embanking the Surrey side 
of the Thames ; and in 1863, as one of the Royal Commissioners 
Fo poner te to consider plans for making a communication between 
the embankment at Westminster Bridge and Millbank. In 1865 
Mr. M‘Clean was appointed one of the Royal Commissioners to in- 
— into the origin, nature, &c., of the cattle plague ; and in 
the same year was placed on the Royal Commission on railways. 
The greatest engineering works in which he was engaged during 
the past few years were the docks at Alexandria, and the Alex- 
andra Docks at Newport, Monmouthshire. 

Mr. M‘Clean was a man of very considerable scientific attain- 
ments, and was a Fellow of the Geological, Astronomical, and other 
scientific societies. His name has been prominently associated 
with the extension of ocean telegraphy. At the general election 
of 1857, in conjunction with Mr. J. 7 Ferguson, he unsuccessfully 
contested Belfast against the present Lord Cairns and Mr. Richard 
Davison. When the existing Parliament was elected, in Novem- 
ber, 1868, Mr. M‘Clean was returned for East Staffordshire by a 
majority of 707 over Mr, Hartley, the Conservative candidate. 





THE BRIGHTON RAILWAY ROLLING STOCK. 


Iv our last impression we illustrated one of Mr. Stroudley’s 
excellent first-class carriages for the London and Brighton Com- 
pany’s metropolitan traffic. In this impression we illustrate a 
second-class carriage for the same work. The drawing is self- 
explanatory, and nothing need be added to what we have already 
said on the subject. 





A MEETING of South Wales miners at Newport, on Wednesday, 
passed resolutions pledging the miners not to accept from the 
masters, after August 1st, other than standard imperial weight, 
and proposing to demand check-weight men at the mouth of the 
pits. 

THE Socrery oF ARTS, PRIZE FOR STEEL.—The committee 
have decided that, having ins the collection of steel speci- 
mens sent in to the International Exhibition, and looking at the 
conditions laid down with regard to this prize, they can only regret 
that there is not such a display as to amount to a competition, and 
they therefore cannot recommend the award of the medal. 

SoutH Kensincton MusevuM.—Visitors during the week ending 
12th July, 1873:—On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 Bes Museum, 12,410; Naval and other 
collections, 1009; on esday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m, till 6 or Museum, 3998; Naval and 
other collections, 74; total, 17,491; average of corresponding 
week in former years, 15,208 ; total from the opening of the 
Museum, 12,611,752. 

Patent Concress.—The preliminary arrangements for the 
International Patent Congress, which is to be held in Vienna, on 
the 14th of August, have been confided to a committee. The con- 
gress is to be composed of scientific men, artisans, political econo- 
mists, and other experts. The United States Government have 
appointed Mr, John Thatcher, of the Patent Office, to represent 
it, and it is stated that a communication is being prepared at 
Washington embodying the views of the American Government. 
Mr. Thatcher is now on his way to Vienna. 

THe Coat Commission.—Our anticipations during the Coal 
Commission ap to have been accurately fulfilled. The Com- 
mittee on Coal have at length completed their report. On 
Wednesday afternoon they sat till five o’clock to finish the 
clauses left over from previous sittings. The report has not 
yet been presented to Parliament, but the Birmingham Post 
says for the most *part it is made up of a narrative of the 
facts adduced before the committee, and tables are appended 
giving the output of coal —— recent years, the consumption, 
the quantity exported, and the quantity used in the iron 
trade, The recommendations of the commiitee are of a purely 
negative character. They declare that Parliament ought not to 
interfere, either as to the price of coal or the labour of the colliers, 
as any such attempt would be useless, and opposed to the prin- 
ciples of free trade. They say that no export duty can possibly 
be sanctioned on coal, but they urge that coalmasters should be 
encouraged to stock coal at bank in order to meet any sudden 
emergency. 

ConsTANT Water Suppiy For Lonvon.—In his last monthly 
report to the Local Government Board, printed this week, Major 
Frank Bolton, water examiner, gives a satisfactory account of the 
progress that is being made in the direction of constant supply. 
He states in his report, inter alia, that at Ditton during June the 
highest state of the flood water was 8in., and the lowest 2in., 
above summer level. The highest temperature of the water during 
the month was 68 deg., and the lowest 59 deg., while the highest 
temperature of the air at the same place was 79 deg., and the 
lowest 51 deg. ; the observations being made daily at 9a.m. The 
rainfall during the month was 2°09in, Touching constant supply, 
it appears that the Kent Company have given it to 1000 houses at 
Rotherhithe and in Deptford. The New River Company have 
provided additional steam power, mains, and high service reser- 
voirs, for constant supply, as provided by the Metropolis Water 
Act of 1871. This company constructed a new reservoir at High- 
gate, 336ft. above Trinity high-water mark, as an addition to their 
power to give constant supply. They have already ,given it in a 
number of cases by s -pipes, and are y, on arrangement 
with the officers of the Corporation of the City of London, to 
furnish constant supply at once to a large number of the houses of 
the poor within the -. The East London Company turned on 
constant supply to 6328 houses on the 25th March last, and the 
district served by the company is now undergoing rapid improve- 
ment as regards the character and condition of the fittin The 
Southwark and Vauxhall Company are providing additional 
engine power for high pressure constant supply. The West 
Middlesex Company are giving constant supply to a number of 
houses on the application of such of the owners as have 
provided fittings in accordance with the Board of Trade Re- 
gulations, and are oy to extend constant supply as they 
may be called upon. The company are providing for additional 
power, a 68in. cylinder engine of 135-horse power at Hammer- 
smith, and another 68in. cylinder engine of 120-horse power for 
Hampton. The Grand Junction Company have completed a high 
service reservoir at Kilburn, to contain six millions of gallons for 
constant supply, and are now laying a line of main pipes to con- 
nect this reservoir with their works at Campden-hill. The Lam- 
beth Company are actively carrying out t extensions and 
improvements of their works, At they are constructing 
reservoirs to contain from 110 to 120 ions of gallons, with 
pumping engines to fill these to a level of 12ft. above the river 
surface. When full they will contain from ten to twelve days’ 
water supply to the The water will run by gravitation 
through the new conduit to the converted filters at Ditton. The 
company are giving constant by means of stand pipes to 
a number of courts and alleys, arrangements have been made 
by the congeny $0. give constant supply to upwards of 5000 houses 

this class, water competes te Bat Qayaont ee 
their miles 


mains for constant , and that they have now 
of such mains continually with water, ready for constant 
supply along their whole course, 
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RAILWAY MATTERS. 


A LOCOMOTIVE engine at the Forge Works, Darlingt 
on Tuesday, doing considerable damage to surrounding property, 
Fortunately there was no person near at the time, and the only 
rsonal inj sustained was by a little boy, who was some 
istance from the place, 


THE House of Lords on Monday confirmed the decision of the 
Lords Justices in favour of the Great Eastern Railway in its 
stopping up of Sun-street. Their lordships, without calling upon 
the aa be for the respondents to argue the case, dismi the 
appeal with costs. However indiscreetly the Legislature might 
have acted in giving the company power to stop up such an im- 

rtant thoroughfare as Sun-street, it was clear that such a power 
fad been given, and therefore the railway company were entitled 
to exercise it, 

A TOTALLY new method of cooling railway carriages has been 
lately designed by Mr. Daniel Reid, of the East Indian Railway, 
and submitted to the Board of Agency. By this plan it is pro- 
posed to obtain the necessary colli that unscientific expression 
may be allowed for convenience sake—not from the evaporation 
of water but from the direct use of ice. Mr. Reid proposes to 
establish in the brake-van of the train to be cooled, an appara- 
tus consisting of a coil of zinc piping, the lower part of which is 
immersed in water, while the upper part is encl ina box packed 
with ice. Air is forced through the coil by means of a fan, and 
thence conducted in flues along the roofs of the carriages with 
— into each. No difficulty is anticipated in joining up the 
tubing. 

Ar the Chelmsford Assizes on Tuesday, before Baron Pigott and 
a special jury, a young man named Brown, who is «a cutter in 
a tailoring establishment, sued the Great Eastern Railway Com- 
pany for damages. He was travelling on the defendants’ line 

etween Stratford (where the tickets are collected) and London in 
February, 1872. In the course of the journey he was looking out 
of the carriage window to avoid the smell of smoking which was 
going on in the carriage, when his knees pressing against the door, 
it suddenly flew open; the plaintiff was saved from falling out by 
one of his fellow passengers, who caught him and pulled him in. 
Previously to this he had enjoyed oe health. Either from the 
shock to his nerves or from the jerk given to him, which caused a 
sprain in his back, be was immediately seized with a violent 
vomiting, and on reaching his home he suffered from internal 
injuries and an illness which incapacitated him for work 
for a period of three months, and he had since been subject to 
epileptic fits, one of which attacked him in court at the conclusion 
of his evidence. The jury awarded substantial damages to the 
plaintiff. 

THE Russian Government is at present occupied with the 
consideration of the new network of lines, which will embrace 
fourteen railways, having an aggregate development of 4000 
versts. The network which Russia possesses forms a complete 
system of strategic communications, three great lines terminating 
at St. Petersburg, Moscow, and Kiev. Thus all the military 
centres are easily reached by railway. No less than ten lines 
are directed towards the Asiatic frontier. Among the newly 
projected lines is one running vid Oural to Siberia, which has been 
several times under consideration. As soon as this railway has 
been commenced, the establishment of an uninterrupted railway 
between St. Petersburg and Tashkend will be only a question of 
time, assuming that the capital required for all the newly 
projected lines is collected as easily as the approval of the 
committee of Ministers at St. Petersburg has been given to them. 
The Russian journals state that the Government will content 
itself provisionally with the construction of a line to Tashkend, as 
the Russians do not consider that it will be sible for many 
years to entertain seriously the realisation of the project brought 
forward by M, de Lesseps for the establishment of a line to the 
frontier of British India. It is stated that the Russian Govern- 
ment desires meanwhile to improve the Oxus, so as to render it 
navigable. 

THE report of the directors of the London, Brighton, and South 
Coast Company states that the expenditure on capital account for 
the half-year ending the 30th June amounted to £41,187, of which 
£54,586 was for additional rolling stock. The only new heads of 
expenditure not provided for by former estimates were for a new 
station at Lewes-road, Brighton, on the Kemp-town line, and the 
purchase of gasworks and cottages at Preston, requiring together 
about £5000. The gross revenue forthe half-year ending 30th of June 
last amounted to £707,603, and for the corresponding period last 
year to £666,313. The working expenses amounted to £375,309, 
against £331,639 in the corresponding period last year. The 
increase of gross revenue for the half-year amounting to £41,290, 
had again been satisfactory, but the increase of working expenses 
was inevitably very large, the comparison being with the half-year 
of 1872, when the company was working on old contracts for coals 
and other materials. Of the total increase of working expenses, 
amounting to £43.760, about £25,000 was due to the increased 
price of coals, and £13,000 to that of iron and other materials. 
The accounts for the half-year showed a balance of revenue over 
expenditure of £332,204, to which was added £3525, the balance 
from the preceding half-year making together £335,729, out of 
which was deducted £104,416 for interest on debentures, and 
£177,057 for dividend on preference capital, leaving a balance of 
£54,256. This enabled the directors to recommend a dividend of 
15s, per cent. for the half-year on the ordinary stock, payable on 
and after the Sth of August, amounting to £51,298, leaving a 
balance of £2058 to be carried to the next half-year. The Ports- 
mouth Extension line, promoted by this company jointly with 
the London and South-Western Railway Company, had been 
passed by Parliament without opposition. The capital account to 
the 30th of June showed that £17,921,672 had been expended, 
leaving a balance of £59,417. 


From an official report we glean some interesting statistics 
showing the marvellous progress of our railway system during 
modern times, Thus we find that in 1842 the total length of lines 
open in the United Kingdom was 1857, whereas in 1869 the total 
length of lines was no less than 15,145 miles, certainly a 
very remarkable augmentation as compared with the lines of 
1842, This increase in the length of lines opened has 
not been sudden and spasmodic, but slow and _ gradual. 
Testing our railway progress by other comparisons we find 
that in the year 1842, the total paid up capital of English 
railways was £65,530,792, whereas in 1869 it was £518,779,761—a 
contrast which speaks volumes. Again, in the year 1842 (when 
our returns begin) the total number of passengers (including 
season ticket holders) conveyed by the oncom in the United 
Kingdom was 18,453,504, while in 1869 (when our returns end) 
the number was 305,764,285—another very interesting and curious 
contrast. The total traffic receipts amounted in 1842, to £3,820,522, 
and in 1869, to £41,075,321—a difference of some thirty-eight 
millions in the way of augmentation. These receipts represented 
per mile in 1849, £1957, and in 1869, £2712. Then again we have 
other figures which point still more directly to the progress made 
in this country in the utilisation of railway conveniences. The 
total working expenses of all the linesin the United Kingdom, 
which cannot be given before the year 1854, were in that year 
£9,296,205, in 1869 they were £20,780,078. The net traffic 
reouipte were in 1854, £11,009,519, and in 1869 they were 
£21,915,849—a very remarkable increase considering the few years 
in which it was effected. The facts brought to light in the in- 
formation we thus give assuredly speak for themselves, and require 
no explanatory comment from us. They show, with remarkable 
clearness and force, how, from small nings, the railway 
system of this count become one of a most gigantic 
pa sea > Fine ¢ which tend to the development of 
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NOTES AND MEMORANDA. 

Proressok NEUBAUER has obtained such satisfactory results | 
with Pasteur’s process of heating wine up to 60 deg. or 65 deg. 
Cen., that the wine growers of Ahrweiler have put it into practice. 
Dr. Buhl has heated his wines for some years with the best re- 
sults. It is claimed that this operation kills or destroys the yeast 
globules and whatever germs may be present, and does not at all 
injure the wine. : 

ProressoR BENJ. SILLIMAN has lately communicated to the 
American Institute of Mining Engi the information that he 
has detected, in appreciable quantity, the presence of microscopic 
diamonds in the sands of hydraulic washings in California, 
associated with zircons (hyacinth), topaz, quartz, chromic iron, &c. 
The occurrence of diamonds of some size in the sands from the 
gold washings of that State is stated to be not uncommon. 

Mucu gratification is felt in Peru at the discovery of a new coal 
deposit near Pisco, which is said to be one of the best and richest 
on the Pacific coast, and the locomotives on the Ica and Pisco 
Railway are using it with t success. The mine is situated close 
to the sea, and near a perfectly safe harbour, and the coal is said 
to be finer in quality than any in Chili, and of great extent, and 
if so must prove to be of very great eeonomical value. 

A RECENT process for the purification of iron and steel, patented 
by Mr. Thomas Shaw, a member of the Institute, consists, says the 
Journal of the Franklin Institute, in directing a jet of dry steam 
upon the molten iron as it runs from the cupola furnaces. The 
floor upon which the iron falls is divided into four compartments. 
The iron falling farthest from the nozzle will, it is declared, be 
soft wrought iron ; that in the next compartment, cast steel ; in 
the next, fine cast iron ; and in the nearest one, ordinary cast 
iron. 

Aw article on the determination of oxygen in decarbonised 
Bessemer metal, prior to the addition of spiegeleisen, by A. 
Bender, appears in a recent number of the Berg-und Huetten- 
maennische Zeitung. The oxygen is determined in a sample by 
combustion with hydrogen to water, and collecting this in a 
chloride of calcium tube. The author thinks the bubbles in 
Bessemer steel could be avoided if some substance could he found 
to unite with the oxygen to form an easily soluble slag instead of 
gas, as it is at present when united with carbon. 

Dr. E. Priwoznik, in Dingler’s Journal, says: “It appears that 
when the iron mains conveying the mineral water from a source 
near Hainburg, Austria, were taken up after having been for more 
than a dozen years underground, the iron thereof had been strongly 
acted upon, as exhibited by the difference in structure, upon the 
fracture. On being analysed, the author found the interior! layer 
to consist in 100 parts, of hydrated oxide of iron [(Fe*)*0%(OH®)], 
81°08; free sulphur, 12°29; sulphuret of iron, 4°48; water, 
0°57; nickel, cobalt, magnesia, silica, traces of carbon, and 
chlorides of ammonium and sodium, 1°58, The second layer was 
found to contain only 79°2 per cent. of iron, but no sulphuret or 
excess of carbon was discovered ; while the third outmost layer 
was almost pure cast iron.” 

THE total area of the United States, as demonstrated by the 
census of 1870, is 3,603,884 square miles, of which 1,954,467 
square miles are contained in the thirty-seven States of the Union, 
and 1,619,417 square miles in the Territories, In the States in 
1870 the density of population was 19°21 persons to the square 
mile ; in 1860 it was Is, In the Territories in 1870 the popula- 
tion averaged one person to four square miles, and in 1560 one 
person to five square miles, The census demonstrated that 
Philadelphia had about as many dwelling-houses as New York 
and Brooklyn combined, although these cities have nearly twice 
the population of Philadelphia. In New Yor« there are fifteen 
—_ to a dwelling; in Brooklyn nearly nine ; and in Phila- 

elphia six. 

MM. Hovuzeau AnD RENARD have lately been quite successful 
in applying ozone as a reagent in chemical research. In a paper 
recently made public, in which these gentlemen detail the results 
of some recent discoveries, they object to the method of oxida- 
tion generally pursued in organic chemistry (namely, the employ- 
ment of substances rich in oxygen, such as chromic or nitric acids, 
sulphuric acid, and bichromate of potassa, Xc.), inasmuch as 
the action is complicated by the constituents of the mixtures 
employed, and their employment is often positively detri- 
mental, on account of the somewhat elevated temperature 
which at times must be employed. For these and several other 
reasons, the authors in question strongly recommend the employ- 
ment of ozone, since it is an energetic oxidiser, and can be em- 
ployed at a low temperature, and introduces the least possible 
amount of complexity in the investigation. 

Pror. F, Crace CALVERT has given the following analyses of 
the rust from the Conway and Langollen bridges :— 

Conway. Langollen. 
Sesquioxide of iron .. .. «2 se oe 92000 .. «- 93°04 
Protoxide ofiron «2 .. «. oe we G77 ws oe S°sl0 


Carbonate of iron eo ce ce co co OGIT .. a 0°6U5 
Carbonate of lime eo ce ce co co OBBS oe op 0-295 
Silica we 3s 96 96 o¢\-eo eo: oh ORE we ec 0196 


Ammonia ee a) traces .. .. traces 








100 100 
The results of experiments made on pieces of iron subjected to 
different gases are :—Dry oxygen—no oxidation ; humid oxygen-— 
on some pieces, a slight oxidation ; dry carbonic acid—no oxida- 
tion ; humid carbonic acid—slight appearance of carbonate of iron ; 
dry oxygen and carbonic acid—no oxidation ; humid oxygen and 
carbevlic acid—oxidation very rapid—complete in a few hours. 

THE total estimated production of wheat in the United States in 
1872 was 249,997,000 bushels, showing an increase of ‘12,725,000 
bushels as compared with the crop of 1871. The largest of any 
single State was California, 25,000,000 bushels ; Illinois, Minnesota, 
Wisconsin, and Iowa respectively, ranked next to California, 
ranging from 22,000,000 to 24,700,000 bushels. The total produc- 
tion in the North-Western States named, in 1872, was 92,298,000 
bushels, an increase of 26,230,000 bushels over the crop of 1871 in 
the same States. Secretary Longdon, of the Milwaukee Chamber 
of Commerce, is authority for the statement that 43,355,000 
bushels of wheat, including flour, hud been received at Milwaukee 
and Chicago and other points up to May 31st last, from the crop 
of 1872. Inthe four great wheat-producing States of the north- 
west, Illinois, Wisconsin, Iowa and Minnesota, which together with 
the estimated amounts for food and seed in these States, leaves an 
available surplus still to come forward between the first of June 
and the incoming of the next harvest of 16,722,000 bushels in 
wheat and flour. 

Ir frequently happens that the iron chemically combined in blast 
furnace slags is by no means insignificant in amount, that it there- 
fore becomes interesting to know from time to time what that 
amountis. Itis however very difficult, and ti impossible, to 
decompose these slags by means of acids. This is particularly the 
case with crystalline slags, the vitreous slags being much more 
decomposable. A portion of finely-pulverised vitreous slag, treated 
with hydrochloric acid, is dissolved, leaving a silicious jelly, but 
the crystalline portion is scarcely affected. 1¢is recommended that 
ammonium fluoride be employed to decompose the slags, as it can 
be prepared and kept without difficulty. The finely pulverised 
sample is heated in a platinum crucible on the water-bath, with 
three to four times its weight of ammonium fluoride, Sulphuric 
acid is gradually added, the heat being continued until an 
appearance of ebullition ceases. The crucible is then heated on the 
sand-bath until the acid begins to volatilise. Cold water is now 
added, when every thing must dissolve but the calcium sulphate. 
The precipitate is thrown on the filter and washed till the washing 
water no longer contains iron. The filtrate is treated with zine in 
a retort to reduce the iron, which is determined in the solution in 
the usual way by potassium permanganate.—Van Nostrand’s 
Magazine, 











MISCELLANEA, 


A BILL to provide for fencing the drums of steam thrashing 
machines was represented to the House of Lords on Monday by 
the Earl of Morley. 


Tue river wall of her Majesty's Gun Wharf at Chatham was 
on Tuesday struck by lightuing, which carried away about 100ft. of 
the face of the wharf. 

Mr. Lowe reports that Mr. Stevens is convalescent and again at 
work on the sculptures of the Wellington Monument, which may 
be expected to be finished in 1874. 

Tue London and North-Western Railway Company announce 
that a new station has been opened for Kensal-green on the 
Hampstead Junction line, within a few minutes’ walk of the 
cemetery. 

A LARGE mass of meteoric iron has been discovered by Herr B. 
Schreibter at Neuntmannsdorf, in Saxony. The iron contains 5°31 

ver cent. of nickel. This interesting specimen has been acquired 
“ the Royal Mineralogical Musuem in Dresden. 

THE authorities in the gun factories at Woolwich contemplate 
the introduction into the service of a new gun for land or harbour 
defence. It will probably weigh about thirty-eight tons, and will 
be 3ft. longer than the Woolwich Infant, which weighs thirty-five 
tons. 

A GLascow corn-broker named Bald brought an action for 
damages in the Court of Session, Edinburgh, on Tuesday, against 
the Caledonian Railway ore oom for injuries sustained at the 
Kirtlebridge collision in October last year. His right leg had to 
be amputated. The jury awarded him £5500 damages. 

A NUMBER of workmen engaged in the construction of a railway 
in the neighbourhood of Lenzburg, Aargau, recently came upon 
the traces of a Roman settlement. The remnants of several walls, 


three covered wells, and a large quantity of domestic utensils, 
coins, articles of ornament, Xc., composed the treasure trove. 

A FEW days since the mou lders in the Dial Square at th 
Royal Arsenal, Woolwich, were casting one of the large 


cylinders for the extension of the new iron pier at the Royal 
Arsenal, when, owing probably tu the pressure of some moisture 
in the mould, a loud explosion occurred, smashing the windows of 
the building, but doing no personal injury. 

AN improved method of gilding on iron and similar metals has 
been introduced by Herr W. Kirchmann. The surface of the 
metal, even when oxidised, may be prepared by treatment with 
sodium-amalgam ; chloride of gold is then poured over the amal- 
gamated surface, and by application of heat the mercury may be 
expelled, leaving an uniform film of gold capable of receiving a 
polish. 

Mr. GoscHEN states that the connection of the dockyard and 
the Government establishment of Chatham with the railway 
system of the country was a matter which had been left by Act of 
Parliament to the London, Chatham, and Dover Railway Com 
pany, who were about to enter into contracts for the necessary 
works, which would probably be completed within the financial 
year. 

Tue Midland Company have commenced the construction of a 
new coal depét and goods station at Wandsworth, which, when 
completed, will be one of the largest stations of its class in the 
metropolis. The station, which altogether covers an area of ten 
acres, is between the Wandsworth-road and York-road stations. 
The new depét will be connected with the Chatham and Dover 
Railway by a junction, 

THE engineer of the Tasmanian main line reports that the works 
on the railway have steadily progressed with a continually 
increasing oe of labour, and he has every reason to be satisfied 
with the activity that prevails on all parts of the line. About 
1300 men are now employed on the line works and tunnel, and, 
notwithstanding the excessively unfavourable weather that has 
prevailed almost continuously since our arrival in the country, 
and has lately been much intensified, the course of the railway is 
now well marked out by the works, 


Two members of Parliament were the plaintiff and defendant 
respectively in an action for slander tried before Mr. Justice 
Quain at Durham. Mr. Ralph Ward Jackson, member for 
Hartlepool, sought to recover damages from Mr, Leeman, 
member for York, for slander which Mr. Jackson alleged Mr. 
Leeman uttered against him at a meeting of the proprietors 
of the North-Eastern Railway Company at York, on the 
14th of February last. The defendant pleaded justification and 
privilege, and called a large number of witnesses in support of his 
allegations. The jury returned a verdict for the plaintiff for 40s, 


On Wednesday the official inquiry into the circumstances 
attending the stranding of the iron screw steamer Clarinda on the 
Goodwin Sands, on the afternoon of the 1tth of June, while on a 
voyage from Newport, Monmouthshire, to Cronstadt, with a cargo 
of 1153 tons of railway iron, was concluded at the Greenwich 
Police Court. Mr. Hamel attended to conduct the inquiry on 
behalf of the Board of Trade, and Mr, Gibsen, barrister, for 
Captain Thorpe, the master. The Court found the master in 
default for the stranding of the Clarinda, and felt it their duty 
to adjudge that his certificate be suspended for nine calendar 
months from that date. 


Letters from Newfoundland report the arrival of the Great 
Eastern at Heart's Content after laying the new Atlantic Cable. 
So excellent were the arrangements that the work was done in 
little more than eleven days without a single pause or accident. 
The ship had nothing to stop for on her westward course until 
shé came to the spot where the shore end of the cable was to be 
spliced. Owing to the high westerly wind this operation could 
not be performed. She therefore cut the cable, and attached the 
end of it to a deep sea-buoy, where it was floating in 150 fathoms 
of water as securely as if in harbour. Captain Halpin considers 
this cable the best that has yet been laid, and is of opinion that it 
will last for twenty years. 

THE following is a statement of the quantity of coal shipped 
from the port of Grimsby by the Manchester, Sheffield, and 
Lincolnshire Railway Company during the first six months of 
1873 :—Egypt, 45,175 tons ; France, 27,665 tons ; Sweden, 15,846 
tons; Germany, 15,739 tons; Prussia, 11.645 tons; Russia, 
7194 tons ; Belgium, 3777 tons ; Spain, 3549 tons; Holland, 2816 
tons; Denmark, 2260 tons; Mecklenburg, 2273 vons ; Turkey, 
2053 tons ; Wallachia and Moldavia, 477 tons; Greenland, 19 
tons ; Canada, 825 tons ; America, 27 tons—total to foreign ports, 
136,409 tons, against 151,955 tons for the corresponding six months 
of 1872; and coastwise, 13,800 tons, against 17,796 tons for the 
corresponding period of 1872. Total, foreign and coastwise, for 
1873, 150,209 tons, against 169,751 tons in the same period of 1872, 
showing a decrease in 1875 of 19,442 tons. 

At the Durham assizes it has been a general subject 
of observation among the Bar, and a great sou:ce of comfort 
to them and all others who have been compelled by busi- 
ness to give a close attendance in court during the hot 
weather which has prevailed during the assizes, that the courts 
here have been almost pe:fectly ventilated. During the long 
trial for murder, when the Criminal Court was densely crowded 
throughout two long days, the temperature inside the court never 
rose more than two degrees higher than that outside, and the 
court was always, therefore, cool and pleasant. The system of 
ventilation adopted here when the courts were reconstructed and 
remodelled about four years ago is a system of fans, by which it 
appears that the temperature can be regulated with the greatest 
nicety, and it has worked so admirably since its introduction 
there, and has rendered these courts so different in point of 
comfort from most others, that it seems a pity it should not be 
appreciated elsewhere, and worked with similar results in other 
courts =) 
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THE VIENNA EXHIBITION—PASSENGER ENGINE FOR THE ANTWERP AND ROTTERDAM RAILWAY. 


SOCIETE GENERALE D’EXPLOITATION DE CHEMINS DE FER, TUBIZE, BELGIUM, ENGINEERS. 
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PUBLISHER'S NOTICE. 


*,* We this week _— a double number of THE ENGINEER 
containing, as Supplements, the Index to the Thirty-fifth 
Volume, including a complete classified list Chak 4 

* dssued during the past six months; also a li 
Second-Class Carriage from the designs of Mr. udley 
for the London, Brighton, and South Each 
number, as issued by the publisher, should contain these - 
ments,and subscribers are requested to notify the fact to him 
should they not receive them. 


TO OORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 


must fore request our corres; to keep copies. 

D. (Aldburgh.)—You will find the information concerning grain elevators 
at Liverpool in Tue ENGINEER for 26th February, 1869. 

C. anv L. (West George-street.)—A letter addressed to the care of Mr. Quick, 
C.B., 29, Great George-street, Westminster, will find Mr. Ruck. 

J. R.—There is considerable difference of opinion on the subject, but we believe 
the ordinary practice is to regard the engine as though it consisted of the 
low-pressure cylinder only, and calculate from that. 

R. anp W.—We regret that we are unable to furnish you with the address of 
the makers of the oil-well tools to which you refer. Perhaps some of our 
American readers will tell you who are the best makers, 

8S. R. — There would be no appreciable difference in practice. In theory there 
would be a small difference, and less water would be evaporated at the 
higher pressure, because the heated products of combustion would pass off 
at a higher temperature. 

ARTIzAN.— You may calculate as follows :—Let W = safe load in tons, A = 
net area of top flange in square inches, D = depth of girder in feet, and L 
= span im feet, C= a constant, and 8 = safe strain per square inch of 


AXxXDXC | In the question A= 11°75, D = 2, 


LxXs 
L = 40, Cand 8 may be taken at 75 x 5 respectively, so that 


w= 175 x 2x 75 — 8-8 tons. 
40 x 5 
The design of your girder is in deflance of all principles of iron construc- 
tion. Your bottom flange is absurdly heavy, i ut of the fact that 
any excess of metal in one flange should be at the top. The net is much too 
thick, and the depth far too small. You may read our papers on elemen- 
tary construction, or Stoney “‘ On Theory of Strains,” with great profit to 


yourself, 








sectionalarea. W = 








DIAMOND DRILLS. 
(To the Editor of the Engineer.) 

Sir,—Can any correspondent give us the address of any 
make diamond drills for rock, ? 

July 10th, 1873. 

LIGHTING COTTON MILLS. 
{(To the Editor of the Engineer.) 

Sir,—Can any correspondent assist nie with advice and information 
based on facts, as to the best and cheapest way of lighting a cotton mill 
in a country district far away from any public gasworks ? E. G, 

London, July 14th, 1873. 
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SULPHUR IN GAS. 

THE presence of sulphur impurity in the London gas has 
been the subject of a pooch acy pean of official con- 
troversy. Under the system which now applies to a —_ 
portion of the London gas supply, the power of fixing the 
standard of purity is vested ot tw tlemen appointed 
by the Board Trade, and styled the “gas referees,” 
About four years ago the individuals filling this office were 








Mr. F. J. Evans, Mr. J. 8. Peirce, and Mr. R. H. Patter- | directly by 


son. In course of time Mr. Evans resigned his and 
Dr. Pole became his successor. More recently there has 
been a further in the personnel. The Board of 
Trade allowed the old appointments to lapse, and after- 
wards engaged Dr. Tyndall a and Mr. Vernon Harcourt to 
act as referees, together with Dr. Pole, who was 
The new set of referees were placed on a less permanent 
footing than oe yen and a ary | of costly 
apparatus which been purchased by the former was 
ked up and put away, and so it continues to this day. 
The ori board of referees were a long time in office 
before they ventured to prescribe a limit for the sulphur 
impurity. At last, under considerable pressure, they ven- 
tured to do so, and fixed it at 30 grains per 100ft. But 
before the time arrived for this rule to operate, the Board 
of Trade had put the extinguisher on the referees, and 
these gentlemen went out of office leaving no operative 
standard whatever with regard to sulphur. In thus speak- 
ing of “sulphur,” it will be understood that we are making 
no allusion to sulphuretted hydrogen, which as a matter 
of fact is never present in the London gas, unless by some 
extraordinary accident. 

When the former referees announced their decision that 
the quantity of sulphur impurity in gas should not exceed 
30 grains per 100ft., some amount of dissatisfaction was 
felt in certain quarters, seeing that the Metropolis Gas 
Act of 1860 had prescribed 20 grains, The decision of the 
referees was promulgated in April last year, and the 
merits of the 30 grain standard were at once reported upon 
by Mr. Keates, the consulting chemist and superintend- 
ing gas examiner to the Metropolitan Board. Mr. 
Keates in the first place complained that the referees 
were then doing what they might have done with 
equal certainty at the time they took office three 
years before. But in the next place he explained that 
although 30 grains seemed a retrograde standard, it was 
nevertheless a fact that the standard of 20 grains had been 
found so unreasonable that the law was allowed to remain 
a dead letter. It was quite possible to bring the sulphur 
impurity within the standard of 1860, but not without 
creating a nuisance by the process. Mr, Keates further 
explained that the new apparatus employed in detecting 
the sulphur impurity was more effective than the old by 
as much as 20 per cent., so that 30 grains by the new appa- 
ratus corresponded to rather more than 24 grains of the 
old ; and as the old standard of 20 grains was confessedly 
fixed too low, it did not appear that the standard of 30 
grains was otherwise than a proper one. The end of the 
story, however, was this—that the referees either revoked 
their decision, or it was allowed to lapse when they 
went out of office last September. 

When the Board of Trade proceeded to exercise their 
power for the second time in the appointment of 
referees, special mention was made of the ineenedadiie 
“ sulphur question” which was to be “thoroughly investi- 

ted, with the means which science can command,” the 
Board of Trade at the same time declaring that “the pro- 
blem of fixing the sulphur impurity is obviously one of 
very great difficulty, and can only be settled satisfactorily 
by persons ing the highest chemical knowledge and 
experience.” The new referees entered on their duties 
last autumn, and in March last they issued instructions 
that from June 30th of this year the standard of sulphur 
impurity should be 20 grains per 100 cubic feet. This was 
nominally the same standard as that of 1860, but in reality 
it was lower, as explained by Mr. Keates, and the chance 
of carrying it out, except at Beckton and Bow, was hope- 
less, The gas companies appealed against the order, and 
the result was that just as the time arrived for it to operate 
the order was rescinded and another one issued, making 
the standard 25 grains until September 30th, and 30 grains 


ing the conditions under which jackets 
are practically valueless. The steam jacket is useless if the 

of the cylinder are so thick that heat cannot be freely 
transmitted from the steam outside to the steam inside, 
It is useless when the steam ing into the cylinder is so 
far superheated that no condensation takes place in the 
cylinder. It is, lastly, useless if the grade of expansion is 
very small, and the engine is using a large quantity, rela- 
tively, of steam to uce a given power. Again, the 
value of a jacket will depend on the area of the surface 
which it encloses. Thus, a cylinder with a very short 
stroke will derive but little efit from a jacket sur- 
rounding its sides only, and leaving the ends ex to 
the atmosphere ; but even under these conditions the enve- 
lope of steam will not be wholly useless, 

The steam jacket has but one function to fulfil. Steam 
as it expands in a cylinder loses heat. Not only does its 
sensible temperature fall—which fall does not, however, in- 
volve condensation or loss of useful effect—but it loses the 
heat equivalent to the amount of work which it does under 
very well understood laws which we need not recapitulate 
here. The loss of heat is accompanied by condensation ; 
moisture is deposited on the sides of the cylinder, which 
moisture is re-evaporated the moment the exhaust port 
opens, by the heat of the metal, the metal is thereby cooled 
down, and the fresh steam entering for a new stroke has to 
warm it up again with a direct waste of fuel. Thus, let us 
suppose that an engine uses 30 lb. of steam per indicated 
horse power per hour, and that 5 lb. of this steam is con- 
densed and re-evaporated, then the fuel burned in the grate 
really has to evaporate that 5 lb. twice over—once in the 
boiler and once in the cylinder. With a very good boiler 
the loss represents half a pound of coal per horse per hour ; 
with a bad boiler it may represent a pound of coal per 
horse per hour. If the cylinder be properly jacketed the 
sides will always be hotter than the steam, and in obedience 
toa well known law no condensation will take place on 
the metal, no water will have to be re-evaporated, and so 
the loss due to re-evaporation will be avoided. But the 
steam within the cylinder always being at a lower average 
pressure than that in the jacket, a transference of heat from 
the jacket to the cylinder will proceed continuously while 
the engine is at work, and steam will be condensed in 
the jacket. In a theoretical engine with a cylinder 
having perfectly conducting walls, and using a ey 
conducting fluid—which steam is not—the condensation 
which would take place in the jacket would be the precise 
equivalent of the heat transformed into work done by the 
engine. In practice, as the sides of the cylinder are not 
perfect conductors, and the steam is not so perfect a con- 
ductor but that condensation may take place near the centre 
of the volume within the cylinder, while none takes place 
near the sides, because of the heat of the metal with which 
the sides of the volume are in contact or in proximity, 
the jacket cannot act to perfection, and somewhat less 
steam than is theoretically right will be condensed in 
it, and a certain amount of condensation will take 
place within the cylinder, but this does not much modify 
the effect of the jacket so long as it is sufficiently efficient 
to prevent water being deposited on the walls of the 
cylinder. It is obvious from this, that when a jacket is 
employed at all, the walls of the cylinder should be made 
as thin as possible, and of the best conducting material avail- 
able. In practice this end is very completely carried out 
by the system first adopted by the Reading Ironworks 
Company, and since copied by many other makers. Under 
this system of construction the cylinder is first cast and then 
fitted with a thin steel bush forced in by hydraulic pressure, 
and made a good fit in a ring inside the qlieier at each end 
while a space of about fin. exists between the steel and the 
metal everywhere else—the ports being made in the tight 
rings at each end. This constitutes an excellent job when 





from that date until March. 


Vacillation such as this is enough to take all virtue out | 
of the Act of Parliament. If the official referees can issue | 
orders, rescind them, and vary them in this extraordinary | 
fashion, can it be said that there is any clear light on the | 
subject? The highly scientific board appointed last | 
autumn is not one whit more fortunate than its prede- 
cessor, except in retaining office. The name of Dr. 
Tyndall may carry weight, but it is generally understood 
that this eminent oa professes no special acquaint- 
ance with the sulphur question. Mr. Vernon Harcourt is 
the authority on this point, and is able to say that he has 
at least seen the inside of sundry gasworks, and performed 
certain experiments relating to sulphur in gas. Dr. Pole, 
so far as we know, is no special authority on this subject, 
however deeply read he may be in other matters of scien- 
tific interest. After all, the sulphur question is pretty 
much where it was, and a good deal of time and money 
seems to have been little better than thrown away. It is 
right we should explain that the gas manufactured at 
Beckton and Bow has been continuously subject to order 
on the sulphur question during the existence of the new 
referees, though there have been some curious fluctuations 


even on that point. It being practicable to use lime freely | P® 


at those _— it has been found an easy matter to keep 
the sulphur down below 20 grains, so far illustratin 
the advantage of carrying the gas manufacture out o 
London. 

JACKETED CYLINDERS. 


THERE are in existence engineers who dispute the benefit 
of jacketing steam engine cylinders ; and they base their 
arguments against jackets on the results of their own ex- 
periments. Now it has been proved to demonstration 
that steam jackets promote economy of fuel, nay, that 
without them —— > the true sense of the word is 
an impossible thing. Yet it is by no means to be sup 
that the opponents of jacketing are either deceivin 
selves or trying to mislead others. It is, ina 
possible to reconcile the results of the experience 
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parties. Jackets may be used under such conditions that 
they are of no use w: ver; and as a good deal of mis- 
the conditions under which 


—— exists concerni 
e jacket can alone prove effective, it is worth while to 





define clearly what these are, and this can best be done in- 





properly carried out, and is now being adopted for Corliss 
engines of very large dimensions in the United States. 
Unfortunately no exhaustive experiments have ever 
been made to determine the influence of thickness of 
cylinder wall on the efficieney of a steam jacket. It is at 
least obvious, however, that the thinner the wall the better. 


| But some makers, especially of portable engines, use a cast 


iron wall quite an inch thick, and then they are dis- 
appointed in the value of the jacket, and assert that they 
have tried it and found it of no use. The fault lies not in 
the thing but in the manner of making it; but to make a 
really good casting of a jacketed cylinder is really beyond 
the power of many engineers. We must not Sontean 
jackets, however, because of incompetent moulders. Again, 
as regards the grade of expansion at which the jacket becomes 
useless, there are no experiments available from which to 
prepare any definite rules. There is reason to believe 
that no engine cutting off steam at half stroke can 
develope an indicated horse-power with a less consump- 
tion of steam than 40lb. per horse per hour. 4 
a few cases, rather exceptional in character, better results 
may have been realised; but, speaking broadly, all steam 
engines cutting off at half-stroke use 401b. of steam per horse 
r hour or more. Now it would appear that the benefit 
to be derived from the jacket is, under any given condition 
of cylinder thickness and steam temperature, a constant 
quantity. The amount of heat which the steam in a jacket 
can transmit to the inside of a cylinder depends on the dif- 
ference between the temperatures inside the cylinder and 
inside the jacket, on the conducting power of the walls, 
and on the area of metal. Under ordinary conditions, 
however, the variations in difference in temperatures will 
be moderate; that is to say, it will not be much more 
when the expansion is threefold than when it is twofold. 
There will be a difference, of course, but it will not greatly 
affect the result in practice, unless, indeed, the walls of 
the cylinder are very thin. [t may be assumed, there- 
fore, that for any given cylinder and pressure the amount 
of heat tet A y measured in units, will be nearly the 
same whether either of two grades of expansion, say two- 
fold or sixfold, are used. There will be a difference, small 
in practice, although considerable in theory. Now the 
value of the jacket in any given case will depend abso- 
lutely on the amount of heat which it can transmit to the 
steam within the cylinder, or, more strictly i 
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the temperature which it can maintain on the inner sur- 
face of the'cylinder. For a given engine the efficiency of 
the jacket will be nearly the same aie all conditions of 
variation in the —- of expansion likely to occur. One 
experiment carefully carried out showed that an engine 
using 351b. of steam per horse-power with steam in the 
jacket, used 39 lb. with steam shut off from the jacket, the 
pressure being about 70 Ib., the grade of expansion one- 
fifth ; the engine was non-condensing. Let us for lack of 
better, take this case as illustrating the relative value of the 
jacket with different grades of expansion. Cutting off at 
half-stroke, the engine in question would without the jacket 
have probably used about 45 lb of steam per horse per hour. 
The jacket saved 41b. Therefore it would effect an economy 
with twofold expansion, of about one-eleventh. But with 
a fivefold expansion the jacket still saved 41b. of steam, and 
as the engine without it used 39 1b. of steam, and with it 
35 Ib., we have an economy due to its use of rather more than 
one-tenth, If the engine had a condenser on, the consump- 
tion of steam would probably have fallen to about 28 Ib., and 
the saving due to the use of the jacket would have been 
about one-seventh. In the latter case, however, the saving 
would probably have been a great deal more, because a 
new element was introduced, namely, the condenser, the 
evil influence of which on unjacketed cylinders is a matter 
of notoriety. ; 

It appears, therefore, that under certain conditions a 
jacket may be used with small benefit, while under others 
it may be used with the greatest advantage. The intelli- 
gent engineer who thoroughly understands his profession 
will never confound the two, and assert on the one hand 
that the jacket must always prove of infinitesmal advan- 
tage, or on the other that it is always productive of super- 
lative good, There is a time to use a jacket and there isa 
time not to use it. In engines of the best type using dry 
saturated steam it is essential. If the steam is moderately 
superheated it is productive rather of harm than good, as 
it totally prevents that moderate amount of dampness in 
the ‘olnker which is apparently necessary to the life of the 
cylinder and piston. For that unfortunately large class of 
engines in which steam of low pressure is used almost 
throughout the stroke, it can be productive of little or 
no good ; such engines are so wasteful of steam in any 
case, that saving of a pound or two per horse per hour can 
scarcely be detected by the most careful experiments, They 
represent one drop in a bucketful of water. 


LEVELS, 


Somewnart as the coral insect is said to raise the rocky 
reefs of the Pacific, so there isan agency at work which 
raises the levels of our great cities. London of the Vic- 
torian era stands at a higher level than Roman London. 
The tesselated pavements of the world’s conquerors lie from 
seven to thirteen feet beneath the surface of existing 
thoroughfares. If we would learn the nature of the process 
by which the levels of great cities are thus altered in the 
course of ages, we have only to study what is perpetually 
going on around us in the present day. Asa general rule, 
if a road or a footway has to be made or reconstructed, 
the surface of the ground is raised in the course of the 
operation. There may be some exceptions—here and there 
a bank may be cut down, or the crest of a hill lowered, 
but more commonly the ground is raised, and this is par- 
ticularly the case if the gradients are easy. The work of 
the paviour and the roadmaker in and about our towns and 
cities is a general process of levelling upwards, It is thus 
that the new work is made to look well to the eye. The 
raised ground throws off the water and appears cleaner and 
neater than the adjacent parts, which are thrown down b 
comparison, and are made to retain the water and slus 
descending from the newly elevated portion. When these 
older parts have to be dealt with at some future time they 
are raised in their turn, in order to deliver them from their 
degradation, and the level is again turned to the disad- 
vantage of some other places. So we goon, each line of 
pavement or roadway trying to stand on tiptoe above its 
neighbour, until all get on tiptoe, and the old level is 
nowhere. But there is nothing fixed. The new level 
atfords a fresh start, and by a series of gradations, as well 
marked as so many geological epochs, the ground rises, and 
also the newer structures connected with it. From an 
inch to a foot, and from one foot to many, the level 
creeps up from age to age, until one generation goes down 
steps where a former one went up, and ground floors de- 
generate into basements, or disappear altogether below the 
foundations. Seeing what happens in this manner in the 
course of a few years, we have only to multiply the period 
by centuries in order to estimate how this bit-by-bit 
operation may at last culminate in a very marked result. 

But as paving stones and buildings cannot stand upon 
nothing, whence cometh the substratum? As a rule our 
building materials come from the country. Every year 
immense weights of brick, stone, and timber, together with 
mortar, cement, and metal, are brought into London. Such 
has been the case from a remote era. During all that time 
buildings have been decaying, and there has been a pro- 

vortionate amount of pulling down. But of all the build- 
ing materials that go into a city, a very small portion ever 
return again to the open country. The broken bricks are 
not restored to the fields whence the clay was dug. 
The shivered and mouldered stones are not taken back in 
heaps of fragments to the quarry whence the blocks were 
hewn. Just as the farmer puts his manure on to the land, 
so the people of the city put the building rubbish on to the 
roads, and into the hollows, and under the pavements, and 
wherever they find it convenient to raise the level. Where 
the roads are not paved there is the perpetual process of 
road-mending, which generally means filling up holes. Let 
the concavities always be filled up to a level with the con- 
vexities, and the convexities never brought down to the 
level of the concavities, and the road must rise. Every 
child knows the trick of gathering the barley-grass and 

utting the stem just up the sleeve, It will not be long 
er the bearded head will have travelled up to the arm- 
pit, simply because all its movements were upward. It 
could not move downward at all, being arrested by the 
spears, So in like manner roads, footways, and buildings 





have one general tendency. With few exceptions their 
movements are all one way. Trees may be cut down, 
quarries emptied, brick-fields denuded, and mines exca- 
vated, but in the midst of a flourishing nation the towns 
will ever grow, vertically as well as laterally. They are 
huge absorbents, and rise even upon their own ruins. The 
human tide flows on, wave upon wave, the flood mounting 
perpetually higher. As one generation falls, the next 
stands upon its wreck ; and the very graveyards rise, in 
virtue of the dead that are buried there. 

For the comfort and profit of a good many people it 
were well if this upheaving of the towns could be duly 
regulated. A man’s premises are never safe ; he builds at 
the existing level, and the future level leaves him or his 
successors in a hole. Great care is taken to secure the 
integrity of the area, but little thought is given to the 
relation of levels. Sometimes the change is very rapid. A 
terrace may be built in the suburbs, and for a time all 
seems well, But before very long the local authorities re- 
solve ona great improvement. The road makers set to 
work and proceed to run a very pretty line along the 
thoroughfare, by importing sundry cart-loads of rubbish 
and “making up the road” to a fancy level. The gardens 
and forecourts are accordingly plunged below the level 
of the footway, the water lodges between the outer 
gate and the front door, and the house begins to 
look damp. If the gardens are raised, the house is 
made to appear stumpy, and let what will be done, the 
structure is never again in harmony with the level of the 
roadway. In the heart of the city the process may be 
slower, but it is very commonly to be observed. Panyer- 
alley, leading from Paternoster row to Newgate-street, is 
famous for its old distich as to the highest ground in the 
City. But its pre-eminence seems scarcely safe now that 
the new Post-office has been erected. The pavement in 
front of this imperial structure has been raised in such an 
unconscionable manner, that the pedestrian feels as if he 
were walking on a whale’s back. From the kerbstone to 
the roadway is an ugly descent, and it is clear that the 
level of the whole street will be ultimately made to con- 
form to this new datum line. It is tolerably certain that 
in this instance the pavement is not reared on rubbish, 
but has been raised in order to give more space for the 
subterranean chambers which have been constructed 
beneath it. The result of this will be that in years to 
come the occupiers of the adjacent property will find them- 
selves inconvenienced and damaged by the elevation of 
the footways. Not unfrequently mutations of this kind 
involve the owner or occupier in some expense, and one 
cannot fail to notice that paviours and masons thus 
multiply the occasions for their services. Upsetting the 
levels is “good for trade.” Probably the Roman road- 
makers found it so in their day, and certainly the Victorian 
roadmakers have inherited the lesson from somebody. 


GUNNERY TRIAL OF THE DEVASTATION, 


On Wednesday last the gunnery trial of the Devasta- 
tion took place; that is to say, her turret guns were 
fired in what were the most trying positions to the vessel, 
for it must be understood that the object was not to try 
the fighting power of the ship, but rather her power to 
fight without injuring herself However absurd it may 
at first appear, the liability of a modern ship to injure her- 
self has greatly increased with her power to destroy an ad- 
versary. To explode 110 1b. of powder so as to discharge 
a 700 lb. projectile close over the deck of a ship in a more 
or less longitudinal direction, is obviously a serious opera- 
tion, and this process is necessarily implied by the fact of 
a turret being constructed and designed to fire nearly fore 
and aft. Further, the recoil of a gun throws a strain upon 
the carriage that may be called without exaggeration tre- 
mendous. It is therefore essential that the powers of the 
carriage to perform all that may be demanded of it with- 
out injury to itself and with the desired speed, should be 
tested. ‘These two considerations furnished the key to the 
whole of the operations that were carried out on Wednes- 
day, with, we are glad to be able to say, great success. 

The actual programme and the particulars of the trials 
are given very fully in the Standard of yesterday. It will 
be necessary, however, to detail briefly what took place, in 
order to justify the opinions we express to our professional 
readers. The trial of the after turret guns first took place, 
the guns being fired directly astern in the positions of 
greatest elevation and greatest depression, these positions 
clearly being necessary to show that nothing overhead and 
nothing on deck was liable to injury. They were also 
necessary to prove the power of the carriage to bear 
the peculiar strain falling on it from the recoil in the 
downward and upward directions, due to the gun being 
fired in these respective positions, viz., 14deg. 10 min. 
elevation from the lowest step, and 3 deg. 10 min. depres- 
sion from the highest step. 

In order to enientene exactly what is meant by firing 
from the lowest and highest step, we must refer to our 
description of turret carriages and to the engraving of 
that for the 18-ton gun, given in Tue EncineEr of May 
30th last, in which will be found a full description of the 
steps used in compound pivoting carriages, and their use 
in diminishing the size of the port-hole. To give the full 
depression that is possible the gun is lifted by means of a 
hydraulic lift on to the highest block or step. To give 
the maximum elevation it is allowed to descend to the 
lowest, that is, to the bearing furnished by the carriage 
— when no block is used beneath the trunnion on each 
side. 

The rounds themselves were fired successfully, the only 
drawback being the inconvenience caused by the action of 
fragments of pellet powder escaping unburnt from the 
muzzle of the gun and scoring the wooden portions of the 
vessel in the vicinity, On this a few words hereafter. 
The time occupied in actually raising the gun from the 
lowest to the highest position was 7{ minutes. It was 13 
minutes, however, before a round could be fired from the 
latter. The cause of this delay requires explanation. In 
the article we have referred to we pointed out that in the 
18-ton gun carriage the hydraulic lift is fixed to the 
carriage itself, moving with it on the slide, We then 


pointed out that this was not the case with the lift for the 
35-ton gun, which was fixed in the slide, observing that 
the arrangement was in this case a less complete one. 
Wednesday’s trial illustrates this. The gun was elevated 
by means of the lift in seven minutes, but it was 
necessary for the ram to descend and get clear of the 
carriage before the latter could move; in fact, before 
the gun could be fired. This apparently insignificant 
operation occupied six minutes, because the ram descends 
but slowly when the weight of the gun is not on it. But in 
justice to Colonel Field and the Royal Carriage Depart- 
ment we ought to admit that the time occupied alto- 
gether is by no means long. We may well doubt whether 
any foreign power is likely for a considerable time to come 
to have a 35-ton gun capable of firing at a depression of 
3deg. in a time of 13 min., after discharging a shell at 
14 deg. elevation, to say nothing of the small size of our 
ports and the special arrangements entailed by it. 
Before leaving the subject, however, we may remark that 
it appears that Colonel Field was not fully satisfied with 
the performance, that is to say, an improvement appears 
to have nt itself, which Mr. Butters, the con- 
structor of the department, has remained on board to carry 
out. 

A third and a fourth round were then fired with a 
depression of 1} deg. over the starboard and port quarter 
respectively, everything being cleared by the actual dis- 
charge, but the pellet powder was still troublesome, 

After dinner the two guns of the fore turret were dis- 
charged simultaneously right ahead, at 13 deg. 45 min. 
elevation from the lower step. The firing in the same 
direction was then taken up by the after turret, the 
right gun being fired past the starboard side of the 
fore turret, the unburned pellets again making their 
mark on the paint and surrounding woodwork. The 
left guns of both fore and after turret were then 
fired, the former at 13 deg. 10 min. elevation, the 
latter at 4 deg., in a direction nearly ahead, that is, at 
about 13 deg. with the keel. The effect produced by this 
last on the loose fittings about the fore turret, on hammock 
cloths, on footboards, gratings, and the like, was rather 
startling; but no serious results were produced, except, 
indeed, that the pellets again made themselves felt by all 
that fell in their path. Two more rounds were fired from 
the fore turret, one to starboard at a depression of one 
degree, the gun being on the middle step, and one just to 
clear the after turret at one de elevation. Rounds 
were then fired at a barrel in the sea at 1200 and 1800 
yards range, the vessel being in motion. The projectiles 
used during the trial were the Palliser shell of 700 Ib. 
weight, the charge of 110 1b. of pebble powder being em- 
ployed. 

Clearly, the matter of most importance to notice is the 
escape of the unburnt pellets. This, indeed, touches the 
sorest point connected with the 35-ton gun. So long as 
the length of a gun is limited, so long will the question 
how to get the maximum velocity from the projectiles of a 
piece of really superabundant strength, tax all the powers 
of Waltham Abbey. In our article of Sept. 6th, 1870, we 
fully discussed the reasons for adopting pellet—or, to use 
the strictly correct phrase, pebble powder. We there 
explained how the greatest amount of work possible was 
obtained with the least maximum pressure, by using a slow- 
burning powder keeping up its pressure to the muzzle. The 
difficulty is, however, how to attain this to such perfection 
as to have much powder burning up to the very muzzle with- 
out leaving some of it unburnt. Any that is unburnt flies 
out in a condition seen on the occasion of Wednesday’s 
trial, viz., a condition we may describe as that of a pellet con- 
sumed to a skeleton of its original form, but hard enough 
and heavy enough to inflict a violent blow. It is a curious 
fact that the burning pellets should be so suddenly extin- 
guished on leaving the muzzle; but so it is. We believe 
Mr. Abel accounts for it by the sudden expansion of the 
surrounding gas on its escape from the confinement of the 
bore; a similar action, in fact, to that which so suddenly 
cools high-pressure steam on its escape as to enable the 
finger to be put into it without injury at a few inches dis- 
tance from the point at which the steam escaped. At all 
events, this is the matter which the experience of Wednes- 
day clearly points out as the one imperatively demanding 
attention. 1e carriage, the dimensions of the port and 
turret, the lifts, and every other matter, appeared in all 
respects most satisfactory. 





GERMAN STEEL IN CHINA.—It is a fact worth noting that, 
during the past two or three years, German steel has been 
gradually gaining ground in the estimation of the native manufac- 
turers of Shanghai, to the very great detriment of the importations 
of steel from England. While fully recognising the superiority of 
the English wile, the natives, with their indifferent art, find the 
quality of the German product more suitable for their inartistic 
workmanship than that imported from this country, the high 
temper of which renders it difficult of manipulation by them. 
The Germans are importing at a profit of about eight per cent. an 
article called by the native ‘bamboo steel,” which is simply an 
ordinary bar dented at intervals of about 2in., and is therefore 
easily convertible into appropriate lengths.—American Coal and 
Iron Record. 


Coa. —Mr. J. R. Scott, the registrar of the London coal market’ 
has published the following statistics of imports and exports of 
coal into and from the port and district of London, by railway 
and canal, during June, 1873:—London and North-Western, 
90,092 tons ; Great Northern, 85,958 tons ; Great Western, 43,422 
tons ; Midland, 121,371 tons ; Great Eastern, 44,198 tons ; South- 
Western, 386 tons ; London, Chatham, and Dover, 8 tons ; South- 
Eastern, 1133 tons; Grand Junction Canal, 863 tons; total, 
387,433 tons. Imports during June, 1872, 368,965 tons ; showing 
an increase on the month of 18,468 tons. The imports similarly 
conveyed have been, during the past six months, 2,445,765 tons ; 
as compared with 2453, 761 tons during the first half of 1872, 
being an increase of 7996 tons. The exports for the month are :— 
Railway borne coal ing ‘‘in transitu ” through district, 61,553 
tons. Exported to British possessions, or to foreign parts, or the 
coast, 26,819 tons; ditto, by canal and inland navigation, 24 tons ; 
total, 28,843 tons. The A home and canals also carried out of the 
m tan districts 9432 tons of coal brought into the port on 
shipboard. If we add to this 40,922 tons of seaborne coal exported, 
it will make the total quantity of coal conveyed beyond limits of 





coal-duty district during June, 1873, 138,741 tons; ditto, durin 
Fane, 1872, 114,666 tons, ; ; ° 
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ON COMPOUND ENGINES. 


We do not propose in this paper to discuss the question of the 
relative merits of compound and simple expansion engines, our 
principal object is to trace the action of the steam in the cylinders 
of compound engines, and to draw a few deductions that seem to 
be. warranted by the diagrams. The fixed quantities that the 
designer of compound engines has given him are :—the total pons 
to be develo: and the total rate of expansion, and he has to 
determine the sizes of the cylinders, and the points at which the 
steam should be cut off in each cylinder, in order that the work 
due to the expansion of the steam shall be most fully realised, and 
that the strains on the shaft shall be most uniform. These 
questions can only be settled beforehand by drawing the ms 
representing the action of the steam in the cylinders and the 
corresponding strains on the crank-shaft. In order to simplify 
this operation, we will neglect the effects of the release before the 
end of the stroke, the clearance, and the resistance of the p: 
between the cylinders. These quantities, however, would not 
materially affect the results deduced from the diagrams, which 
may, we think, be taken as a fair approximation to the actual state 
of the case. If these quantities were included in the investiga- 
tions the expr would b cumbrous and would lead to 
no practical result, and in this question simplicity is of more 
importance than extreme accuracy, especially as allowance can 
easily be made for these quantities after the diagrams have been 
drawn. In the following investigations, 

V has been taken to represent the volume of the large cylinder ; 

v the volume of the small cylinder ; 

U the volume of the intermediate reservoir ; 

D = diameter of large cylinder ; 

d = diameter of small cylinder ; 

t = total rate of expansion ; 

v = rate of expansion in high-pressure cylinder ; 

p = rate of expansion in low-pressure cylinder ; 

a = ratio of iieien ;sothatR=ra; 

pi = initial absolute presure of the steam in the high-pressure 
cylinder. 


Then, since a volume 





— of steam entering the high-pressure 
Ps 


cylinder at pressure p; occupies finally a volume V at pressure 


= * we shall have < = p° We shall, in the first instance, 
briefly consider the cases of compound engines with cranks at 0 deg. 
or 180 deg. apart, and then pass on to consider the case when the 
cylinders are side by side and act on cranks at right angles to each 
other. We propose to consider this case more fully, because it is 
the = form, and the one that is at present most generally 
adopted. 


Case 1.—Engines with Cranks at 0 deg. or 180 dey. apart, without 
an Intermediate Reservoir. 

This case is discussed in Rankine’s “Treatise on the Steam 
Engine,” but perhaps it will not be amiss to repeat it here. In 
Fig. 1, OB represents the initial absolute pressure of the steam on 
its admission to the high-pressure cylinder, and B C is the line of 
pressures during admission. At C the steam is cut off and ex- 
pands in the small cylinder to D, the end of the stroke, when the 
communication is opened to the large cylinder, and the steam 
exerts a positive pressure on the large piston, and a negative 
pressure on the small piston. The balance of energy is positive 
on account of the difference in the volumes swept out by the two 
pistons. This part of the action of the steam is represented by 


the two curves, D A and EF, the ordinates of DA representing 
the back pressure on the small piston and the corresponding ordi- 
nates of EF the forward pressures on the large piston. OPis=V 
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the volume of the large cylinder, and 0 N=, the volume of the 
small cylinder. At the end of the stroke of the large piston the 
communication is opened to the condenser, and the pressure falls 
to P G, the constant condenser pressure. These diagrams may be 
combined as follows :—Draw any straight line, abcd, parallel to 
P OQ, and intersecting the two diagrams, and lay off on it 
ab=cd, then bd=bce+cd represents the total volume occupied 
by the steam when its absolute pressure is Ob, and “d” is a 

oint on the indicator diagram which would be formed if the steam 
had been expanded in the large cylinder only. By drawing a 
sufficient number of horizontal lines and laying off the proper 
distances on them, any number of points ‘‘d” can be found and 
the diagram can be reasoned about as if the whole of the action 
had taken place in one cylinder only—the pressure at any point in 
the forward stroke of the large piston, and back stroke of the 
small piston is easily obtained. At any point M in the return 
stroke of the small piston the total volume occupied by the steam 


is(v—a2) +2 where « = NM. 


v 
Therefore the pressure} MR 


=p + { v—2+ av } 

r é 
=n + {r+2(2-1)} 
ee 

vr+a(KR—r) 


Fig. 1 has been drawn for cylinders with a ratio of 4 to 1, the steam 
being cut off in the small cylinderat half stroke. Thisdiagram shows 
very clearly that the low-pressure cylinder of the compound engine 
requires to be of the same size as the cylinder of a simple single 
engine, developing the same power with the same total rate of 
expansion. This may also be seen from the fact that in beth cases 
the same quantity of steam is used, and the final pressures are the 
same ; consequently the volumes must be equal. From this we 
can readily obtain the diameters of the large cylinders of compound 
engines. Of course these values will be the sume, whatever be the 


type of ee 

i e load on the safety-valve 601b, per square inch, we 
have, after allowing for the loss in the 70lb, as the 
initial absolute pressure in the cylinder. Take also back ——_ 
in the low-pressure cylinder = 3 lb., and the speed of piston 520ft. 
per minute, then we get the following table :— 











Indicated horse- D in inches for 
power R= 6}. | R=8 | R=10. | R=12 | R=16. 

500 39°3 42°0 46°1 49°9 54°8 
1000 55°5 59°4 65°2 Jud 75°5 
1500 68°0 72°8 79°9 86°4 94°9 
2000 78°6 84-0 92°3 99°7 109°6 
2500 87°8 93-9 1032 | 111°5 122°5 
3000 96°2 | 102 113°0 | 12271 134°2 














Case 2.— Engines with Oranks at Ode. it 
‘ase 2,— Engines -S or 140 dy. apart, but with 
This is a case that seldom occurs in practice unless the reservoir 





be used for the purpose of reheating the steam on its passage from 
the high to the low pressure cylinders. It is, however, interesting 
to examine the effect of the reservoir on the diagram, use in 
any case the passages between the cylinders form a sort of reser- 
voir—in some cases not an inconsiderable one. : 

Take U = volume of the reservoir and p, = pressure in the 
reservoir immediately before the high pressure cylinder exhausts 
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into it. O A, Fig. 2, =p: = initial absolute pressure of the 
steam in the high-pressure cylinder. At B the steam is cut off 
and expands to C, the end of the stroke of the high-pressure 
cylinder. At this point the communication is opened to the reser- 


voir, and a volume v of steam at pressure P ; is admitted to 


prU+pi 
the reservoir; consequently the pressure N D = > 


FU" 
This is, of course, equal to the initial pressure O G in the low- 
pressure cylinder. The steam now acts on the low-pressure piston 


until lin of the stroke of the low-pressure piston has been per- 


v 


formed, when the admission to the large cylinder is cut off. At this 
point thesteam occupies the volume ( i— z) v+U+ v sai te 
? v 
Pr U + yr v 
a r) 
pressure is therefore = —<——% 
(1 Ty a+ me 
. p m v 
This part of the action of the steam is represented by the curve 


G H in the low pressure diagram, and D E in the high pressure 
diagram, After the steam is cut off it expands in the cylinder to 


the final pressure . while that in the reservoir is compressed to 


the pressure p- represented by M R=OF. It only remains to 
determine pr in order that the diagrams may be completely drawn, 


We can easily find p, from the fact that a volume . of steam 


pe U+ Pv 

Tr - 

at pressure fin: T) “ ed occupies finally a volume V at 
_- v = 
Pp p 

pressure *. Therefore, 
-u+4 
Pp + hg 


Vv Pieyw 
- = V 
id R 


er 
(1—<)e+t > 


on. eT ie Se — : 
Pr oo R (2 pete +5} 


t Fa Vv 

ext eh 
~» = MSp—_y Vrs.) 
o's Dr 7 ) mt; 


— a v v 
=? {e—1) F +e} 


The diagrams can now be completely drawn. If the reservoir 
pressure pr be not so great as the pressure of release in the high 
pressure cylinder ”" there will be a fall of pressure on the ad- 

r 


mission to the reservoir, and the work due to expansion will be 
partly lost. 
If those pressures be equal we have :— 
A — Pi =i? L 
r Rt? oe ae 
But R = ra where a = ratio of cylinders, and take U = nv, 
Then by substitution we get 
rA=(p—1) +0, 


na+til 

n+1° 

From this equation in any given case p can be determined so that 
there shall be no loss on admission to the reservoir, When x = 0 | 
p = 1; this is the case previously discussed. Taking n = 1— | 
that is, taking the volume of the reservoir equal to that of the 


high-pressure cylinder—we have p = > 4} In this case if a be 


orp= 


greater than 3, p is greater than 2, consequently arrangements 
must be fitted so that the cut off in the low-pressure cylinder must 
be before half stroke if the work due to the expansion is to be 
fully realised. 

The following table gives a few values of rates of expansion 
necessary in the low pressure cylinders of compound engines of this 
type when there is no fall of pressure on the admission to the | 
reservoir. 
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Fig. 2 has been drawn for cylinders with a ratio of 4 to 1, the 
steam being cut off at half stroke in each cylinder. The initial 
absolute pressure in the high-pressure cylinder = 701b., and the 
back pressure in the low-pressure cylinder =31b. per square 
inch. The volume of the reservoir has been taken equal to that 
of the high pressure 

engine most 
side, 





linder. 
omer coated touaiier Gp type of com 
generally used, viz., engines with two cyli rs side by 


—=— = 


acting on cranks at right angles to each other, and having an iuter- 
mediate reservoir. 

There are two divisions of this case, each of which must be dis- 
cussed separately :—First, in which the cut-off in the low- 
pressure cylinder is after half stroke ; and secondly, in which the 
cut-off in the low pressure cylinder is before half stroke. We will 
then take for 


Case 3.— Engines with cranks at right angles to each other, having 
an i iate reservoir, the cut off in the low-pressure cylinder 
being after half stroke. 

It will be necessary in the first place to find an expression for 
the distance of the high-pressure piston from the end of its stroke, 
when the steam is cut off in the low-pressure cylinder. 

Let OA be the position of the 
crank of the low-pressure cylinder 
when the steam is cut off; OB 
the cor ip li positi of 
the crank of high - pressure 
cylinder. 








Then DE} 
bc ? 
and Cc 4 = fraction of stroke 
DC 


performed by high - pressure 
piston. 





— 1-—sin. 6 
2 
DE _ 1 _, 1+ cos, 4 
bc p 3 
from which cos, § = 2—e 
Pp 


and sin. § +/ leatta 2 Ve~1 
p 


Therefore, CF ~ e— 3p ~% 
bc 





2 v 

In the following investigation, for brevity’s sake we will denote 
this by m; consequently the fraction of the small cylinder that is 
occupied by the steam that acts on the low-pressure piston at the 
point of cut-off is (1 — m). 

The following table gives some values of (1 — m) for different 
values of p:— 
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l1-—-a= 1 | 998 *990 


_O A (Fig. 3), represents the initial pressure of steam in the 
high-pressure cylinder. At B the steam is cut off and expands to 
C, the end of the stroke of the high-pressure piston when the 
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communication is opened to the reservoir and the pressure falls 
to R D, After this the steam expands in the reservoir and low- 
pressure cylinder until it is cut off in the latter. This part 
of the action of the steam is represented by the curve D E, Q E 
being the pressure at the point of cut-off. From this point the 
steam is compressed behind the high-pressure piston until it has 
completed half its return stroke, when its pressure is represented 
by P F. At this — the admission to the low-pressure cylinder 
commences, and the steam expands in the low-pressure cylinder 
until the end of the return stroke of the high-pressure cylinder, 
when its pressure is O G. 

The low-pressure diagram is easily deduced from this. The 
initial pressure O H is, of course, equal to the back pressure P F 
at the middle of the return stroke of the high-pressure piston. 
The steam expands in the low-pressure cylinder until half stroke, 
when its pressure S K is obviously equal toO G. At this point 
the high-pressure cylinder containing steam at the pressure K C 
opens to the reservoir, and the pressure rises to SL, S L_ being 
equalto RD. From L the steam expands in the reservoir and 
low-pressure cylinder to W the point of cut off, T W being equal 
to QE. From W the steam in the cylinder expands to the final 
~~ N M, while that in the reservoir is compressed to V, 
N V ‘being equal to the initial pressure in the low-pressure 
cylinder. At M the communication to the condenser is opened, 
and the pressure falls to N N—the constant condenser pressure. 

We will now give the algebraical expressions for the pressures 
at the different points, in order that the diagrams may be drawn 
in any given case. Since the total rate of expansion is R, the final 


pressure in the low-pressure cylinder NM is= e° The final 


pressure in the high-pressure cylinder R C is == 4 h ° 
it v 
The steam in the low-pressure cylinder 1s expanded g times; con- 


sequently at the point of cut-off the pressure T W is = Pf. This 
is also the pressure Q Ein the reservoir at the point of cut-off, 
and we have, therefore, steam at the pressure = ’ occupying a vo- 
lume U + v(1—m). This steam is compressed behind the high- 
pressure piston until the beginning of the next stroke of the low- 


pressure piston, when its volume has been reduced to U + o , and 


its pressure has been increased to men +e c=) which is the 
U+! 


| initial pressure OH = PF=N'V in the low-pressure cylinder. 


This steam is driven before the ee piston, and drives 
the low-pressure piston before it till half-stroke, when its volume is 
u+ J, and the pressure S K is therefore =-?! ak J 
2’ R y+V 
5) 
But at this point the high-pressure cylinder containing a 


volume v of steam at pre 4 y opensto the reservoir and the 


pressure becomes 


Befu+od—m) b+ oh 





v+U+-) 
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a oU+pv(l—m)+V ich- i =mV be seen that with this of ine, if the ratio of the 
ae papas ecate. oa Eg 

3 — pip pressure cylinder sho’ ore - e, and conse- 
jmbiee <<: | Pr ae uently an expansion valve should be fitted in order to realise 
in . At this instant the volume occupied by the steam isU-+v (1—m), | $e full benefits of the expansion. We have not time to enter into 


the points in the diagrams have been obtained, and the 2 n). | th would zaminett ; 
Pott tg seen : At half stroke the volume is reduced to U, and the pressure T M is, ny ry aa the da aged — would be pa Ng to 
Fig. 3 has been drawn for cylinders having a ratio of 4 to 1; therefore, = 21 U+v(l1—m) working at reduced powers; and this is a point of great importance, 
the steam being cut off at half stroke oe — bare] : R U i for vessels of the Royal Navy that are — ny 
and ‘55 of the stroke in the large cy: ° At this instant the high-pressure cylinder containing a volume v at reduced speeds, for then full economy due to ti use 0} 








pressure O A=70, and the condenser pressure N N'=3. a com cannot be unless arrangements are 
— i “gence has been taken equal to the volume SO 0 ent he pressure y eget to the vessivile, and Gis ade for obte ng an erly cut-off in he low. preaure cylin der 
sm: considered utilise 
Tt will be seen that there is a considerable ont pressure On pressure becomes due to the expansion of the steam, ‘and ‘must now pass on to 

the admission to the reservoir with a corresponding increase in ne nv examine the other conditions that the engine has to satisfy, viz, 
the reservoir pressure which produces a sudden jump in the low. | R { U+vr(1 - m)} +v that the strains on the shaft shall be as unit orm as 

ressure diagram, In an actual case this jump would be lessened Rv Compound engines are designed so that equal work 
. the effect of the release before the end of the stroke, and of v+U shall be done in each epider bat’ tere are many cases in which 
throttling in es pumas, peony fone a and it would =r pUtprv(lL—m+V_ TW=RD. this ae -_ at all ce fo + 7" a of a ty 
me pet ving be prog = a large portion of the work due to ex- R v+U moment, as the diagrams 5a, 5b, 6a, and 6b, very clearly show. 
pansion is lost, and consequently that the engine is not an At the end of the stroke of the low-pressure piston this steam ‘ DIAGRAM OF THE ACTION OF THE STEAM IN THE TWO CYLINDERS. 


i tical action of the steam is con- ‘ 9 : 

penne eae aire eeanae ees the performance of °°CUPICS the volume U + 3° and its pressure is, therefore, 

work would possibly have the effect of heating the steam some- | pi pU+pv(1—m) +V FIG.5a@ 

what, and this may perhaps to some extent account for the fact | . ee 

that compound engines have been made —_ = ap 7 secs U+ 3 

i j i i efficiency. ee = : e 

However, supposing the steam to be heated, there would still bo which is the inital prossure OH = N V in the low-pressure cylinder. 
: : f thi is the point in the return stroke of the pressure piston 

ter re panned ack me sed ple ‘ f rage ip rod corresponding to the point of cut-off in the low-pressure cylinder. 

—— be fully realised, this drop will become zero and we Consequently the pressure PF = SK = P P The pressure OG 

shall have— 





























RC=RD. is=TM. Thus all the points have been determined and the 
diagrams can be drawn in any given case. ~ 
o MV _M ph U+vr(l— m)} + ¥ _Fig. 4 has been drawn forthe same engine as Fig, 3, the total expan- ‘sy ‘i 
ky =R ivel sion was also the same, the only difference being that in this case the f i. Te Ss 
vt 2 steam has been cut off at ‘4 of the stroke in the low-pressure : “Saeeee 
cylinder instead of ‘55 as in Case III. 2 et 
puter lil — m}+V There is in this case also a fall of pressure on the admission to the i 
or 232 Se reservoir, with a corresponding increase in the pressure in the 4 
v v+U+, reservoir, The drop in this case is, however, not so great nor so + 
~ - aout, as it tends Sat mayor Ay oe pressure of the steam in aN 
; e low-pressure cylinder instead of the pressure at the middl ; : 
e.* +U +5 y of the stroke, We find, though, that all the work due te ee a ee er ee 
a U+r(l—m) +- expansion is not realised, and there is still a considerable loss. If FIC.SD 
- p there were no drop we should have RC = RD, 
But V = avr, and take U=n =, by substitution, we get om Vere {u+ v(l —m)} +V 
P l+n+ 2 Rv Rk v+U ' i : 
= —$——$—$<—<$ Putting V = av, and U = n x, we get i H 
* “(--m)+n+2 ; ee 
(l—m)+n+ °* ; 7 1, hes ae done H 
ba (n + a TE if ree i Pag 8 
a{l—m ta} tasara 2)" p fn * ay ae ne 
Solving for a we get ————. a(lL+n)=p {qa —m)+n}+4 SCALE 11y, = 15121y.-Tons, 
aA=—ntV{2p(1- mtn) +n a. (l—m) +n 


They are drawn foran engine with cylinders 54in. and 100in. diameter 


Of course the positive sign of the radical must be taken as » length of stroke, 3ft. 6in.; le of connecting rod, 7ft.: initia 


p n 
cannot be negative. From this equation if p and n be given, we From this we get the following table :— 























































































































can find a, so that no fall of pressure shall take place on the} Following toile gives bay ene: a ef the oom aa as The 
dmission to the reservoir. 1 | particulars diagrams : 
. The following table gives a few values of 4 for different points > - | *2 | “25 | 3 | *35 | “4 “45 j Figs. 5a | Figs. 6a 
of cut off:— . | | | and 5d. | and 6. 
—_—_—— ; =1 55 | 4:97 | g-48 | 9-99 “52 | 229 7 
te | a] wl * | «5 | 7 5 | 8 d for {n=s 5-25 | 41s | s-at | a-80 | a8 | Sass pe be at my lings Me mn a 
P | = 51 4° | . . “9 Ww ¢ _ ee "5 | 45 
| cei ee | Tae a | ec RR | Ae] Be | Ca Bboy tinder SS sa | ao 
(n=) 3 os | ave | aes | tee | aes | o-as .The numerical values of the expressions for the pressures at the | indicated high a Oo <= ee 1034 
A for =~ | - a | 3-95 ia 1°51 1°42 1°33 different points can be easily found in any given case as the values heseogeuer igquases qlinter .. ay eens 1281 | 1486 
6° ee and by putting v = 1 we shall ee eas oe oc wk 
“ : ave V = = rati ‘ ss a 
Case4.—Engines with cranks at right angles to each other, having the Mhennmees alone. To facilitate ee ee ——— ——_ poo rl a = | = 
an intermediate reservoir, the cut-off in the low-pressure cylinder the substitution and collect the values ether. Putting = a4 
being before half stroke. = ; a ‘ V = avand U = n», we have, in Case nif , in which the cut-off | _ It will be seen, on reference to this table, that in Fig. 5 the work 
The action of the steam in this case is very similar to that in th? | in the low-pressure cylinder is, after half stroke done in each cylinder is practically the same, yet the ratio of 
, last case, with the exception that when the high pressure cylinder a ’ the maximum to the mean twisting moment is 15 tol. By 
opens to the reservoir the communication with the low-pressure OA=pm NM=P reference to the second column we see that although in this case 
cylinder is closed, and the increase of pressure takes place only in R the work done in the low-pressure cylinder is nearly half as much 
the reservoir, and tends to increase the initial — the low- RO =™a=aNMXxa again as that in the hig Pressure cylinder, yet the maximum 
pressure cylinder. This is shown in Fig. 4, M being the point nM twisting moment is about inch tons less than in the first case, 
corresponding to the release from the high-pressure cylinder and and the ratio of the maximum to the mean is only 1°3 to 1. 
the steam is compressed to V, NV being the initial pressure in RD=SL=” pin +— m)t 2 
the low-pressure cylinder. = a omer ae DIAGRAM OF THE ACTION OF THE STEAM IN THE TWO CYLINDERS, 
l+a+ ~— <a 
a L | FIC.E a 
| FIC.4 
\ =Nuxein+(- m}+ 2 | 
ae \ 
\ l+n+ + \ 
\ 2 \ 
\ QE=TW=F p=NMXp 
\ 
e \ pest it . PF=08 = Pip _nt(l—m) 
iad IN. \ Reservoir press!" “i R n+4 
1 gS sO tee aa = QEx 2+(l—m) : : _ 
Se a gnx S40 oor ee 
Ge | — oe * OG=SK=719_ n+(1—m) rs x. 
' ' i a k a i] : H ‘ 
a a 2, oF's Pp - 4 Se 
i ae Cs Y 4 
1 | ee =QE™ n + (1—m) De 2 —— — (ee fas 
| 045 
- =~ 6 — ao ond soem meme 2 DIAGRAM OF THE TwISTING MOMENTS ON THE CRANK SuaFT. 
§ : In Case IV., in which the cut-off in th ’ : 
We will proceed at once to investigate the algebraical expressions | 5). 11, 04 Sens fdihainiate cut-off in the low-pressure cylinder ba 
for the pressures at the different one nae ons P efore half-stroke, we have aa a —~ 
There will be a slightly different value for the quantity 1 — m. ; =n: i = <—\ Za » en 
_ OA — position of low-pressure OA=m:NL R? RC= zk a=NLXaA ae ge . } 7 eer 
crank at time of cut-off ; OB — S.J . or J \ if ef 
position of high-pressure crank, RD=/? pin + (1— m)}+a H ae Y / ge SS 
DP qa 1tsing Rita” Fin A RL Og ee 
DC 3 q } : a A Bea ae 
DE _ 1—co 8-1 = NLx Pin +A— a). a 30 he cy 
DC 2 Pp Scace lin. = 15121nN,-Tons. 
cos, 6= 2 —2 ' QE=OH=/?1 pin + (1 — m)} +A The question is not, however, solved yet, for in designing the 
p | Rk n+ crank shaft we have to consider the ben moment as well as the 
dsin. 9/1 0526 = 2 wank twisting moment, If a bending{moment M, and a twisting 
— it “ae iil «ie ef n+ (1 —m)}+a moment T, act simultaneously on a shaft, the resultant stress is 
1 + sin. 6 —- +S equivalent to that which would have been produced if a twisting 
m = Sil. a” wpt+? Ve—1 ar | moment = M + 4/ M? + T® acted alone on the shaft, so that, 
2 2) | =alsooRDx”™ 7+ although the twisting moment is decreased, the bending moment 
l1—m=p—2¥V p—i, | n+4 is increased, and consequently the resultant stress may be increased. 
2p PF=SK="p=NLx This, however, may be to some extent obviated by 
The following table gives the values of 1 — m for a few values R p pacts the large cylinder forward and the small cylinder aft. 
1 1p n+(l1—m) are, as a rule, made of the same size throughout, but 
of |. ogeh? Se=-S the forward part has only to transmit the twisting moment due to 
se - +0— ) condtinad tutdintacsncnoaaip of see yt + 
= 2 25 “3 +35 4 "45 | n —™ momen: cy: 
a wee n . feo tpaeke ng ona oven rerio 
1~m= | 01 | 0-067 | 0-043 | 0-023 | 0-008 | 0-008 © Thus all the points in the diagram can be readily determined ets aden mn a ate —_ — 
a 2 : when the initial pressure, rates of and the ratios of | resultant stress in the forward of the shaft equal to that in 
The final pressure in each of the cylinders is the same as in the low-pressure cylinder and to the high-pressure are after part. We | that ie eokiwaryte the j lee; 





the 
‘ xs . — ven. but the only that we 
Case 2, viz., in the low-pressure cylinder NL = -F, and in the On reference to the tables in Cases III, and IV., it will ather longer to go before entering the high-pressure 
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TENDER FOR THE ANTWERP AND ROTTERDAM RAILWAY. 





cy] nder, but the additicn of a few feet of length to the steam pipe 
wil: not be very injurious, and the diagrams show that tne 
advantages gained would much more than counterbalance this | 
sli sht defect. 

Ido not mean to say that even if the cylinders are placed as 
suggested that the most uniform strains will be produced when 
the twisting moment is most uniform, but think we may say that 
generally the work done in the large cylinder should be considerably 
greater than that in the small cylinder; and, if this be so, the large 
cylinder should be placed forward in order that the resultant strains 
on the shaft shall be as nearly uniform as possible, 5 





PASSENGER LOCOMOTIVE FOR THE ANTWERP 
AND ROTTERDAM RAILWAY. 


WE illustrate at page 40 one of the finest and best finished 
engines in the Vienna Exhibition. We have already spoken in 
praise of this engine, and it will be found, by those who take the 
trouble to examine it properly, to justify all that we have said—or 
indeed could say—in its favour as a thoroughly well-designed piece of 
work thoroughly well turned out. Engines of this type have been 
at work on the Antwerp and Rotterdam Railway for five or six 
years. About seven years ago tenders for locomotives for this line 
were invited from several firms, English, French, and Belgian. 
The order went to the Tubise Locomotive and Railway Plant 
Works of the Société Générale d’Exploitation de Chemins de Fer, 
and the engine we illustrate is similar in most — to the 
approved design, certain improvements in detail effected by M. 
Cénaut, the manager, constituting the only difference. 

The boiler barrel is made up in three rings double riveted and 
“telescoped.” The plates are ‘512in. thick. The external fire- | 
box is made up of three plates united to the barrel by a single 
plate flanged both ways. The top is flat and stayed to the fire-box 
crown, The tube-plate is flanged to take the smoke-box. Speci 
mens of these flanged plates in the rough are exhibited. The 
steam and exhaust pipes are so arranged that any tube can be re- 
placed without interfering with them. The chimney is made of a 
single plate, united to the smoke-box by a casting which has the | 
blast pipe nozzle in the centre, by no means a bad arrangement, 
except that it throws the blast nozzle rather high. The side 
frames are each in one piece, with the horn plates cut out; they | 
are 1°18lin. thick. The wheels are really beautiful specimens of | 
forging. The cylinders are made of very carefully selected iron, and | 
the val ve seats are so arranged that they can be faced up without | 
taking down the cylinders. The valve box is of stam wrought 
iron, and makes an excellent job; the reversing lever can be 
worked either with a screw, or in the ordinary way. The cab is well 
designed. The general appearance of the engine is, as will be seen, 
very simple ; the valve gear—Walschaerts’ system— is really quite 
as free from cemplexity as the ordinary link, one eccentric with its 
rods, &c., being saved, a small counter crank takes the place of 
the remaining eccentric, We have mons oon | briefly explained the 
action of this gear, the principle involved being that lead is got 
with a simple eccentric or its equivalent, from the motion of the | 
piston rod crosshead. All the parts of the valve gear, some ef them 
difficult of execution in that way, are forged out of the solid. 

The engine weighs in running order about 35 tons 5 cwt., of 
which the leading wheels carry about 10 tons 10 cwt., the driving 
wheels 12 tons 15 cwt., and the trailing wheels 12 tons, so that 
the distribution of weight is very good. The following are a few | 
of the principle dimensions :— 





Length of grate .. .. eo co co co Zit, Sin. | 
Width of ditto .. co 00 cc ce co os 8 Gin 
Surface of ditto .. .. .. «ss eo «+ oe es 244 square feet. 
Height of crown above grate... .. «+ e+ «+ 3ft. Spin. 

Number of tubes oe ss we oe #0 06 60 Bees 

Diameter inside .. © 0c cc co co co Shin. | 
——_ oo 00 00 ce ce co cf oc co co I2f6, Sin. 

Heating surface in fire-box .. .. «. «+ «+ 95 square foet. 


In tubes 






7 #8 «8 of 


1108 square feet. 
1203 square feet. 





Total surface 


Diameter of cylinder... .. . os ee | 
Length of stroke... .. «. . os co o S8gin. | 
Diameter of leading wheels. co ve oe 6Sft. 7§in. 

Ditto of coupled wheels .. .. oe oe o 5Sft. 10jin. | 
Length of wheel base ee oe oo co J4ft. Zin. | 


We illustrate the tender above. The way in which the | 
brake acts deserves particular attention, the tank capacity is | 


about 1750 gallons of water, and there is coal space for about 5 tons, 





GRATTON AND BEAL’S PATENT TIRES. 


In the accompanying engraving we illustrate an invention the 
object of which htc prevent accidents resulting from the breakage 
of railway wheel tires, The wheel is on the inner side, or the | 
side between the rails, formed with a projecting flange, in the 
outer side of which, or the side nearest the tire, is formed a dovetail | 
groove ; the tire is formed with a corresponding rim or feather. | 
he tire is on the opposite side formed with a flange projecting | 
inwards, and formed with a dovetail, into which the correspon 
ingly-formed outer side of the rim of the wheel is made to fit. 
wings are views of 





ts oko the corresponding 


ar 

















manner that one hooks on to the other, as shown. /f is the in 
wardly projecting flange on the other or opposite side of the tire’ 
and g 1s the point of the rim of the wheel fitting and taking into 
the dovetail groove formed by the inner side of the tire and the pro- 
jecting flange f as shown. Ah are the set screws for holding the 
wheels and tires together, but other suitable means of fastening 
may be employed if desired. If the tire should break in one or 
more places it is claimed that the peculiar formation of the dove- 
tail grooves of wheel and tire only tend to retain the tire or pieces 
of it all the tighter on the aed, and no serious accident would 


Fie.1 Fil.2 
























































> et 


ROM 


\ 














WN 
NS 
———— 


WANS MAY 











CA 
result. Figs. 2and 3 are views of a modification of the arrange- 
ment just described, whereby the use of all bolts or set screws 
may be dispensed with if desired for securing the tire. k is a 
feather on the flange edge of the tire, which is left when the tire is 
rolled, To secure the tire the feather is beaten down, as shown at 
Fig. 3, If the tire should by any accident come off the flange on 
the wheel will possibly still keep the rail. The inventors are 
—— Grattonand Beal, Patent Railway Wheel Works, Ambergate, 

erby. 
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Grants and Datesof Provisional Protection for Six Months. 
2197. WILLIAM co, The a Abergaven*y, Monmouthshire, 


Impr e preventi in wooden casks.” 
2198. Ropert WILLacy, Penwortham Priory, near Preston, L 










































| 2210. Witutam Srexce, Quality-court, Chancery-lane, London, “ Im- 
provements in exgines worked by volatile liquids at a low tempera- 
ture.”—A communication from Charles Ziindel, Paris. 

2213. Samvet Epwarp Asquita, Leeds, Yorkshire, and Faeperic ALex- 

ANDER GREENWOOD, Bradford, Yorkshire, ** Improvements in machinery 
for spinning, doubling, and twisting fibrous substances.” 

2215. NatHan Acer, Grosvenor-road, Pimlico, London, ‘‘ Improvements 
in apparatus to facilitate the opening and closing of apertures in 
barrels, cisterns, and other similar vessels.”—251h June, 1873. 

2217. Georce Hase.tine, Southampton-buildings, London, “ Improve- i 
ments in apparatus for extinguishing fires.”- A communication from 
John Wells Stanton, Brooklyn, New York, U.S. 

2219. Tuomas Manspripce, Elm Lodge, Bray, Berkshire, ‘‘ An improved 
means or apparatus for obtaining increased security to the locks of 
doors or gates to rooms and other places.” 

2222. Jonann MaXtMILian PLessner, Golden-square, London, “ Improve- 
ments in inkstands.” 

2223. Joun Carter, Halifax, Yorkshire, “ Improvements in machinery 
for spinning, doubling, aud twisting fibrous substances.” 

2224. Tuomas Payne, East India-road, Poplar, London, “‘ An improved 

ti-corrosive boiler fluid.”—26sh June, 1873. 

2225. Caartes WILLIAM Siemens, Great George-street, Westminster, 
** Improvements in electrical apparatus for sending by means of finyer- 
keys, and for receiving and printing telegraphic messages, parts of 
these improvements being also applicable to electric telegraph app.- 
ratus generally."—A communication from Dr. Werner Siemens and 
Friedrich Von Hefner Alteneck, Berlin, Germany. 

2226. Joun Boyp and Tuomas ALEXaNpDER Boyp, Glasgow, Lanarkshire, 

N.B., “ Improvements in machinery for winding yarn or thread.” 

2227. Atonzo KimsBatt and Joun Morton, Glasgow, Lanarkshire, N.B., 
“* [mprovements in sewing machines.” 

2228. Jonn Mitroy, Edinburgh, Midlothian, N.B., “ Improve 
columnar foundations for piers, quays, and similar structures. 

2229. Bensamin Jounston, Battle, Sussex, ‘‘ A new or improved composi- 
tion for preserving buildings, ships, or any structure whatever exposed 
to damp or wet, or any other external influences.” 

2230. Marcus Eustace, M.D., Highfield, Drumcondra, Dublin, Ireland, 
and James Kennan and Taomas Kennan, Fishamble-street, Dublin, 
Ireland, ** Improvements in apparatus used in the cultivation of green 











ments in 


c 
2232. Freperick Henry VaRvey, Mildmay Park Works, Stoke Newington, 
London, “Improvements in transmitting and recording telegraph 
signals and means of transcribing, and apparatus connected there- 
ith.” 


2233. Wittram Rowan, Belfast, Antrim, Ireland, “Improvements in 
steam engines with a general arrangement of valves for the ingress and 
egress of the steam, and the mode of applying and working same.” 

2234. James Partripce, Pheonix Works, Brewer-street, Smethwick, 
Staffordshire, “‘Improved means of and appliances for preventing 
carriage and other wheels leaving the axles in cases of breakage or from 
other causes.” 

2235. Grorce Tomiinson BovsFie.p, Sutton, Surrey, ‘‘ Improvements in 
lamps to be used for cooking, heating, and lighting purposes.”—A com- 
munication from Hector Mackinnon, Torouto, Yorkshire, Uutariv, 

a. 

2236. ALEXANDER Rospertson Arrott, Saint Helen's, Lancashire, *‘ Im- ’ 
provements in the manufacture of soda and chlorine.” 

2237. James Hunt, Ewell Powder Mills, Ewell, Surrey, “‘ Improvements 
in the manufacture of artificial fuel ” 

2239, Epwarp Howarp Hace, Brockley, Kent, “An improved bottle 
wrapper.” 

2240. Wrtt1am Bertrs, Wharf-road, City-road, London, “ Improvements 
in stoppering and capsuling bottles.”—27th June, 1873. 

2243. Witttam Wriont, Shefiield, “‘ Improvements in and applicable to 
steam boilers for the purpose of increasing the draught and utilising 
the products of combustion therein.” 

2245. Davip ALLAN GraunaM, Stalybridge, Cheshire, “‘ Improvements in 
the manufacture of gas and in the apparatus employed therein.” 

2246. CHarRLes WILLIAM Siemens, Great Gvorge-street, Westminster, 
** Improvements in caloric engines.”—A commuuication from Frederick 
Siemens, Dresden, Saxony. 





2249. Wittiam Eowarp Garrortn, Dukinfield, Cheshire, and WituraM | 
Wa ker, Newton Moor, Cheshire, ** Improvements in steam pumps toc 
raising or forcing fluids.” 

2250. Joseph Rome, Hornsey, Middlesex, ‘‘ Improvements in actuating 
slide valves.” 

2251. CHar.es Simon, Gray-street, Commercial-road, London, “ An im- 
proved mixing machine.” 

2252. Taomas Kicumonp, Wittiam Ricumonp, and Joun Dopcron, 
Burnley, Lancashire, “ An improved means or method of damping the 
warp when weaving textile fabrics.” 

2253. Hitton Greaves, Taomas Taorre Pearson, and James Brickai.., 
Manchester, ‘‘ Improvements in the manufacture of woven fabrics.” 
2254. Epwarp Fieip, Chandos-chambers, Adelphi, Westminster, * Im- 
proved method of and means or apparatus for preventing or counter- 
acting incrustation in and detaching it from steam boilers or apparatus 

for imparting heat to liquids.” 

2256. Joun Prior Estiin, Highbridge, Burnham, Somersetshire, “‘ Im- 


















ry, hi “ 

“‘A new and improved mode of and apparatus for spreading or distri- 

buting mauure oe other substances over the ground. 

2199. Ricnarp Nicno.son, Dulwich, Surrey, ‘* Improvements in bits for 

horses and other animals.”—A communication from Henri Maurriss?n, 
Brussels, Belgium. 

2038. Jonn Barcray Lesure, Great George-street, Westminster, ‘‘An | 
instrument or apparatus for indicating the direction of ocean and other 
currents.” —9th June, 1873. 

2114. Epwarp Caaries Hamiuton, Camp House, Colchester, Essex, | 
“Improvements in the manufacture of manure.”—1l4th J 1878, 


2146. Jomn Ricamo: Josuvua Ricumonp, and Taomas RicuMonp, | 
Hi -pl 3 idlesex, “‘A new or for the | 
producing impressions with ink or other liquid on 
en: machine printing, e | 
numbers so produced or On Dahon June, 1878. 
2165. Davip Arns.ey, Pelton and Pearson Hatt, Chester- | 
“ Improvements in boring ."— 20th June, | 


1873. 


ae. Ricwarp Tomtimson, Walton-le-Dale, Lancashire, and Rosert 29 


“ Improvements in looms for weaving.” 





2209. Joun Immay, Southampton-buildings, London, 
modules or 4) for ——— measuring deli of 
water or other liquids.”—-A comm from Robert Gordon, on. | 


zadah, British Burmah. 


2263. Witt1am Rosert Lake, Southampton-buildings, London, “Im- 
ro ts in hinery for drilling or perforating rocks and other 
hard subst MA ication from James Ashbury McKean, 
Paris. 

| 2265. Natuanret Lioyp, Manchester, ‘ its in the mode or 


2266, Gemintano Zann, Compton-road, 


pr ts ugs.”—28th June, 1873. 

2258. Hewrt Aprien Bonnevitie, Piccadilly, London, “ Certain new and 
useful improvements in machines for spinning wool, cotton, silk, and 
fibrous materials in general.” —A communication from Constant Larchd, 
Saint Remy, France. 

2259. AntmuR Cuartes H > P gs, Holborn, 
London, “ Improvements in water, liquid, gas, and steam gauges.”—A 
communication from Nicholas Chamon and Company, Paris. 

2260, ALFRep Henry Cramp, Willesden, Middlesex, “An improved 
lantern.” 
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‘Im 
method of obtaining heat for heating steam boilers, 
poses, and in the apparatus used for rpose, 
High , London, ‘* Improve- 


eto-electric Morse ink prin tel phic apparatus.” 
* Improvements in the 


men magn’ 

67. Epmunp T'wEepas, Rochdale. ———— 

construction of flyers for roving, slubbing, and other frames.” 

2268. Ricuarp Luke, Caves-terrace, New-road, Shepherd's Bush, 


Middlesex, *‘ Improvements in locking or securing the tu »vsb.e pots 
of railway bars or the switches of railways.” 


and fur other pur- 
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269. ALEXANDER MELVILLE CLARK, Chancery-lane, inte. “ Improve- 
ments in steam and hydraulic brakes.”—A communication from John 
Fisher Taylor, Charleston, South ae _ 8. 

227]. ALYRED Vincent NewrTon, Aesoupee jonten, “ Improve- 
mee in propellers for canal boats and vessels, and in condensers 

r use in connection therewith.”—A communication from Benj 
Talbot Babbitt, New York, U.S. 

2272. Joun PETRIE, jun., "Rochdale, Lancashire, “‘ Improvements in 
machinery, for scouring or washing and drying wool and other fibrous 
materi 

2273. Waurer James Henman, Market Hill, Bedford, ‘“‘ Improvements in 
reaping and mowing machines,”—30th June, 1873. 

2274. Grorce Huppieston Dana, beget on London, “An improve- 
ment in processes of manufacturin; flour.”—A communica- 
- from George Thomas Smith, aneee , Hennepin, Minnesota, 

2276. Freperick Cote, Victoria Park-road, South Hackney, London, and 
Ratrpw GeorGe ACTON, Larne "Greenwich, Kent, ‘“ Improve- 
ments in apparatus and arrangements for using air as a motive power.” 
2280. Henry Huccorr Witrners, Longparish, Southampton, and James 
Barcuetor, Andover, Southampton, “Improvements in reaping or 
mowing machines, and in the mode of tying or binding into sheaves or 
bundles the corn or other produce cut thereby.” 

2282. Wittiam WuitTeHouse, Wootton, Bedford, “‘ na etat July, in appa- 
ratus for loading hay and other crops into wagons. lst July, 1873. 
2283. EBENEZER ENTWISTLE, Blackburn, | , **Impro 
railway signals.” 

2285. Wittiam THomas WHEATLEY, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in fastening tires on wheels.” 

2288. Mason Pearson, Little Horton, Bradford, Yorkshire, “ Improve- 
ments in means or apparatus employed in fancy or figure weaving.” 

2202. WittiaM Ropert Lake, mdon, ‘‘Im- 
provements in apparatus for printing carpets and other similar fabrics.” 
=} A communication from Thomas Crossley, Bridgeport, Connecticut, 

8. 


in 








2293. WittiaAmM Rosert Lake, Southampton-buildings, London, “‘Improve- 
ments in the manufacture of carpets and other similar fabrics.”—A com- 
munication from Thomas Crossley, Bridgeport, Connecticut, U.S. 

2204. Wittiam Ropert Lake, South mdon, "e Improve- 
ments in the manufacture "of carpets, particularly ‘applicable to carpets 
with a pile surface.”—A communication from Thomas Crossley, Bridge- 
port, Connecticut, U. 

2205. Junius F RIEDLAENDER, oa Prussia, ‘‘ Improvements in printing 
surfaces called ‘ spongography.’” 

2206. Jonny Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in inkstands.”—A communication from Pierre Thibault, Paris. 
2297. Martin Rag, Uphall, Linlithgow, N.B., ‘‘ Improvements in the 
treatment of finely divided iron ores, iron sands, or mine dust, with a 

view to smelting the same in blast furnaces.” 

2208. JoserpH ARMYTAGE WADE and Jonn Cuerry, Hornsea, Yorkshire, 
“ Improvements in the tipping apparatus of carts.” 

2299. Hucu Situ, Bayswater, London, ‘ An improvement in cartridges 
for breech-loading fire-arms.” 

2300. Ropert Bony, Bury St. Edmunds, Suffolk, ‘‘ Improvements in 
machinery for separating or sorting seeds.” 

2301. FREDERICK WILKINSON and JoHN Etce, Manchester, ‘‘ Improve- 
ments jn machinery for spinning and doubling cotton and other fibrous 


materials.” 
Southampton-buildings, London, ‘ 





2302. Witt1aM Ropert Lake, ‘Im- 
proved processes for plating iron, steel, and other metals with nickel.” 
—A communication from Henry Tudor Brownell, Hartford, Connecticut, 
U.S.—2nd July, 1873. 

2304. Epmunp Dver, Brougham-road, Upper Holloway, London, “ Im- 
proved self-acting couplings for railway carriages and engines.” 

2306. CuaRLEs Woop, Tees Ironworks, Middlesbrough-on-Tees, York- 
shire, ‘* Improvements in the manufacture of bricks or blocks from 
granulated slag, and in apparatus for that purpose.” 

2308, CHARLES Tene, Worthing, Sussex, ‘‘An improved process fer pro- 
tecting, finishing, ‘and orn: amenting walls and buildings.” 

2512. WiLL1AM JAMES ScHLESINGER, Finsbury-street, London, “An im- 
proved tap for drawing champagne, lemonade, and other liquids from 
their bottles.”"—A communication from W. L. Grout, Boston, Massa- 
chusetts, U.S.—ird July, 1873. 

2314. Henry Bernoviii BarR.ow, jun., Manchester, “ Improvements in 
machinery for washing and dyeing fibrous materials.”—A communica- 
tion from Charles Grandison Sargent, Graniteville, Massachusetts, U.S. 

2316. Henry Brapwey, Birmingham, ‘A new or improved mode of pre- 
paring and printing designs or objects on metal or other surfaces by 
the agency of photography, such designs or objects so produced to be 
made permanent by the subsequent operation of the engraver, for the 
purpose of copper-plate or letter-press printing.” 

2526. JOHN FREDERICK Spencer, Westminster, ‘* Improvements in steam 
engines.” 

2328. Jouw Henry Aptep, Durham-road, Lower Norwood, Surrey, “ Im- 
provements in the construction of breech- loading fire-arms.”—4th July, 
1873. 


Inventions Protected for Six Months on the Deposit of 
Complete specifications. 

2284. Grorce HaseLTINE, yon Ben buildings, London, ‘‘ Improve- 
ments in looms for weaving.”— A communication from Lester Eli Ross, 
Providence, Rhode Island, U.8.—2nd July, 1873. 

Grorce HaAseELTINE, Southampton-buildings, London, ‘“‘An im- 
proved safety attachment for reaping and mowing machines.”—A com- 
_Tatinieation rom Hugh Lee, Beloit, Wisconsin, U.S.— 2ad July, 1873. 
311, Grorce Hasevtine, Southampton-buildings, London, ‘‘ Improved 
processes and apparé atus’ for distilling and barrelling a and 
hleaching resin, and for other like purposes.”—A communication from 
Richard Lloyd, New Orleans, Louisiana, U.8.—3rd July, 1873. 

322. Josepn Wutrr, Southampton-buildings, London, “ An im woved 
fastener, chiefly designed for shoes, gloves, and other like articles.” 
ith July, 1873. 

2352. CHARLES Denoon Younc, Perth, Scotland, N.B,, “ Improvements in 
ice boxes for the artificial production of solid und transparent ice.”— A 
communication from John Ryle, jun., Glasgow, Scotland, N.B.—5t/ 
July, 1873. 

2534. Tuomas Burt ArmitaGe, New York, U.S., “ Improvements in the 
process of Seeing wood or woody fibre and reducing the same to 
pulp.”— 5th July, 1873. 

2342. Henri ADRIEN Bonne VILLE, Piccadilly, London, ‘‘ Certain improve- 
ments in fluid meters.”—A communication from John Orlando John- 
son, New York, U.8.—7th July, 1873. 

2353. GEORGE HASELTINE, Southampton-buildings, London, “An im- 
proved process of preparing hides and skins for tanning.”—A commu- 
nication from James Davis and John Armstrong, Pittston, Pensylvania, 
U.S.—S8th July, 1873. 

2354. GEORGE HASELTINE, 
ments in rotary engines.” —A communication from Winslow P. Eayrs 
and Timothy Edward Stuart, Boston, Massacusetts, U.8.—8th July, 1873. 


Patents on which the Stamp Duty of £50 has been Paid, 
1934. Francis WILLIAM Ropers, Blaby, Leicestershire, ‘‘ Preserving the 
fronts or edges of stays, &c.”—7th July, 1870. 
1935, James Bucwananand 8. Bickess, Liverpool, Kilns. "—Bth July , 1870. 
1940. AMBJORN PrerrRE SPARReE, Boulevart ‘Bt. St. Martin, Paris, ‘ reech- 
loading fire-arms,”—8th July, 1870. 
2010, RicHarp Dupceron, New York, U.S., ‘‘ Rotary engines.” —15th July, 
1870. 
2027. WittiamM Epwarp Winey, Edgbaston, Warwickshire, ‘ Rails and 
chairs for railways and tramways.”—19th July, 1870. 
2106. ALBert Epwin Reep, Henleys, Wookey, Somersctshire, “ Paper.” — 
26th July, 1870. 
2243. Jonny Matrnew Hasersion, Rotherham, Yorkshire, ‘ Metal wire.” 
—12th August, 1870. 
2001. Groror AsiworTH and Evan Asuwonrn, Manchester, “ Cards for 
carding cotton, &v.”—15th July, 1870. 
2005. AntHuR MAw, Benthall Works, Benthall, Salop, “ Pulverised clay.” 
—15th July, 1870. 
1968. Joun WALKER McCarter, City Saw Mills, Foyle-street, London- 
derry, Ireland, ‘ Condensers for steam engines.”—12th July, 1870. 
wri. a: FREARSON, Birmingham, ‘Screws and screwdrivers.”—12th 
July, 1870. 
1974. Davip Apa Fyvr, Manchester, “‘ Paper.”—13th July, 1870. 
= WILLIAM SLEIGHT BENTLEY and WILLIAM Isuam, Boston, Lincoln- 
re, ‘‘ Gas.”—18th July, 1870. 
soo, Hvon Baines, Normanton, Yorkshire, “‘ Repairing worn or damaged 
rails.” —15th July, 1870. 
2016, Sterpnen TuppENHAM, Lower Marsh, Lambeth, Surrey, “ Metal 
work,” —16th July, 1870. 
2035, James NoaH Paxman ‘and Hexry Marruews Davey, Colchester, 
Essex, “ Steam boilers.”—19th h July, 1870. 


Patents on which the Stamp I Duty of £100 has been Paid 

1820, Cuartes Epwarp Austiy, Broad Sanctuary, Westminster, “‘ Sewers 
and drains.”—11th Gy 1866, 

g8, Ch y-lane, London, 


1816, Grorox Hasextine, South 
ae, Sa Berney, Bracon Hall, Norfolk, “ Ships.”—6th September, 
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London, “ Improve- 
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«* Serew-bolts.”—1ith rs 1866. 


Notices of Intention to Proceed with Patents.: 
2164. Cemen THOMAS CoLesRooK, Islington, London, “ Steam cylinders.” 
—20th June, 1873. 





2168. James Pratt, Atlas Ironworks, Gloucester, and RatepH Harr 
TWEDDELL, Bury-street, St. James’, London, “‘ Riveting and punching 
machinery.”—2lst June, 1873. 


2196. WiLL1aM Henry Hewm, Padiham, ‘‘T,ooms for weaving.” 
2197, Wititram J ENKINS, The Willows, Abergavenny, ‘‘ Preventing leakage 
in wooden casks.” 
2199. Ricwarp NICHOLSON, “tea “Junctions for gas ‘and water 
&c.”—24th June, 1873. 
2212. Gzorce Hasevtivne, South buildi London, “ Brai 





attachments for sewing machines.”—A communication from Eliza 
Alexander.—25th zune, 3 1873. 
Hatzen, Moerdyk, Holland, ‘‘ Economising 


2218. Louis Schwarz, Am 
fuel,” —26th June, 1873. 
2238. FREDERICK Curtis, Boston, Suffolk, Massachusetts, U.S., “‘Sewing 
machines.”—A communication trom J ohn _Ross.—27th June, 1873. 
2265. GEORGE a 2 th don, * “Valve gear 
for gig nell —A communication from John Tessey- 
and Edmund I: 
57. GrorGE HaseEttive, Southampton-buildings, London, ‘I 
aaa "A communication from Clifton David Hunter.—28th June, 


2270. Gzorce HaseE tine, & London, ‘‘ Watering 
columns for railway water tanks.” — A communication from John 
Newton Poage.—30th June, 1873. 

764. James Harcreaves and THomas Ronrnson, Widnes, “Soda and 
potassa.”—38rd March, 1873. 

770, oP See ag Joun Reeves, Islington, London, 

en.” 

778. Epwarp Joun Cow.ixa Wexcu, Liverpool, ‘ Tele; h ts."— 
4th March, 1873. =e 

787. JOHN Lake, Leadenhall-street, London, “ Kitchen ranges.” 

788. CHARLES ELL.iort, Coleman-street, London, “ Laminating and 
cru! bark.”—A coramunication from John Thomas Stamp. 

802. THomas Brown, Newgate-street. London, ‘‘ Glass pos oon &e.”—. 
communication from Edouard Dodé,—5th March, 1873. 

810. Henry Epwarp SKINNER, Edward- “square, Kensington, London, 
‘* Preventing accidents w 

811. Paneenees Burnett econ Borough-road, Southwark, Surrey, 

006, Bieane Weenote: ments “Withdrawing water from pi 

DWARD WORROLL, jlewo ra’ water from 
heated by steam. th March, prin — 

840. Guenes Lunp, Bradford, “ Umbrella covering.” 

844. Joun Bur.ey, Birmingham, “ Infants’ feeding bottles.”—8th March, 





+h + hnild? 





Liverpool-road, 





1873 
849. Henry Dean, Southam, ‘‘ Trap for preventing the entrance of sewer 
gas into houses, ” &. "10th March, 1873. 
a he srg Wooncock, Abingdon- street, Westminster, ‘‘ Stoves and 
replaces 
869. Joun SmitH Rawortn, Chesterfield, ‘‘ Looms.”—11th March, 1873. 
890. JoHN Evatt ACKLom, "Royal Well- terrace, Cheltenham, ‘‘ Carriages. e 
903. STANNARD pWARNE, Bruton-street, Bond-strect, London, “*Woven 
: abrics.”—Partly a ication from Raffaelle Pinti—12th March, 


Maldon, “ Chaff-cutting 





1873. 

918. Newton Joun Sucxiinc, Market Hill, 
machines,”—13th March, 1873. 

957. James Rosey, Miz inchester, and GEorGcE FREDERICK CHANTRELL, 
Liverpool, “ Filtering and deodorising medium.” 

971. SypNey Hatt, Wear Fuel Company, South Docks, Sunderland, 
* Moulding and compressing blocks of fuel, &c.—15th March, 1873. 

978, Joserm Ruston, Sheaf Ironworks, Lincoln, “Boiler furnaces.”—17th 
March, 1873. 

998. Epwarp Hare and Joun OLprietp ARDRON, Lincoln, “ Rotary 
sereens,”—18th March, 1873. 

1009. Georce CuristorHER Trout Bartiey, Ealing, “ Fireplaces.”—19th 
March, 1873. 

1065. Davi GiLpert, Birmingham, ‘ Buttons.”—21st March, 1873. 

1110. Matruew Vic KERS, Tynemouth, “‘ Motive power.” 

1129. Henry Bernovuur Bar.ow, Manchester, ‘* Pneumatic pumps.”—A 
communication from Nicolas J: oseph Galland. 

1130. Heyry Bernoutti Bartow, Manchest or purifying 
casks.”—A communication from Nicolas Joseph Galland.—26th March, 


1873. 

1151. Joun Henry JOHNSON, Lincoln’s-inn-fields, London, ‘Drawing 
rollers of spinning mules.”—A communication from Mare Passreux.-- 
27th March, 1873. 

1220, JoNATHAN NEWALt, +» Dukinfield, ‘‘ Motive force.” 
a a aoe. Sairu, |Birmingham, | Ventilating millstones, &c.”—2nd 
re 

134, * semees Smiru, Waterloo-road, Surrey, ‘‘ Peat fuel.”—12th April, 


187. 
1377. W ILLIAM Suaw, Leeds, “ Bricks.”—16th April, 1873. 
1804. Samu /EL Brooxs, Georce Harrison, and Tuomas GOODBEHERE, 
i g, doubling, and winding.”—17th May, 1873. 

1877, WILHELM RADEKE, ~ Buckingham Palace-road, London, * Artificial 
fuel.”—24th May, 1873. 

1997. Ezra MILNER, Clayton, “‘ Economy of fuel.”—4th June, 1873. 

2002. Joun Wititams Ciincu, Douglas, ‘‘ Gumming labels. 

2010. Henrt Aprien Boxnevi.ie, Piccadilly, London, ‘‘ Covering surfaces 
with wood.”—A communication from Edouard Maitre.—5th J une, 1873. 

2158. AEEXANDER Henry, Edinburgh, N.B., “‘ Breech-loading fire-arms.” 
—20th June, 1873 

2184. CHARLES TovaILion, Boulevart Sebastupol, Paris, ‘‘ Horse-shoes.” 
=~ a from Alexandre Guerriero Comte de St. Ange.—23rd 

une, 1873. 
209. JouN Imray, Southampton-buildings, London, ‘“‘ Measuring the 
delivery of liquids.”—A communication from Robert Gordon. 

2213. SAMUEL EDWARD AsquITH, Leeds, and Freperic ALEXANDER 
Greenwoop, Bradford, ‘* Spinning, &c.”—25th June, 1873. 

2217. George Hasevtine, Southampton-buildings, London, “ Extinguish- 
ing fires."—A communication from John Wells Stanton.—26ch June, 
1873. 

2231, BENJAMIN Haas, jun., Boulevart Sebastopol, Paris, “‘ Dial indicators 
for checking drivers of public carriages.” 

2236. ALEXANDER Rospertson Arrotr, Saint Helen’s, ‘*Soda and chlo- 
rine.”—27th June, 1873. 

2246.—CHARLES Witt 1AM SreMENS, Great George-strect, Westminster, 
“ Caloric engines.”—A communication from Frederick Siemens. 

2253. Hitton Greaves, THomas THORPE Pearson, and JAMES BRICKHILL, 
Manchester, “ Woven fabrics.” —28th June, 1873. 

2266. GEMINIANO Zanni, Compton-read, Highbury, London, “‘ Magneto- 
electric Morse ink printing telegraphic apparatus.” 

2271. ALFRED VinceNT Newton, Chaucery-lane,London, ‘ Propellers for 
canal boats, &c.”—A communication from Benjamin Talbot Babbitt.— 
30th June, 187 3. 

2284. Georce Hasettine, 8 

weaving.”—A communication from Lester Eli Ross. 
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London, ‘‘ Looms for 











2287. Geonce HASsELTINE, London, ‘Safety 
attachment ‘for reaping and mowing machines."—A communication 
from Hugh Lee. 

2298, JoserpH ARMYTAGE Wapbe and Joun Cuerry, Hornsea, “ Tipping 
apparatus for carts.” 

2302. Witt1AM Rospert Lake, South ton-buildi London, “ Plating 


iron, &c., with nickel, ”—A communication from Henry Tudor Brow- 

nell. —2nd July, 1873. 

2311. Georce Hasectine, 8 London, “ Distilling 
and bai g turpentine, &c.”—A . communication from Richard Lloyd. 
—drd July, 1873. 

2353. GrorGce Hasettine, Southampton-buildings, London, “ Preparing 
hides and skins for tanning. —A communication from James Davis and 
John Armstrong. 

London, “ Rotary 


2354. GeorGe Hase.tine, 
engines.”—A communication from Winslow P. ‘Eayrs and Timothy 


Edward Stuart.—sth July, 1873. 
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ABSTRAOTS OF SPECIFICATIONS. 


lowing Abstracts 
The fol wn a 9 ofthe Commie se en elated ty 


Class 1 PRIME. MOVEBS. 
Including Fiwed Steam and other a Hi Wi and 
Water Mills, Gearing, Boilers, Fittings,” Pe 


2. G. Attipon, and A. ‘Sones, London, “ Safety valve.”—Dated 1st 
January, 1873. 

Within a hollow casing or oa chambered casting, the chambers of 
which are connected together by a passage or pipe, ' is fitted in the 
lower portion or chamber a ve of suitable size, on the underside of 
which the steam within the boiler acts, and which valve when 
raised from its seat by excess of pressure allows of the free escape of 
steam into a chamber and hon above the valve seat. Within the 
upper chamber is fitted a which may cither be a solid mass of 
metal of a weight in accordance with the intended working pressure 
per square inch, or it may be hollow and be charged with weights ; or the 
piston may be only of sufficient depth to insure its working freely and 
steam tight, and the necessary dead weight by which the working 
pressure is ated may be mounted upon the exposed or intermediate 
portion of the valve spindle or pressure pin by which the valve and the 
piston are connected together. The area of the valve in the lower 
chamber is greater than that of the piston in the upper chamber, to such 
an extent as may be most convenient, and the dead weight (applied as a 
constant load upon the valve) need only be sufficient to act against the 
pressure upon the limited area represented by the difference between the 
effective surfaces of the valve cml the m. By the use of this “ differ- 
ential safety valve” the employment of the immense dead weights or loads 
ordinarily used — the safety valves of high pressed steam boilers of 
sea-go! ided, as is also the use of uncertain or 
unreliable spiral or yo springs ; and moreover the largest practicable 
area of safety valve and the freest escape or ‘‘ blow off” may be provided 
for in high pressure marine steam boilers by the use of this apparatus. 
This “‘ differential safety valve” is equally applicable to other purposes 
than for marine engine boilers. 

30. W. Leatnam, Leeds, Yorkshire, “‘ Safety and other valves.”—Dated 2nd 
January, 1873. 

The provisional specification of this invention describes :—First, an 
improved construction of disc valve and seating and means for covering 
the adjustments. The seat of the valve is formed with an annular or 
ring space and a series of openings, and within the annular or ring space 
is formed a cup with a bridge across to receive the stem of the valve, and 
also a spindle on which is an eccentric or tappet to operate upon the foot 
of the valve stem when necessary. On the valve are projecting facings 
forming covers for the openings in the seat leaving recesses betwixt, and 
on each facing is a wing projecting into the openings. In or upon the 
stem or other part of the valve or valves is one or more screws or inclined 
planes nap tee and capable of working in one or more fixings. In 
connection therewith is a spindle having a centre point or otherwise for 
the valve or valves to act u On this spindle is fixed a plate or seat 
to support one or more springs, and also on the said spindle bor the oppo- 
site end of the spring or springs) is another plate cz apable of sliding on the 
spindle. By means of a screw or other mechanical equivalent the spring 
or springs may be expanded or contracted. A lid is attached or hinged 
to the apparatus to cover this screw or its equivalent which can be locked 
when the spring or springs are adjusted to “apt them being tampered 
with ; Secondly, the invention consists in the application to the said or 
an ordinary le valve or an auxiliary valve. The arrangements of this 
valve being such that when the valve or valves lift to allow an escape of 
steam a lever transmits the power of the auxiliary valve to assist the 
escape valve in opening ; Thirdly, in connection with the lever connect- 
ing the auxiliary and other valve or valves of a rod which extend 
through 'the shell of the boiler and is jointed to a lever hinged within the 
boiler. Floats are attached to this lever so as to operate the valves auto- 
matically when the water is too high or too low in the boiler ; Fourthly, 
in the application to regulating valves of a screw or inclined, planes a; 
set forth in the first _ of this specification, connected by a socket joint 
so that the valve will move direct or not turn uponits axes when moving 
to and from its seat ; Fifthly, in constructing one of the discs or valves 
used in connection with an equilibrium valve or valves, with a cylin 
drical flange to fit and work outside of a cylindrical fixing, such valve 
being provided with a stuffing box or packing ring to prevent escape of 
steam or other fluid used. Also in the application to such valves of an 
adjustable spring or springs to act thereon for lifting or opening the said 
valves. 
32. B. 

January, 1873. 

This invention consists in the employment of a combination of spiral 
or helical springs for imparting oe to machinery or to carriages. 

36. O. Lower, Stretford, Manchester, hire, “* 8team boilers.” —Dated 
8rd January, 1873. 

This invention consists in substituting for a fire-brick arch, usually 
constructed at the end of the fire-bars of steam boilers, an iron cylinder 
or tube formed of ordinary boiler plates, and riveted at each side to the 
boiler by a flange. The cylinder or tube is open at each end so as to 
allow the water in the boiler to flow freely through such iron cylinder 
or tube, thereby presenting a larger surface to the action of the fire, and 
thereby also causing the more rapid generation of steam in the boiler than 
is possible by the mode at present in use of constructing steam bvilers. 
Stays can be used to strengthen the cylinder or tube. 

43. J. H. Jounson, London, “ Transmission of power.” —A communication. — 
Dated 3rd January, 1873. 

The essential features of this invention consists in transmitting power 
by means of fluids which constantly circulate in pipes and transmit the 
motion of a distributor actuated from the source of motive power to 
receivers situate at any required distances, and which impart their 
motion to the machines to be driven by the surplus power, when the work- 
ing of any one or more of the receivers is stopped being conducted to a 
compensator. 

51. E. J. C. Wercn, Liverpool, “ Locked safety valve. 
1873. 

This ios ention consists in the general arrangement of mechanism for 
the purpose of protecting the spring used in connection with safety 

valves from the action of the steam by the use of a flexible diaphragm, 
oa without using any stuffing box; and also in the arrangement of a 
valve without any guides or sliding parts exposed to the action of the 
steam or water, all the necessary —— for guiding the valve being 
protected by the said diaphragm. The whole arrangement is fastened 
by a padlock in such a manner that it cannot be tampered with. 

302. J. Imray, London, “Steam boilers.”—-A communication.—Dated 27th 
January, 1873. 

This invention relates to a construction and arrangement of steam 
boilers and their flues and heating surfaces, soas to utilise to the greatest 
extent the heat of the fire. The body of the boiler is made of crescent 
shape, the hollow of the crescent forming a fireplace and flue. In this 
flue and in flues in the setting on each side of the boiler are placed cylin- 
drical generators communicating by large ducts with the boiler. Below 
the boiler the flue is carried downwards and to and fro in a zigzag direc- 
tion, and in each of these zigzag channels is placed a tube communicating 
at opposite ends with the tubes above and below it. The feed water is 
supplied to the lowest and coolest of these tubes, and is heated as it 
passes upwards to a tube placed in the ashpit, which communicates with 
the boiler by its side generators, The products of combustion after 
leaving the last of the zigzag flue channels, are carried through zigzag 

»ipes of thin metal placed in a chamber thr ough which air passes to the 
Poller fire, the air being thus heated and the products of combustion 
cooled before they escape to the chimney. For staring the boiler a valve 
or damper is opened, permitting the products of combustion to pass 
a from the side flues of the boiler tothe chimney until the — 
be establis 
2255. G. +e London, “* Valve-gear for direct acting steam engines.” 

_A communication.—Dated 28th June, 1873 
urpose of this invention is to increase the efficienc y, economy, and 
durability ot of direct-acting engines. It consists princi os, in the em- 
ployment of a reciprocating head with grooves which impart motion 
to the valve, also in the construction of au adjustable spring attachment 
for leading the wrist pin of the rocker shaft from one groove to the other 
in the reciprocating head. It consists finally in the device as a whole. 


2261. W. R. Evans, Massachusetts, U.8., ‘‘ Repeating fire-arms.”—Dated 
30th June, 1873. 

This invention relates to repeating fire-arms, and consists, First, of a 
novel ar ofa to contain cartridges ; and Secondly, of 
a block to operate the magazine, rte and discharge the fire-arm, and 
remove the cases of the exploded cartridges. The magazine consists of a 
hollow tube poate down tl the stock of the fire-arm, and provided 
with an 4) ay the introduction of cartridges. Attach 
inside of t! "tube is a spiral rib, within which is arranged a fluted shaft, 
in the flutings of which the cartridges lie so that when the shaft is made 
to revolve they are forward by the agit 
consists of tu 
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Harrison, London, “ Obtaining motive power.”— Dated '§2nd 





.”—Dated 4th January, 





centre, and when so moved opens an @ in which the case 
J} the cartridge last exploded a falls, seeesre' withdrawn from the 
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breech of the fire-arm by means of a retractor which is pivotted to one 

of the breech block, and is pressed w by a spring in time for 
dts edge to pass under the lip of the case and withdraw it from 
the gun barrel when the handle is . The bent lever described 
also carries a proj upon the edges of the fluted 


e 


point, which presses upoi 
shaft, and causes it to make a partial revolution by the movement of the 
handle of the breech yom Renee —— . _ ore . 
bi ht forward and deposited upon the upper edge o breech-! 
nate front of a projecting part of the latter, which forces the car- 
tridge into the breech of the gun barrel, and closes the latter when the 
handle is brought up into its place. The tire-arm is then discharged by 
dra e trigger. 


Class 2.-TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
oe — Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, &c. 


8. J. Vaw Den Bere, Portsmouth, 
January, 1873. 

Fixing to vehicles apy tus resembling a buckle with movable tongue 
and ca’ Making ends of traces to be used therewith on swivels. 

9. C. G. Gumpen, London, “‘ Apparatus for lowering and letting go ships’ 
boats.”—Dated 1st January, 1873. 

This invention relates to brake apparatus for easing the descent of 
ships’ boats, and latch hooks for suspending them from the davit tackles. 
The fall ropes are passed round a grooved drum, against which another 
drum can be pressed by a brake block acted on by a lever, so that the ropes 
being gripped between the drums their motion can be retarded or 
stopped. e latch hooks are of a forked form with the sling-rings of the 
boat resting on arms of bell crank levers mounted in the forks. As these 
arms carry the weight of the beat, the rings cannot be cleared by a pull 
of the bell cranks till the weight of the boat is eased by its becoming 
waterborne. By fastening the cord from the bell cranks to the fore part 
of a vessel moving ahead, the drag of the boat when it is afloat scrves to 
release the sling-rings automatically. 

15. J. 8. Leton, London, *‘ Carrying weights, &c."—A communication.— 
Dated 1st January, 1873. 

This provisional specification describes an overhead single or endless 
rope railway supported at intervals ; rope supported by sheaves or pulleys 
of a peculiar form, which allows the suspended load to pass free between 
them ; steam or other motive power applied to operate the same; re- 
volving drums for the endless rope to pass over; load allowed to pass 
from one section to another where the distance to be worked is too great 
from length; clip-jaws provided in some cases to attach load to rope; 
means to attach or detach loads without stopping endless rope ; indepen- 
dent motive power may be applied to each section ; buffers may be used 
when required. 

41. F. McCvean, London, “‘ Raising ships and vessels out of the water for 
examination and repair.”—Dated 8rd January, 1873. 

This provisional specification describes sinking a pontoon in a lock 
chamber, then floating a vessel into the lock and running out the water 
until the pontoon has sufficient power of floatation. The water is then 
again admitted, and the vessel floated out on the pontoon. 

47. P. Burton, London, ‘‘ Opening, closing, and securing the doors of railway 
trains.”"—Dated 4th January, 1873. 

This consists in opening and closing the doorways of railway trains by 
the use of sliding panels or sliding doors, which are all throughout the 
train opened or closed by the guard, driver, or other attendant, and 
secured by one or the other of them. 


56. E. Umpers, Leamington Spa, Warwickshire, A.G. Fenn, Beccles, Suffolk, 
and W. T. Wniteman, London, “ Signalling on railways.”—Dated 
4th January, 1873. 

The object of this invention is to signal from one train to another on the 
same line of rails in such a manner that the Jeading train shall intimate 
its position to the engine driver and guard of the next succeeding train 
at a distance of three quarters of a mile or other suitable distance by 
means of red or green lights or discs exhibited to such driver and guard 
from ape carried on the engine and in the brake van of such succeeding 
train. e first portion of this apparatus consists of “ setting apparatus ” 
mounted on the permanent way or on the sleepers, which apparatus 
being acted upon by apparatus carried by passing trains works (by means 
of connecting chains) ‘‘ delivering apparatus” which is also mounted on 
the sleepers or on the permanent way. This latter apparatus acts on 
mechanism carried by the next succeeding train and thereby exhibits the 
red or green glasses or discs to the driver and guard of such train. 


1770. W. R. Lake, London, “‘ Mechanism for facilitating the movement of 
traction engines.” —A communication.—Dated 15th May, 1873. 

" This invention consists in combining with the rims of wheels of 

traction engines sectional tracks, which as the wheels revolve are laid 

tangential to the rim in frent of the wheel to form a track to prevent the 

wheels sinking into the ground. The several sections of the track, after 

the wheel has passed over them, are taken up by the wheel and carried 

over by it to be laid in front of the wheel again. 

2270. G. Hasectine, London, “ Watering-columns for railway water tanks.” 
—A communication.— Dated 30th June, 1873. 

This invention consists principally in a watering column enclosed by 
and rotating within a vertical column. Also in the means employed for 
causing the discharge pipe to automatically return to and remain in 
position. Also in a valve, valve-seat, and chamber, combined with each 
other and with the surrounding casing to rotate freely upon a vertical 
axis. Also in the construction of the main valve, drain valve, casing, 
and the pipe for sustaining the said drain valve. Also in combining with 
the vertical portion of the watering column a smaller inner pipe for the 
passage of the valve rod. Also in the means for automatically cesing the 
valve, 


“ Tlarnessing animals.”—Dated 1st 


Class 3.—-FABRICS, 


Including Machinery and Mechanical Operations connectcd with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3. W. Bowker, Manchester, ‘‘ Looms for weaving.”—Dated 1st January, 

tome 

This invention relates to the ‘‘ dobby loom,” and consists in improved 
modes of working the healds according to the desired pattern of the fabric. 
In one arrangement knives or lifters are placed in guides, so that they 
can move to and fro horizontally, and motion is given to them by means 
of one or more levers and rods from the tappet shaft of the loom. For 
working the healds there is employed a number of three armed levers, 
one for each heald, two arms ig connected by slotted links to quadrant 
jacks attached by cords to the upper staves of the healds, and the other 
arm having at each side a stad to which is linked a hooked wire, one for 
each knife, there being as many hooked wires for each knife as there are 
healds, and the hooks are continually being caught by the knives, and 
give motion to the t armed levers, jacks, and ds, unless pre- 
vented by pins or projections on pattern cylinders or lattices. Another 
aot ontepaareon relates to that description of the dobby loom in which the 
knives move up and down vertically, and consists in improved modes of 
working the knives and pattern cylinders. The knives are connected 
together by an endless band, and to one of the knives is jointed a rod 
connected to one arm of a long double lever, the other arm of which is 
connected by a rod to a crank on the tappett shaft of the loom, so that 
the knives can have to and fro motion without the inconvenience of 
having rods passing between the warps. On the long lever there is a 
stud having a bowl placed in a slot in one arm of a lever, the other arm 
of which is linked to the shaft of one of the pattern cylinders, which 
shaft is connected by a rod to the other pattern cylinder, so that when 
motion is given to the long lever the twocylinders move to and fro simul- 
taneously, and at the same time revolve by means of ratchet wheels on 
their shafts and catches on stationary studs, to enable the required 
pattern pins or Sager to act on the hooked wires, or when motion is 
given to one pattern cylinder, the motion can be given to the other by 
two spur wheels, one on each shaft. 

18. J. H. Jounson, London, “‘ Spinning machinery.”—A communication.— 

lst January, 1873. 

These improvements relate mainly to the construction and 
the spindle and attached parts. ey are especially intended for ‘ ring 
spinning,” but may be used in whole or part in other kinds o: 
8 e main points of improvement are found in the step 
and its cover, the lubricating bolster with its double bearings and cham- 
ber, and in the form and construction of the interior of the bobbin. 


22. T. C. Craven, Hud Col: i f bd i —— 
. “ son, jumbia, U.8., “ Preparing cotton.”—Dated 
The ob; of this invention is 
9 ion is to control automatically the feed of 


ration of 





duced, and ‘ncombining Sick th Se onde ede 

a rev pe bare b- ete peters ef aisinns enttems ute 
cocks thee eely, im connecting gin 

ent other by a train of ina e in which 


series saws or serrated surfaces are 

between these saws or serrated surfaces a caries of bape Someone ns 
or breast . Acurved is attached to the end of 

or breast. A board in conjunction with the grate or broast and ike 


serrated surfaces. An adjustable board 

delivered to the throat. A condenser or cage is arranged in posi 
that a current of air may be drawn through its surface by a fan or other 
exhaust. The exhaust chamber is provided with a door for the removal 
of refuse. The layer or fibre on the cage is condensed so as to give it 
sufficient density and tenacity by means of aroller. The receiving roller 
is mounted so as to be capable of rising as the lap is wound thereon, 
pressure being applied by s or other means. An endless feed belt 
supported and driven by rollers receives the cotton from the feed-box and 
conducts it to the feed cylinder, by which the cotton is delivered through 
a chute into the hopper of the gin. The delivery of the cotton to the 
gin is regulated by a cylinder having a series of fin therein, 
supported on a shaft eccentric to its periphery, so that when the cylinder 
and the fingers revolve, such fingers protrude at the lower surface 
of the cylinder and be drawn within at the — surface. .The portion 
of the casing of the apparatus containing and supporting the grate or 
breast and the seed board is hinged or connected, so that it can be opened 
to give access to ym aa within, and openings are formed in the sides 
of the case for a sim: purpose. The condensing rollers and the cage 
may be caused to revolve together. In carrying out the second part of 
the invention a shaft is mounted in bearings carried by the main frame, 
and the upper end of this shaft is provided with gearing in connection 
with the feedgapparatus, and the lower end is geared in connection with 
the lap motion. A spur gear is keyed to and revolves with the shaft of 
the feed cylinder, and by means of an intermediate wheel is connected 
with the spur gear, communicating motion to the endless belt. By 
changing the size of the spur gear revolving with the shaft of the feed 
cylinder the motion of the endless belt may be inereased or diminished, 
and consequently the amount of feed regulated as required. The eccen- 
tric finger cylinder may be driven by any suitable gearing in connection 
with one of the rollers supporting and driving the feed belt. A series of 
connecting gears may be arranged, so that the speed of the feed appara- 
tus may be varied. In place of the endless apron a series of rollers may 
be employed. The gin is by preference driven independently. 

24. J. OtpkNow, Nottingham, “ Fabrics in twist lace machinery.”—Dated 

2nd January, 1873. 

The invention consists in the application of embroidery threads in 
ornamental designs upon the surface of fabrics known as “ tape” or 
“muslin” bands. The embroidery threads are attached to the surface of 
the fabric by operating those threads to the desired figure or pattern by 
the pope, so as to bring them into position to be caught and retained 
by the bobbin threads in their traverse, such bobbin threads also con- 
stituting the weft of the tape or muslin and the means of attachment of 
the embroidery threads to the surface of that tape or muslin. 


49, T. A1TKEN, Manchester, “‘ Printing on calico, dc.”"—Dated 4th January, 
1873. 


io 

This invention applies to that class of printing on calicoes and other 
woven fabrics wherein it is desirable to print a stripe or pattern across or 
upon the ny at intervals, the spaces between such stripes or patterns 
being wider than the circumference of the ordinary printing rollers. 
Hitherto such printing has been invariably effected by means of blocks 
worked by hand, but by the application of this invention it can be effected 
much more expeditiously and economically by means of the ordinary 
calico-printing machine. The invention consists principally in so 
mounting the roller whereon this particular part of the pattern is 
engraved that it can be raised up out of contact with the calico or other 
woven fabric being printed and be lowered er brought into contact there- 
with at the required intervals. 

73. J. W, Lame and 8S. Lowe, Nottingham, “* Transferring knitted fabrics to 
circular knitting machinery.” —Dated 7th January, 1873. 

This invention relates to means for facilitating the junction of ribbed 
work with plain work in the circular knitting frame, and it consists in 
the use of automatic apparatus fur laying the ribbed work on tu the 
needles of the circular knitting frame. 

134. F. J. Trivre, Southampton, ** Cutting textile fabrics.” —Dated 13th 
January, 1873. 

This machine consists of a horizontal table supported upon a stand, 
two rollers being placed beneath the former, and on which an endless 
band is arranged so as to work either forwards or backwards over the 
table. In connection with the table is a screw press in the foot of which 
is a slot, immediately beneath which is a similar slot in the bed or table 
of the machine. The fabric is laid upon the endless band and carried by 
it up to a regulating gauge, and held by the pressure of the screw press. 
A suitable knife, having by preference, a handle similar to that of a saw, 
is arranged to work by hand vertically through the slots, so as to cut the 
fabric as may be desired. 

1084. J. Cocker, Lancashire, ‘‘ Self-acting mules for spinning und dou- 
bling.” —Dated 24th March, 1873. 

This invention relates to the winding on motion, and consists in certain 
improved arrangements of parts for governing the winding of the yarn 
on the — in proportion to the increasing diameter of the cops. The 
screw of the radial arm gives motion to a cam acting on a lever in the 
> a which lever is connected by chains and pulleys to the faller 
shaft. 

2284. G. Hasectine, London, “ Looms for weavitig.”—A communication. 
Dated 2nd July, 1873. 


furnish the power with which the shuttle is driven independently of the 
power and speed with which the loom is opera’ ; the force that drives 
the shuttle through the warp is derived from a series of tension springs 


bearings and free to revolve in the same. ° 
Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


26. W. R. Lake, London, “‘ Machinery for manufacturing meal or flour.” — 
A communication.— Dated 2nd January, 1873. 

This invention relates to a novel apparatus or machinery for reducing 
grain to flour, and also for reducing oats, peas, and the like to meal ; the 
advantages obtained by its use are great saving in first cost over the 
usual burr stones, cheapness and increased efficiency in working, as it 
does not require dressing, and capability of producing an article equally 
as good as, or superior to, that at present manufactured. It is also 
easily adjustable to produce either fine or coarse flour, as may be desired, 
and the flour issuing from it is perfectly cool, instead of, as at present 
leaving the mill in a highly heated state. 


2287. G. Hasettine, London, “ Reaping and mowing machines.”—A com- 
munication.—Dated 2nd July, 1873. 

This invention consists in so combining the pinion by means of which 
the reciprocating movement of the knife or cutter-bar of a reaper and 
mower is transmitted to the same with the seat of the machine by means 
of levers, that when the weight of the driver is on the seat the said 
inion is thrown into gear to transmit motion to the cutter-bar, while it 
8 instantly thrown out of gear by removing the weight of the driver 
from the seat. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
39. G, F, Wuitinc, Balham, Surrey, and J, C. Boiron, London, “ Window- 
‘astencrs.”— Dated 3rd January, 1873. 
apparatus which forms the subject of this invention consists of 
two principal parts. One is a metallic plate capable of being attached to 
the upper sash of the window, and to which is connected a horizontal 
lever free to turn upon a vertical pivot. The other portion of the appa- 
ratus is attached to the lower sash, which is recessed for its reception, 


pivot on which it is free to turn at one end thereof, and having the other 
end of an angular form. The angular end of the bar is elevated when in 
its normal position by means of a suitable spring placed beneath the 
same, or by a weight placed at the other end thereof, the upper surface 
of the bar being thus caused to assume an oblique position. A hooked 
piece of metal is also attached to the plate at sufficient dis- 
tance from the angular end of the bar to admit of the lever being placed 
between the same respectively. In order to fasten the sashes the lever 
is moved forwards on its pivot, thereby depressing the bar on the lower 
sash until the former has the angular end of the latter, when it is 
be by the hooked piece of metal attached to the horizontal plate, 
an e angular end the bar rising by the agency of the weight or 
spring, the lever is held firmly in position. To e le the lever to be 
moved backwards to liberate the same, a or stud furnished with a 
suitable head is attached to the front side of the bar at or near the angular 








end thereof,and which works through a slot in the front of the 
lower etal position the F. one be the bar is ina 
horizon m, an e lever can readily moved ards to 
of the window being opened. ve “= 
Class 6,—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, de. 
31. ‘. pro London, “‘ Repeating fire-arms.”—Dated 2nd January, 





and partly consists of a horizontal metallic plate provided with a longi- | 
tudinal slot therein for the reception of a flat metallic bar attached to a | 


s s s ti igne | “ - 5 
This invention relates to the shuttle motion of looms, and is designed to | subordinate bits, as well as the adaptation of a vacuum for producing the 


wherein the same lever which is employed to open the breech also acts as 
a trigger for discharging the gun. ¢ breech-piece is provided with a 
sliding plug which expels the spent cartridge case by the act of opening 
the breech to receive a fresh charge. 





Class '7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, &c. 

21. J. C. Warrrensoury, and J. C. Wuitrersvry, jun., London, “‘ Con- 

vertible school desks.”—Dated 1st January, 1873. 

The desk top is secured at each end to a ket pivoted near the front 
to the upper front corner of the standard on which the desk is supported. 
At each extremity of the said bracket is a lug, by which the desk top is 
secured to the desired positi The st is are made with an opening 
at the upper part, in which a shelf is supported beneath the desk top, 
the whole forming a cheap school desk which may be readily converted 
into a level table or backed seat as required. 

28. W. E. Newton, London, “ Transposing key-ooard.”—A communication. 
—Dated 2nd January. 1873. 

The object of this invention is to convert any ordinary piano-forte, organ, 
or other analogous instrument, into a transposing instrument by placin,; 
an additional and adjustable key board above the ordinary key board or 
manual. 

2212. G. Hasettine, London, “ Braiding attachments for sewing machines.” 
—Dated 25th June, 1873. 

The said invention consists chiefly in the use of a tube surrounding the 
braid or through which it passes towards the needles, and in so combinin, 
the said tube with the presser foot or other guide connected with the 
machine that the braid may be easily turned over upon itself when an 
angle or reversed direction is to be given to it. 

2322. J. Wuirr, London, “ Fastener for shoes, gloves, dc.” —Dated 4th July, 
1873. 

The said improved fastener is composed of two curved links so con- 
structed and pivoted together and attached to the shoe or other article 
that they may be folded upon or within each other. 








Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaccutical Preparations, Fue! 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

3897. W. Mann, London, “ Charging and discharging gas retorts.”- 

24th December, 1872 

This invention has for its object the reduction, of manual labour, by 
the substitution of machinery worked by steam or other suitable power, 
the different parts of the apparatus being operated upon through the 
intervention of pressure, or a vacuum caused by the aforesaid power, the 
employment of a vacuum for the purpose being new. The machine is 
made so that it can travel to and fro in front of the retorts, and certain 
parts of it are so arranged that the scoop or rake may be raised or lowered 
to any suitable elevation to suit the position of the retorts. The apparatus 
is preferred to be made in two separate and distinct machines, one for 
charging and the other for drawing. The apparatus for charging the 
sooop with coal consists of an elevator and accessories. A receptacle for 
coal is attached to the bottom of the machine, and in it is placed a drum, 

a corresponding drum being erected overhead. Around these drums tw 

endless pitch chains carrying buckets work the said buckets carrying the 

coal from the receptacle to the top of the clevator, when they are sud 
denly tilted, and the coals contained in them are thrown into a hopper. 

The noveltyin this part of the apparatus is the use of an upright clevater, 

and the peculiar manner in which the buckets are hung and tilted. The 

hopper referred to supplies coal to an horizontal case, into which the coal 
is drawn by a screw. When the case is filled its bottom is opened and 
the coal falls down a shoot into the scoop. In case the coal-supplying 
screw runs too fast means are provided for returning the surplus coal to 
the receptacle, or by a sliding action of the end of the case operating 
upon levers, the screw is stopped. Means are also provided for stopping 
the elevator should the hopper become surcharged. The whule of the 
arrangement in reference to the hopper, screw case, and shoot isnew. 
The scoop consists of two parts divided along its bottom, and is made to 
enter the retort by means of chains actuated by the engine power through 
the intervention of gearing, or by the application of a vacuum, for the 
production of which special apparatus is provided. When the scoop has 
attained a suitable distance in the retert, the scoop is thrown open by 
similar means to that just described, and the coal is distributedinacreseent 
or semicircular-shaped layer in the retort. The scoop is then withdrawn 
by the same power, and is ready to receive another charge of coal for 
the purpose of repeating the operation. The peculiar arrangement for 


Dated 





wound spirally upon a shaft, the ends of the said shaft being fitted into | 


moving the scoop forward and backward and for opening the same, to 
gether with the application of a vacuum for the purpose is new. The 
rake, bit, or head is attached to either a solid or hollow bar, which has an 
axial motion, and is also furnished with subordinate bits, which enable 
the rake to bite into the coke and do its work more effectively. When 
the rake bar is passed into the retort and has obtained full hold of the 
coke, it may be withdrawn hy impulsions, or by one steady pull, or a 
combination of both. The giving a an axial motion to the rake and the 


requisite motion if found desirable, are new. An implement something 
like a scoop, semi-rotative cutter, or bar shovel is also provided to assist 
the rake in removing the charge when found necessary. This implement 
is also new. 

3013. L, A. Bapinx, London, “‘ Closets.”—Dated 24th December, 1872. 

The First part of this invention relates to improvements in the arrange 
ment and construction of water-closets for the purpose of preventing the 
water (used for washing the pan) from mixing with the urine and feval 
or solid matters. The Second part of this invention relates to improved 
apparatus for receiving, treating, and filtering the urine and fecal matters 
as they are discharged from the water closet or other source. Thirdly, 
in the application of a new chemical solution for the direct chemical 
treatment of urine in order to extract the salts (ammoniacal) which may 
be mixed with the solid matters in order to increase the agricultural 
value of the manures thus obtained. Fourthly, in improved arrangements 
and chemical disposition of apparatus for the purpose of applying this 


| improved system to urinals in order to treat the urine chemically. 





This invention consists of a simple construction of repeating fire-arms 





Fifthly, in improved means of preserving the manure when dried and 
Se together with improved chemical combinations for fixing the 
ertilising principles which the organic matters contain in order to avuid 
their destruction, which generally follows by decomposition (caused by 
fermentation). 

3924. W. McApam, Glasgow, N.B., “ Utilizing waste products of chemical and 
other works.— Dated 27th December, 1872. 

The feature of novelty which constitutes this invention is the utilizing 
of waste products of soda ash works, alkali, soap, iron and other chemical 
works, and converting the same into bricks, or blocks of solid material 
suitable for building and other structural purposes. 
$926. D. C. Mitter, Larkhall, Lanark, N.B., “ Distilling, evaporating, or 

concentrating saccharine and other solutions or liquids.”"—Dated 27th 
December, 1872. 

The feature of novelty constituting this invention is the causing air or 
vapours or gases to pass into and through the solutions or liquids to be 
distilled evaporated, or concentrated. 

3930. B. Warre, and P. T. Hexpry, Glasgow, N.B., “* Liquids to be burned 
for illuminating purposes.”"—A communication.—Dated 27th December, 
is72. 

This invention consists in taking naphtha of a specific gravity of about 
60 deg. or 65 deg. Beaumé, and mixing every forty gallons of it with 4 Ib 
pulverised alum, 5 oz. camphor, 2 lb starch (by preference that obtained 
from potatoes), and 4 oz. oil of sassafras. The mixture is kept for two or 
three days, and is well stirred at intervals, after which the liquid part is 
separated by filtration, and is then ready for use. 

3939. R. Wittiamson, and J. Date, Northwich, Cheshire, “ Salt.”—Dated 
28th December, 1872. 

First, brine is evaporated by steam ~~ directly to the upper 
bottom of a pen, called pan A, such steam being generated from water 
contained wi a double bottom, the fires or flames and heating gases 
acting on the water covered outer bottom. Second, steam from pan A, 
or other steam, is led through a series of pipes in an other pan called pan 
B, such pi being movable up and down, centre steam-tight joints 
being provided. Third, the movable pipes under the above second part 
are balanced by chains and weights over pulleys. Fourth, hot brine is 
supplied to pans bythe feed-pipe being led through hot water. Fifth, 
brine, hot or cold, is supplied to pens through s apertures in pipes 
or through a series of smal] nozzles. 

3046. W. B. Patrick, Upper Clapton, Middlesex, “ Sugar reining.”—Dated 
28th December, 1872. 

The invention relates to forming the outer or enclosing cases or covers 
to filtering bags used in the — of filtering in the refining of sugar, 
of india-rubber or combined india-rubber and cloth, or such like material, 
vulcanised or prepared so as not to be injuriously affected by heat. 

3049. J. Hyco, Manchester, and J, Stennouse, London, “* Treating waste 
liquors containing | phosphat pounds.” Dated 30th December, 
1872. 

The inventors precipitate arseniates, arsenites, or phosphate from the 
waste liquors resulting from the so called “dunging” process, aes 
for the fixation of mo: ts on textile fabrics and yarns, by an addition 
of muriate of lime or other suitable carthy or metallic salt, and after 

lecting the ipitate on a filter, nt it by carbonate of soda 
or other suitable alkaline salt, reproducing by a Hquia or salt similar 
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to that originally employed for the “dunging” process. They can, where 
preferable, precipitate insoluble arseniates, arsenites, or phosphates at the 
same time as fatty and coloring precipitates, by running the waste soap 
liquor and waste “‘ dunging ” liquor into the same pit, and precipitate the 
mixed liquors by muriate of lime or other suitable out 

from this precipitate the arsenites, arseniates, or phosphate by a suitable 
acid, and from this solution by addition of lime or other alkalineagent, they 
obtain a precipitate, upon which they operate in the same manner as the 
pricipitate from waste ‘ dunging” liquor alone. They treat the fatty com- 
pound left by one of the processes descri in the specification of letters 
ao. out to John Thom and John Stenhouse, dated July 22nd, 

» No, ; 


3956. J. H. Jonnson, London, ‘‘ Treatment of maize and other like grain 
for the production of starch, &c.”—A communiation.—-Dated 30th 
December, 1872. 

This invention consists of a process for obtaining starch in a rapid and 
economical manner from maize by mechanical means, and in applyin 
the ligneous residues or products to the manufacture of paper pulp, an 
the fatty products to the preparation of soap. The essential feature of 


type wheel escapement and the electro-magnet that of the press mechan- 
ism ; and further in the manner of actuating these escapements separately 
by two trains of wheels impelled by one main . 

54. H. Kesterton, Mosely, Birmingham, “‘ Metal telegraph poles,”—Dated 


Pn a RIS taper tube is rolled and ; 
ig a ro) and ; 
cut into lengths, the ends are expanded intorings having lugs upon them, , 
and tj form clips or rivets are used to fix the parts together when the | 


post is erected. 





Class 10.—-MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
-> H. Sir, London, “‘ Carbonising clay, &c.”—Dated 24th December 


This invention relates to a novel treatment of porous materials and 
articles or objects made thereof, whereby they are converted into 
materials properties altogether different to those peculiar to 
them in their normal condition. said invention consists in a process 
of treating such absorbent materials by first causing them to absorb 





the process is the entire and complete se: tion of the three P 

elements of the maize, viz., the starch, the lignecus and fibrous matters, 

and the fatty azotised matters. 

1. C. W. Harrison, London, “Gases for lighting, heating, &c.”—Dated 
lst January, 1873. 

The novelty of this invention ists in carb or ing the 
proportion of carbon in hydrocarbon gases, such as gas, and after- 
wards mixing or combining therewith atmospheric air, 

4. 0. E. Pont, Liverpool, “ Salt"—Dated 1st January, 1873. 

This relates to evaporating apparatus in which the flames or heatin, 
gases are passed between two pans, and consists in covering the top o 
the bottom pan with sheet iron or other material, referably formed 
channel wise when viewed in transverse section. The bottom pan is 
made wider than the top one, to allow rakes to be conveniently used. 

17. C. Bounpy, Birmingham, ‘‘ Treating waste products, dc., containing 
zine.” —Dated lst January, 1873. 

According to this invention the waste product or material, consisting 
principally either of hard spelter, old zinc, new zinc cuttings, or zinc 
riddlings from galvernisers’ ashes, is placed upon the top of an incline, 
forming the bed of a muffle or nearly closed chamber, and heated so as to 
sweat from out of it the zinc, which zinc runs down the said inclined 
bed carrying with it any lead which may be contained in the material, 
and also solid particles of foreign matters. The liquid metal collects 
in the first of a set of receivers situated at the bottom of the bed. In the 
first receiver alarge portion of the solid matter carried with the metals 
falls to the bottom. The metal in this receiver is removed from time to 
time, the upper part being poured back and the lower part being cast 
into ingots and treated again. As the first receiver becumes filled the 
zinc overfloWs into the next receiver, and so on, where a spontaneous 
separation of the kind described takes place. ‘The separated and purified 
zine finally collects in a large pan or reservoir, and may be cast into 
Ingots or otherwise. Before treating zine riddlings from galvanisers’ 
ashes by the process described they undergo a preliminary treatment for 
the purpose of utilising the sal-aumoniac and oxide of zinc contained in 
the said ashes. 

34. J. Bors, London, ‘Oven for baking bread, &c.”"—Dated 2nd January, 
1873. ha 
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First, the oven discharges no smoke ; Secondly, it can be constructed 
of various materials ; Thirdly, it can be constructed in any form or size ; 
Fourthly, the bread or confectionary can be put in or withdrawn from 
the oven uninterruptedly on several sides; Fifthly, considerable saving 
of time and labour ; Sixthly, great saving of fuel ; Seventhly, consump- 
tion of its own smoke ; Eighthly, the heat is regulated as required. 

35. W. B. Sternens, London, “ Manufacture of paints.”—Dated 3rd Janu- 
ary, 1873. 

The application and use of slacked lime or plaster of paris. one or the 
other, or both, instead of or in corabination with the usual bases em- 
ployed in the manufacture of paint. 

38, G. Biscuor, Glasgow, ‘ Purification of water.”—Dated 8rd January, 
1873 


This invention has reference to the process of purifying water by filter- 
ing it through spongy iron for which letters patent, No. 2516 of 1870, were 
granted to the petitioner. The present invention consists in causing the 
water to filter through marble or limestone after passing through the 
spongy iron in order to remove the iron taken up by the water. Filters 
for this purpose are described consisting of a vessel with perforated 
bottom containing the spongy iron placed above a vessel with perforated 
bottom containing the marble or limestone, and arrang ts are 
described whereby the water after filtering through the spongy iron is 
made to rise to the level of the spongy iron again before flowing down on 
to the marble or limestone, in order to keep the spongy iron always 
immersed. Animal charcoal may also be employed in place of the marble 
or li t for retaining the iron. 

42. W. G. Tuompson. Manchester, ‘‘ Extracting oleaginous or fatty matters 
Srom liquid or solid substances.” —Dated 3rd January, 1873. 

The object of this invention is to separate oleaginous and fatty matters 
from various substances with which they may be combined, eo that such 
oily or fatty matters when separated may be applied for various purposes 
in the arts. 

45. A. A. Crotu, London, ‘‘ Distillation of l liquids.”"—Dated 4th 
January, 1873. 

This invention relates to means by which the liquid matter to be acted 
upon is received into the upper of a series of evaporating trays or 
chambers, and in overflowing that to the next, and thence to 
each in succession until it arrives at the lowest, which is that immediately 
over and surrounding the fire. The heat passes up through the centre of 
the lower chamber, thence radially over the liquor in that chamber and 
under the chamber next above, and thence under and over each to the 
outlet. The firedoor of the furnace is sealed after the supply of each 
charge to cause all the atmopheric air to pass through the fire, and such 
air is forced upwards or forwards where the vapour has to pass through 
another media, as in the fact Iphate of ja, or it may 
be drawn by vacuum. 

50. P. Spence, Manchester, g valuable substances derivable from 
residual liquors.” —Dated 4th January, 1873. 

This invention refers to obtaining valuable substances from the liquor 
arising from the manufacture of alum by the process patented by the 
present inventor, dated June 9th, 1870, No. 1676. 

59. W. Fouris, Glasgow, ‘Charging and drawing retorts."—Dated 6th 
January, 1873. 

The feature of novelty which constitutes this invention is the employ- 
ment of hydraulic cylinders for —— “scoops” or “‘rakes” for 
ce or drawing the retorts. The cylinders may be connected by 
telescopic joints, and may be operated with air, steam, or other fluid or 
liquid in lieu of or with water pressure. 

68. J. spun, Adderbury, Oxfordshire, “ Oil paints.”—Dated 7th January, 
1873, 














« Othaini: 





This invention consists in giving body or opacity to the paint by using 
as a basis the natural mineral carbonate of ta and zinc, or native 
zinc ore, to which carbonate of baryta is afterwards added. The zinc ore 
or the baryta and zinc mineral is subjected to a ting pom e 
required colour or shade of colour is given to the paint by the addition of 
calcined ores of lead, tin, zinc, copper, iron, or manganese. to the com- 
pound or mixture. By the use of — a liar glossy surface is given 
to the paint, and the said baryta effects such rapid drying of the 
paint that the use of ordinary dryers is rendered unn f° 


325. J. Imray, London, “ Subjecting substances to heat.”—A communication 
— Dated 28th January, 1873. 

This invention relates to means of applying heat to substances so as to 
effect continuously operations such poy = tm 4 roasting, calcining, evapo- 
rating, distilling, gas producing, and the like. A heated liquid’ such as 
molten metal, is caused to circulate either regularly or intermittently by 
pulses in a canal, or in channels communicating with each other, so that 
the liquid makes a complete circuit. The matter to be operated on is 
dropped or fed upon the circulating liquid and carried along by it, sub- 

ected to the heat during its pro; the matter or residuary matter 

ing removed at another part of the circuit. For drying and li 
tions when the gases or vapours evolved are not to be Collected. the canal 
may be open. But for dis’ ling, gas producing, and the like, the canal is 
closed over like o pipe, or cov by a hood of inverted t shape, the 
limbs of the h dipping into the circulating liquid so as to seal the 
interior from the outer air. 

2311. G, Hasevting, London, “ Distilling and barrelling turpentine and 
bleaching resin.” —A communication.—Dated 8rd July, 1873. 

The First part of this invention relates to the distillation and barrelling 
of turpentine, and to improved apparatus and appliances which the in- 
ventor employs in developing the different of this — or 

ites to the bleaching, 


operation, e Second part of the invention 
Chatfying, and refining of resin. 
Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
vtrient depuien and Galvanic Batteries. : 
40. B. Hunt, London, “ Printing telegraph instruments.” communica- 
tion.—Dated 8rd January, 1873. 


The improvements mainly in a series of mechanical devices 
arranged and operating in combination with et anda 
in 


polarised et under certain electrical 
magnets shall release an escapement, the 











carbon from a liquid containing the same and then expelling the volatile 
portions of the carbon; and the said invention is applicable to the 
treatment of all subst capable of absorbing and retaining the 





carbon. 


$921. R. Brypon and J. 8. Dapvipson, Whitehaven, Cumberland, and T. 
A. Warrinoton, Lewisham, Kent, ‘* Machinery for drilling, boring or 
cutting rock.— Dated 26th December, 1872. 

i tion has ref First, to the partial rotation of the cuttin 
tool or drill by means of a eon or lever operating in conjunction wi 
teeth on the piston. Secondly, to the use of a piece or bolt 
operating in conjunction with grooves in the piston rod, for preventing the 
rotation of the tool during its forward stroke. Thirdly, to an —— 
ment for adjusting the position of the cylinder by meane of worm rai 
at its sides, worked by worm wheels or nuts actuated from a cross shaft. 
Fourthly, to an improved construction of tripod or stand. 
$923. C. D. ABEL, London, “‘ Construction of paper weights, boxes, dc., in 

— of rouleaus of coin.”—A communication.—Dated December 

th, 1872. 

This invention relates to the construction of paper-weights and orna- 
ments for boxes, and otber articles in imitation of rouleaus of coin. Strips 
of thin steel metal, rolled so as to have a grooved and milled appearance, 
are bent into cylindrical form, with pieces of round wood inserted at each 
end covered by metal discs stamped in imitation of coin. These cylinders 
are grouped together, and melted lead is run inte them, so as to hold 
them ther and make them heavy for paper weights. Or they are 
attached to the exterior of boxes and other articles so as to give the 
appearance of piles of coin. 

3927. W. Larrimer, /lolme Head, Cumberland, “ Apparatus for extinguish- 
ing sire.”--Duted 27th December, 1872. 

The invention consists in storing or prumeving the chemical ingredients 
which, when combined, produce carbonic acid gas or other vapours for 
extinguishing fire, in two or more separate vessels or compartments 
provided with connecting pipes, instead of combining these ingredients 
as now customary in the case of the ‘“‘fire extinguisher.” The ingre- 
-ients, being kept separate until they flow from their separate vessels and 
unite in the delivery pipe, produce the maximum effect. 


3933. J. Quin, Leyland, Lancashire, ‘‘ India rubber tubing, dc.”—Dated 
27th December, 1872. 

This invention relates to the facture of solid less india-rubber 
tubing for gus and other eae and consists principally of a method 
of and apparatus for forming such tubing by pressing the rubber whilst 
in a plastic state through a die ia a somewhat similar manner to that in 
which lead tubing is made. 

3941. G. Bepson, Manchester, ‘‘ Rolling wire and other rods or bars of 
metal.” —Dated 28th December, 1872. 

This invention relates to improvements upon that arrangement for 
which letters patent were granted to the present inventor, dated 2nd 
July, 1862, No, 1935. 

3912. G. GULIVER, Barnsley, Yorkshire, ‘‘ Spindles for locks, latches, and 
other fusteniags "—Dated 23th December, 1872. 
The spindle is formed with grooves on two or on all its four sides, 
reserving the four angles of the square for fitting into the hole in the 
nob and in the lock. It can also be made of a triangular form, the sides 
being grooved or nut, as required. 
3950. 8. G. Camroux, London, ‘‘ Receptacles to be used for heating purposes.” 
—Dated 30th December, 1872. 

Manufacture and use of a recessed chamber to be furnished receptacles 
in oa use for heating; also of stands or supports to be used 
therewith. 


$944. H. Vennam, and C. J. Warne, London, “Flexible type, inking pads, 
&c.”—Dated, 28th December, 1872. 

The feature of novelty of this invention consists in com uncured 
caoutchouc in moulds made of plaster, metal, paper pulp, or other suitable 
material, in accordance with the letters, words, and devices required to 
be produced, and afterwards curing it in the manner usually practised 
in the manufacture of mineralised or vulcanised india-rubber. 

3945. C. F. Woop, Birmingham, “‘ Manufacture of cigars.”—Dated 28th 
December, 1872. 

Cigars are usually made or covered by a machine consisting of a series 
of horizontal parallel rollers geared together at one end, the head of the 
cigar being shaped or covered by fixed bearings of the required shape, in 

ch the ends of the rollers work. According to invention small 
supplementary rollers are employed for sha) or covering the head of 
the cigur in place of the fixed end bearings described, the heading or 
supplementary rollers having the figure required to give the desired shape 
to the head of the cigar. The axes of these heading rollers are inclined at 
a small angle to the axes of the ordinary rollers, and are by preference 
geared by the said o ry rollers. By the use of these improved 
machines the head of the cigar is shaped or oe a rolling action 
instead of by the ordinary rubbing action, and the h is in consequence 
very neatly and effectually made. 
3957. J. W. Srencer, N tle-cn-Tyne, “ Production of iron.”—Dated 

30th December 1872. 

This invention consists in the production of iron by bringing redu 
, or if necessa: and air, under pressure in contact wi 

oxides or oxides and fluxes, or oxides, fluxes, and carbonising materials, 
in a furnace or reducing chamber, where they have previously or not been 
brought to a temperature sufficiently high to enable combination to take 
place, thereby reducing metals from their oxides direct as a successful 
commercial operation. 
3950. J. Harrincton, Ryde, Isle of Wight, “ Treatment of paper, éc., 

Sor the production of artrficial leather.” —Dated 81st December, 1872. 

The invention consists in taking strong paper and staining or dyeing it 
to any desired colour as a ground colour, and then colouring the surface 
thereof to the tint required; the paper is then glazed and afterwards 
waterproofed by the application of a solution of shellac thereto. In 
certain cases glycerine is applied to the paper to produce ‘_o- degree 
of pliability ; or in some cases the glycerine may be mixed with the dye. 
The paper is then, if preferred, grained as described in specification of 
patent No. 2422, 1872. 

3360. K. H. Cornisn London, and A. Srrance, “‘Casks.”"—Dated 81st 
December, 1872. 

First, the cutting the casks transversely into segments ; Secondly, the 
bolting the same together, so as to be firm and watertight ; Thirdly, the 
manner in which the bolts, nuts, &c., are arran, 80 as not to project 
heyond the natural equatorial diameter of the cask; Fourthly, the 
enabling casks to be thoroughly washed and dried ; Fifthly, the enabling 
our casks to be used as packing cases for id goods without be’ un- 
hooped. This is an unique feature; Sixthly, the diminution of the 
space required for storage or curriage of empties; Seventhly, the inven- 
tlon generally. 

3963. J. Buttoven, London, “‘ Safety and relief valves.”—Dated 81st 
D , 


, 1872. 

This invention relates to the construction and arrangement of safety 
and relief valves, so as to reduce the necessary load and to provide a large 
area of o . Two valves, one of greater area than the other, are 
united on one , and the pressure tends to open the larger and close 
the smaller, so that the load required is that due to the difference of areas, 
while the opening is equivalent to their sum, 

3864. G. Spencer, London, and W. M. Smitu, Stratford, Essex, “‘ Tempering 
steel.” —Dated 81st December, 1872. 
The method consists of tempering steel for various by 
anging the steel, brought to a proper heat, first into a bath of eil to 
seen en it, and then into a bath of water to impart to it any required 
degree of hardness, 














16. J. Coorer, Birmingham, “ Moulds and mould boxes for casting metals.’ 
—Dated 1st January 1873. 

This invention consists in moulding pulley block w! hand wheels, 
and other small articles in the following manner. A model having nearly 
the figure of one half of the wheel to be cast is fixed with its side 
downwards to the centre of a base plate. A half mould box 
upon this board a half mould is formed in sand, the aa ition of the 
half mould box with respect to the model being di a 

plate with the mould being inverted 
the model are lifted therefrom a second half 
mould has 


used for casting in the usual. 
cast the base board may carry several models, so as to make 2 mould 
in which several wheels may be cast at one time. 
19. W. E. Newton, London, “ Cutting and cupping metals, &c.”—A commu- 
nication.— Dated 1st January, 1873. 

This invention relates to the manufacture of various ——— by 
cu or stamping out a blank from metal, paste or othr 
ma’ in the sheet and afterwards giving it a cup shape by indenting 
and drawing out such blank. 

27. W. R. Lake, London, ‘‘ Brushing machine for cleaning horses.”"—A com- 
munication.—. 2nd January, 1873. 

This invention relates to a machine for cl horses, and is designed 
as a substitute for the usual hand apparatus ; it a rotary brush driven 
by a suitable prime mover and capable of free adjustment and applica- 

ion to the erent —_— of the animal whereby the most thorough 
cleaning of a horse is effected in a few minutes. 

2184. C. TovalLion, Paris, ‘‘ Horseshoes."—A communication.—Dated 23rd 
June, 1873. 

The invention consists in manufacturing the horseshoes witha flattened 
iron part and a grooved hooked steel part soldered together. 

6. W. Stroupury and D. Drummonp, Brighton, “Casting metals.”—Dated 
lst Janvary, 1873. 

The novelty of the invention consists in exhausting the air and gases 
from moulds and matrices through the medium of an air pump or other 
exhauster as the molten metal is poured or run into the same, producing 
thereby sound, dense, and solid castings. 

7. D. B. Peesies, Edinburgh, N.B. “Illuminating gas."—Dated lst 
si tame + Jatin t prises a regulating chamber 
i improv a apparatus com a ating chamber, 
within which all the working parts are contained, and into which the 
gas from the receiver or supply pipe is admitted through a valve aperture 
that is more or less closed by a conical or conoidal valve, the gas passing 
onwards from the regulating chamber by a pipe or pij to the burners. 
The regulating cheneer consists of d disc-shaped top and bottom, 
connected by a band of a suitable flexible material, such as leather or 
skin, so that if the internal pressure should exceed that of the atmosphere, 
together with the weight of the top and of any load that may be applied 
to it, the top can rise and the chamber expand. The inlet valve is fixed 
on a horizontal spindle which is screwed to workin an internally screwed 
, and which is ted to the ble top of the chamber, so 
as when the latter 1ises, to turn the valve in the cirection for closing it. 
In supplying the gas in carri: or other locomotive structures each 
burner or set of burners is held by a spring to obviate the liability to the 
putting out of the light by a sudden jerk. 
10. J. Gorpon, London, “ Manufacture of envelopes.” —Dated 1st January, 
1873. 





The novelty consists in making the back and front of envelopes the 
same, and so having a double flap or folds, which are fastened together 
by adhesive compositions and folded down and fastened again on to the 
body of the envelope, thus securing greater safety and privacy than is 
obtained by the present method. 

11. F. Parcipet, Paris, “ Smelling-bottles.”—Dated 1st January, 1873. 

This invention relates to the opening and closing of smelling-bottles, 
and consists in the employment of two plates, fitting truly one against 
the other. They are each formed with holes, and one of them is capable 
of turning on its axis so as to bring the holes in the two plates — 
each other when it is desired to open the bottle, or to bring the full parts 
of one plate opposite the holes of the other plate when it is desired to 
close the bottle. 

12. D Decastro, Mortlake, Surrey, ‘‘ Gas meters.”—Dated 1st January, 
1873. 

By this invention the pipe by which the height of the water in the 
mA. is regulated has inane, instead of passing through stuffing-boxes, 
firmly fixed in the top and bottom of a chamber, which are constructed 
of lead or other flexible yet sufficiently rigid material. This flexibility 
allows the pipe to be exactly adjusted to the proper height. The gas 
supply iabele fixed inside the same chamber instead of outside it, and the 
surplus water is led direct to the waste water chamber by a separate 
tube. The inlet re; ting valve is fixed under a bracket upon the inlet 
pipe or directly under the inlet pipe itself. ; 
14. G. Rawte, Bristol, and W. N. Evans, Bedminster, Somersetshire, 

seid aot aif amy «a tecting the grain sides of 

This provisional specification describes protecting the 
skins fs ‘otect ans from the action of the tanning bath during the 
process of tanning. ho ens 
20. A. V. Newron, —_," Paper-ruling h '—A 

ai 

Tin Savution conéists mainly in the combination with an electro- 
magnet, armature, and striking pen beam actuated by the magnet, of a 
revolving cam composed of two or more sets uf adjustable cam sections, 
a circuit breaker and closer attached to the pen beam for operation by the 
cam sections, and a stop gate for the purpose of causing the ruling pens 
to come into operation as required. ; " 
23, A. H. Smtrn, ang U.8., “* Machinery for crushing stone, dc.” —~— 

Dated 2nd January, 1873. 

Ahopper for the stone or material to be crushed is made with a movable 
jaw at one side; the hopper is wider at the mouth than at the upper 
end, to allow the mate: to spread as crushed. The jaw swings from 
— bearings and is connected with a hydraulic ram in a strong 
cylinder or vessel containing liquid. A plunger is forced into the liquid 
and moves the ram and jaw; as it rises, a spring draws back the jaw 
and keeps the ram against the water or liquid. A stup determines the 
movement. A safety valve prevents injury, and an inlet valve allows the 
plunger to draw in liquid to supply any deficiency in the cylinder. 

29. E. R. Morris, London, “ Measuring distances on maps, &c.”—Dated 
2nd January, 1873. 

The instrensent consists of a circular box enclosing a pulley to which a 

inter is secured, and which receives motion from a travelling roller 
nr we a roughened boss by a band. The sizes of the — and 
are of such proportions that the pulley receives one revolution and gives 
one revolution to the hand to ten inches travel of the roller. The casing 
is provided with a movable glass front secured by catches, and under- 
neath which are placed scales or dials, upon which the distance is recorded 
by the hand. en using the instrument the roller and hand are set to 
zero on the scale, with the centre of the roller immediately over one end 
roadway, river, or other object on the map, drawing, or surface 
e roller is then run along = yd oe ~ = 
bends as much as possible, and when it has arrived at the other extremity 
the exact distance traced is immediately ascertained by glancing at the 
position of the hand or pointer on the dial. 

38. M. Henry, London, “ Water gauge.”——A communication.— Dated 2nd 
January, 1873. 

The pomvee consists of two cocks united by a glass tube held in a pro- 
tective with openings. There is a valve in each cock, which valves 
if the tube should break are caused to close the passage for steam and 
water, by the action of the steam and water themselves. . 

44. S. Buckie, Hyde, Cheshire, “ Combined pipe-wrench and cutter. —Dated 
8rd January, 1873. 

The fontunes ‘ef novelty which constitute this invention are the con- 
struction of a ed jaw forming the segment of a circle projecting 
from the enlarged end of the barrel and the application of a claw or claws 
enabling it to answer as a one wheel cutter and wrench with one claw, 
and as a three wheel cutter with the other claw. 

46. T. Leemina and R, Ray, Manchester, and F. G. Lynpe, Kirkby Stephen, 
Westmoreland, ‘* Machinery for a colouring, or otherwise orna- 
menti ."—Dated 4th Janvary, L 

The sagen ae othes material to be bronzed or otherwise ornamented, 
ha’ its printed side upwards, is fed into a box and passes between the 
bron: brush and an india-rubber or other suitable endless belt passing 
over rollers and between brushing and polishing rollers. The bronze or 
other powder is contained in a stationary or revolving box with perfora- 
tions. The slits in the box which the paper or other material 
is fed and discharged are provi with india-rubber and other flap 





valves, 
48, T. Wurrsurn, London, ‘‘ Method of 
id 
tterns, &c.”—Dated 4th January, 1873, 

The novelty of this invention consists in printing and reproducing 
designs, patterns, and devices on wood, wood veneers, and on 
papier-mache for ornamental and decorative purposes. A press 
employed to produce the requisite impression on the wood or other 

ace. 


53. H. Kesterton, Mosely, Birmingham, “ Rolled tubes, &c.”—Dated 4th 


, 1873. 

phat “at to this ional cation, tubes are rolled from a coil 

of puddled bar. Tubes, bars, an plates are rolled at once to the finished 

form required by a series of rolls, one in front of the other, and which 

are independently driven, and the tube, bar, or plate controls the speed. 

65. H. Jewert, London,**A new toy.”—A communication.—Dated 4th 
January, 1873. 


The which forms the subject of the tt invention consists of a 
catnal taka dame or other snatertel; cocks block wr poy He ne its 
upper surface a portion of a or tation and on reverse 
or under side an phabet serving as a key to the 
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64. A. W. C. WittraMs, London, “ Extracting nails.” —A communication.— 
Dated #th January, 1873. 

This invention relates to a simple, cheap, and efficient implement for 
extracting nails. The said implement has a h ‘llow cylindrical stem. 
Firmly secured to the lower end of the said stem isa steel plug. The 
outer part of this plug forms a sharp pointed claw, affixed to this claw 
by a rivet is a second claw. From this second claw extends a curved arm 
which forms a fulcrum Into the cylindrical stem the inventor fits a 
rammer which may be moved freely within the stem, but is kept in posi- 
tion therein by a strap. 

S4. A. T. C. Scmorvers, The Hague, Holland, “‘ Trusses for the cure and relie 
of hernia.” —Oated 8th January, 1873. 

This invention refers wholly or mainly to the pad or cushion of trusses, 
and consists in making tbe said pad or cushion as follows: ~The back of 
the pad is made of a series of radial sp arms connected to a central 
plate, the springs and plate having a dome-like figure, the outline of the 
<iome being either circular or elliptical. Within the dome or spring back 
is a conical cviled spring. The parts described are contained within a 
«ase or cover of vulcanised india-rubber. The pad is so connected to the 
spring band passed around the body of the persun using the truss as to 
dow the pad considerable range of motion about the end of the spring 
band. The face of the pad is slightly convex, the central part projecting 
considerably by the action of the conical ~ a g In using the truss the 
central ‘ of the face of the pad is applied to the centre of the rupture, 
the said pad being pressed by the spring band against the body. The 
edge of the pad is thereby pressed all round against the body, and the 
position of the pad fixed by the hold which its e acquires on the flesh 
of the part to which it is applied. By these improvements the pressure 
of the truss is applied to the rupture at the precise point required, and 
the truss is not liable to displacement by the motion of the body of the 
wearer. 

95. P. Gay, Paris, ** Excavating coal, stone, or other minerals.”—Dated 9th 
January, 1873. 

This invention consists in improved modes of giving tie cutting tools a 
revolving and advancing motiun at the same time, for the purpose of 
making slots or mortices at the sides or other parts of the seam or gallery 
of tbe mine or rock, and also in improved arrangements and contrivances 
for enabling the machinery to be comparatively light in weight, easily 
moved from place to place, quickly fastened, and its parts changed as 
required with ease and expedition. 

320. A. M. CrarKk, London, “ Machine for scouring and polishing wire.”— 
A communication.—Dated 27th January, 1873. 

This invention consists of a machine by which the wire is scoured and 
polished by motive power at a greatly reduced expense than hitherto. 
A shaft mounted at one [end*] of a frame carries a spool-drum, on which 
the wire to be polished is placed, the wire being thence led through the 
polishing material, which is contained in boxes or projections on a bar tu 
which reciprocating motion is given, the wire being subsequently wound 
-on a drum at the opposite end of the machine. 

525. C. SHott, Lancaster, ‘* Atmospheric hammers.”—Dated 12th February, 
i873 


The inventor employs lignum-vite as alining for the cylinder; he also 
makes the piston of similar material He provides the stuffing box with 
pneumatic leathers. The piston discs are provided with leathers. He 
arranges a friction-brake and a tightened pulley in combination with the 
hammer. He u<es with the said hammer a disc for heading bolts. He 
provides the cylinder with a number of taps to regulate the length of 
stroke and force of the blow. He connects the piston in the hollow 
hammer tupp directly to the crank. He suspends the hammers from 
girders or other suitable supports on the ceiling or wall so that the anvil 
block will be independent of the said hammer. 

2257, G. Hasevtine, London, “ Inhaling cpparatus."—A coimunication.— 
Deted 28th June, 173. 

The First part of this invention consists in the application of a valve to 
the exhaust tube or inlet tube. The second part cunsists in placing the 
acid vessel within a cavity or recess within the stopper of the main 
receptacle. The Third part consists in providing the stopper .f the 
main receptacle with a groove for the inlet tube. ‘he Fourth part con- 
sists in a band so fitted that it may be stretched over the stopper of the 
acid vessel. The Fifth part consists in the application of a valve to the 
inlet tube. 

2281. L. CHapman, Collinsville, Connecticut, l.S., ‘‘ Rotary puimps.”—Dated 
Ist July, 1873. ‘ 

This invention has different modifications, but the one essential feature 
common toall of them is the use of a solid rotating cylinder or cylinders, 
Lung within an outer cylindrical casing, and carrying io their peripheries 
round valves or buckets resting in corresponding sockets in the cylin:lers ; 
these valves are separate from the cylinders and will turn from time to 
time so aa to present different wearing surfaces. The valves extend so as 
to just touch the inside of the containing case. The space between the 
inner cylinder and the containing case forms the waterway. The fluid is 
drawn in at one side of the pump and expelled at the other. In the first 
modification there are two inner rotating cylinders, one carrying valves 
and the other acting as a cut-off The axes of the valves are hung in 
circlets, which rotate with the valve-bearing cylinder and lie in the cap 
which cluse the ends of the pump. In the Second modification there are 
two valve-bearing cylinders, each equipped with two valves, the axes of 
which are hung in yokes lying in the ends of the cylinders. The Third 
modification is just like the second, except that the valves are held to 
the cylinders by having the valve socket made larger than a half circle. 
The Fourth modification is just like the first except that the circlets in 
which the axis of the valves arc hung are expended into end plates for 
the cylinder, and the cut-off has corresponding plates The Fifth modi- 
fication is simply the first-made double or compound, and the valves are 
held to the cylinders the same as in the third modification. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


-AS TO THE FUTURE oF PRICES: The assertions of the first-class 
tronmakers—THE CURRENT BUSINESS AT THE WORKS: Quietnes® 
--THE BXORBITANT DEMANDS OF THE COLLIERY PROPRIETORS : 
How they are affecting this district- ENORMOUS PRICES OF COKE— 
THe DANISH GOVERNMENT AND THEIR RAIL CONTRACT—THE 
REDUCTION IN THE DUTY UPON IRON AND MACHINERY THROUGH- 
OUT GERMANY DEMAND FOR IRONMAKING MACHINERY BY 
FOREIGN NATIONS—Drop OF 20s, IN CASTINGS: Present quo- 
tations—THE TRADE DOING IN MACHINE MADE TOOTH WHEELS 
AND CHILLED PINIONS—HEAVY AND LIGHT ENGINEERING WORKS 
WELL EMPLOYED—THE GENERAL HARDWARE TRADES: Quiet 
prospect : The reduction in prices--A NEW MANUFACTORY FOR 
STAMPED ENAMELLED WARE—THE WIRE TRADE AND THE PRICES 
—THE FANCY INDUSTRIES- -DIAMOND CUTTING IN BIRMINGHAM: 
A suggestion. 


THE makers of first class iron assert that it is altogether probable 
that prices will have soon to revert to the position they occupied 
at the time of the reduction a few weeks ago. The same view is 
likewise held by men of much experience engaged in the Lanca- 
shire ironmaking and iron shipping trades_ In support of their 
position these authorities quote the hizh, and probably the higher, 
prices of fuel of all kinds. The business done for the week now 
ending does not encourage any such anticipation. A quieter state 
of things at the works we have hardly ever known in the week 
succeeding the quarterly meetings. The majority of consumers 
have set themselves sternly to resist the prices now demanded for 
nearly all iron and hardware goods, and are buying only very 
insignificant quantities. Yet all admit that if reasonable prices 
prevailed then a good trade would be done. Upon nearly every 
hand the blame is laid upon the colliery proprietors, whose 
exorbitant demands are affecting disastrously the whole 
district, from the proprietor of the blast furnace und the finished 
ironworks, down to the humblest workman in the vermin trap 
trade of Wednesfield. The susceptibility of the chief colliery 
proprietors to anything like open trading is something striking, 
and the efforts by combination of colliery owners in every little 
locality to secure united action is producing the “rig ” from which 
the whole district is made to suffer severely. In nearly eve 

locality, however, there are men who are braving the ‘‘ undersell- 
ing” taunt of their compeers. Thus it comes about that what- 
ever may be said to the contrary, coal is leaving the Bloxwich 
district at 3s. per ton under former uotations ; so also in the 
Wolverhampton district coal was on Wednesday offered at 15s. a 
ton, for which a fortnight 19s. was re’ It is believed 
that the number of such vendors will fast increase, so considerable 
is now the falling off in the co umption for all works purposes, 








* The word “end ’ is found in the copy of the abridgment d 
by the applicant, but does not appear in the crigina’ ima 








Nevertheless, the coke makers were never so stiff in their quo- 
tations. The commonest kinds of Welsh coke cannot be got at 
under 38s. per ton, at the ovens. This means 46s. delivered at 


stone shall be set as part of a “ jewel,” or badge, to be worn by 
the Mayors of Birmingham on public occasions The Birmingham 
Daily Post suggests that other leading jewellers should unite in 





the iron furnaces in South Staffordshire. This, in round bers, 
would mean £3 10 a ton for fuel alone to smelt a ton of pig iron, 
and it is not all ironstone that can be smelted with a ton and 
a-half of coke. If the restricted production of coal should, during 
the ensuing winter, have the effect of making fuel dearer than 
even last year, then the smelters assert that it will be altogether 
vain for any further reduction in the price of iron to be antici- 
pated. On the contrary, they assert, there must be an advance 
upon existing rates. The probabilities, however, appear to be at 
present that before that time arrives the consumers will have 
settled the question in another direction. 

The Danish Government are in the market for rails and fasten- 
ings. They seek 1600 tons of rails and six tons of fastenings. 
The rails are all to be flanged; 750 tons of the whole sre 
to be of the 68 Ib., 600 tons of the 58 lb., and the remaining 250 
tons of the 45 lb. section. 

Greatly to the prospective advantage of the maker of British 
iron the Government of United Germany have, it has been 
announced, entered upon a course of commercial legislation of 
the enlightened character now pursued in our own country. 
They seem resolved upon using their utmost to develope those 
rich resources of their great country which they possess in the 
wonderful manipulative skill of the inhabitants. One of their 
most recent enactments is that after the lst of Oc-ober next the 
duty on bammered and rolled iron, T and double angle iron, and 
thick sheet ison sball be reduced 15s, per ton. It is now £1 15s, 
it will then be £1 per ton, and whilst blooms will be charged 10s. 
per ton, pig iron and old iron are to be admitted duty free. Nor 
will the German Government allow their engineers and machinists 
to maintain all the monopoly which hitherto they have possessed. 
Likewise on October the 1st rough castings and forgings, and un- 
finished articles in steel, in sheet iron, in iron or steel wire, or 
joined with woodwork, will pay £2 10s. per ton; locomotives, 
tenders, and boilers, £2; and steam and other engines and 
machinery, £1 5s. per ton. Further, in a little over three years 
all these duties are to cease absulutely, The day of emancipation 
from the imposts is the lst of January, 1877. 

The impulse which the high prices of iron in this country is 
giving to the production of the metal in those foreign States in 
which it has not only been long an article of manufacture, but 
throughout those likewise where it has not before been produced, 
is giving rise to a considerable inquiry in this district for iron- 
making machinery to be used far beyond our own shores. The 
blast-furnaces ani rolling machinery ordered some time ago on 
account of the Burmese Emperor have been got nearly out of hand. 
At the same works (the Pheenix Foundry of Messrs, Claridge, 
North, and Co.) machinery has just been put in hand on account 
of Sweden. Throughout that northern kingdom the m-king of 
iron and steel is extending very rapidly, and the Bessemer process 
is being widely adopted. The makers are utilising their water- 
power, and are compeliing it to do work requiring great force. 
This will be inferred from the cir-umstance that a 300-horse tur- 
bine is being constructed for one of the firms in Sweden. It is 
being produced by the engineering firm just mentioned. 

Some additional impulse should be given to the demand for 
machine and foundry work, by reason of a drop of 20s. in castings. 
Messrs. Thomas Perry and Son, of the Hightields Foundry, near 
Bilston, have issued a revised list in which they quote chilled rolls 
of 12 to 22-in. £20 per ton; andsmaller sizes £21 1Us, to £26 per ton. 
Their part-chilled rolls are £17 10s. to £20 10s. ; and their grain 
roll and housings appear at £13 and upwards. Messrs. Perry are 
actively employed upon their patent machine-made toothed 
wheels, which are being much adopted, not only in this district, 
but likewise in South Wales and on the West Coast and through- 
out Yorkshire, on account of the absence of jarand noise, and the 
consequent economy in the working, not of these wheels alone, but 
of the other machinery to which they are geared, even when the 
revolutions are often very rapid. 

There was never a time when ironmasters, even of Staffordshire 
and elsewhere, were more prompt in adopting real improvements 
in machinery, throughout their rolling mills in particular. Not 
only are machine-made toothed wheels now greatly preferred, but 
patent chilled pinions are in demand alike at Messrs. Perry's 
and also at Messrs. J. and 8. Roberts’, of Swan Village. The 

inions are the invention of Mr. Wheeldon, of Messrs. 
-erry’s works. In sizes varying from 7in. to 2tin. diameter, 
some forty or fifty ironmaking firms have already adopted the 
chilled pinions. The result is that in these cases the delays, which 
are often serious in the middle of an order much pressed for 
shipment, are now avoided, at the same time that the cost-of 
recasting is not entailed. 

Both heavy and light engineering and machine firms report that 
they have little apprehension as to any conspicuous want of orders 
throughout this year. 

The hardware merchants’ quarter’s accounts were all well met 
in Birmingham and Wolverhampton; but the orders given out on 
account of the ensuing three months are of comparatively 
insignificant value —the reductions that, owing to the price of 
iron, have been declared, not proving of much importance as com- 
pared with the prevailing heavy quotations, even in those 
instances in which any reductions at all have taken place; and 
thereare striking illustrations in which no alterations have yet been 
announced. Makers are reluctant to part with the great profits 
which certain of them, like the coalmasters, have lately been 
reaping. The most is made by everyone of the high prices of 
fuel and other necessaries in the process of manufacture. 

t the reducti that have taken place in the past few 
days we have to note a drop of 10s. in the price of heavy marine 
ironwork, Garden tools also have been brought down to the 
extent of 15 per cent. below the standard which prevailed on the 
Ist of March. The discount on spades and shovels has been in- 
creased 2) per cent.; and the same alteration has been declared in 
shutter-bars and door-springs ; wrought hinges, too, are down Ls. 
to 1s. 6d. per cwt.; and it will be remembered that last week a 
reduction of 2s, per cwt. was announced in ships’ ironwork, 

A new meted toon for the production of stamped wrought 
iron enamelled goods has been erected in Wolverhampton. The 
proprietors are Messrs. Jones Brothers and Co., japanners and 
tin-plate workers. The goods intended to be manufactured are 
of the class to which pie dishes, for instance, belong. This new 
concern will be the third of its class of any note in this district, 
One had previously existed in Wolverhampton and another in 
Birmingham. The erections and machinery are well devised, and 
the stove department in particular possesses the benefit of the pro- 
prietors’ experience in the stoving of Japan 8. 

The Shropshire wiremakers decline to reduce their prices more 
than £1 per ton, notwithstanding that the pig iron quotations of 
that district are reduced fully that amount. In ordinary times 
the reduction in the finished article would be twice that upon the 
raw material. The makers assert that they cannot act upon the 
rule now, because of the greater price of coal in particular than at 
any previous date. In the Birmingham market the best iron wire 
has been reduced 9d. per bundle, and charcoal 8d. per bundle. 

The fancy industries of Birmingham are getting somewhat busy, 
some good orders having been received on account as well of the 
home as of the Canadian market. Trinkets, jewellery, and vul- 
canite articles form the staple of the requirements. 

There has been a reduction in nickel and German silver. The 
drop has not, however, stimulated transactions ; but, on the con- 
trary, appears to have checked them, other reductions being looked 
for. The demand for German and electro-plate goods is only 
quiet. 


Diamond cutting is now one of the industries of Birmingham. 
The first example of the industry is now in the possession of the 
corporation; it was presented to that body by Mr. Spencer, of 

-street, by whom the jewel was cut. The General 
Purposes Committee of the Council propose to recommend that the 














pr ga setting for the diamond. ‘**Such trade 
gifts (the paper says) from guilds to corporations were not un 
known in former days; and in this case the revival of an old 
custom would be both agreeable and appropriate.” 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


SLIGHT IMPROVEMENT IN THE IRON TRADE: Good demand for 
railway materia! ; The rolling mills rather quiet : Good orders 
for Bessemer steel expected—-THE HIGH PRICE OF COAL STILL 
MAINTAINED: New colliery sinkings—THE WEIGHING CLAUSES : 
Colliery proprietors ; etitioning for an extensin of time. 


THE prospects of the iron trade of this district are decidedly more 
hopeful than they were a week ago, and more Lusiness has been 
done during the last few days than for some time past, as several 
considerable orders have had to be placed. It is also possible 
that some good orders for Bessemer steel will shortly find their 
way into this district, and there are also some large foreign 
inquiries in the market. Business generally is, however, still 
very uncertain, and the orders given out are very much below 
what are required to keep the ironworks fully employed 

The business done at the Manchester market on Tuesday, 
although a slight improvement on previous weeks, was very sma!l. 
Neither consumers nor merchants appear disposed to speculate 
for forward delivery, and purchases are chiefly confined to imme 
diate requirements. Manufactured iron exhibited a somewhat 
better tone, and in one or two instances a trifle more money was 
was being asked. The general quotations ranged trom £12 5s, to 
£12 10s, and £13 perton. A few lots of foundry iron changed 
hands at about late rates ; but in some cases a little less money 
was accepted, and quotations may be given at from 115s. 6d. to 
117s. per ton, delivered in this district. 

The rolling mills in the Wigan district are getting rather slack, 
and engineers and founders in s»me parts of Lancashire are not 
quite so busy, but in the neighbourhood of Manchester and the 
colliery districts they continue well employed. Many of the 
machinists are just now very busy making the weighing machines 
required under the Mines Regulat'on Act, and ure at present un- 
able to receive further orders. The demand for railway material, 
especially steel rails, is also very brisk, and this department has 
b > more fortunate than other branches of the finished iron 
trade. 

in the coal trade there is little change to notice Although the 
demand in some districts is not quite so active colliery proprietors 
are too desirous of stocking, where they bave the chance, to think 
of reducing prices, and rates generally remain very firm. 

In the Ashton district the present high prices are causing « 
falling off in the demand, but coalowners do not appear at all dis- 
posed to make any concessions for the purpose of pushing sales 
In the Wigan district there are a large number of inquiries for gas 
coal, butas p't pricesstillrange from 17s. to 18s, and 1s, perton, con 
sumers are rather loth to give out large orders. In the Tyldesley, 
Haydock, and St. Helen’s districts the slackness at the chemical 
works has caused a falling off in the local demand for slack, the 
pit price for which now ranges from 11s, to 12. and 1's. per ton. 
For house coal the quotations range from 17s. to 15s. and 1%s. 
per ton, for furnace coal 15s, to 16s., ani for burgy from lis. to 
14s. per ton. 

Messrs, Cross, Tetley, and Co., are pushing forward their new 
sinkings at Piatt Bridge, which will open out six seams of coal 
down to the Wigan 6ft., extending over an area of about 400 acres. 

The colliery pr»prietors of South West Lancashire, very few of 
whom are prepared to comply with the provisions of the Mines’ 
Act as to weighing, have, at a private meeting held in Manchester, 
resolved to petition Government for an extension of time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE ScoTcH IRON TRADE:—Some fluctuations in + 


rrrants, but 


prices now as before: Slight advance in makers’ prices; Improve 
meni in the extent of the make: Shipments and imporis—Tur 
COAL TRADE: Good demand, and priccs maintaincd—MINeERs’ 


CONFERENCE: The special rules dispute, 

THE iron merket has fluctuated considerably during the week. 
Afver my last letter was written the price of warrants, which then 
stood at 109s , advanced somewhat rapidly to iljs. On Friday 
the market opened at 112s., and receded during the forenoon to 
llls. 3d.; the price, however, rallied again to 112s. 9d., closing, 
buyers, at that price, sellers asking 113s. The market was quiet 
on Monday, and there was a limited business done from 112s. (i! 

to 1lls. 3d., closing, sellers, over that price, buyers 1lls. (n 
Wednesday there was a further slight reduction, and the price is 
now nominally 110s. 

Induced partially, it is believed, bythe temporary advances in the 
value of pigs, makers have risen their quotations a little over 
those of last week, but the improvement is not expected to be per 
manent. ‘The figures are as follow :—Gartsherric, No. 1, 120s.; 
No. 3, 114s.; Coltness, No. 1, 125s.; No. 3, 113s.; Summerlec, 
No. 1, 120s.; No. 3, 111s.; Carnbroe, No. 1. 116s.; No, 3, 112s. tid. ; 
Morkland, No. 1, 1113s. 6d.; No. 3, 111s.; Langloan, No. 1, 
122s, 6d.; No. 3, 113s.; Calder, No. 1, 122s. 6d.; No. 3, 112s. Gd.; 
Glengarnock, No. 1, 117s. 6d.; No. 3, 113s.; Eglinton, No. 1, 
114s ; No. 3, 112s.; Dalmellington, No. 1, 1l4s.; No. 3, 112s.; 
Carron, No. 1, 122s. 6d.; Shotts, No. 1, 120s.; No. 3, 112s.; 
Kinneil, No. 1, 117s. 6d; No. 3, 110s It should be noticed that 
the extent of the make has now a little increased, and the market 
has a more legitiwate and steady tone. Of course, the prices are 
yet too high to attract a very extende! demand, but there are 
hopes that the trade will, in all its departments, gradually assume 
a more satisfactory position. 

The shipments of pig iron from Scotch ports during the week 
ending 12th July were 11,230 tons, being 450 less than in the pre 
vious week, and showing the large decrease of 9024 tons below 
those of the corresponding week of 1872. The total decrease m 
the shipments since the 25th December, as compared with the 
same period of 1872, has been no less than 156,548 tons. The im 
ports of Middlesbrough pig iron at Grangemouth during the week 
amounted to 2160 tons, being 1730 more than in the previous 
week, and 1460 above those of the corresponding week of last year. 
Comparing these imports to date with those of the same period ot 
1872. I find that there is a decrease against this year of 458 tons. 

The state of the manufactured iron trade is getting a little more 
hopeful, fresh orders being more plentiful, and the demand some 
what improved, This is owing, no doubt, to the reductions which 
makers recently found it expedient to make in the prices. _ 

The coal trade continues prosperous with no abatement either 
in values or demand. Indeed, the latter is almost everywhere so 
nicely balanced with the supply that masters find it impossible tu 
get into stocks were they ever so willing. The export and covsting 
trades are both active, and the inland, domestic, and manufacturing 
consump'ion is good for the season of the year and the genera 
state of trade aad 

A large meeting of miners’ delegates was held in Glasgow on 
Friday for the purpose of considering what course should now be 
taken with reference to the answers of the mine-owners to the 
delegates’ proposed amendments on the special rules. It will be 
recollected that the employers declined to entertain any of these 
amendments at the last conference of both parties, Reports 
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of the masters declining to entertain the proposal for arbitra- 
tion. Some of the districts were in that case in favour of a 
general strike, whilst others thought. it should be sectional, that 
is, that the employers should be fought, not in a body, but one by 
ene, Mr. Macdonald, after addressing the meeting, read the 
answer to be sent to Mr. Burns, the agent for the mine-owners, 
which was to the effect that although the special rules were calcu- 
lated to secure a certain amount of safety, they were not in the least 
calculated to prevent dangerous accidents, The method suggested 
by the men would be better calculated to do so, and it was neither 
unworkable or unreasonable. So satisfied were the men of the 
reasonable nature of their proposals that the delegates had been 
recommended to declare a strike if they were not adopted. The 
miners’ agent (Mr. Lucas) was instructed to propose that the 
question be submitted to arbitration, with power to the arbitrator 
to give effect to the rules, to modify them as proposed by the 
miners, or do otherwise as he might consider just. At the time 
of writing it is not known whether the mine-owners will agree to 
arbitration or not. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

MARKED DIMINUTION OF ACTIVITY IN THE IRON TRADE: Probable 
stoppage of works three days weekly —EFFECTS OF DEAR FUEL AND 
MATERIALS—PARTIAL FALL IN COKE—THE RAIL MILLS: The make 
of railroad requisites—THE STEEL TRADE: General remarks : 
Cutlery, edaetools, files, saws, scythes, and sheepshears—THE 
LABOUR DISPUTES— BRowN, BAYLEY, AND Drxon (LIMITED). 
IN more thin one instance there is an evident further diminution 
of activity in the iron and steel trades. Works employing large 
numbers of men are much slacker than they were two months 
back, and in many of the departments not only have the night 
shifts been taken off but the working time has been reduced to 
four and a-half to five days per week. I do not wish to convey 
the impression that trade is in an irreparably bad state, but it is 
quite certain that unless orders can be considerably stimulated by 
reduced quotations we must expect to see a still greater lapse. 
Even now I am informed on what Iam bound to consider good 
authority that at least one establishment—and that by no 
means the least important or least enterprising—is likely 
to be run only three days per week almost immediately, 
unless an influx of orders, or reduction of materials should cause 
a favourable reaction, This step is, further, not unlikely to be 
taken by many firms. The cost of coal, of coke, ores, ironstone, 
spiegel, Swedish irons, and of labour, has increased to so great an 
extent during the late abnormal state of affairs in the iron trade 
that manufacturers very reasonably say that they cannot, in the 
majority of articles, compete with foreign makers on terms which 
will leave anything like a decent percentage of profit. They, 
therefore, are of opinion that a partial closing of the works is pre- 
ferable to carrying them on with the extra wear and tear of double 
shifts, &c., believing that such a course, taken with more or less 
(the greater the better) unanimity, will, at no distant date, bring 
down the prices of coal and raw materials. Coke from the 
Cleveland district, which is largely used here for steel-converting, 
is this week quoted 2s. 6d. to 5s. per ton lower, but, as yet, I do 
not hear of any reduction in the general price of local coal or coke. 
Railmakers continue fairly busy on Bessemer, double-head, and 
some T’s, and are on the quivive for some of the Russian orders 
to be shortly distributed, on account of the great lines on the 
point of being commenced by that Government. Similar orders 
may not unreasonably be expected on Indian, Persian (?), Egyptian, 
and Japanese account. I believe a local firm have now in hand a 
good commission in the same line from New Zealand. The 
various other kinds of railroad requisites—hornblocks, fish-p!ates, 
tires, axles, buffers, springs, and the like, are in fair demand, for 
the most part on account of German, Belgian, Russian, South 
American, and East Indian indents. 

In the steel trade matters are but of an indifferently satisfactory 
nature. When I say that about a half-dozen firms are very busy 
I exhaust my list of those who are in that condition, the remainder 
coming in the category of ‘* moderately busy, ‘‘ fairly employed,” 
and ‘‘ not very brisk.” The principal houses are doing as well as 
possible and it is only in the very dullest of periods that they term 
themselves slack. It is, nevertheless, apparent that what is 
universally wanted—and that only —is an appreciable fall in quota- 
tions, which cannot well be made whilst fuel, &c., are at current 
rates. 

The cutlery trates are becoming decidedly duller, some few 
being rather exceptional, owing to orders recently distributed on 
South American and East Indian specifications by London, Liver- 
pool, Birmingham, and Wolverhampton merchants. Edgetools 
are fairly enquired for, the liveliest demand being for heavy tools 
in connection with machinery. The file, saw, and stovegrate 
trades are moderately well employed, and during the week one or 
two leading houses have sent off heavy lots of scythes, and sheep- 
shears, the latter for Australia, 

The strike at Earl Fi'zwilliams’ Low Stubbin ‘Colliery has been 
settled, and the men are now at work. In the Sheffield engineering 
trade something like 600 men are still out, the greater part being 
supported by the Amalgamated Association and local branches, 
from which the men receive £200 per week. The remainder of 
the total who originally went out have either been drafted to 
other towns, or have found employment at shops here where the 
employers are not members of the Masters Association. 

Last week the first annual meeting of the new firm of Brown, 
Bayley, and Dixon (Limited), Sheffield Steel and Iron Works, was 
held, when the rumours which of late have been freely circulated 
in conversation were to a great extent disposed of. Mr. Morrison, 
of Newcastle, was absent through ill health, his place being taken 
by Mr. Alfred Allott, one of the directors. The capital of the 
company is £500,000, not yet wholly called up. Mr. Allott em- 
phatically denied in toto all the rumours as to the instability of 
the concern, saying that the orders handed over to the company 
for buffers, rails, tires, and other goods, on March 31st, amounted 
to £454,000, and they had now orders on hand worth £378,000. 
As to their inwards contracts, they had contracted for 30,300 tons 
of Bessemer pig in March, and they now had 27,000 tons un- 
delivered in respect of those contracts at 40, or more, per cent. 
below the present market prices, Besides this they had still to be 
delivered 2867 tons of Swedish pig and 2517 tons of spiegeleisen. 
It was necessary, however, to have their own blast furnaces and 
collieries, and they hoped to have them at no distant date. A 
number of questions were asked and satisfactorily disposed of by 
the directors present, 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Prices declining—Mr. KETTLE’S 
AWARD: Decision against the Cleveland miners— THE NortH oF 
ENGLAND WAGON CoMPANY—THE COAL AND COKE TRADES— 
PROPOSED CO-OPERATIVE WORKS AT SUNDERLAND. 


THE attendance on ’Change at Middlesbrough on Tuesday was 
larger than usual, but there was no improvement in business, 
Prices were lower, but even a considerable reduction failed to 
induce buyers to give out orders to any material extent. Thereis 
a good supply of ironstone ; the blast furnaces are working well, 
and the demand for iron not being so pressing, stocks at makers’ 
works are increasing, and consequently prices are declining. 
No. 3 Cleveland pig can now be bought at 100s, per ton, and No. 4 is 
quoted as low as 87s. 6d. per ton. 

There is a continued depression in the finished iron trade, and 
buyers seem determined to hold off until they can place orders 
at a lower rate than at present. Throughout the North of England 
there are a great many puddling furnaces idle at the various works 
f r want of orders, and the North Yorkshire Ironworks, South 





Stockton, and the Britannia Ironworks, Middlesbrough, are still 
standing. It is probable, however, that in the course of a week or 
two prices will fall to such a rate as will satisfy buyers, who have 
been so long withholding contracts, that they will come into the 
market, at a number of orders will come to Cleveland such as 
will enable the whole of the works to be in operation. 

The anxiously looked-for award of Mr. Rupert Kettle, the arbi- 
trator in the Cleveland ironstone miners’ wages question, arrived 
last week, and, as I had previously anticipated, was against the 
men. The award wasa very lengthy document, and showed that Mr. 
Kettle was thoroughly master of his subject. After dealing with 
the evidence, and commenting ot the condition of the entire 
iron trade, he concluded as follows: — (1) That the actual 
earnings of miners—taking practical miner and “ breaker up” 
together—is 7s. O4d., and not as stated on behd4lf of the work- 
men, the difference between these two sums being actually 
greater than the advance claimed by the notice. (2) That 
there is no parallel industry in the North which affords 
a standard by which the rate of wages paid to miners can be 
measured, although tendencies which, directly or indirectly, affect 
the rate of wages for ironstone mining, may be shown by ascer- 
taining the state of other industries, 3, That distinguishing the 
practical miner from the “breaker up,” and considering his oppor- 
tunity of using cheaper labour to assist him, the position of the 
Cleveland ironstone miner is not so widely different from that of 
the coal miner of the North as has been represented, but the 
skilled men are in both districts nearly on a par. 4, That con- 
sidering the present state of the iron trade it would have a ten- 
dency injurious to the permanent interests of the miners to 
increase the cost of getting stone. I therefore award that the iron- 
stone miners of the Cleveland district and the other workmen 
mentioned in the notice of the 11th of March last are not to have 
their wages increased.” Both masters, and men are satisfied with 
the award, and it is expected that the question having been 
amicably settled, the men will continue to work regularly as they 
are now doing. 

The coal and coke trades have not altered much since last 
week, Household coals continue very dear, but manufacturing coal 
can be bought cheaper. Some of the large coalowners, however, 
decline to sell at anything less than their list quotations. 

It is proposed to establish a co-operative ironworks at Sunder- 
land. A few days ago a meeting of working men was held at the 
Atheneum in that town. The chairman, Mr. 8. Storey, ex- 
plained that the object of the meeting was to consider the ex- 
pediency of purchasing the works formerly the property of Mr. 
Errington under a co-operative system of rules. It was resolved 
that in order to warrant the genuineness of their intention 400 
shares of £5 each should be taken by working men. The propor- 
tion of shares was to be one-eighth or one-quarter of the total 
required, and a committee was formed to carry out the preliminary 
arrangements. H ' 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE COAL TRADE: The weighing clause of the Mines Regulation 
Act : Pros and cons: Rumoured intention to strike: Preparations 
for the evil day ; Condition of coal trade: The London coal traffic 
—COMPARATIVE BUSINESS OF THE LEADING FIRMS—SLACKNESS 
IN THE TRADE: Business of the principal firms— ACCIDENTS — 
BLOWING-UP OF A LOCOMOTIVE—ACCUMULATION OF IRUN ORE. 

THE dullest month of the year has been reached, and the 

state of trade is accordingly m strict keeping with the 

periods. The only animation existing is in the coal trade, and 
that is due to the unsatisfactory aspect of the weight question. 

In some portions of the district I hear that the colliers are deter- 

mined to have a holiday at the end of the month, and so, even if 

trade matters are arranged satisfactory, they will go to the sea- 
side for a trip. This, from a class of men who have been well de- 
scribed as superior in condition to curates, and having of late pre- 

dilections for pianos and perambulators, is ‘‘ not bad.” By a 

section of the unionist colliers a strike is all but decided upon, 

the difference, if the masters concede it, will virtually be an ad- 
vance of 15 per cent. Speaking to one of the agents this week, 

I found that there was a strong impression that the men would give 

way. In this case it is not a local difficulty. The masters in the 

North will have the same contest, and ironmasters as well as colliery 

proprietors, and the very extent of the field ot debate is one of the 

arguments for a peaceful settlement. Preparations for an evil day 
are, however, being made. One of the largest coalowners has just 
intimated his intention to stop the loading of trucks after this 
week until a settlement has re fn place. All his coal will be put 
in stock for the ironworks, so that if one branch of industry 
suffers the other can be carried on for a little time. I sincerely 
hope that wise counsels will prevail, and that we are not on the 
eve, as alarmists say, of the second great strike. «Coal remains at 
firm quotations, but the demand has sensibly lessened and the 
exports fallen off. The largest customers this week have been 

Alexandria and Constantinople. The coal traffic to London though 

showing a falling off is yet very satisfactory. During the last 

month 82,944 tons were sent from the Aberdare and Rhondda 

Valleys. Some companies have even sent more during June than 

they did in May. Thus Gadlys in May sent 10,767, and in June, 

12,962. Navigation in May sent 9429, ard in June, 11,137, Some 

companies on the other hand exhibit a great falling off. Aberdare 

in May sent 16,465, and in June, 8706; Glyneath in May, 2822, 

and in June, 491 only. The London and North-Western coal 

traffic has now assumed large proportions. During the last half- 
year over 35,595 tons were carried, The iron trade is slack but 
there is not any particularly marked sign as yet. At Dowlais and 

Cyfarthfa there is a make of American rails going on, Blaenavon 

is sending to Rotterdam some of its specially good rails, Dowlais 

rails to New York, Ebbw Vale to Antwerp and Genitsche, and 

Beynon to Taganrag. 

Accidents have been numerous this week, at Abercarne, a poor 
collier was crushed to death, at Aberkenfig a boiler burst and 
killed one man, and at Cardiff a locomotive blew up, literally into 
pieces, but no one was hurt. 

Iron ore is becoming a drug, a great quantity is now stacked at 
Cardiff. : 

The return of the Welsh Choir caused general rejoicings, and has 
interfered somewhat with trade this week. 





THE Screw STEAMSHIP Potost.—The screw steamship Potosi, 
which left the Clyde on Saturday for Liverpool, after a satisfactory 
trial trip, is the largest vessel which has been built on that river 
for commercial purposes, She has been built by Messrs. John 
Elder and Co., of Glasgow, for the Pacific Steam Navigation Co., 
and is intended for the Liverpool and South American trade. 
Her dimensions are : length, over all, 461 feet ; breadth, 45 feet ; 
depth, 35 feet 3 inches; gross tonnage, 4,218 tons. There is 
accommodation for 136 first-class passengers; 42 second-class ; 
and 800 third class, besides ample accommodation for the officers 
and crew. Her engines, which are of 600-horse power, nominal, are 
also by Messrs. Elder, and are stated to embrace all the most recent 
improvements in marine engineering. Ample provision is made 
for the safety of passengers and crew in case of wreck, &c., no 
less than eight boats being carried on board, of which three are 
lifeboats, besides a steam launch, by Messrs Yarrow and Hedley, 
of London ; and for safety from fire, pipes for the conveyance of 
water are carried all through the vessel. Messrs. Elder have now 
on the stocks for the same company’s trade, three vessels, viz., 
the Valparaiso, sister ship to the Tacora, which was lost last year 
on her first voyage ; the Iberia, and the Liguria. The two last 
mentioned are to be of 460 feet in length, and of no less than 
5,000 tons burthen—nearly 800 tons more than the Potosi, at 
| sewepe the largest merchant ship built on the Clyde. The firm 

ave also on hand for the company, two paddle steamers for their 
South American” coasting trade. 
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R. R. KELLY AND CO’S CHEMICAL, MINERAL, 


AND METAL REPORT. 
London, J ily 16th, 1873. 

Tue metal trade can scarcely be said to have improved. All else failing, 
the reduction of the Bank-rate is looked forward to as the panacea for 
increased activity in business, as if facility of borrowing cheaply 
betokened betterment in the sense tried to be forced upon it: The metal 
trades perhaps last year reached their maximum, and for a little time the 
late rude shock will be felt ; but it can hardly be regretted that higher 
prices have so long been obtained for almost all our home manufactures. 
If our prestige, as we have hinted, has not suffered materially, we may 
not be any the worse for the check. Foreign markets, as we have shown, 
cannot successfully compete with us except temporarily. Labour value 
everywhere will nearly balance. Masters, as a rule, are not moderate in 
their expectations of profit, and they vainly expect their men to practice 
moderation contrary to their own example. Those who are now busy in 
writing down this market, and writ up foreign markets, may rely 
upon it that good quality will always fin buyers, whether at home 
or abroad. The mid-year is always dull in the iron trade. The slackness is 
attributed mainly to the lack of foreign orders. Middlesbrough expects 
an improvement ; iron well sold forward; more inquiry for pig ; prices 
more definite. Scotland lags a little; South Wales wanting orders ; 
buyers waiting i B steel extraordinary demand for. 
Copper dull, stocks in dealers’ hands lower than usual. Tin depressed. 
Tin-plates improving. The price of spelter scarcely altered, but few 
inquiries ; London stock only 550 tons. Spanish pig lead easier to buy ; 
exports one-third less this year than last ; quotations no guide. Quick- 
silver firm at £14 10s.; imports this year have increased. Antimony 
lower by £2. , 

Chemicals.—Acid, muriatic, £410s. to £8; sulphuric, £3 10s. to £6; 
tartaric, 1s. . to 1s. 7}d.; alum, best lump in barrels, £8; ground, 
£9 to £9 2s. 6d.; cake alum, £6 10s.; ammonia, carbonate, 7}d.; muriate, 
£32; sulphate, white and grey from £17 10s. for 23 per cent. to £18 for 
25 per cent.; brown 23 per cent., £15 10s.; sal ammoniac, 44s. to 45s. ; 
arsenic, white powdered, £11 ; benzole, 30 per cent., 2s. 6d.; 90 per cent., 
3s. 6d.; bleaching powder, £12 to £12 5s.; copper sulphate, £31 to £95 ; 
green and rusty copperas, 65s. to 70s.; Epsom salts, refined, £5 1ds.; 
potash salts, bichromate, 8}d.; pots, 388. 6d.; pearls, 5%s.; chlorate, 
1s. 4}d. to 1s. 5d.: muriate, 80 per cent., £7 10s. f.0.b.; red prussiate, 
2s. 11d. to 3s. 2d.; yellow pru: e, 1s. 44d. to 1s. 5d.; tartrate (cream of 
tartar), French, £5; saltpetre, , £6 5s. to £8 7s. 6d.; caustic, 
cream, 60 per cent., £20 to £23 5s.; white, £20 10s.; 70 per cent., white, 
£25 10s.; nitrate, 13s. 9d. to 14s.; sulphate (glauber salt), £4 to £4 10s. ; 
sult cake, £3 15s. to £4. 

Minerals.—China clay, 40s. to 45s.; phosphates of lime, ordinary, 
60 per cent., 1s.; 90 per cent., 1s. 4d. to 1s. 5d. per unit ; Bolivian, £6 15s. ; 
Canadian, 80 per cent., 1s. 4d. per unit ; Estramadura, 1s. 3d. to 1s. 6d.; 
Curacoa guano, £6 2s. 6d. U.K., and £6 5s. to £7 Continent, 70 per cent. ; 
chrome ores, £6 to £8; copper ores, 15s. to 16s. the unit; iron ores, red 
hematites, British, 25s. to 303.; Spanish, 22s. to 25s.; clay ironstone, 
12s. to 188.4 oolitic, 7s. to 8s. 6d.; burnt iron ores, 60 per cent., 5d. the 
unit ; manganese ores, 70 per cent., 140s. to 143s.; pyrites, cupreous, 
8}d.; non-cupreous, 10d. the unit. 

Metals.—Antimony, £60 to £62; copper, tough ingot, £90 to £95; best 
selected in £92 to £97; Chili bar, cash, £79; C regulus, lis. to 
16s. the unit ; , £88 to £89 ; pig iron, warrants, 110s. 6d. ; 
Gartsherrie, No. 1, 122s. 6d., and No. 8, 112s.; Coltn No, 1, 122s. 6d.; 





No. 8, 112s.; Middlesbrough, No. 8, 110s. to 115s.; lead, , soft pig, 
£22 17s, 6d. to £23 ; ane red lead, £27; quicksilver, £14 10s.; spelter, 
lish, best, £26 to £27 ; Silesian, £27 to £28. Tin, Eng 


Eng! : lish 
blocks and ingots, 136s. to 138s.; re 136s. to 187s.; Straits, 130s. 
cash ; Banca, 135s, to 136s., nominal ; tin-plates, best charcoal, 1.C., 40s. ; 
zinc, sheets, £33 to £35. 
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The Theory of Strains in Girders and Similar Structures : with 
Observations on the Application of Theory to Practice, and 
Tables of the Strength and other Properties of Materials. By 
Binpon B. Stoney, M.A., M.I.C.E., Engineer to the Dublin 
Port and Docks Board. New edition. Enlarged and revised. 
London : Longmans, Green, and Co. 1873. 

Tue present single volume includes the contents of the two 

which were published consecutively under the same title 

by the author a few years ago. A considerable amount of 
revision has been undertaken, but very little new matter 
introduced. In fact, the treatise as first presented to the 
public was almost as complete as our information on the 
subject. The additions, omitting single paragraphs, 
comprise some examples of roof trusses, and an ysis of 
the strains on the ordinary suspension truss, which latter 
investigation we do not remember to have met with before, 

and a chapter on Torsion. The student should pay 4 

ticular attention to the remarks at the close of Chapter IV., 

where the discrepancy between experiments and theory is 

carefully pointed out. The point to be determined is 
whether in calculating the breaking weight of a girder of 
any form, but especially when solid, it is preferable to use 

a formula which depends for its accuracy upon a constant 

derived from experiment, or one which involves the moment 

of inertia of the girder. If we select the case of a cantilever 
or semi-girder fixed at one end and loaded at the other, 


the one formula for the breaking weight is W = “78 


l 
and the other W = 2 a /. 1m the formule W is the 
breaking weight, a the area of the beam, } the breadth, 
d the depth, and S and / constants derived from experi- 
ments in both instances. The difference between them is 
that S isa constant derived from finding experimentally 
the breaking weight of a girder of known dimensions and 
similar in section to that whose strength is required, 
whereas / is the ultimate crushing weight of the material 
composing the girder, also obtained by experiment. The 
latter equation includes the moment of inertia of the 
section, which in its turn brings the position of the neutral 
axis into the calculation and complicates it. Practically 
there can be no doubt that if the value of S be reliable, 
the simpler equation is the one to be preferred. If we 
- =e, from which 


s= £ , that is, as Mr. Stoney well remarks, “ the value 


of S for solid rectangular girders of any given material 
should equal one-sixth of the ultimate crushing or tearing 
strength of that material, accordingly as it yields by 
crushing or tearing. In many instances this will be found 
to be far from the truth; for example, the value of S for 
small rectangular bars of cast iron = 3°4 tons, but six times 
this = 20°4 tons, far exceeds the tensile strength of ordinary 
cast iron, which is about 7 or 8 tons per square inch.” It 
must be admitted that the explanation which some autho- 
rities have given, or rather attempted to give, of this dis- 
crepancy is anything but satisfactory. Moreover, the fact 
remains, and proves that theory with respect to the trans- 
verse strength of girders is still very incomplete. 

Our author estimates the strains upon girders of the 
open web type with parallel flanges by calculation. It is 
questionable whether the method of diagrams or the 
graphic method is the preferable one to employ, not because 
the equations for the girders of the description mentioned 
present any difficulty, but because as the graphic method 
must be used in determining the strains upon girders of a 
different character, and trusses, the student cannot acquire 
too soon the habit of employing it. There will also be less 
difficulty in applying it to more intricate examples when 
the simpler cases have been solved by its aid. Neverthe- 
less, our observations must not be understood to‘imply 
that there is no necessity for an acquaintance with the 
methods of determining strains by calculation ; on the 
contrary, it is almost indispensable in some instances as a 
check upon the accuracy of the graphic method. It is 
always needed when the strains are graphically determined 
by working from the abutment towards the centre, unless 
two distinct dia; be used, but not when the strains 
are obtained by working from the centre towards the 
abutment, as the reaction which is known @ priori acts as 
a sufficient check. There are several descriptions of girders 
and trusses in which the latter process cannot be employed, 
and therefore the check by calculation becomes necessary. 
The reader should notice ph 191. 
find that all open web girders which have both vertical and 
diagonal bracing are bad in design, and involve besides a 
waste of material. They may sometimes be excusable 
when they are constructed of timber, but never when of 
iron. The relative economy of the different systems of 
bracing in an open web girder is as follows :—Representing 
the isosceles bracing by unity, that in the Warren girder 
is 1°15, and that in webs where both vertical and diagonal 
bracing is employed, 1°41. If the continuous web could 
be e as thin as theory alone would dictate, there would 
be double the quantity of material required in the most 
economical form of braced web, namely, isosceles bracing 
inclined at an angle of 45deg. Practice, however, reverses 
these conditions, and causes the braced or open web to be 
considerably more economical than the continuous web, 
especially in very SS 

Hedgkineon and Kirkaldy may be regarded as the 
po reys oat pe-ygams authorities on the tensile and compres- 
sive strength o gees — of iron and steel, and 
our author is largely inde to roo for the information 
contained in the chapters relating to these subjects. Mr. 
Stoney has not, however, limited himeelf to the experiments 
of these gentlemen, but has availed himself of other re- 
sources equally valuable. The data he gives ing the 
strength of c' cables will be found particularly useful. 
InC XXVIIL, “On Working Strain and Working 
Load,” the safe loads on beidem, on cast and wrought iron 
girders, columns, piles, and other examples of construction, 
are given in various tables, and the effect of concentrated 





equate the two formule, we obtain * 


| practical knowledge upon the only 


He will there! 





loads fully discussed. The effect of heavy rolling loads | obtained by them from abroad were unsuitable to the special 


upon a bridge is a point frequently overlooked by engi- | 


neers, especially when the span of the bridge is small; but 
these are the very cases requiring attention, insomuch as 
the force of impact of a train increases inversely as the 
spar, of the bridge. In the Appendix some details of a 
sa nature are entered into with regard to the Boyne 

iaduct, the Newark Dyke Bridge, Crumlin Viaduct, and 
other structures. The strength of braced rp in the 
form of a compression diagonal bar in the web of a lattice 
sr was deduced from experiments made at the Boyne 

iaduct, at a time when the theory of the strength of 
iron in that form was very imperfectly understood. A 
series of tables of much use to engineers concludes the 
volume, which is unquestionably entitled to a foremost 
place in the scientific and professional literature of the 
times. As a book of instruction, reference, and authority, 
Mr. Stoney’s work will, we have no doubt, be thoroughly 
appreciated by every engineer who desires to establish his 
sure basis, namely, 
scund theory and an accurate knowledge of the strength 
of tne materials with which he has to deal. 





RUSSIAN INDUSTRY. 
No. III. 

Ix the Railway section of the Moscow Exhibition weneed notice 
only one or two things, as we have from time to time reported the 
progress of this branch of industry in Russia. The rapid exten- 
sion of railways in Russia has raised the question of utilising the 
lines already constructed as much as possible, and bringing 
their beneficial influence to bear upon the greatest possible area. 
The undeveloped state of the interior of the country, the absence 
in many places of common roads leading to the existing railways, 
has called for the adoption of a cheap means of communication 
in view also of the physical character of the country, which so 
much abounds in swamps, lakes, and rivers. It is here that the 
wire-rope transport system, with all its advantages, has been 
called into requisition. The first line of this kind in Russia 
was erected about eighteen months ago on the estate of Mr. 
Haritof, situated in the Pokroffsky district of the government 
of Moscow, the plant having been supplied by the Wire Tram- 
way Company. The line has been constructed for the purpose 
of carrying fire-wood (billets) from the forests owned by the 
above-named gentleman to a branch line of the Moscow-Nijegorod 
Railway, he being a large contractor of wood fuel to several 
Russian lines. The tramway on the endless rope system is con- 
structed through a swamp which is available for traffic only in 
the winter time when frozen over. 

The length of the line is about 9 versts ; it is worked by a 
steam-engine of 25-horse power. It is able to carry in 10 work- 
ing hours 500 loads of wood, weighing from 2500 to 3000 puds; 
the speed is at the rate of about six versts an hour. The cost 
of erection was 6000 roubles per verst. As an example of the 
benefit derived from this system of transport may be mentioned 
that the cost of delivery with horses was two roubles, 6s. per 
cubic fathom ; the same measurement of wood is carried by the 
wire-tramway to its destination for 2s. Besides the endless 
wire-rope system, another one is being adopted—that of Mr. 
Moslof, a Russian inventor—in which the loads are carried along 
a double fixed wire-rope, about one inch in thickness. It has 
been suggested to connect in this manner both banks of the 
Neva above bridge, near Okhha, for the conveyance of goods. 

From the exhibits shown it would appear that railway fasten- 
ings are produced chiefly at St. Petersburg, at the works of Mr. 
Poulilof and at the establishment of Mr. Strukhof ; the latter 
manufactures principally spikes and bolts ; there are besides the 
works of Mr. Babouskin and Mr. Feodosyef. In the interior of 
Russia spikes are manufactured only at the works of Mr. Shipof, 
in the government of Tambof, and at the establishment of Mr. 
Voronzof-Velyaminof, at Warsaw. The following is what a 
Russian contemporary says regarding this branch of industry :— 
“The quality of the railway fastenings manufactured in this 
country is more or less the same at all the works, and the 
articles produced are not in the least inferior to similar 
produced abroad, but in some respects they are even superior; 
fish-plates, for instance, particularly the outside fish-plates, for 
the reason that in many foreign works this article is made, with 
the view to cheapness, direct from the red-hot bar after coming 
from the rolls. If this process were always applied to iron of 
good quality the rationality of the system could not be ques- 
tioned, but many foreign establishments have adopted this pro- 
cess solely for the reason that the iron employed by them can 
only be punched through in a red-hot state, in a cold state it 
would crack and fall to pieces. Everybody will be able now to 
judge what guarantee there can be for safety when travelling on 
lines the rails of which are joined together by fish-plates of 
rotten iron! This circumstance clearly points to the fact that 
cheapness, introduced at a sacrifice of quality, in such an enter- 
prise as the railway business, may in the long run not only prove 
unremunerative but fatal. Our fish-plates are always manufac- 
tured, i.e. cut and punched, in the cold state, and consequently 
hard and brittle iron cannot be employed.” It has been stated 
that the works of Mr. Babouskin, mentioned above, are able 
alone to turn out over a million puds weight of different kinds 
of railway fastenings yearly. Itshould be remarked that Russian 
railway constructors have the privilege of ordering two-thirds of 
the whole quantity of fastenings required abroad duty free ; the 
remaining one-third has to be given to Russian makers. 

The show of Russian agricultural machinery and implements 
was poor. The manufacture of these articles began in Russia 
at the commencement of the present century. In the year 1803 
Mr. Wilson, an engineer of Moscow, executed the first order fur 
a thrashing machine for a Mr. Gousiatnikoff, a landed proprietor 
in the government of Joula. Since that period, however, the 
production of agricultural machinery in the provinces of Great 
Russia has been very slow, and that up to the year 1860. In 
the Southern government this business has been more successful 
owing to the scarcity of manual labour, which induced the esta- 
blishment of mechanical works. The greater part of the agri- 
cultural machinery works in Russia were established after the 
year 1860. The reform of the 19th of February, 1861—the 
abolishing of serfdom—was one of the main causes of the impetus 
given to the production of agricultural machinery. It had also 
a great influence upon the importation of foreign machinery; 
the sudden transition from forced to free labour caused the 
landed proprietors to look to the employment of machinery as 
an economical measure, consequently we find the following 
figures of the value of foreign machinery imported :—In the 
year 1861 it amounted in one month to 775,800 roubles;.in 1862 
the importation ited the value of 887,500 roubles ; in 
1863 it was only 145,000 roubles for seven months. This falling- 
off in the demand is attributable to the fact that the Russian 
farmers had discovered that the machinery and implements 





requirements of Russia, such as simplicity and lightness of con- 
struction in view of the unskilfulness exhibited by the Russian 
peasant and the small size of the horses employed in agricultural 
labour. Up to the present time, even on many estates, large 
quantities of machinery and implements of all sorts of nationali- 
ties may be seen stowed away in sheds as entirely useless. All 
this has caused among many of the landed proprietors a kind of 
prejudice against complicated machinery, and it was owing 
mainly to this that several Russian firms were established for 
producing agricultural machinery and implements more suitable 
to the simple method of cultivation, &c., adopted in Russia. It 
took, however, some considerable time before the home makers 
were able to turn out anything in the shape of machinery and 
implements possessing the above qualities coupled with cheap- 
ness. Between the years 1864 and 1870 the demand for Russian 
machinery and implements increased very much. At the present 
time there are about one hundred establishments, producing 
machinery and implements, of the value of over 3,000,000 roubles 
yearly. Such a considerable increase in the production, when 
compared with that of former years, had the effect of decreasing 
the importation of foreign made articles. At the present moment, 
for such things, for instance, winnowing machines, horse thrash- 
ing machines, ploughs, &c., of foreign make, there is not near 
the demand there was formerly. Still, comparatively speaking, 
there is a pretty good demand for foreign agricultural ma- 
chinery even now. In 1869 the value of foreign agricultural 
machinery imported into Russia reached the sum of 623,480 
roubles, consisting mainly of such articles which cannot as yet 
be produced in Russia, as, for instance, mowing and reaping 
machines, steam thrashing machines, portable engines, &c. But 
even in this regard there is a great improvement, which is to be 
seen in the steam thrashing machines exhibited by the firms 
Bellino and Fenderick and Lilpop, Rau, and Co., at the Moscow 
Polytechnic Exhibition. Notwithstanding the general improve- 
ment which is apparent in the production of agricultural ma- 
chinery and implements, there are still many defects to be 
remedied in this branch of industry until Russian makers can 
claim for their articles anything like a comparison with the 
manufacturers of this country. The Moscow Polytechnic Exhi- 
bition gave one, but an incomplete idea, of the state of this 
industry in Russia, as it was represented only by a small number 
of manufacturers. Still in this collection even it was impossible 
not to notice the general defects of the Russian agricultural 
machinery establishments—the multiplicity of the patterns of 
machinery, the antiquity of systems adopted, in many cases 
quite worthless. One and the same establishment produces too 
many varieties of machinery and implements, and it would 
appear that Russian manufacturers have no distinct notion of the 
preference of one system over the other. Machines and imple- 
ments are copied, in many cases haphazard, from foreign models ; 
there is a total absence of originality. Another defect which 
may be noticed is the disparity in the price of the same kind of 
machine or implement with different manufacturers. Thus one 
maker will quote for a 4-horse thrashing machine 340 roubles, 
another 650 roubles ; another, again, quotes for a sowing ma- 
chine of a certain construction 100 roubles, another 70 roubles, 
a third 65 roubles, for the same article, and so on ; hence the 
difficulty for a buyer to choose the machine or implement he 
happens to require. The price of some of the machinery exhi- 
hibited was considerably higher than would be asked in this 
country for the same article, reckoned even with the freight 
charges for delivery at St. Petersburg, and loss on the exchange. 





CONSTRUCTION OF DOCK GATES. 
No. X. 
Souta West [np1a Dock. 

Havinc in the preceding nine articles gone over nearly all the 
ground to be covered in considering the questions connected 
with the construction of dock and harbour gates, in order to 
make the series as complete as possible, we now give a working 
drawing of one of the finest dock gates ever constructed. In a 
succeeding impression we shall illustrate the details of the work- 
ing gear. The gates in question have been Jately erected in the 
passage and eastern entrance lock at the new South West India 
Dock. There are altogether four pairs of these gates, two in the 
passage and two in the entrance lock ; they are precisely alike in 
all respects, the width and depth from coping to cill of the 
passage being the same as in the entrance lock, viz., width 55ft., 
depth 32ft. 10}in. These gates are of wrought iron, and were 
erected on the gate floor within a few feet of their intended 
position. Each leaf consists of a heel post and mitre post, con- 
nected by horizontal ribs stiffened by vertical diaphragm plates. 
The ribs, together with the inner and outer skin plates, vary in 
strength according to the head of water which they have to sup- 
port. The outside radius of each leaf is 60ft., and the inside 
120ft. The gates are watertight, and were tested before they 
were moved into their places by being filled with water, and 
afterwards a sufficient quantity of water was introduced to 
counteract their tendency to float. Manholes are provided in the 
ribs and lower diaphragm plates to allow of free access to all 
parts of the gate ; these manholes are for the purpose of enabling 
the interior to be inspected and painted. The manholes in the 
top horizontal plates are furnished with wrought iron covers 
attached to the gate by small chains. Each gate is supplied with 
a hand pump to be used in the event of leakage. There are 
three sluices to each leaf, giving a total area of opening equal to 
about 7}ft. square. These sluices are for scouring purposes and 
for adjusting the level of the water in the dock and basin ; they 
are opened and closed by cast iron paddles worked by screws 
from the upper platform, and slidiug on gun-metal facings in 
cast iron frames. The rods connecting the paddles with the 
screws, and which pass through wrought iron guide brackets, are 
protected for the greater part of their length by wrought iron 
plates bolted on to the brackets. A wrought iron roller is fixed 
at a point 26ft. Sin. distant from the centre of the heel post, 
and as nearly as possible in the line of the centre of gravity of 
the gate. It is 2ft. 3in. diameter, having a steel spindle Sin. 
diameter working in gun-metal bearings. The roller and spindle 
are contained in a cast-iron box, one side of which is considerably 
heavier than the other, and curved so as to hold a 4in. wrought 
iron spindle, which fits into recesses made for it in the two 
stiffening plates on either side. This box is kept in place by a 
strong 5in. rod, which passes through. three wrought iron guide 
brackets, and is keyed up in a wrought iron framing. It is so 
constructed that it may be easily removed if necessary. This is 
accomplished by taking out the keys and raising the rod, when 
the roller box immediately tilts over, the spindle attached to the 
heavy side drops out of its recesses, and the whole comes 
away without any —. This can be done without danger 
to the gate, as the anchor has been made of sufficient strength to 
bear the additional pull that would be brought upon it by re- 
moving the roller. The roller travels on a cast iron roller path 
fixed in the gate floor with Lewis bolts. — : : 

The cill piece is straight, so as to lie close against the cil?. 
The cill pieces of the two leaves meet together at a point, in the 








52 


THE ENGINEER 


Jviy 25, 1873. 








centre of the entrance lock or passage, making an angle of 126 
deg. The cill piece, heel-post, and mitre-post are all of green- 
heart, and the upper platform, composed of 3in. planking, resting 
on longitudinals 7in. by 6in., is of red pine. This platform is 
carried on five wrought-iron supports, which are formed by con- 
tinuous T irons riveted on to wrought-iron plates. A wrought- 
iron railing 3ft. high, consisting of iron standards connected by 
Zin. chain, is fixed on the outside curve of the gates. The 
Standards are hinged at the bottom, so as to allow of their 
folding down, in order to clear any ropes that may come across 
the gates in taking ships in or out of the dock. The gate is 
secured at the top by a strong wrought iron anchor, consisting of 
three anchor bars, each about 17ft. long, having at the ends large 
cast-iron washers 2ft. square. A wrought iron strap passes 
through the anchor bars and two cast iron filling blocks, round 
the pivot, which is fixed to the top of the gate, and is attached 
by four nuts, two at either end of the strap; the whole is let 
into the masonry, and partially covered up by a cast iron che- 
quered plate. This kind of anchor is an improvement on the old 
plan of the cast iron frame, and is much stronger, while at the 
same time less cumbersome. The gates are opened and closed by 
1 }in. chains, attached by strong angle irons on both sides, the gates 
being stiffened at those points by intermediate gussets. Each 
chain passes between three cast iron guide rollers, the box for 


which has a flange on both sides, These flanges run in grooves | 


cut in the chain passage, down which the box slides. The box 
is kept in position by two pieces of timber placed in the grooves, 
so that if at any time the rollers get out of order, a rope can be 
attached to an eye fixed at the top of the box, and the whole 
drawn up the chain passage in a few minutes. The chains are 
worked by hydraulic machinery. 

The gates were designed by Mr. Hawkshaw, the engineer-in- 


chief to the East and West India Dock Company, and were | 
-included in Mr. George Wythes’ contract for the new South | 


West India Dock, but were sublet to Messrs. Eastons, Amos, 
and Anderson, who carried out the work in a very satisfactory 
manner. The four pairs of gates, excluding the hydraulic ma- 
chinery, which was supplied by Messrs. Sir William Armstrong 
and Co., have cost the company rather over £16,000. 





CONCRETE SYPHONS ON THE CANAL 
QUINTINO SELLA, LOMELLINA, ITALY. 


THE importance of concrete-made water cement, as a substitute 
for brick or stone in the construction of hydraulic works, is now 
beginning to be more fully recognised by Italian engineers. Afew 
notes on some important works of this class that have recently 
been carried out for the Canal Cavour Company on the extension 
of the branch canal Quintino Sella, will not fail to prove inte- 
resting to the readers of THe EncrneER. In consequence of the 


be executed. Laggings are placed round the external diameter 
of these moulds, and the concrete is well rammed in the space 
thus formed between the outer casing and the core, this latter 
being drawn forward as the work proceeds. To facilitate the 
drawing forward of the core it should be made slightly tapered, 
and in order to obtain a truly cylindrical section in the concrete 
tube it should be covered with a plate of sheet zinc, which is kept 
in place by small wedges. On drawing the core these wedges 
fall out, and the sheet of zinc that remains behind can then be 
easily removed. The sand and ballast should be clean, and when 
easily obtained, the granite chips from a stonecutter’s yard add 
considerably to the strength of the work. The tube being com- 
pleted to the required length, wingwalls are then added of any 
required dimensions, and in this manner a monolithic mass of 
concrete is formed, which a few hours after completion, when 
struck lightly with a hammer, rings like a bell. The syphons 
constructed by Signor Frattini on the Quintino Sella canal are 
fifteen in number, of which eleven were of a circular form, 
varying in diameter from 0°25m. to 1:00m., one double syphon, 
of which each tube is 0°80m. in diameter, and three of oval section 





the largest works of this class that have ever been made. For 
building these syphons a movable core was not used, as the diffi- 
culty in drawing it forward would have been too great, and it was 
thought preferable to form the invert in the usual manner, 
| building the arch afterwards on centreing which was struck as 
soon as finished, and-set up again for building the next length. 
Signor Frattini is now in treaty for carrying out a colossal work 
of this nature, which will surpass in boldness anything that has 
hitherto been made in cement. This work will consist in a 
| double syphon about 100 metres in length, each tube being of 
the same dimensions shown in illustration. This syphon is 
intended for carrying the water of a canal derived from the 
river Sesia under a tributary torrent for supplying motive 
power toa large paper mill near the village of Serravalle, Val 
Sesia. 





CONSTRUCTION OF THE PORTISHEAD Docks.—The construction of 
these docks is being actively carried out, and the contractors, 
Messrs. Barnett and Gale, have no less than 300 men engaged at 
the present time in connection with the works, The dock is being 
constructed in that portion of the ‘‘ pill,” or broad inlet, lying 
between the present pier and the wood viaduct, by which the 
Portishead Railway crosses the pill to reach its terminus at Portis- 
head. The first engineering difficulty to be overcome, of course, 
and the first heavy piece of work to accomplish, has been the 
construction of the cofferdam across the entrance to the pill 
in order to effectually shut out the tides while the excavations of 
the dock and the erection of the walls of the lock and dock are 
being carried on, Another important preliminary matter was the 
diversion of the steam, which has hitherto run down the “‘ pill,” 
and the intercepting of this stream and the carrying out of the 
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2'00m. in width by 1°60m. in height (vide illustration), probably | 





‘longitudinals” placed on lower piles for impounding the water 
in the “‘pill” in order that they should avoid the scouring which 
would be ome they were closing the dam. When the 
dam is finally c the sluices will be put and the impounded 
water withdrawn, and the actual work of the dock vigorously 
pushed on. While the cofferdam is being constructed, in addi- 
tion to the space between the pills being filled in with clay, 
thousands of tons of stone have to be deposited on either side of 
it for the purpose of giving strength to the structure in the way 
of backing; and for this alone no less than 30,000 tons arv 
being deposited. This stone is brought from quarries in the 
neighbourhood, and also from Chepstow. <A work also in 8 
is the sea-wall, running back from the angle of the «pi for a 
length of 430ft, till it meets the lock. The wall is being built on 
the solid rock, six or seven feet of which have to be excavated by 
blasting, &c., before the foundations are reached. The wall has a 
width of 16ft. Gin, at the bottom, and it will taper upwards to 
about 10ft. at top. For these excavations and the building of the 
wall a long flat form on piles has been constructed and furnished 
with steam-hoists, &c. This wall will have a total length of 
2113ft. In the rear of the wall will be the lock 580ft. long, 66ft. 
wide, and a depth of 40ft. It will be furnished with granite 
hollow quoins. It will have a coping of pennant, and be 
— with three sets of gates. Then will come the lock, which 
ill extend towards the viaduct a length of 1800ft. Its width 
will be 400ft. at one end, and it tapers off to about 150ft. at the 
other end, while the dock wall will be about 37ft. in depth. 
The dock, the contract for which was £160,000, is to be completed 
in about two years from the present time in June or July, 1875 ; 
and so far the engineers have found nothing likely to interfere 
with the completion of the work within the specified time. 
The engineers were the late Mr. Maclean and Mr. Stileman. 
CIVIL AND MECHANICAL ENGINEERS’ SocteTy. —On Saturday 
last the Society visited Breton’s Farm, on which the greater por- 
tion of the sewage of the town of Romford is utilised. The mem- 
bers assembled at Bishopsgate station at three o’clock, and pro- 
ceeded by train to Romford, where they were met by Mr. Hope, 
the tenant of the farm, who conducted them over the whole of 
the property, about 121 acres in extent, and courteously explained 
the various points in connection with sewage farming. The 
members were much struck with the variety and richness of the 
crops, espedially when the extreme natural poverty of the soil is 
considered; in one part was Italian rye grass undergoing a sixth 
cutting, while the next plot had maize or Indian corn, and then 
wheat well advanced, heavy with grain, and further on, straw- 
berries and other fruits, which appeared to thrive wonderfully on 
the liquid manure; indeed the members considered the straw- 
berries to be of peculiarly fine flavour. The farm is about three 
miles from the town, and the sewage, some 240,000 gallons per 
diem, flows by gravitation into settling pits, from whence it runs 
into a chamber, out of which the fluid is pumped by an engine of 
8-horse power, to a sufficient height to flow, by means of carries, 
some of wrought iron and some of concrete, to all parts of the 
farm. While observing the favourable results of sewage farming, 
as illustrated by the crops, the members did not fail to note 
the absence of offensive odours on the farm, and also the 
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scarcity of bricks, and the short time (four months) that was 
allowed for the construction of this canal, the company deter- 
mined to accept the proposal of Signor Guiseppe Frattini—who 
has successfully introduced the use of cement concrete into Italy 


for the construction of hydraulic works—to build all the syphons | 


for the passage of existing irrigation channels under the new 
canai in this material. This system of construction is exceed- 
ingly simple, requiring no skilled labour, and when ballast can be 
had easily, is far cheaper than brickwork, and probably more 
durable. The cement used was that manufactured at Grenoble, 


and known as “ciment de la porte de France,” the quick-setting | Seatnary week, however, to conmiation “Sih (he Godin fs tho 
‘ , ; B 


cofferdam, though it will only be the temporary “‘ curtain” as | 


quality—é prise prompte—being mixed with the slower setting 
quality—da prise lente—or so-called Portland cement, manufactured 
at the same place. The mixture of the rapid-setting quality with 
the Portland is for the purpose of making the work set quicker 
than it would otherwise do were only the latter used. The 
proportions in which the two qualities of cement are used should 
‘be regulated according as it is required to hasten the setting of 
the work, so as to be enabled to draw the core and carry forward 


‘the moulds, It must be borne in mind, however, that the 


addition of the quick-setting cement tends to weaken the cements, 


and should not be used in greater quantity than that absolutely 
meeessary. The sand and cement are first mixed with mortar, 
the requisite proportion of gravel is then added, an the liquid 
poured round a wooden core supported by two moulds 
placed about 6ft. apart, aud of the exact section of the work to 


concrete is 





awe ne 5,00 ~ ---— - Ke —— 2 55 —- xo-——2, 


PLAN 








, latter work alone involve the construction of a channel through 
| the fields to the east of the dock nearly a mile in length, with an 
average depth of 15ft., and a width at the top of between 60ft. and 
70ft. The construction of this channel was one of the earliest 
branches of the work, and at present it is rapidly approachin 
completion. At the end of the channel there has to be constru 
in the sea bank a tidal sluice, for the purpose of running off the 
fresh water from the divided stream at low water and keeping back 
the sea-water at high tides. This is by no means an unimportant 
piece of work, and it is pointed out that if the whole of the work 
may be judged from supplementary branches like this, it will be 
of a most complete and substantial character. The great pre- 


it were, behind which will be carried on the actual opera- 
tions, the entire work being of great magnitude. Though 
sweeping round from the east side in an easy curve, the structure 
is of a bold character, about 600ft. in length, and of this 430ft. has 
been completed, leaving 170ft. of the pile to be finished on the 
side where it joins the sea wall now in course of construction from 
the pier back towards the lock. The width between the piles is 
7ft., and the extreme width of the dam 13ft., but varying in 
different sections of the work. The piles of which this dam is 
formed run from 25ft. to 50ft. in length, and they go a great 
depth into the soil, the surface of the cofferdam being in some 
places 30ft. from the bottom. Some idea of the great work in 
this structure may be gleaned from the fact that no less than 
70,000 cubic feet of timber will be used in it; 400ft. of its length 
is ordinary sheet piling, but the contractors are now 
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purity of the effluent waters which flowed from the under 
drains, the results are such as can only follow ‘intelligent 
and scientific sewage cultivation, as practised by Mr. Hope, at 
Romford. 

IRONCLAD VESSELS.—The invention of iron plates to protect 
vessels is far from being of as recent date as is pontionl » sup- 
posed. During the twe' century the Normans covered their 
ships, from the water line up, with an iron casing terminating in a 
ram on the bow. Still earlier they had adopted a system of pro- 
tecting the upper works with metal shields. In 1534 Peter of 
Arragon ordered his ships to be iron-plated in order to protect 
them from the burning missiles then incommon use. In 1530 the 
squadron of André Doria contained a vessel built by the Knights 
of St. John, which was armoured with several thicknesses of iron. 
At the battle of Lepanto several ships protected their batteries 
with bars of iron, For two centuries no progress seems to have 
been made. In 1782, at the siege of Gibraltar, an engineer officer 
constructed six ships which were the types of the modern iron- 
clads, they were covered with an armour of hard wood, leather, 
and bar iron. It is said that they resisted the fire of the forts for 
a long period, but were finally sunk by red hot shot.—Scienti*: 
American, 

Sourn KENSINGTON MusreuM,—Visitors during the week en«- 
ing 19th July, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 5,139 : Naval and oth 
tions, 1089 ; on Wenn a and Friday, admission 6 , 
from 10 a.m, till 6 p.m., Museum, 1; Naval and other collec- 
tions, 93; total, 17,038 ; average of co’ nding week in former 
© museum, 12,628,790u, 
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: RAILWAY MATTERS. 


THE Glasgow street tramways are now fast approaching com- 
pletion. The extent of streets now laid is ten = and three- 
quarters, and from six to seven miles of the lines authorised have 
yet to be made, a portion of which has just been commenced. An 
important line of tramways between Greenock and Gourock has 
been opened within the past few days. 

THE half yearly general marting of the North and South- 
Western J unstion Osmpany was held on Saturday, at the offices, 
Euston Station, Mr. H. Chubb, the deputy chairman, presiding. 
The chairman said that the affairs of the company were going on 
most satisfactorily, and that the lessees paid the rent with 
their usual punctuality. He then moved the adoption of the re- 
port, which was agreed to unanimously. 

Tue report of the Cape Railway Company states that the 
ney of the company in the colony was transferred to the 
f Government on the Ist of January last, in accordance with 
the contract for its sale, and that the Act giving facilities for 
winding up received the royal assent on the 27th of May, after 
one year from which date the board are authorised to pay into the 
Court of Chancery the amount of any claims then‘ outstanding, 
and to close the business of the company. 


Ir is stated that the funds of the Great Western and Bristol and 
Exeter Railways Provident Society will benefit to the extent of 
£1500 from the recent féte at Blenheim Park, the seat of his 
Grace the Duke of Marlborough. There were, it is estimated, 
about 35,000 a — 20,000 having been conveyed by rail- 
way and 15,000 by other means. At the Handborough station the 
rush of people was so great that the last train did not depart 
until one o'clock in the morning. It is stated that this is the 
last féte the companies will allow, in consequence of the incon- 
venience caused by the immense traffic on the occasion. 


Ar the half-yearly general meeting of the London, Brighton, and 
South Coast Company held on Wednesday, Mr. 8. Laing, M.P., 
the chairman, said he thought the prospects of railway companies 
after the end of 1873 would improve, that the expenditure would 
not increase, and that the increase of traffic would more than cover 
thepast.increaseof expenditure. He looked upon the year1873 as the 
trying point in railway matters, and thought that 1874 would show 
a great improvement in railway property. It was only fair to 
railway shareholders to state his opinion as to the prospects of 
the company. He had no doubt they would be able to hold their 
own. 


A REMARKARLE car has just crossed the United States from east 
to west, under the superintendence of the Fish Commissioner. 
The car was prepared specially for the transportation of live fish 
across the continent, and is fitted up with tanks, so shaped as to 
retain the water and the fish in spite of any amount of shaking 
and splashing. In these tanks are distributed, according to their 
habits, the fish of the eastern waters to be colonised in California. 
The list includes full-grown black bass, breeding cat-fish, full- 
grown yellow perch, full-grown horn pouts, glass-eyed pike, 
breeding eels, tautogs, striped bass, yearling perch, large lobsters, 
one barrel young (selected) oysters, besides 100,000 Hudson 
River shad, and somewhat less than 100,000 small eels. There 
was a large quantity of sea water on board for the benefit of the 
lobsters, oysters, and tautogs. This list includes eleven varieties 
of fish not native to California. 


THE report of the directors of the Manchester, Sheffield, and 
Lincolnshire Company states that the company’s claim against the 
Post-office remains in the same position as at the last report; but 
in the case of the South Junction Railway of 9} miles, of which 
the a ae f are joint owners, an award has been made by Lord 
Salisbury of £6479, ther with £1 per mile per annum for each 
additional wire erected by the Post office. The gross claim made 
was £12,912. The directors propose to expend £15,000 on sidings 
and works, £15,000 on works at Grimsby, and £30,000 for rolling 
stock—making £60,000. A further sum of £150,000, it is estimated, 
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NOTES AND MEMORANDA. 


NICKEL facing for printing type is said to be about to come 
into general use. It is cheaper and much harder than copper, and 
forms a better surface. 

Tue six Chinese companies in San Francisco recently sent an 
order to China for one million of type. oo oe is to 
publish a tri-weekly in the Chinese ay one ‘or the benefit 
of their countrymen, and to instruct them in their duty when they 
touch American soil. They expect to issue the first number on 
the 20th of September. 

THE nitrate of potash trade of Peru has increased wonderfull: 
within the last twenty-five years. In 1848 three vessels were suf- 
ficient to supply the demand, while now one hundred vessels are 
waiting for cargoes at the port of Iquique. A railway now con- 


nects the port with the saltpetre districts of the interior, and | 
through its entire length is surrounded by manufactories. Thirty- | 


one establishments supplied with excellent machinery are now in 
operation and capable of producing 1250 tons a day. Twenty-one 

ditional factories are being constructed, so that in a short time 
the production will amount to 19,000 tons a day, or 5,750,600 tons 
a year. 

THE Earl of Rosse, in & recent lecture before the Royal Institu- 
tion, gave some interesting information concerning the various 
experiments heretofore made to detect the heat of the moon, 
and then described his own efforts in this line, which are the 
latest that have been made known. By means of a specula- 
mirror, a thermo-pile, and a pair of reflecting galvanometers, made 
on Sir William Thomson’s plan, such as are used for sending mes- 
sages through theAtlanticcable, the Earl was enabled todemonstrate 
the presence of heat from the moon, but the temperature of the lunar 
surface still remains far from being determin My calculations, 
he says, lead me to estimate the heat from the moon as the eighty 
thousandth part of that from the sun. Bouger’s experiments give 
the brilliancy of the full moon as the 300,000th part of that of the 
sun, Wollaston gives it as the 80,172nd, Zollner as from 618,000th 
to 619,000th, ox Bond as the 470,980th. The maximum of the 
lunar heat appears to be a little before full moon ; the ae 
distribution of its mountains and plains, perhaps, goes to explain 
this phenomenon. 

Ir is a remarkable fact that the most abundant material in 
nature—iron—is practically the strongest of all known substances. 
The following figures have been given with reference to this and 
other substances. Made into best steel, a rod one-fourth of an 
inch in di ter will sustain 9000 lb. before breaking ; soft steel, 
7000 Ib. ; iron wire, 6000 1b. ; bar iron, 4000Ib. ; inferior bar 
iron, 20001b; cast iron, 10001lb. to 3000lb.; copper wire, 
3000 Ib, ; silver, 2000Ib. ; gold, 25001b.; tin, 3001b.; cast zinc, 
1601b. ; sheet zinc, 1000Ib. ; cast lead, 551b, ; milled lead, 200 Ib. 
Of wood, box and locust the same size, will hold 1200 Ib. ; toughest 
ash, 1000 Ib. ; elm, 800 Ib. ; beech, cedar, white oak, and pitch 
pine, 600 lb. ; chestnut and maple, 650 Ib. ; poplar, 4001b. Wood 
which will bear a heavy weight for a minute or two will break 
with two-thirds the force acting a long time. <A rod of iron is 
about ten times as strong as hemp cord. A rope ar inch in 
diameter will bear about 2) tons, but in practice it is not safe to 
subject it to a strain of more than about 1 ton. Half an inch in 
diameter the strength will be one quarter as much ; a quarter of 
an inch, one-sixteenth as much ; and so on. 

THE manufacture of artificial alizarine—the colouring matter 
of the madder root— seems to be steadily progressing towards 
a practically commercial success, It is only about three 
years ago that the discovery of the method of its artificial produc- 
tion in the laboratory was hailed by the chemical world with a 
spirit of rejoicing asa fresh triumph for purely scientific research, 
while to-day it is offered in the heed 2 at prices below that 
demanded for the natural product obtained from the madder. It 
is said that the cheapness of the artificial material is already 
creating distress amongst the growers of the root in those districts 
of continental Europe where its cultivation forms almost the sole 
d d of its population, and the near future will, in 








will be required for a to joint lines. An agr 
has been made and sealed between the company and the North- 
Eastern Company, under which they have obtained complete access 
and running powers to Hull. 


PuBLICc meetings in Cornwall have been held by the Devon and 
Cornwall Company, addressed by the Earl of Portsmouth, Sir 
Thomas Dakin, and other directors in connection with the ep 
to introduce,the narrow gauge in Cornwall. At a meeting held at 
Bodmin a letter was from the Bishop of Exeter, in which, 
after saying how glad he should be if the company carried their 
railway through the north-west of Devon and the north of Cora- 
wall, he wrote :—“‘ The extension of railways is a very great help to 
me in the discharge of my duties in the diocese, and enables me to 
do much that otherwise would be impossible. But besides that, I 
believe it is a real benefit to make human intercourse cheap and 
easy. Nothing else civilises more than this does. I am quite 
sure it was intended that we should know more of each other, and 
that we gain greatly by this mutual knowledge. For every 
reason, as Bishop of this diocese, I must heartily wish your pro- 
ject success.” 


THE Direction of the Government Railroads of the Netherlands 
has published the results of some experiments in regard to the 
preservation of sheet iron used in railroad bridges. From thirty- 
two sheets half were cleaned by immersion for twenty-four hours 
in diluted hydrochloric acid; they were then neutralised with milk 
of lime, washed with hot water, and while warm dried and rubbed 
with oil. The other half was only cleaned mechanically by 
scratching and brushing. Four of each kind were then equally 
painted with red lead, and with two kinds of a red paint of oxide 
of iron, and with coal tar. The plates were then exposed to the 
weather, and examined after three years. The result was: 
(1) That the red lead had kept perfectly on both kinds of plates, 
so that it was impossible to say if the chemical cleansing was of 
any use. (2) That one kind of iron oxide red paint gave better 
results on the chemically treated plate than on the other; in fact, 
a result equal to that of the plate painted with red lead, while the 
other kind of iron oxide red gave not very good results on the 
plates when only scratched and brushed. (3) That the coal tar was 
considerably worse than the paint, and had even entirely dis- 
appeared from those iron sheets which had not been treated 
chemically, but only cleaned by brushing. 

A PARTIAL report of the operations of the Erie Company was 
presented at the annual meeting of shareholders in New York on 
the 8th inst. It states that the earnings of the company had con- 
tinued steadily to increase. _For the past year they had largely 
exceeded those of any similar period since the completion of the 

d. The reforms begun in the management of the company’s 
business had diminished the relative expenses in almost every 
department, and those expenses would be still more largely dimi- 
nished as the reforms in Pp ss were developed, and when the 
present plans for a double track and narrow gauge upon 
the whole line were carried into effect. They had put in 
this season twenty miles of sidings, and laid ten miles of 
second track, and increased their coal, postal, and other cars. 
The grading for the double track was rapidly progressing. Up- 
wards of 40 miles would be ready for the rails in August, and 
wee | the autumn a further po of 80 miles would be com- 
ple making 120 miles to be constructed 
the present season they to change i 
the road from Attica to ae ne Sistonee of 


P i The 
demands of the traffic would require, by the time the narrow 
track was extended eastward to Waverly, the immediate addition 
of 2000 narrow gauge cars and 100 narrow gauge locomotives, 





probability, by the steady growth of the production of the arti- 
ficial material, and to the severity of the competition. Whether 
or not the result will finally be the extinction of the madder- 
growing industry remains to be seen, —-. the probabilities 
point strongly in that direction. A Philadelphia industrial 
establishment has lately purchased a considerable quantity of the 
artificial alizarine, at a cost of 25 per cent, below that at which 
the natural product can be manufactured. The steady growth of 
the manufacture of the artificial product deserves ro 
recognition, as one of the most important advances of which the 
technical chemistry of our times can boast. 

In the kingdom of Italy there are 116 mines in operation, about 
one quarter of the whole number in the country—45 are iron, 34 
copper, 13 argentiferous lead, 14 ncaa ees ; the otherare, 
10 zinc, mercury, nickel, and manganese. The metallurgical works 
treating Italian ores are 335, subdivided as follows :—- Ironworks, 
299 ; copper, 21; argentiferous, 10; gold, 2; others, 3. The iron 
ores of Italy are s , and oligiste iron ores in the isiands of 
Elba, at Cogne, Valley of Aosta, and Tebro in the Valtelina, 
besides several deposits in Sardinia ; hematite at Penedoletto in 
Valtelina, and Pizzano in South Italy; spathic iron, slightly 
—_ coro in the =e oy of the Trias; s — iron, 

i i iferous, an: thic iron in veins. e 45 iron 
ea An operation, 29 are siheliinkenbevty, 8 in Piedmont, 5 in 
Tuscany ; Sardinia, Calabria, and Emilia having the 3 others. 
The iron mines employ 1888 workmen and 324 children. The 
smelting-works are 336 in number, of which 299 are in operation 
and 37 closed ; the former using a motive poner of 5588 horses, of 
which 4353 are produced by water and 1190 by steam. Italy has 
38 blast furnaces. The iron-works have 2510 skilled workmen and 
5667 labourers ; the former receive 3°05 francs a day, the latter 1°80 
francs, and the children 0°80f. The number of working days is 
about 300 a year. There are, besides, three mines of iron pyrites 
near Turin, for the fabrication of sulphuric acid and copperas. 

THE results of the experiments and improvements at the govern- 
mental smelting works during 1871 are recorded in a late number 
of the Zeitschrift fiir das Berg-, Huetten-, und Salinen-wesen in dem 
Preussichen Staate, At Clausthal, round furnaces with four tuyeres 
were found to work better in smelting galena than either Rachette 
or larger round furnaces with eight tuyeres. It was found that the 
furnaces having a diameter of 39in. at the level of the tuyeres 
answered best. Tuyeres having a diameter of 2}in., when com- 
pared with the old ones of 1*6in. diameter, were found to consume 
more fuel, and the production of lead matte was somewhat less 
favourable ; but, on the other hand, a larger quantity of ore was 
passed through the furnace. Heating the blast from 140 deg. Cent. 
to 180 deg. Cent. was found to produce no effect on the working. 
At the works of the Lower Hartz zinc is extracted as sulphate by 
pouring dilute sulphuric acid over the sifted fine ore, and then 
working the same through the ore. This operation is repeated a 
second time ; and it has been found that, by | 10 per cent. 
sulphuric acid, having a density of 50 deg. Cent., and then washing 
it with cold water, 17 to 20 per cent, — zinc vitriol can 
be obtained. At the Altenau Smelting Works the cinder, obtained 
in refining the copper, is smelted with raw iron pyrites, the pro- 
ducts being | and copper matte. During 1870 numerous 
attempts were made to treat the silver slimes obtained in the pro- 
duction of copper vitriol in the wet way, but they all failed. The 
first experiments were made with we ree acid, then with a 
chloride of sodium solution. Experiments, made in the Lower 
Hartz with copper ores, have shown that ores much richer in copper 
and sulphur ean be treated in the wet than it has been supposed 
in could be the case ; for while op Settee conatay © per 
cent. of has been rded as the maximum, it was found in 
the Hartz that ores con g twice as much be treated by 
chloridising, roasting, and extraction with pure and acidulated 


MISCELLANEA. 


From Calcutta we learn that a telegraph line has been ed to 
Native Burmah. — nape 


| A LARGE number of the gas companies throughout Scotland have 
| increased the price of gas on account of the dearness of coal. 
| _ THE concession for laying a submarine telegraph cable between 
Constantinople and Odessa has been granted to an Anglo-Danish 
Company. 

Tue three societies who have for sixteen years occupied the main 
building at Burlington House expect to move into their new 
quarters there in the coming autumn. 


Mr. Joun A. Crements, C.E., of Great Queen-street, West- 
minster, and late surveyor of the western district of St. Mary, 
Islington, has been unanimously elected engineer and surveyor to 
the Tottenham Local Board of Health. 


Ir is understood that the city authorities propose to mark in 
some special manner the services of Dr. Sedgwick Saunders in 
connection with the City Library and Museum, the results of 
which have been of a most satisfactory character. 


Ir is expected that the new gunboat built by the Messrs. Arm- 
strong, of Elswick, for the Dutch Government, and armed with 
| Major Moncrieff’s new gun mounted on the hydro-pneumatic 

principle, will arrive in a few days from the Tyne in the es. 
Tue damage caused by the late storm to the sea wall of the 
| Chatham Gunwharf proves to have been so extensive that to 
| reinstate it will cost £15,000 or £16,000. From 90ft. to 100ft. of 
masonry and brickwork was forced outward into the river, a 
— from Chatham Barracks having burst while!the tide was 
u 

THE Fife Coal Company (Limited), a new concern, has declared 
a dividend of 12) per cent. on the four months ending 30th June, 
and this, with an interim dividend paid in February last, makes 
20 per cent. for the ten and a-half months the company has been 
in existence. 

In confirmation alt 5 ayy reports as to the extent of the 
competition experien from America, it is being made known 
that a Canadian order for 15,000 axles has been obtained by 
American houses, and that nuts and bolts also of American manu- 
facture are being delivered in Canada at from 15 to 20 per cent. 
below the English rates. 

A SHOCKING accident, by which two men lost their lives and 
others were severely injured, occurred on Saturday at the dockyard 
extension works at Portsea. An engine, with seven wagons 
attached, was being driven over a gantry, which gave way under 
the weight, and the whole train was precipita’ a distance of 
some 30ft. The casualty will form the subject of an official in- 
vestigation, 

Great changes are proceeding in the commerce of our West 
Indian possessions, which are now sending us their tropical produce 
in immense quantities, and this has been to a considerable extent 
influenced by the introduction of steam shipping in the carriage of 
cargo, which hitherto has been brought in cae vessels. The 
Cunard Company are now running a regular line of steamers for 
the special necessities of this increasing traffic, and only last week 
the Trinidad, one of their steamships, arrived in the Clyde, and, 
in addition to the mails and passengers, was full of sugar, rum, 
cocoa, and whale fins, which until lately were a species of cargo 
supposed to belong exclusively to sailing ships. 

Sik CHARLES WHEATSTONE was elected, on the 30th ult., Foreign 
Associate for the French Academy of Sciences, to fill the vacancy 
occasioned by the death of Baron Liebig. He was for many years 
previously yay = ae nay A ber of the Acad a ing to 
the Times, Sir Charles has also lately received Ken the French 
Society for Encouragement of National Industry the great medal 
of Ampére, which is awarded every six years for what is considered 
the most important 4 pemny ~ of science to industry. The former 
recipients of this medal were Henri Sainte Claire Deville, who in 
troduced the manufacture of aluminium ; De Lesseps, the engineer 
to the Suez Canal; Boussingault, distinguished for his researches 
in agriculture. 


A PUBLIC meeting of the inhabitants of Falmouth was held at 
the Town-hall on Monday, under the presidency of the mayor, to 
receive a deputation from the Devon and Cornwall Railway Com- 
pany in reference to a scheme for the construction of a narrow 
gauge line from Okehampton and Camelford to Falmouth. The 
deputation consisted of Sir T. Dakin, Mr. Young, and Mr. Batten, 
each of whom was in favour of the undertaking. In asking for 
support from the town and neighbourhood (in shares of £10), they 
stipulated that no money would be required to be paid until the 
line had been virtually completed. The attendance at the meeting 
was not very large, but it was unanimous in approval of the 
measure, 

Ar the half-yearly general meeting of the Metropolitan Railway 
Company, held on Wednesday, Sir E. W. Watkin, thechairman, in 
moving the adoption of the report, recommended the shareholders 
to pass it unanimously. The success that had attended the 
operations of the board had resulted in a gross traffic receipt of 
£225,269, and an expenditure of £87,942, leaving a surplus of 
£137,327, which was equivalent to a dividend of 3 per cent. per 
annum on the ordinary stock ; but, considering her matters, 
it was proposed to pay a dividend of 24 per cent. per annum, and 
to carry over a balance of £10,300. That did not show the 
actual result of the working; there were £7000 for rents, 
interest, and for other purposes; also an outlay for three 
preceding half years amounting to £56,000, which would 
tend to show that the accounts stood better than they appeared. 
To sum up in a few words, they have received in cash *. the pur- 
chase of land £68,000, and £100,000 as regarded debentures since 
the present board had taken the helm. In regard 
as compared with the corresponding period of 1872, they had re- 
newed £80,876 at 44 per cent., £40,000 at 4} per cent., 
and £13,350 at 4 per cent., leaving a balance of £27,000, of 
which they had placed £6250 in debenture stock at 4} 

yer cent., leaving £21,296 less on account of loans. The 

Sank of England were their creditors to a certain amount, 
which showed that their credit had been improved, and the 
increase in rentals and arrears had been £9000, The train 
mileage had been reduced from 602,000 miles to 530,000 miles in the 
past half year ; so that they had endeavoured to earn the mazi- 
mum of receipts with the minimum of expenses by running 72,000 
miles less, and by which they got £6000 more revenue. They had 
reduced the length of the working day by 70 minutes, leaving an 
hour and ten minutes more time for repairing the line. The 
passengers conveyed during 40 minutes in the morning and 20 
minutes at night were carried at a loss, and they had dispensed with 
that part of the service. The chairman then referred to the 
surplus lands, which for the first time left a balanee in their favour. 
The rents, &c., amounted to £12,905, and the interest to £12,500, 
showing a surplus of £405. The permanent way account showed 
they had renewed 120 tons of steel rails against seven tons of 
steel rails in the corresponding period of 1872, The in- 
crease of the expenses for fuel had been between £3000) 
and £4000. They had a conference with the Metropolitan. 
Board of Works, and a suggestion had been made for eom- 
pleting the inner circle by a better and cheaper route than 
the one vid Tower-hill. - nay 4 4 ~ i oe Ring yes 
route, but the principle was to use the lan 
See Se ee Eliwet cok tor the Oley ‘0 bal 
form a new street whole way. com) was going 
with the works to Liverpool-street, and he 
have a considerable traffic from that source. The company had 
carried 300,000,000 since the line was opened through- 
out without accident, and Geet Gah aoe Sen ees eee 
staff for working the traffic so 
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LOCOMOTIVE FRAME PLANING:MACHINE 





CONSTRUCTED BY MESSRS, BERRY AND SON, SOWERBY BRIDGE, YORKSHIRE, 






SIDE ELEVATION 





WE illustrate above a very fine tool for planing long lengths of 
plate, such as locomotive frames. It is a double tool machine, 
and can be worked on both the edge and the flat at the same time 


FRONT ELEVATION 
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The construction of the machine will be so readily understood from 
the drawings, which give a side elevation, plan, and end view, that 
further description is, we think, unnecessary. 





TURBINE AND PUMP, WELSH SLATE COM- 
PANY’S QUARRIES, FESTINIOG, 

We illustrate in next column and at p. 58a combined engine and 
turbine, constructed some time since by Mr. C. Brakell, at the 
North Moor Foundry, Oldham, The machinery has proved itself 
sv thoroughly successful that we illustrate it, although it has now 
been at work some years. The Welsh Slate Quarry Company’s 
quarries near Carnarvon are conducted on the most improved 
principles by the resident engineer, Mr. Chessell, and they present 
many points of great interest. The pump which we illustrate is 
employed in draining one of the lower levels, as shown in the 
annexed cut, The pump lifts about 22,500 gallons of water per 
hour, from a depth of 150ft. The turbine works on a fall of 
1020ft., possibly the highest fall in the world driving a turbine, 
and as Mr, Brakell has also a turbine at work at Skelbrook 
Park, near Doncaster, on a fall of 16in. only, it may be said 
that he has put up turbines on the highest and lowest falls in 
existence, The turbine we illustrate is 30in. in diameter ; one of 
Sin. diameter would have answered, but a large diameter was 
adopted to avoid the use of much gearing. The workmanship is 
very good, and when we last saw the apparatus it was working 
most satisfactorily. 





M. TESSIE DU MOTAY’S PROCESS FOR THE 
PURIFICATION OF IRON, 


M. Tesstz pv Moray, the well-known French chemist, has in- 
vented a system of purification of iron which he thus describes :— 
I proposed to myself the application in the manufacture of pure 
iron and steel pig iron of all qualities, whether containing sepa- 
rately or in combination, sulphur, phosphorus, arsenic, or silicium. 
It is beowe that such pig iron cannot be converted into malleable 
steel fit for rolling into rails, sheet, tires, &c., either in the 
Sessemer or other similar apparatus, or in the gas reverberatory 
furnace. With the object in view I have created the method 
which forms my present invention, and of which the following are 
the distinctive characteristics : (1) An apparatus which I call an 
aérodynamic purifier, which allows to pass through the molten 
metal by reason of difference of density certain fusible chemical 
compounds which possess the property of taking up the metal- 
loids, which render it impure so long as the action of the air or of 
oxygen continues in the decarburation of the cast iron, either 
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completely se when it is being transformed with iron or steel, or 
partially so when the production of fine cast iron is the result, 
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(2) A mode of preparation of cast iron to be treated in oA appa- 
ratus, or any other of like kind, to ensure the refining shall be 
carried on without the metal ceasing to be liquid, until the whole 
of the carbon is completely eliminated ; (3) the construction of a 
special base or scoria containing chemical agents, purifiers whose 
point of fusion is below that of the temperature of fusion of cast 
iron, and of less density, and having for its essential object the 
fusion of the lime contained in the fluoride of calcium, and in the 
oxides of iron and manganese, this base possessing the quality 


| nore than any other of fixing in presence of fluoride of calcium, 
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arsenic, or silicium in excess without previous preparation by 


| converting it into fine metal in my or any similar apparatus, 


with the aid of chemical purifying agents. 


————— | 





INVENTION WantED.—There is an invention wanted ; it is a 
salamander and ironclad man to run old and worn steam boilers 
without gauges or indicators, of which the safety valves and pumps 
are out of order. The boilers have from one half to two inches of 
seale internally, and a similar thickness of mud in the bottom of 
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sulphur, phosphorus, and arseniates, so long as the action of the | the boiler. All the stay rodsare rusted or eaten off. The iron 


air or of oxygen continues; (4) the employment of spiegeleisen 


and ferro-manganese in successive additions to complete the action | 
of the above base or scoria during the passage of the air through | 
the iron which is being decarbureted ; (5) the novel employment of | 


the peculiar property of pure ferromanganese, or of ferro- | 
manganese allied with tungsten and titanium to render soluble | 
and malleable steel which still contains a definite amount of 
sulphur, phosphorus, or arsenic, when the melted iron from which 
they are made shall have been previously completely or almost | 
completely decarburetted, either in the purifying —— or 
in a gas reverberatory furnace ; (6) in fine, a process of producing 
steel indirectly from cast iron containing phosphorus, sulphur, 


armour of the man must be so constructed as to withstand the 
weight of an ordinary steam boiler or two, as well as that of the 
falling débris of a mill ; it will also be required to stand the test 
of being blown (with the man inside) toa height of 100ft. in the air, 
and the fall from that height into the ruins of an old mill, and then 
of being boiled for two hours in water or steam, and all this with- 
out injury to the occupant, as it often is the case that the boiler 
contains hot water and steam when it goes off. Such an invention 
would find ready sale among the owners of old oil and salt wells, 
where hundreds of boilers remain idle until eaten with rust, and 
then they are expected to stand 150 lb. on the inch or Lurst.— 
Scientitic Americar 
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COMBINED ENGINE AND DOUBLE-ACTION PUMP. 


MESSRS, TANGYE BROTHERS AND HOLMAN, ENGINEERS, LAURENCE POUNTNEY LANE, LONDON. 


It not unfrequently oc- 
curs that ——_ require 
engines and pumps com- 
bined which = be — 
either together orseparately, 
rendering a compound ma- 
chine useful. e arrange- 
ment we illustrate in the 
annexed engraving, which 
shows a combination of 
Messrs. Tangye’s horizontal 
engine and Messrs. Hol- 
man’s patent double-action 
pump, mounted on one 
plate so arranged that all 
the power of the engine 
may be taken up by the 

ump, or the engine may 

employed to perform 
other duty simultaveously. 
The pump is adapted for 
engines that are required 
to perform a variety of 
operations, and when it is 
convenient to have machine 
driving and pumping done 
in combination it is a very 
economical arrangement.) 

The engine is of the 
type introduced by Mess. »s, 
‘Langye some three or four 
years since, and is very 
favourably known in the 
market, and has been 
adopted by the Commis- 
sioners of the International 
Exhibition three years con- 
secutively to drive a por- 
tion of the machinery in 
the Western Annexe ; it is 
also exhibited at the Vienna 
Exhibition, together with a 
** special” direct - actin 
steam pump, where it wel 
maintains the reputation of 
the firm. The Messrs. 














Tangye, profiting by their 
knowledge of the great 
advantage of interchange- 
able parts have carried out 
a thorough system of gauges 
in the manufacture of their 
engines. Hithertothey have 
made the engines up to 
12-horse power only, but we 
are now informed they are 
now extending their engine 
works, and are preparing to 
make 16, 20, and 25-horse 
power engine, these engines 
coupled will carry them up 
to 50-horse power. 

The pumps, as shown in 
the illustration, are fitted 
with Holman’s patent buffer 
valves. These valves have 
proved to be very effective 
and durable under high 
pressures; it is not un- 
common to put them under 
500, 600, and up to 750ft. 
heads of lift, and in some 
instances they have stood 
the action of this heavy 
pumping for two and a-half 
years without requiring re- 
pairs. The great success 
which has attended the 
introduction of the ‘*special 
steam pump” for mine 
draining purposes, is greatly 
resulting from the excel- 
lent arrangement of the 
pump valves and the maxi- 
mum effect obtained by 
their use, and it is a matter 
of the first importance in 
pumping machinery that 
the details should be of 
the most substantial and 
durable character. 


THE VIENNA j{EXHIBITION—FOUR-CUTTER MOULDING AND PLANING MACHINE. 


MESSRS. POWIS, JAMES, WESTERN, AND CO., ENGINEERS, VICTORIA WORKS, BELVIDERE ROAD. 
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Tas machine planes or moulds up to nine inches wide, , of moulding and planing to be done ; for instance, when plani~ 


and is fully shown by the elevation and plan. The | skirting-boards, parallel rollers are used, but when working, s._, | and also allows the deep or quirk es eaten feel mens 


wood . i achine, by means of an adaptation of frictional contact ; the 
od Fchenenaatad eset tn be angled so that cylinder lagging or any under- 


8 ities consist in the cutters being all ranged on one side of | inlay m these are replaced by conical rollers. An economy | easily. The rate of feed can be c 
the main framing and the feed-driving gear on the otber. The | is effected by champh 
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aarily termed the “quirk,” has a tendency to break the grain, 


of the iron te work more 


object of this is to give easy access to the cutters for sharpening | this is done the bearing surface is decreased to such an extent that cut moulding can be worked at one operation. M . Powis, 


and setting without the inconvenience of having to on or lean | if parallel rollers were used great weight must be applied to make 
over the gearing, as in other machines of this clase A further | the wood feed. This is here entirely obviated by the facility with | James, Western, and Co., 


also exhibit several other excellent 


advantage is obtained in poving Se feed-rollers to over! the | which fluted conical rollers can be substituted, and the larger | machines, which we shall illustrate and describe in an early im- 
bearings so that they may be pression. 


y changed according tothe kind portion of cone being placed to propel the wood in the part ordi- 
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ON SOME IMPROVEMENTS IN ELECTRO- 
MAGNETIC INDUCTION MACHINES.* 


By Mr, H. H. Wixpe.t 


Soon after my announcement (in 1866) of the discovery that 
electric currents and ets indefinitely weak could, by induction 
and transmutation, produce magnets and currents of indefinite 
stage a number of electricians s other methods by 
which this principle could be exhibited and more powerful results 
obtained than those which I had described. 

The most interesting as well as the most useful of these 
suggestions was to augment the magnetic force of the elementary 
magnet by transmitting the direct current from the armature of 
a magneto-electric or an electro-magnetic machine through wires 
surrounding its own permanent or electro-magnet, in such a 
direction as to intensify its magnetism until, by a series of actions 
and reactions of the armature and the magnet on each other, an 
exalted degree of magnetism in the iron or steel was obtained. 

This idea seems to have occurred to several electro-mechanicians 
almost simultaneously in England, Germany, and America, Ina 
letter to THE ENGINEER newspaper of July 20, 1866, Mr. Murray, 
after referring to my experiments, writes that he wishes to point 
out a variety of principles embodied in the machine I had 
described, which, he says, is so obvious that it cannot fail to be 
hit upon by some inventor before long, and warns any one whom 
it may strike against patenting the idea, seeing that he had already 
constructed a machine upon the plan. Mr. Murray then states 
that ‘‘whereas Mr. Wilde, beginning with an ordinary magneto- 
electric machine, uses the current obtained from it to charge a 
powerful electro-magnet, and from this obtains a second and more 
powerful current, which, used in like manner, produces one still 
more intense, I, using only a single machine, pass the currents 
from its armatures through wires coiled round the permanent 
magnets in such a direction as to intensify their magnetism, which, 
in its turn, reacts upon the armatures and intensifies the current.” 

Whether it be that electricians are not in the habit of reading 
engineering journals, or that information communicated to them 
in the form of letters is lost in the plethora of printed matter of 
all kinds which engages the attention of the reading public, Mr. 
Murray’s warning to inventors against patenting his idea has been 
disregarded, as a patent was taken out on December the 24th of 
the same year by C, and 8. A. Varley for ‘‘ Improvements in the 
Means of Generating Electricity,” wherein is described a machine 
consisting of two electro-magnets and two bobbins. The bobbins 
are mounted on an axle, on which also a commutator is fixed ; the 
ends of the insulated wire surrounding the bobbins are cted 
with this commutator, and through it with the insulated wire of 
the electro-magnets, forming the whole into one electric circuit. 
Before using the apparatus an electric current is sent through the 
electro-magnet for the purpose of securing a small amount of per- 
manent magnetism in the iron core of the electro-magnet. On 
revolving the axle the bobbins become slightly magnetised in 
their passage between the poles of the electro-permanent magnets, 
generating weak currents in the insulated wire surrounding them, 
The effect of the current passing through the electro-magnets is to 
increase their magnetism and magnetise in a hi her degree the 
bobbins when passing between the poles of the electro-magnets ; 
and in this way the electro-magnets and the bobbins act and react 
on each other, causing the circulation of increased quantities of 
electricity. 

Another patent for the same idea was taken out by C. W. 
Siemens, F.R.S., on January the 31st, 1867, as a communication 
from Dr, Werner Siemens, of Berlin. The invention is described 
as having for its object the obtaining of powerful electric currents 
without the aid either of large batteries or of permanent magnets, 
by the following method :—A movable keeper or armature sur- 
rounded with a coil of insulated wire is arranged in front of the 
poles of an electro-magnet ; and after rotatory motion is imparted 
to the armature a magnetic impulse is given to the electro-magnet 
arrangement by the momentary insertion of a galvanic batte: 
into the circuit, which steadily and rapidly augments simul- 
taneously with an increasing electric current in the coils. For re- 

sroducing a current after the machine is arrested no fresh impulse 
te the battery is needed, because the residual or permanent 
magnetism of,the electro-magnet is sufficient to commence inductive 
action. 

Although private letters addressed from one person to another 
ought never to be received as evidence in questions affecting the 
priority of scientific discovery or invention, yet, for the purpose of 
showing the interest which attached to my investigations wherever 
science is cultivated, and also that when principles are once 
discovered the similar trains of reasoning of different persons lead 
to similar results, I will here mention that in the month of 
November, 1866, I received a letter from Moses G. Farmer, of Salem, 
Mass., U.S.A., on the subject of my researches, and stating that he 
had built a small machine in which a cur: ent froma thermo-electric 
battery excites the electro-magnet of my machine to start it, and 
after the machine is in action a branch from the magneto-electric 
current passes through its own electro-magnet, and this supplies 
the magnetism required. 

The next and last instance of the repetition of this idea to which 
I shall refer (though my list is not yet exhausted) is that com- 
municated to the Royal Society, February 14th, 1867, by Sir 
Charles Wheatstone, in a paper ‘‘On the Augmentation of the 
Power of a Magnet by the Reaction thereon of Currents induced by 
the Magnet itself.”§ After pointing out that he had constructed 
the electro-magnetic part of his machine according to my descrip- 
tion, Wheatstone states that he first excites the electro-magnet by 
any rheomotor, and, after removing it from the electro-magnet the 
circuits of the armature and electro-magnet are joined to form a 
single circuit. The electro-magnet, retaining a slight residual 
magnetism, is therefore in the condition of a weak permanent 
magnet. motion of the armature occasions feeble currents in 
the coils thereof, which, after being rectified in the same directi 








At the time when this method of exciting an electro-magnet was 
brought prominently forward by Messrs, Siemens and Wheatstone 
I directed attention to the fact, which would seem to have esca’ 
the notice of these electricians, as they omitted to mention it, that 
machines constructed as they had described them are incapable by 
themselves of producing powerful electric currents, as the whole 
energy of the machine is expended in exciting its own electro- 
magnet.* Besides this, the actual amount of electricity circulat- 
ing round the electro-magnet is really very ; and when the 
circuit is opened for the purpose of applying the current to some 
useful purpose, the et immediately discharges itself and re- 
sumes its neutral condition till the continuity of the metallic 
circuit is re-established. 

While the current transmitted from the armature of a magnet 
electric or an electro-magnetic machine, as I have said, is incapable 
of directly producing powerful electro-dynamic effects, such current 
may be usefully employed to excite the electro-magnets of other 
machines in accordance with my original method. Some idea of 
the smallness of the quantity of electricity requisite for this 
ao will be formed from the fact that the full power of the 

Oin. machine is develo) when its electro-magnet is excited by 
the current from four pint Grove’s cells. 

This machine has been in constant operation for some time past 
for the electro-deposition of metals from their solutions ; and its 
electro-magnet is now excited by its own residual magnetism in the 
following manner :—A small magnet cylinder (3*5in. diameter and 
14in. long) is bolted to the top of the 10in. cylinder, so that the sides 
and axisof the formerare parallel with thesimilar parts of the latter. 
The cylinders areseparated for a of three-quarters of an inch by 
a packing of brass, and consequently act upon woth other by induction 
through the intervening space, instead of by tact as in ordinary 
methodsof magnetisation. The 
annexed figure, representing 
an end view of the cylinders 
— oes pure in section 

i e this arrangement 
of the cylinders pretty clear 
to those who are familiar 
with the construction of these 
machines. 

The residual or permanent 
magnetism of the large electro- 
magnet with its cylinder is 
very considerable, being many 
times greater than that of the 
four small permanent magnets with which it was originally 
excited t+. The coils of the small armature are placed in connec- 
tion with those of the great electro-magnet ; and when the armature 
is rotated, the magnet cylinders act and react on each other until 
the electro-magnet is excited to the highest d of intensity. 
By this arrangement of the armatures and cylinders, the minor 
current for exciting the electro-magnet is kept distinct from the 
major current from the larger armature, which may be coiled for 
currents of high or low tension according to the purpose for 
which they are required, 

It is essential for the attainment of a high degree of magnetism in 
an electro-magnet excited by magneto-electricity, that the con- 
tinuity of the armature and electro-magnetic circuits should be 
preserved during the change of contacts from one segmental part 
of the commutator to the other. For this purpose the segments 
are made to overlap each other for a short distance, so that the 
metallic rubbers or brushes for taking off the current bear on 
adjoining segments simultaneously at the point of no current, 
and, in so doing, form two closed metallic circuits for a brief 
interval, which may be represented by the numeral 8, the upper 
part of the figure representing the armature circuit and the lower 
part that on the electro-magnet ; but when the armature is at that 
part of its revolution when the current begins to rise in intensity, 
the coils of the armature and electro-magnet form one continuous 
circuit, which may be represented by the cipher 0. The impor- 
tance of keeping the circuits closed in the manner described was 
not sufficiently observed in my earlier experiments, and necessi- 
tated the employment of much more Beane: currents for 
exciting the electro-magnets than were afterwards found to be 
necessary. 

So far as I have communicated the results of my investigations 
on the principle of accumulative action in electro-dynamics, they 
have been obtained with machines designed with reference to the 

uliar form of armature contrived by Dr. Werner Siemens, of 
Berlin. While possessing several advantages in point of efficiency 
over that of Saxton, the Siemens armature requires to be driven 
at a high velocity to produce a succession of currents sufficiently 
rapid to be available as a substitute for the voltaic battery. Little 
inconvenience, however, arises from the high speed when the 
armatures are of small dimensions ; but as the dimensions increase 
it becomes necessary to lower the speed, and the largs machines 
are consequently not proportionately powerful in comparison with 
the smaller ones. Besides this, the advantage possessed by this 
form of armature, in having the moving mass of metal near the 
axis of rotation, is neutralised as the dimensions increase, by the 
excessive heat generated by the magnetisation and demagnetisation 
of the iron. It would also be convenient in some circumstances to 
drive a machine direct from the crank or fly-wheel of a steam- 
engine without the intervention of multiplying gearing. 

Considerations of this nature led me, towards the end of 1866, to 
—- to myself the construction of an electro-magnetic machine 
with multiple armatures, which should remove the inconveniences 
inherent in those hitherto constructed by producing a greater 
number of currents for one revolution of the armature axis, Since 
that time I have been engaged, with more or less interruption, in 
carrying out this design, and have at length constructed a machine 
the performance of which surpasses all my previous essays in this 
direction in regard to power and efficiency, and with a con- 
siderable reduction in the quantity of the material employedt. 














by means of a rheotrope, pass into the coils of the electro-magnet 
in such a manner as to increase the magnetism of the iron core ; 
the magnet having thus received an accession of strength, produces 
in its turn more energetic currents in the coil of the armature ; 
and these alternate actions continue until a maximum is obtained. 

I have now enumerated, with some degree of tediousness, and, to 
goovent misunderstanding, as nearly as possible as they have been 
described, instances where the idea of augmenting the force of a 
magnet by currents induced by itself has been repeatedly sug- 
gested. This enumeration I should have deemed somewhat un- 
necessary were it not that a prominent worker in science, whose 
genius and attainments entitle his opinions to a high d of 
respect, has described the contrivance—in a manner to solace in 
the minds of those interested in education an er imp 
as a new principle in electric science, a great step in eto- 
a ,and the discovery of Messrs. Siemens and eat- 

ne, 

That this contrivance suggested itself inde; ently in different 
countries to the several experimenters above mantel there is 
as little reason to doubt as that the similar animistic ideas and 
customs found amo the primitive races in various parts of the 
world are of independent origin; but such repetitions exclude the 
contrivance from the rank of a discovery in science; and it is, 
as Mr, Murray —. — tes it, = obvious variety of the 
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ee em machine I first described before the 
joyal Society, 

* The “ Philosophical ” for June 1873. 

+ Read at a Meeting of the Literary and Philosophical Society of Man- 


ce Proceetings of the Royal Society, April 26, 1866, Phil. Trans, vol. 
ere coecttngs of tan hil Satchel ee on. 

f Notes ofcourse af boven, locaren on ‘Hlotrical Phenomena, and 
on eee eB, AE, “desired by persons interested in educa- 








e in which these results are embodied consists of two 
sides or circular frames of cast iron, firmly fixed together by the 
stay rods and bri A heavy disc of cast iron is mounted 
on a driving shaft running in bearings fitted to each side 
of the framing. One of these bearings is carefully insu- 
lated from the framing by suitably formed pieces of ebonite, 
and also from the shaft , oe cylinder of the same substance. 
Through the side of the disc and parallel with its axis sixteen 
holes are bored at equal angular distances from each other, for 
the reception of the same number of cores or armatures. The 
cores — about 2in. through each side of the disc, and are 
held firmly in their places by screws tapped through its periphery. 
Around each inside face of the circular framing, and concentric 
with the driving shaft, sixteen cylindrical electro-magnets are fixed 
at the same an distance from each other and from the centre 
of the shaft as the iron cores round the disc; the two circles of 
magnets consequently have their poles opposite each other, with 
the disc and its circle of iron cores revol 2 mae me them, The 
ends of the cores are terminated wlth iron plates of a circular form, 
which answer the double purpose of retaining the helices surround- 
ing the cores in their places, and overlapping for a short distance 
the spaces between the poles of the electro-magnets. The closing 
of the magnetic circuits of the electro-magnets and armatures for 
a short distance, like the closing of the electric circuits for a brief 





<a ae the Literary and Philosophical Society of Manchester, 
p. 103. 

+ The small scale upon which my experiments have been repeated 
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interval at the point of no current, has a marked influence on the 

power of an electro-magnetic induction m e,—both contri- 

vances conspiring simultaneously to maintain the magnetic 

intensity of the electro-magnets during the rise and fall of the 
ectric waves transmitted through the helices. 

e — bar magnets are each with 659ft. of copper 
wire 0°075 of an inch in diameter, insulated with cotton; the 
helices are grouped together to form a fourfold cirouit 2636ft. in 
length, and are joined up in such a manner that adjacent magnets 
in each circle, as well as those directly opposite in both 
have north and south polarity in relation to each other. A charge 
of permanent magnetism was imparted to the system of electro- 
aes by the current from a separate electro-magnetic ma- 
chine. 

The armatures, altho’ formed of sixteen pieces of iron, are, 
ay peeing through sides of the disc, thirty-two in number. 

e length of insulated wire on each armature is 116ft.; and the 
thickness is the same as that on the electro-magnets. These helices 
are divided into eight of four each, and coupled up for an 
intensity of 4ft. by 464ft. e of the groups is hee ¢ for producing 
the minor current for exciting the es of electro-magnets, while 
the remaining groups are joined together for a quantity of seven, 
and an intensity of four for the production of the major current 
from the machine. The aggregate weight of wire on the electro- 
magnets is 356 lb., and on the armature 26 Ib, The helices for 
exciting the electro-magnets are connected with a commutator, 
while those producing the major current are placed in con- 
nection with the rings, or in place thereof with another com- 
mutator, according as the alternating or the direct current from 
the machine is required. The strength and proportions of the 
several parts of the machine enable it to be driven with advantage 
from 300 to 1000 revolutions per minute, 

At the medium velocity of 500 revolutions per minute the major 
current will melt 8ft. of iron wire 0°065 of an inch in diameter 
(No. 16, B. W. G.), and will produce two electric lights in series, 
ten consuming carbons half an inch square at the rate of 3in. per 

our, 

When driven at a velocity of 1000 revolutions (equivalent to 
16,000 waves) per minute, the current will fuse 12ft. of iron wire 
0°075 of an inch in diameter (No. 15, B. W. _ As soon as the 
heating or fusing of an iron wire of a given —_ and section 
comes to be an acknowledged measure of powerful electric cur- 
rents, as well as a authel of comparison between the power of 
electromotors of different kinds, as it must ultimately be, the 
significance of this result will be fully realised. 

At the velocity of 1000 revolutions per minute the light from 
two sets of carbons in series is unendurably intense, as well as 
painful to those exposed to its i diate infil Estimated on 
the basis afforded by the performance of the excellent eto- 
electric light machines of MM. Auguste Berlioz and Van Malderen, 
who have made a careful study of the photometric intensity of 
the electric and oil lights, the power of the new machine is equal 
to that of 1200 Carcel lamps, each burning 40 grammes (1°408 oz. 
avoird.) of oil per hour, or of 9600 wax candles. The amount of 
mechanical energy expended in producing this light is about 10 
indicated horse-power. 

A comparison between the power of the new machine and that 
of the 10in. machine will show that while the current from the 
former fuses 12ft. of iron wire 0°075 of an inch in diameter, the 
current from the latter fuses only 7ft. of wire 0°065 of an inch in 
diameter, and is consequently only about half as powerful as that 
from the new machine. Besides this, the quantity of copper used 
in the construction of the new machine is about 34 cwt., and of 
iron 15 ewt., while the weight of these metals in the 10in. ma- 
chine is 29 and 60 cwt. respectively. In other words, we have in 
the new machine a double amount of power with less than one 
fourth the amount of materials employed in the construction of 
the 10in. machine. 


Another advantage possessed by the new machine is the great 
reduction of temperature in the armatures by their rapid motion 
through the air, which acts much more efficiently than the circu- 
lation of water through the magnet-cylinder. By increasing the 
diameter of the electro-magnetic circles conjointly with the num- 
ber of electro-magnets and armatures, the angular velocity of the 
machine may be so diminished that it may be driven directly from 
the crank of a steam engine, concurrently with an increase of 
electric power proportionate to the number of electro-magnets and 
armatures in the electro-magnetic circles. 

While the excitation of the electro-magnets of the machine by 
the current from several of its armatures is attended with some 
advantages where portability is required, yet, as provision has to 
be made for keeping the major and minor currents separate from 
each other, the commutator arrangements me somewhat 
complicated, and faults in either of the circuits are not so readily 
om ed as when a separate exciting machine is employed. In 
those cases, therefore, where conveniences for driving separate 
machines are at hand, and when the power of several of them is 
required simultaneously, as in large electro-depositing establish- 
ments, some advantage will be gained by using a separate machine 
of suitable power to excite the electro-magnets of several machines, 
when the currents from the whole of them may be utilised, and a 
commutator on the axis of each machine will be dispensed with. 

Ip my paper ‘‘ On a Property of the Magneto-electric Current to 
control and render Synchronous the Rotations of the Armatures 
of a number of Electro tic Induction Machines,”* I stated 
that this property would ‘be available when the machines were 
used for the electro-deposition of metals from their solutions. 
It has, however, been found that the small resistance presented 
by depositing solutions to the passage of the currents prevents 
this property from manifesting itself (in accordance with what I 
stated in my paper respecting the effect of joining the poles with 
a good conductor); and it is only when the machines are em- 
ployed for the production of electric light or other purpose 
where the external resistance is considerable, that this electro- 
mechanical function of the current comes into useful operation. 

Before concluding my description of this further development 
of the principle of electro-magnetic accumulation, I consider it 
a duty I owe to myself as well as to science that I should not 
allow to pass unnoticed the views and statements of certain 
writers respecting the place and value of my investigations in 
the history of natural knowledge. The peculiar good fortune 
which enabled me to follow up the discovery of a great principle 
to such brilliant results has contributed, accidentally in some 
instances, to establish the idea that these results are an expan- 
sion of Faraday’s discovery of magneto-electricity rather than a 
distinct step in electrical science. A brief glance at the history 
and progress of electricity and magnetism will suffice to show 
the erroneousness of this view, and also that my discovery bears 
only the same kind of relation to that of F y as that philo- 
—< er’s discovery does to those of Galvani, Volta, and Grove in 

vanic electricity, and of Cirsted, Ampére, 7. and Stur- 
geon in electro-magnetism, That the discovery of the indefinite 
etic and electric forces from quantities inde- 

finitely small is a ental advance in electrical knowledge, 
and not simply an expansion of known principles, or an improve- 
ment in a machine (as it has been made to appear by some), is 
evident from the fact that the a, since its enunciation in 
1866, together with my invention of minor and major —— 
electric circuits, has been embodied in the machines of erent 
forms constructed by Ladd, Holmes, D’Ivernois, Gramme,} and 
bd of the Lit and Philoso; Society of Manchester, 
Deoomaber 15, 4968. Phil ng 8 IL vol. a. 4. af ‘ 

t Comptes Rendus de l'A des Sci., , 1871, December, 1872, A 
novel feature in the machine ected by . Gonsenpe Se eyesore te 
arrive at a nearer the continuous current of the 

machine when rectified 
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others. 
my discovery, distinctly negatived its possibility. Reasoning on 


the m t as a source of electricity, in the paper “‘On the 
Physical Character of the Lines of etic Force” (Phi/. Mag. 
8. t vol. iii., p. 415), he says, “‘ Its with the helix is won- 
derful ; nevertheless there is as yet a striking experimen 


distinction between them ; for whereas an un le magnet 
can never raise up a piece of soft iron to a state more than equal 
to its own, as measured by the moving wire, a helix oums* 
current can di in an iron core magnetic lines of force of a 
hundred or more times as much power as that possessed by itself 
when measured by the same means. In point of view, 
therefore, the poms deserves the utmost exertions of the phi- 
losopher for the development of its nature, both as a magnet 
and also as a source of electricity, that we may become acquainted 
with the great law under which the apparent anomaly may dis- 
appear, and by which all these various phenomena presented to 
us ll become one.” Now it was the precise and absolute 
manner in which Faraday stated the definiteness of the relation 
between the magnetism of a permanent magnet and that of a 
piece of iron magnetised by its influence, that led me to enun- 
ciate, in terms equally absolute and precise, the antithesis of 
his proposition. The anomalous difference between the mag- 
netic properties of a helix and an iron core to which Faraday 
directed attention is explained by the property possessed by an 
iron core, when surrounded with a helix of great length, of acquir- 
ing and retaining for a sensible time the magnetic charge in a 
manner analagous to that by which the Leyden jar acquires a 
charge of electricity—the acquisition of the charge in the former 
as in the latter being the more rapid as the power of the 
electro-motor is increased. How far Faraday’s hopes and precon- 
ceptions of the electro-magnet as a scource of electricity have been 
realised the results described in this and my former papers will 
show. Already has it superseded the use of the voltaic battery 
in every electro-depositing establishment of note in this country, 
and it is making rapid progress abroad. 

That the transformation of mechanical energy into other 
modes of force on so large a scale and by means so simple will 
find new and much more important applications than that above 
mentioned, is one of my most firm convictions, Even now several 
of such applications begin to foreshadow themselves, by which the 
electro-magnet, as a source of electricity, is destined hereafter to 
live in the lives of the millions of ind when the memory 
of its origin, except with the curious and the learned, shall be 
forgotten. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


STEAM JACKETED CYLINDERS, 

Str,—We do not now generally jacket the cylinders of our 
portable engines, though we have tried the plan; and we 
have read with much interest your practical and temperate 
article on steam jackets, from which we are glad to gather 
that the results of your experience are, as nearly as pos- 
sible, coincident with our own. If we can at any time have been 
understood to contend that engines with a long stroke, slow piston 
speed, and a very high rate of expansion derive little or no benefit 
from the use of a steam jacket, we beg to take this opportunity to 
correct such an impression, and to admit that under such condi- 
tions we should look for some considerable osama A from the en- 
velope of steam. But it is not with such engines that our experi- 
ence has been gained, but with our own portable engines, having 
short strokes, high piston speed, and cutting off steam of high 
pressure at half stroke, and of which it has been incorrectly stated 
that we had not ‘‘ yet” steam jacketed ourcylinders. With these 
engines we have proved the additional economy arising frem the 
substitution of a steam jacket for “lagging” very carefully dis- 
posed over the whole surface of the cylinder, the slide chamber, 
and all covers to be so infinitesimal as not to warrant us in in- 
curring the additional steam joints, or the greater complexity 
thereof, without which a properly constructed steam jacket is an 
impossibility. It strikes us that your experiments may not have 
been conducted with a cylinder thus “lagged” when the steam 
was cut off from the jacket, and hence the very small discrepan- 
cies that exist in our experiences. We expect that locomotive 

gi s are actuated by very similar convictions to our own, for 
we cannot find such a thing as a locomotive with a steam jacketed 
cylinder. In them economy is quite as essential as in a portable, 
and in them, too, are additional or complex steam joints, most 
objectionable, RICHARD GARRETT AND Son. 

Leiston Works, July 21st, 1873. 

P.S.—There is but one point of importance upon which we must 
join issue with you, viz., in respect to the thickness of a cylinder. 
This is not a mere matter of skilful moulding, but in a commercial 
engine sufficient thickness must be given to allow the cylinder to 
be once, or even twice rebored, that is, if the engine is expected to 
attain a good old age of twelve or fifteen years, 








RIVETING, 

Srr,-—-However humiliating it may be to acknowledge it, there 
is no doubt of the necessity for such papers as those of Mr. Browne, 
as it is clear that the pitch of riveting has not received the atten- 
tion it deserves from engineers, 

Since Fairbairn’s experiments on the strength of riveting the 
matter has practically been allowed to rest, and the profession 
seems to have tacitly accepted the results of these experiments as 
being a final settlement of the question. It may, however, be 
fairly questioned whether these experiments were so complete as 
they might have been, and consequently whether the conclusions 
drawn from them ought to have been accepted as final ; indeed, it 
may be said that their incompleteness has done considerable harm, 
in so far as the spirit of investigation has been lulled to rest, whilst 
a great many points still remain to be decided. Be this asit may, 


able, and far e ded by the of Berlioz and Holmes. At this 
rate the discontinuity of the waves is not distinguishable in the electric 
light, nor in the magnetisation of electro-magnets, nor on galvanometer 
needles, nor in electrolytic proceses ; and it can only be perceived by the 
vibrations of a steel spring placed befure the poles of a small electro- 
magnet round which the current is transmitted. Such instrument 
would, I think, also indicate similar points of maxima and minima in 
the current from Gramme’s machine. As the armature-helices in this 

ne are each connected with separate pieces of metal, forming the 
segments of a circle, from which the current is taken by means of ordi- 
nary metallic brushes, the number of helices producing currents avail- 
able for external use at any given moment is only a f ion of those con- 
stituting the whole circle ; and consequently for a given weight of mate- 
rials such a magneto-electric machine must be greatly inferior in power 
to machines in which the current is delivered from the whole of the 
helices simultaneously, as in those hitherto constructed. The substitu- 
tion, by M. Cramme, of a commutator with multiple segments insu- 
lated Som each other and having adjacent segments of the same 
polarity, while those diametrically opposite have a polarity different, 
requires the same precautions to be taken to prevent the spark at the 
change of contacts, and is subject to the same wear from friction as com- 
mutators of the ordinary form, in which the segments are united with a 
common metalic base. Moreover, long experience has proved that, for the 
production of electriclight, the alternating current is greatly superior tothe 
continuous one—as commutators are dispensed with, and it has the impor- 
tains the lunsinous point inthe feeee of ey areca ee ar Tee 

in the 
pete Fe ews aha fm M.G ; in bie ~ me ; 
com) e relations of the voltaic currentand the magneto-electric wave at 
the in stant of its generation, has, by inv the order and functions of 
bine andl’ r 


= onganiepurta of ano - c d 

the action of a number armature-helices, brought about results 
retrogressive from those = obtained by Noflet = a 
Holmes}; and it is only by the adoption of the Principle of electro-dynamic 
accumulation (i.e. the exciting of a electro- uction 
machine Oy a ono fixed on the same base), in accordance with the 

rinciples the 
i. Gramme exceed those from ordinary 
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Moreover Faraday himself, while on the threshold of | 





it is unquestionable that while great attention is paid to the 
proper proportioning of the strength of every detail of the engine, 
the pitch of riveting in the boiler is too often left to the tender 
mercies of the foreman boiler-maker, who may or may not be 
assisted by Fairbairn. 

It is true that the great demand made within the last few years 
for high-pressure marine boilers has had a good tendency, inas- 
much as it has called the attention of marine engineers to the 
necessity of getting the most out of the material used in the con- 
struction of boilers, Still it is clear from the examples to be seen 
almost daily, that even yet the subject has not received meer 
attention. Some of the Board of Trade surveyors could give 
curious examples of the strange proportions adopted in multiple 
riveting. In Mr. Browne’s atticle on riveting reference is made 
to the obstacle in the way of great] Graies the pitch in double 
riveting—viz., the real or supposed ifficulty of making the work 
tight under omy is is usually the first difficulty that 
meets one in the attempt properly to proportion a riveted seam. 
The *‘ practical man ”—in other words the foreman boiler-maker—- 
declares that the work cannot be made tight above a certain 
pitch, and engineers have unfortunately been too often content 
to take his dictum as final. It will often be found that this 
opinion, so positively and authoritatively given, has no further 
basis than that the said ‘‘ practical man ” has never seen the wider 

itch attempted. I am not prepared to state the limit of pitch 

yond which tight is impossible with a given thickness of 
plate, but I am willing to add my mite to any information that 
can be collected on this subject. For example, with plate j,in. 
thick, rivets }gin. diameter, double riveted and pitched, 3}in. apart, 
there is no difficulty in making the work tight under 75 lb. steam 
or 150 Ib. cold water pressure. There is equally little difficulty 





in making tight at the same pressures, the double riveted double | 


butt-strapped longitudinal seams of a steel boiler, jin. thick, 
butt-straps 4in. thick, and rivets lin. diameter by 5jin. pitch. 

In the works with which the writer is connected it has been the 

ractice for some years past to proportion the longitudinal seams 
in boilerwork, so that there are equal sections in the rivets and in 
the plate between the rivet-holes. At the same time it has been 
the practice to construct the longitudinal seams with double butt 
straps double riveted, and in consequence of this 80 per cent. of 
the solid plate has been left after punching in regular practice. 
Mr. Browne refers to this percentage as not having been attained 
in practice previous to the date of his experiments. The system 
of double riveted butt straps is now becoming the regular practice 
in marine boilerwork on the Clyde, although it is in but few 
instances that the full benefit is derived from the system, It will 
be readily seen that the seam experimented upon by Mr. Browne, 
and called by him “triple” riveting, is practically quadruple 
riveting, and is theoretically equal to the above-mentioned double 
butt strap system. It is questionable, however, whether the 
equality is more than theoretical ; for whilst the wide lap required 
by it is in its favour in reducing crossbending, the double butt stra 
system is entirely without this defect. The latter plan has this 
practical advantage, that it gets rid of that great nuisance 
common to all overlap riveting, viz., thinning the corners of the 
plates, and the wider the lap and thicker the plate the more 
troublesome does this thinning become. On the other hand there 
is no doubt that the butt strap system involves a little more mate- 
rial in the shape of extra long rivets and additional weight in 
butt straps, as well as additional labour ia punching butt strap 
rivet-holes. With a little experience, however, even the “‘ prac- 
tical man ” will acknowledge that there is little if any extra work 
involved in the system, and that the result is better. 

I am surprised to find that Mr. Browne, who has so care 
fully gone into this subject, should be so careless in‘the matter 
of his calculations, Mr. Browne quotes from his paper read last 
year before the Institute of Mechanical ineers, to show that 
the maximum strength to be got from double riveting is 69 per 
cent., and yet from his own rules and the writer’s practice 75 per 
cent. can easily be got with thin plates, say up to ysin. thick — for 
example, the proper pitch for a double riveted seam in which the 
diameter of rivet is twice thickness of plate, and percentage of 
plate left after punching are these, D = diam. rivet, P = pitch 
of rivet, C = percentage of plate left after punching, P = 4D 

> 
and C = 100 x ere or in the case of jin. plate, D = jin., and 
oar 9x 
cc 100 x ~ . =75per cent. 

This very materially alters the statement that Mr. Browne's 
** triple” riveted seam is 16 per cent. stronger than the best form of 
double riveting, as according to Mr. Browne's figures his seam has 
a strength of 80 per cent., and the best form of double riveting 
giving 75 per cent., there is only a difference of 5 per cent. Mr. 
Browne’s estimate of the strength of the seam illustrated in his 
paper is, however, erroneous, thus, D= ‘75 and P= 6 .*. C = 100x 


. hor 
o—75 = 100 Oe = 87°5 per cent. 


P = 4X75 = 3in, then C = 100 X 


6 

Again, Mr. Browne’s calculations as to the strength of the experi- 
mental strips are scarcely what one would expect in a question in- 
volving small percentages. Thus, if we take the estimated 
thickness of the plate, viz., “375in., the total section will 
be 3875 X 15 = 5°625in. which multiplied by 212, Mr. 
Browne’s mean ultimate strength of plate, the result will give 
119°25 tons as the ultimate strength of the solid plate, and the 
breaking strength of the joint being 8&8 tons the percentage of 
strength of the joint will be 100 x ie = 73°8 per cent. instead 

poe 

of 76°6 per cent. as given by Mr. Browne; and in the same way the 
second experiment gives 80°) per cent, instead of 78°8 per cent. 
Or if we take the actual thicknesses as given by Mr. Browne, viz., 
“385 and ‘36, the differences will be still greater. It appears to 
me that this difference of thickness explains the discrepancy 
between the breaking strength of the two strips, thus, if the strip 
“36in, thick gave way with 19°2 tons, then the thicker strip would 
bear a load greater in exact proportion to its thickness, which 
would be ‘36 : 385 :: 19°2=20°5 tons, which more nearly corresponds 
with the results, If then we take 36x 15X20°2=breaking strength 
of one strip, the result will be= 114°48 tons; and if the ultimate 
strength of the joint corresponding in thickness is taken as 
87°4 tons, the percentage of strength of this joint is 76°4 per cent., 
and that of the thicker plate will be 71°8 per cent. Taking the 
actual diameters of the rivets as given, viz., 81 and ‘82in., the 
strength of the joint ought to have been 86°5 per cent. and 86°3 
per cent., which shows that there is 10 per cent. of a loss between 
the theoretical and experimental strenyths of this seam. Much 
more could be said on the subject of riveting but for the danger 
of trespassing too much on your space. H, M’C, 

Glasgow, July 17th, 1873. 


THe Export Coat TRADE.—The exports of coal, coke, and 

tent fuel from the United Kingdom in June amounted to 
,062,612 tons, as compared with 1,108,067 tons in June, 1872, 
and 1,063,267 tons in June, 1871. In these totals the exports 
to Germany figured for 151,304 tons, against 233,214 tons and 
246,168 tons respectively ; and those to France for 190,678 tons, 
against 164,187 tons and 158,348 tons respectively. In the six 
months ended the 30th of June this year the aggregate exports 
were 6,018,910 tons, as compared with 6,446,080 tons in the cor- 
———— iod of 1872, and 5,709,967 tons in the correspondi 
pores of 18 In these totals the exports to Germany figw 
‘or 702,812 tons, 924,675 tons, and 1,094,434 tons tively; and 
to France for 1,172,332 tons, 1,220,078 tons, and 874,458 tons re- 
spectively, The value of the coal, coke, and patent fuel exported 
from the United Kingdom in June was £1,099,233, as compared 
with £757,847 in June, 1872, and £495,759 in June, 1871; and in 


oe mre! of June this year, £6,410,588, as 
with £3,971 ,130 in the corresponding period of 1 
£2,795, 899 in the sovyeeponding period of 1871 6ra, aad 
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| gained by the concession of lands, mines, Xc. 
| submitted to a commission of engineers, cavans, Kc., and, if it 





THE select committee on locomotives on roads have reported 
generally in favour of allowing locomotives to be used on roads, 
and of relaxing the existing restrictions upon their employment. 

THe OmoA AND CLELAND Iron Company, LimiTen.—The 
report has just been issued of this company, which is of 
quite recent formation, and has its works in the neigh- 
bourhood of Glasgow. Hitherto the company have ¢ 
nearly £12,000 on the extension and improvement of their 
works, but for several reasons, chief among which has been 
the exceedingly unsatisfactory condition of the iron trade, they have 
not yet proceeded with the erection of Danks’ patent puddling 
furnace, a large number of which were to have been used at the 
works. The company have in the meantime found it more profit- 
able to sell their coal in the market than to use it in the manufac- 
ture of iron ; and they are not the only mine-owners who have 
been steadily pursuing this course. The Omoa is to pay a divi- 
dend of 20 per cent. 

THE CENTRAL ASIAN RaILWay ScuEeme.—The scheme for the pro- 
posed Central Asian Railway from Orenburg to Peshawur, now iden 
tified with the name of M. Ferdinand de Lesseps, is not the idea of 
that gentleman, but of M. Coturd, a French C.E., who for some 
time past has been chief director of the Enterprise Générale for 
the construction of railways and public works in Turkey. M. 


| Cotard has left that post and is now making preparations for a 


journey to Central Asia, there to make, with a son of M. de 
Lesseps, a preliminary survey of the country through which the 
railway is to pass. These gentlemen will report, on their return, 
on the general features of the countries they pass through, the 
engineering difficulties of the proposal, and the advantages to be 

{ This report will be 


meets with their approval, a company will be formed, The final 
survey for the railway will next be made on the spot, and will 
probably take eighteen months to complete. The survey once 
terminated, the construction of the work will be at once proceeded 
with, and will occupy, according to the calculations of M. de 
Lesseps and his confréres, about six fyears. The Czar has given 
instructions that every facility is to be given to M. Cotard and M, 
de Lesseps, jun., while making the survey. 

Baron DE REUTER AND THE BRITISH GOVERNMENT. 
Baron de Reuter has had a correspondence with the Govern 
ment on the Persian concession, in the courseof which he says, ‘‘the 
Russians are making great progress with their railways towards the 
Caspian Sea, having already partly completed three lines, each 
Sonllieg in that direction. One route—viz., that from St. Peters- 
burg, vid Moscow, to the Sea of Azov, is open for traffic. A second 
one, from Diinaburg, vid Orel, to Zarazijn, on the Volga, is like- 
wise in working order; the journey thence to Astrakhan, on the 
Caspian Sea, being performed in two days only by steamer. There 
is, moreover, a third line already complete, hens Moscow to 
Zarazijn direct, which will hereafter be extended to Astrakhan.” 
He proceeds—*‘ I desire to serve this my adopted country, by in- 
troducing my Segeou English auspices alone; and I shall 
have pleasure in « a so without soliciting a subsidy or other 
material support from her Majesty's Government. I nevertheless 
desire to feel assured that, in the event of differences arising be- 
tween the Pe rsian Government and myself, her Majesty's Govern- 
ment will recognise the validity of my scheme, and protect my 
rights, as a British subject, so far as may be in their power.” 
In reply, the Government view with satisfaction the efforts of 
the Shah’s Government to increase, by means of railways and 
roads, the resources of Persia, but cannot bind themselves offi- 
cially to protect Baron de Reuter’s interests while carrying out his 
engagements with the Persian Government. 

Prize FoR TuRNING. —-The master, wardens, and court of 
assistants of the Worshipful Company of Turners of London, in 
continuation of their action in former years, propose to give, in 
1873, their silver medal and the freedom of the company and of 
the city of London to any one workman or apprentice in England 
who may send in the best specimens of hand turning for the year. 
The material to be used is varied in different years, so as to include 
wood, ivory, metals, stone, spar, &c. There will be two compe- 
titions this year, one for turning in stone, spar, &c., the other Mor 
turning inivory. The conditions for stone are as follows :--Under 
the word stene is included any natural substance of a mineral cha- 
racter, excluding however all those which, like china or pottery, 
require baking or burning. Porphyry, granite, jasper, te, ser- 
pentine, marble, spar, stalagmite, ter, jet, coal, freestone, 
&c., are examples of what may beused. The specimens under the 
head *‘ stone” will be ranged into different classes, according to 
material, and in each class a medal will be given if considered 
worthy ; but the chief medal and freedom will be adjudged to the 
specimen which the judges may decide to paramount 
merit, The qualities which will be chiefly considered in awarding 
the prize in stone are (1), beauty of original design in shape and 
colour, The specimens may be either in the natural state of the 
material, or they may be ornamented by artificial colouring, gild- 
ing, inlaying, &c. reference will, however, be given to those 
which exhibit, with the most skill, and to the greatest advantage, 
the natural properties of the material. Carving is admissible ; 
and if skilfully done, any additional effect produced by it will be 
considered, but it must be subsidiary to the turning. In vases, 
tazzas, and similar examples, special regard should be given to 
beauty of form by causing the lines to run freely into each other, 
so that where they meet there shall be noabruptness ; and in each 
material sufficient strength should be given to the various parts 
to bear ordinary handling. (2) Accuracy of copying. The speci- 
mens may be copies of any known work, and may be either of the 
same size or reduced ; the merit will consist in the most perfect 
reproduction of the character of the original. This quality may 
also be shown by pairs of specimens, which shall be facsimiles in 
every respect. (3) Skill in overcoming difficulties in regard to the 
material, (4) Originality, novelty, or special skill in any other 
particular, as applied to this class of work. The specimens 
must be of moderate size, say, not exceeding about 2ft. or 2ft. Gin. 
in any dimension, They should be very carefully packed in boxes 
and accompanied by lists stating the contents of each box, If 
there is more than one box belonging to one competitor, his several 
boxes must be numbered consecutively, Each specimen must be 
marked with a mark or motto, and accompanied by a written 
memorandum stating (1) whether the design is original; (2) if a 
copy, where the original is, and what is its size as compared with 
the specimen ; (3) the grounds on which merit is claimed for the 
specimen ; (4) whether it is purely hand work, or whether any 
mechanical aids have been used. There must also be a sealed 
envelope marked outside with the same mark or motto, containing 
the name and address of the competitor, and his age, if an appren- 
tice, together with a certificate of good character. These will not 
be opened till the judges have made their report, In addition to 
the prizes above named, a bronze medal of the company will be 
given to the competitor second in merit, and the company’s certi- 
ticate of merit to the third. The different objects must be celi- 
vered free at the Mansion House, London, during the week 
beginning Monday, September 29th, and ending Friuay, October 
3rd. The judges will be authorised to make such allowance as 
they may think fit, in regard to the expenses of carriage. The 
specimens sent will remain the property of the competitor ; care 
will be taken of them, but the court will not hold themselves re- 
sponsible for their safety. The candidates must remove the speci- 
mens at their own cost within a week of the decision being com- 
municated to them. In the competition for turning in hardened 
and tempered steel last year the successful candidate for the silver 
medal was Lewis Donne, and for the bronze medal Henry John 
Mann. The recipients of certificates of merit were Thomas Arthur 
Nelson, and Mrs. Mann. The judges of this year in stone will be the 
turners :—Mr. Joseph Hall, of Derby ; Dr. 
F.R.S., of Westminster; and Professor Tennant, 
nk ; the Fa 
i consented to present 
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TURBINE AND PUMP, WELSH SLATE COMPANY’S QUARRY, FESTINIOG. 


DESIGNED AND CONSTRUCTED BY MR. C..BRAKELL, MANCHESTER. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyrveav, Rue dela 

BERLIN.-— Messrs. A. AsHER and Co., 1 den Linden. 
VIENN A. —Messrs. Geroip and Co. 

LEIPSIC.—Atruonse Dire, . 

NEW YORK&.—WIitimer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 


*,* With this week’s number we issue as a Supplement No. LXVIII. 
of our “* Portfolio of Working Drawings,” representing the 
East and West India Docks, South Dock Passage Gates Sheet 
No. 1. Mr. John Hawkshaw, C.E., F.R.S., Engineer. Each 
number, as issued by the publisher, should contain this supplement, 
and ibers are requested to notify the fact should they not 
receive it, 











TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and ing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ‘ination. No 
notice will be taken of communications which do not comply with 


these instructions. 
*,* We cannot undertake to return drawings or manuscripts ; we 
to keep copies. 


must therefore request our 
Pro Boxo Pusiico.—What Thunderbolt ? 
J. L. (Neweastle.)—Ure’s ‘‘ Dictionary,” or Muspratt’s “ Dictionary.” 
CHEMICUS. — Gesner’s “‘ Treatise on Coal, Petroleum, and other Distilled Oils.” 
J. L.—You can get what you want by applying direct to Lloyd’s, Royal Ex- 


change, London, 

M. G. (Matilda-street.)—Jt is against our rules to recommend particular 
firms. Ui the circumstances we must beg to refer you to any good trade 
directory, where you will find plenty of names from which to make a selection. 

W. P.—The velocity due toa head of 10ft. is a little over 24ft. per second. 
The best velocity for r water-wheel will be between 3ft. and 6ft. per 
second, depending on the work you wish to do. Five to six revolutions per 
minute would be a very good and economical speed. 

P. C.—You would no doubt be quite safe in the hands you name. You can, 
of course, conduct the matter yourself if you choose to take the trouble, and 
so save the agent’s fees. But in that case you will, of course, lose the ad- 
vantage of the agent’s advice and special knowledge, and if you are not ex- 
per in patent law will probably make some mistake, or miss a point. 

An Enoine Maker.—The first engineers known were military engineers. 
When roads docks, harbours, and railways came to be constructed another 
class of engineers sprang into existence, who possessed no military know- 
ledge. These men were called ‘‘ civil” enguneers to distinguish them from 
their military brethren. Hence any man who is an engineer and not a 
soldier may call himself, or be called, a civil engineer. There is no other 
rule on the subject. The class of engineers not military is also usually 

_subdivided into mechanical and civil engineers. 

Errata —Jn the paper on compound engines that appeared in our last issue 
there are the following errata :—In the first column, page 43, in Case 1, for the 
pressure ‘3 M R,” read the pressure *‘ MR ;” and on the same page in the 
third column, in the table immediately before Fig. 3, for “ p,” read “ js.” 
On page 44, first column, line 17, for “ convex” read “ concave.” 


PRESSED NAIL MACHINERY. 
(To the Editor of the Engineer.) 


Sir,—Can any correspondent give the addresses of makers of pressed 
nail machinery? Natt MAKER. 
Glasgow, 23rd July, 1873. 








SOLUBLE GLASS. 
(To the Editor of the Engineer.) 
Srr,—Will any correspondent kindly favour me with name of a person 
or firm from whom I can obtain soluble glass at wholesale price? 
A. D, M. 





RAILWAY GRADIENTS. 
(To the Editor of the Engineer.) 
Srr,—Can any of pos readers either give me or tell me where I can 
obtain, particulars of gradients of 1 in 40 or 1 in 5” at present worked for 
passenger traffic in England. I want to know the position, inclination, 





length of gradient, greatest or average speed at which trains run up and 

down, and nature of engine ? GRADIENT. 
SUBSCRIPTIONS: 

Tae Eworveer can be had, by order, from any in town or 


at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) 1. «+ «+ £0 14s. 6d. 
gy (including i double numbers) 1. .. +. £1 9s. Od. 
it occur, an extra charge of two shillings and sixpence i 
be made, THE ENGINEER is registered fe ccmmaln Gveas. ‘de 
FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will a pt heen 
weekly, and post-free, Subscriptions sent by Post-ofice Order must be 
accompanied by a letter of advice to the publisher. 


THICK PAPER copies may be had if preferred at double postage. 
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THE COAL COMMISSION. 

TuHE report of the Select Committee 
publish It is a most eottiher Ga 
sittings of the Committee extended over a period of several 
weeks, and a very large number of witnesses were ex- 





| amined; great care and deliberation marked every step of 


the inquiry, and at one time it was hoped that some tan- 
gible it would arise out of the investigation. We 
pointed out long since that it would be imprudent to expect 
too much; and our worst anticipations have been more 
realised. Plainly stated,the Committee were really appointed 
at the instance of the metropolitan coal consumers; manu- 
facturers in the country no objection to offer, but the 
high price of house coal in London was the principal if 
not the only cause for the interference of Parliament. 
But the Committee do not appear to have addressed them- 
selves specially to the question of metropolitan coal supply. 
They refer to it incidentally, ing of the consumption of 
coal in London as they might speak of its consumption in 
Bradford, or Leeds, or Manchester, or any other manufac- 
turing centre. Now, if the truth were known, the manu- 
facturers—in other words, those who use coal for trade 
urposes—have very little cause for complaint. In the 
iron trade,for example,enormous prices have been obtained 
for even the most ordinary brands ; and it is quite certain 
that if coals have been excessively dear, the consumer of 
iron, not the maker of iron, bas paid for them ; and inas- 
much as the consumer has been for the most part either a 
German or an American, gold has been returned to the 
country in lieu of coal gone in the shape of iron, and so 
there is no reasonable ground of complaint ; the nation as 
a whole is none the worse. On this point the Committee 
report as follows :—“ Your Committee have endeavoured 
to ascertain how far the demand for coal for any special 
branches of industry has been affected since the report of 
the Royal Commission. They have found a very general 
concurrence of opinion among the witnesses they have exa- 
mined that the flourishing condition of the industry of the 
country and of the population has fully sustained and even 
enhanced the rate of increase of consumption for the pur- 
of industry in general as well as for domestic use. 
ere is also an equal agreement among the witnesses that 
the special branch of manufacture which has extended the 
demand for coal to a degree which could not be met by the 
producers, and which led to the rise in the price of coal, 
was the manufacture of pig iron and its conversion into 
the various forms of rolled iron, and that this increase of 
demand mainly came from the United States of America 
and from Germany. The exceptional condition of both 
these countries need not be expatiated upon to explain 
how the demand from them first arose.” 

Taking this view of the matter all through, the Com- 
mittee are unanimous that no Government interference of 
any kind is required, and they come to the conclusion that, 
“considering the great extent of the coal fields in Great 
Britain, the number of collieries at work, and the variety 
of coals produced, which, though primarily used for parti- 
cular =. will, at certain prices, be used for others, 

our Committee, notwithstanding intermittent and start- 
ing fluctuations in — due to temporary causes, do not 
believe that any combination, either of employers or work- 
men, can, by artificial m su in permanently 
affecting the ordi results of the relations of demand 
and supply in adjusting the quantity of coal produced to 
the demand, or can permanently affect the price resulting 
from the state of the market; nor do your Committee 
believe that the interference of Parliament with the course 
of industry and trade in coal could produce any useful or 
beneficial result to the public beyond what has been 
arrived at in recent legislation—namely, the prevention of 
injury to the health and morals of children and young 
persons and the prevention of accidents from wilful neglect 
of recognised precautions.” 

This, of course, is the old and well-established theory of 
the political economist, and it is beyond question right in 
the main; but the great defect of a number of arguments 
endorsed by the political economist is that they take no 
account of time, and that they very frequently neglect all 
the claims of a considerable and important minority, and 
forgetthateven minorities, when they possess weight and re- 

resent considerable interests, deserve consideration. Now, 
it is quite certain that London, even with its three and 
a-half million of inhabitants—a population little, if any- 
thing, short of that of all Scotland—represents a very im- 
— minority. The quantity of coal used in London 
or manufacturing purposes—that is to say, in the produc- 
tion of articles paid for by foreigners—is really very small; 
the household consumption, and the consumption of fuel in 
the production of articles of manufacture used in Great 
Britain, are very large. So long as the foreigner is willing 
and able to give us a < pro quo for our coal, or the iron 
which represents coal, things move very smoothly, and 
the laws of political economy are eminently satisfactory in 
their operation. But the foreigner does not at all pay for the 
used in London, either in warming our houses, cooking 

our food, baking our bread, burning our bricks, or supply- 
ing our gas. e question of the price of London coal is 
not one which rests between the Englishman and the 
American or the German, but between one section of the 
community and another section; and it is in dealing with 
this part of the matter that the Committee break down 
completely. They content themselves with generalities 
about which no one cares, while they leave the par- 
ticularities—if we may use the word—in which all 
the coal consumers of the metropolis are interested, utterly 
untouched. Every one oumenel 4 that when the Committee 
was appointed the members would devote their attention to 
solving some of the questions so sharply disputed last 
winter, the cost of i to London, the 
price of coal at the pit’s mouth, and the existence or non- 
existence of a “ coal ring;” but the Committee have cared for 
none of these things, and to all intents and purposes the 
prospect before the London consumer for the ensuing 
winter is much worse than it ever was before. So 
long as there was a prospect of a Parliamentary en- 
quiry, some caution was manifested by the metropolitan 
coal merchants. The mere fact that a Committee had 
been appointed, caused a fall in the price of coal. 
But now that is all over and gone, the bitterness of 
death is past; no interference on the part of the Legis- 
lature is to be dreaded, and, as a consequ the coal-pit 
owners, the railway companies, and the don coal 
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t would be mere waste of space to consider the report 
at length ; it is not worth reproduction. Coals are dear, 
we are told, because there is a demand forthem. If there 
was not a demand they would not be so expensive. The 
output per man working in the mines is not so great as it 
was; 370,000 men put out 317 tons of coal per man in 
1871, but in 1872, 413,000 men put out only 299 tons per 
man. However, as more men are at work we ought not to 
complain much, and really the men are much better off 
than they were. The following paragraph from the report 
will, we feel certain, commend itself to every coal consumer 
in the kingdom. The novelty of the ideas it contains, and 
the great practical value of its conclusions, cannot fail to 
elicit all the praise they deserve :—“ Your Committee have 
no reason to doubt that one of the greatest benefits which 
can be conferred on the mining population is to induce 
them to work with regularity day by day, and for such a 
time daily as, while it will not deteriorate their health, 
social comfort, or moral condition, will not result in idle- 
ness or dissipation; but as no standard can be laid down 
to fulfil these conditions, it must be left to the generil 
feeling of the workmen, improved by education, to arrive, 
in concert with their employers, at the proper limits for 
their labour. Your Committee, however, is led to hope 
that when the employment of the men has adjusted itself 
to the requirements of the new law, and to their desire for 
improving their condition, the aggregate result of the 
labour of the mining population will not be less than in 
former times.” A passage like this bears the most conclu- 
sive testimony to the value of the inquiry. 

The conclusions of the Committee with regard to the 
price of coal in London may be best stated in their ow: 
words :—“ In London, as the largest example of the effect 
of the disturbance in the coal trade for domestic purposes, 
it appears from the evidence of a large coal merchant that 
the average prices at the present time, compared with pre- 
ceding years, for the best house coal, taken as a standard, 
are as follows :—1868, 18s. 7d.; 1869, 188. 8d.; 1870, 
18s. 6d.; 1871, 19s. 3d.; 1872, 24s. 11d.; 1873, for five 
months, 32s. 6d.; but it is to be observed that these are 
the prices of coal bought in shiploads and delivered into a 
barge, or on a wharf, over the ship’s side, the coal tax being 
borne by the seller, and that the actual price to the con - 
sumer of coal delivered on his premises is generally taken 
in the trade to be about 5s. or 6s. above the wholesale market 
rate when it was low, and 6s. or 7s. now that it is high to 
cover all the intermediate charges and losses. The supply 
of coal to London by railway is subject to various conditions 
affecting both qualities and prices which do not admit of 
the same general classification.” 

We specially commend the last few lines of the extract 
to the attention of our readers, 
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FOREIGN LOCOMOTIVE BOILERS, 


Ir can scarcely have failed to strike any intelligent reade 
of this journal having some knowledge of the subject tha 
the practice of French, Belgian, German, and Austrian 
builders of locomotives is very different from our own. 
At present we intend to deal with but one point of diver- 
sity; others we shall consider in due season. We have 
illustrated several of the locomotives exhibited at Vienna, 
and we shall illustrate others from time to time; and in 
all the engines exhibited, with a few exceptions, it will 
be found that the boiler tubes are much ~~! than 
those found to suffice by English engineers. We pro- 

to consider now why this extra length of tube has 
aed adopted. A long tube is not a good thing in itself, and 
it may be shown that, for various reasons constantly affecting 
the design and maintenance of an engine, short tubes are 
better than long. One special point in favour of short 
tubes may be cited, namely, the fact that very long tubes 
are always difficult to keep tight, because of the exacerba- 
tion of all the evils due to ex ion and contraction. 
That long tubes expand more t short tubes is indis- 
putable; and we may state as a practical proof of the diffi- 
culties and dangers incurred by very long tubes, that in 
almost every instance tubes in continental locomotive 
boilers become bent and distorted after a few years’ service 
to an extent little known, if at all, in this country. Here 
we use tubes l0ft. and 11ft. long, the latter dimension 
being seldom if ever exceeded; but on the Continent the 
maximum length with us may be regarded as the minimum 
length, and tubes of 11ft., 12ft., and 13ft. long are quite 
normal, and even the latter length is sometimes exceeded. 

It is not to be supposed that the engineers who use such 
tubes do not know perfectly well what they are about. 
Indeed, it is only necessary carefully to examine the loco- 
motives exhibited at Vienna to become convinced that 
locomotive engineers on the Continent are quite as compe- 
tent, skilful, and capable as their brethren in England. 
They are quite as ready to seize every advantage, and both 
in design and construction the engines exhibited by the 
best makers at Vienna are quite equal to anything we can 
turn out in land. This statement only requires one 

ualification, which lies in the words, considering the duty 
they have to perform and the conditions under which they 
work. Now, if we admit that continental engineers are 
competent, that they know how to design engines for any 
given class of traffic as well as En lish engineers do, and yet 
if we find their practice differing from that of English engi- 
neers in any im t such as tube length, then 
it follows that there must be—or at least that there should 
be—fair grounds for assuming there is some excellent 
reason for the difference; and we must not Ata _ have 
heard English engineers say—that it is a matter of preju- 
dice and Guseann, and that we are really right and conti- 
nental engineers are completely wrong. Nothing is done 
by continental engineers different from our practice with- 
out a good reason. The amount of knowledge of Englisk 
a by most foreign engineers is remarkable. 

t is notorious that they are always willing to copy from 
us; to learn, in a word, anything we can teach them, bu 
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they do not copy, as some assert, blindly or servilely, but 
with a keen perception of what is good for them and 
what is for us. They pick out and choose, reject or 
modify, but always with a good reason ready for what they 
do. us see what the reason for using long tubes is, 

Long tubes have been tried in England, and they have 
been found not to give any return worth the additional 
cost which they entailed, and this even with short fire- 
boxes. But on the Continent long tubes are used with 
fire-boxes of extraordinary length, and we are told that 
without them the engines are extra t in their con- 
sumption of fuel. In part the preference for long tubes is 
due to the liking manifested by ‘continental engineers 
for the arrangement of engines in which all the wheels 
are placed under the barrel of the boiler, but this arrange- 
ment is adopted quite as often because it is the only one 
compatible with the length of tube adopted. In other 
words, the length of tube more frequently dictates the 
position of the axles, than the position of the axles dictates 
the length of the tubes. Why should a long tube be so essen- 
tial to economy in Germany or Austria when it is not essen- 
tial in England? Here we come upon one of those obscure 
problems which confront the boiler engineer every now and 
then, which are very difficult of solution. In investigating 
the question, however, the first and most prominent solu- 
tion is that the fuel used is different from the coal burned 
in England. The continental coal burned in locomotive 
engines is always inferior to English locomotive steam coal. 
The lignites are i inferior, They will seldom 
evaporate more than 4lb, of water per pound of coal, 
English coal will evaporate from 7lb. to 83lb. The 
lignites are about one-half as good as English coal. To 
begin with, then, an amount of evaporative efficiency which 
will satisfy an English locomotive superintendent will not 
satisfy his continental brother. If we can evaporate 8 lb. 
of water per pound of coal we can afford to care very little 
for getting an extra quarter of a pound evaporated by 
lengthening the boiler tubes, but if we evaporate but 
3} ib., an extra fourth of a pound is worth — at 
some sacrifice. But this is only one reason why long 
tubes are used. Another is that without the long 
tubes the lighter coals cannot be burned with any 
pretence to economy at all. If we proceed to settle why 
this should be so, we must investigate the entire construc- 
tion of foreign locomotive boilers, and it will be then found 
that after all, the proportion which tube surface bears in 
these boilers to grate surface is less, in spite of the length 
of each tube, than we find necessary in England. Thus 
we find that a grate surface of as much as 25ft. to 30ft. goes 
with but 1100ft. or 1200ft. of tube surface, while with us 
a grate surface of 18ft. goes with 1000 to 1100 square feet. 
it may be urged that it is not the area of the grate, 
but the quantity of fuel burned on the grate in a given 
time, which should determine the area of tube surface. At 
first sight this seems to be sound reasoning, and it is sound 
reasoning to a certain extent. Its defect is that it does not 
go quite far enough. Another element has to be con- 
sidered, and that is the weight of air passing through the 
tubes per hour or per minute. There is good reason to 
believe that this is very much more considerable when the 
grate is large than when it issmall. Now,although the tubes 
in continental "> grate engines are much longer than in 
English engines, they are not more numerous—rather the 
reverse; and they are also rather smaller in diameter than 
is usual in English practice. The result is that the calori- 
meter, or area through the tubes, is smaller in a 
very large proportion as compared to the size of 
the grate than it is in English engines, and as a 
result the gases are compelled to traverse the tubes 
at a much higher velocity, consequently less time 
is left for the absorption of heat from the volume of 
gas passing through each tube, and len of tube 
therefore becomes essential to economy. If the moves 
twice as fast through one tube as it does through another, 
then, ceteris paribus, the first tube ought to be twice as 
long as the last to obtain an equal measure of economical 
efficiency in both cases. On the other hand, however, it 
may be argued that, as the grate is larger, the combustion 
on each square foot will not be so intense, and, therefore, 
the temperature of the escaping gas will not be so high as 
in an English locomotive, while the volume of the gas to 
escape will be less, because the air isnotso much expanded 
as it would be if the temperature were higher. This argu- 
ment is partly true, and only partly. The actual weight 
of fuel burned per square foot of grate per hour is pro- 
bably not much less than in English practice, although the 
actual weight of efficient combustible matter is less ; and 
as there is usually a greater thickness of fuel on the grate 
in such engines as those working the Semmering, than is 
usual in English practice, it is probable that less cold 
air, to use a figure of speech, finds its way in, and that on 
the whole the temperature in the fire-box is not greatly 
less than that usually met with in English locomotives. 
We believe, therefore, on carefully balancing all the various 
aspects of the question that the gases move more rapidly 
in the tubes of engines with a large grate as compared with 
the calorimeter than they do in engines with a small grate 
as compared with the calorimeter, and that in this fact lies 
the reason why long tubes are essential to economy in 
engines burning light fuel, such as lignite, on very large 

tes. 

From the on may be deduced the proposition that 
the length of tube should always be proportioned to the 
calorimeter, and this will go far to explain the apparently 
anomalous butreally consistent resultsobtained with tubular 
boilers, Thus we find portable boilers with tubes 2hin. 
diameter and only 6ft. long, evaporating nearly 11 Ib. of 
water per pound of coal, while locomotives with tubes 
much smaller, and twice as long, are not nearly as econo- 
mical, In the one case, however, the passage of the gas 
through the tubes is very slow as compared with the other, 
and the products of combustion are allowed sufficient time 
to impart their heat to the water before they fly up the chim- 
ney. Increasing the length of a tube is, after all, gply an 
expedient to gain time, and if all the hot gas can b a made to 
distribute itself equally among the pen the rest y\¢ ‘will be 
just as satisfactory with short tubes an plenty, calori- 
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meter as with long tubes and a small calorimeter. To 
secure this distribution a very excellent expedient has been 
a ae of our agricultural engineers in racing 
engines. e tubes are all fitted with conical ferrules at 
the smoke-box end. The velocity of escape through the 
ferrule is no doubt very high, but the progress of the 
heated gas through the tubes is comparatively slow. The 
very best results have been obtained from this arrange- 
ment, which is worthy of more extended adoption. 

Only one point remains to be settled, and that is—Why 
do continental engineers use so few tubes compared with the 
grate area? The answer is, that with boiler shells of rea- 
sonable diameter more tubes cannot be got in without 
stowing them so close that worse evils, as regards the cir- 
culation of the water, are introduced than those avoided by 
using few very long tubes, Finally, to avoid any chance 
of being misunderstood, we would point out that the quan- 
tity of air passing through a grate is determined princi- 

ly by the net area of the between the grate bars. 

he calorimeter of the tubes and the force of the draught 

are by no means to be measured by the quantity of fuel 
burned per square foot per hour alone. 





ROTATORY MOTIONS. 
No. I 


In considering such motions we have— 

I. The action of rotation in one plane ; and 

II. The action of rotation when the original plane of rotation 
is changed. 

(1) If we impart a high rate of rotation to a body, such as a 
heavy disc of metal mounted on an axis and revolving in its 
bearings with little frictional resistance, and if this axis be con- 
nected with the disc so that a diametral plane of the latter is at 
right angles to the line of the axis, we will then have the par- 
ticles which compose the body moving in circular paths in the 
plane of rotation. Each particle may further be considered to 
be kept in its path by the action of two forces, one of which 
acts in a tangential direction to the curved path of the particles, 
and the other in a radial direction and towards the centre. The 
outward reaction by the particles to the latter force is termed 
“ centrifugal force.” 

If the strength of the material of which the disc is composed 
be sufficient to withstand this reaction or pressure, then, so long 
as the plane of rotation is unchanged, no secondary phenomena 
will be produced ; but (2) if we now attempt to change the plane 
of rotation by causing an angular displacement of the axis, a cer- 
tain amount of resistance will be experienced, depending on the 
velocity of the rotation; but, if we produce such angular dis- 
placement, a new motion of rotation will be set up in a plane at 
right angles to the plane of rotation round the axis. 

In order to understand this latter phenomenon (which is 
illustrated by the philosophical toy called the Gyroscope) we have 
to consider :—(1) That in Case I. the tangential motion of the 
particles is in a given direction, and by the first law of motion 
they tend to remain moving in that direction. But (2) if by the 
action of any force we cause a change of this motion of the 
particles—as by an angular displacement of the axis—motion in 
a new direction will be the result, but as motion of the particles 
under consideration in a new direction implies another angular 
displacement of the axis and in a plane at right angles to the 
former, a new rotary action will be produced. 
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To illustrate this let A B represent a disc rotating on the 
axis C D, and let the direction of rotation be as shown by the 
arrow at A, then if we cause an angular displacement of the axis 
= <CDQ(C,, we will cause a change of motion of a particle such as 
at A, to A,. The disc will, therefore, if free to move, rotate round 
the point D, in order to accommodate itself to this new path of the 
particle or new plane of rotation. The dottedline A A,, indicates 
the resultant line of motion of a rotating particle under the above 
conditions. If the applied force be continuous, as by the action 
of the weight of the disc itself, a spiral curve will be described 
round the point D, and the direction of such motion will be 
opposite to that shown by the arrow at A. When the disc is 
not rotating round its axis it will neither be supported nor will 
it rotate round D. We have seen the cause of the latter 
phenomenon and to understand the cause of the apparent self 
support of the disc when it is rotating on its axis, we have to 
consider that, as the line of action of the centrifugal forces 
has not been directly affected, those forces will still tend to 
act as at first, as shown by the arrows at A, and B,, and thus by 
their pressure form a couple tending to restore the disc to its 
original position. The arm of this couple will be = 2¢ sin. a, 
where a is the angle C D C,, and c is the distance of the centre 
of effort of the centrifugal forces measured radially from the 
axis, and may be found as follows :— 

In order to find a point in a rotating body such that, for the 
purpose of ascertaining the total centrifugal force exerted by the 
body, we may conceive the mass of the body to be concentrated in 
aring passing through this point, we have to integrate or sum the 
expressions for the centrifugal actions taking place in the series 
of rings of which we may conceive the body to be composed. 

Let d x represent the breadth of a ring at the distance x from 
centre of rotation (the thickness of this ring is supposed to ba 
equal to unity), then the mass of such a ring may be repre- 


sented by the expression 22d, and since the ordinary ex- 
pression for centrifugal force is Ww x 4 ©? xrx n?, r being the 


g 
radius, and being the number of turns which the exterior end 
of that radius makes in one second, we will have (2 m)* x? da, asan 
expression for the centrifugal force in a ring whose radius is x, and 
(2 w)3 f x*d x as an expression for thetotal centrifugal force in the 
rotating body. Now let c denote the radius of the ring which we 
desire to find, then we have as an expression forthe total centrifugal 


force in the body (2 )* of x da, but (2m)sef x d a=(on)sfz? dz, 


ox, when the integration ig effected, °F ==" - =44, 





ie, when x becomes = R, or radius, then the desired point or 
ceutre of effort is situated at a distance from centre of rota- 
tion = 67 R. And, therefore, the expression given above for 
the arm of the centrifugal couple, viz., 2 c sin. a, becomes 1°34 R 
sin. a. W. J. M. 
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Mewsvry, Fleet-etreet, London, ‘‘ Improvements in 
ing and for twisting or doubling fibrous materials.” 








hi 





e, “‘Impro 


Paris. 

2329. Joun Hart.ey, Halifax, Yorkshire, “‘ Improvements in wrought, 
welded, riveted, or other boilers for hot-water heating apparatus.”— 
4th July, 1873. 

2335. ALEXANDER Browne, 8S Pp gs, Holborn, London, 
‘‘Improvements in the manufacture of ferro-manganese and other 

c alloys, and in —— for that purpose.”—A communication 
from the Foundries and Forges Company, Terre Noire La Voulte and 
Besstge, France. 

2337. JAMES WoTHERSPOON, Glasgow, N.B., “ Improvements in closing 
the joints of gas retorts, and in the means employed therefor.” 

2338. Epwarp James Greey, Windsor-road, Denmark-hill, Surrey, 
“Improvements in rotary engines.”—5th July, 1873. 

2341. CuarLtes CourtTNzy Cramp, Litchfield-road, Grove-road, Bow, 
Middlesex, ‘‘A new and improved car, which may be used with steam 
or other motive power, for tram or railways.” 

2344. WALTER BLUNDELL, Guildford-street, Russell-square, London, 
“Improvements in apparatus for irrigating, sponging, syringing, and 
administering injections and douches to the human or animal body.” 

2345. WiLtiAM Davies, Newhall-street, Birmingham, ‘‘ Improvements in 
the construction of for fixing the pulleys of window-blind 
cords, also applicable to other purposes.” 

2346. yh avnnes Browy, Braywick House, Green-lanes, Islington, 
London, “‘ An improved means of obtaining motive power.” 

2347. CHARLES Louis VAN Tenac, Craven-street, Strand, London, “A 
new or improved optical instrument, intended for the magnified 
projection, with their natural colours, of all opaque objects of small 
size.” 

2348. ALFRED Vincent Newton, Chancery-lane, London, “ Improve- 
ments in cartridge boxes.”—A communication from Captain Samuel 
McKeever, Mobile, Alabama, U.S. 

2349. ALFRED Vincent Newton, Chancery-lane, London, ‘Improved 
machinery for sewing books and pamphlets.”—A communication from 
Abram Myers Loryea, Portland, Oregon, U.8.-—7th July, 1873. 

2350. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in railway brakes.”—A communication from Francois Fe d 
Auguste Achard, Paris. 

2351. James Henry Smirn, Albion Works, Lansdowne-road, London- 
fields, London, ‘* Improvements in sewing machines.” 

2355. WituiaM Ropert Lake, Southampton-building London, “An 
improved spark-catcher for steam boilers.”—A communication from 
Karl Boschan, Vienna, Austria. 

2356. James SHEPHERD, ag Wortley, near Leeds, Yorkshire, ‘‘ Im- 

hi or Bove: 


pr ts in 'y ring gas retorts, sanitary 
tubes, or other similar plastic forms.” 


+h +, hnildi 











2357. Witt1AM Rospert LAKE, goutonghen palsings, London, ‘Im- 
provements in baking ovens.”—A communication from Ignaz Zicher- 
mann, Debreczin, Hungary. ie “ 

2358. WittiaM Ropert Lake, South ti ildi London, “An 





improved process and apparatus for rinting yarn.”—A communication 
Sona Dobe. Entnen Letee, Amste , New York, U.S. 
2359. Bruno Horrmark, Camden-square, London, ‘‘ A new or improved 
belt.”—A communication from Alexander Schpakowsky, St. 
Peters , Russia. 
2360. pce Binns, Oakenshaw, near Bradford, Yorkshire, ‘‘Im- 
ts in hinery or apparatus to be employed in the manu- 
facture of endless bands, cords, or ropes.” = 
2361. WiLLiam Simpson and Joun ALFRED Srimpsoy, Ilford, Essex, ‘‘ Im- 
ved machinery or 4 tus for the manufacture of fuel from 
brous materials, such as peat, spent tan, and other fibrous refuse.” 
2363. Tuomas Cain, Lake Douglas, Isle of Man, ‘‘ Improvements in and 
in connection with hollow bars for furnaces or fire-grates.” 
2364. Joacnim Buqoin Howarp Howarrt#, Salford, Lancashire, “ Im- 





provements in the treatment of ae for the of 
re) what are commonly no ficial manures or > 
and in apparatus ere ‘ 
2365. Jama Worratt, Manchester, ‘‘ Improved apparatus for dyeing 
” 


cloth. 

2366. Joun Henry ager od per ar namie me Lanity ae 
ments in tings for ws, doorways, r aper- 
tures in fuildinga."—& comminication from Thaddeus Hyatt, New 
York, U. 

2367. Ricnarp Morr Wanzer, Hamil Canada, “ Improvements in 
a t a to sewing meshiten communication from 


Northam: Hampshire, U.S. 
2868, Epwarp Panaenooe HowaRo Vavanax, Chancery-lane, London, 
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mprovements in obtain: and applying motive power.”"—A com 
Sul _ from Pryse Poe eroe, Baltimore, Maryland, U.S. S.—Sth 
Ly, 3. 
872. The Rev. James Epwarp HARGREAV: Es, Derby, ‘‘ An improved con- 
"ate hesmouienes bee or frame for preserving or or forcing fruits, 
or flowers. 


ca Yorkshire, ‘‘ Improvements 
besakage of a 


in ay for the stoppage of ‘a loom on’the failure’ or 
or 

2378. Joun Henry Jounson, Lincoln’s-inn-fields, Santen, ws Mag 
ments in reaping machines.”—A A communication from 
Dillé, Paris. 

2382. Davip Inciis UrquHart, a. Midlothian, N. oy “* Improvements 
in preventing accidents in the shafts of mines, and in the machinery or 
a employed therefor.” 

2384. ArTuuR Crort, N ham, ‘‘ Improvements in machinery and 
apparatus for dyeing skins and leather.” 


£386. ALEXANDER CHARLES MOFFATT, Princes-street, Leicester-square, 
London, “ ap pened in machinery for serving or covering wire, 
and for such 1 purposes.”—9th July, 1873. 


Inventions Protected od Six Months on the Deposit of 
Complete specifications. 

2377. JosepH Ducomet, Rue = —_ Hotels, Paris, ‘‘ An improved 
machine for mam A communication from M. Auguste 
Bonamy, St. Just-en-Chaussée Lo (One), France. —9th July, 1873. 

2389, FREDERICK Curtis, Boston, Suffolk, Massachusetts, U.S., “ im- 

y for cutting diamonds or other geims.”. 
en from Charles Myrick Field, Boston, Suffolk, Maasa- 
chusetts, U.8.—10th July, 1873. 

2393. XavreR Buquoy, Rue de Sevres, Paris, ‘‘ Improvements in dredging 
machines or vessels,”—11th July, 1873. 

2416. Marce.tiy Rene Bovsv, Rue a’ Aboukir, Paris, ‘‘ Improvements in 

apparatus for the manufacture of cardboare and paper pulp from vege- 
table plants and filamentous and fibrous shrubs.”—14th July, 1873. 

2420, ALEXANDER MELVILLE CLARK, Chancery-lane, on, *‘An im- 
proved tooth-brush.”—A communication read William O’Donoghue and 
James Dennis O'Donoghue, New York, U.S.—14th July, 1873. 

2435. RoperT ANDREWS Fisuer, San Francisco, California, U.S., ‘ Im- 
provements in preventing iron and steel from wasting away by’ oxida- 
tion, corrosion, or other causes, thereby preventing incrustation in 
steam boilers and water tuyeres.”—15th July, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 


2002, RicHaRD Scwo.erre tp, Leeds, Yorkshire, ‘‘ Brickmaking ma- 
chinery.”—15th July, 1870. 

2021. St. Gzorae Avcustus Terry, Burnham, Bucks, “ Finings for beer, 
&e.”—18th July, 1870. 

= SS Gatt, Halifax, Yorkshire, ‘‘ Regulating the admission of 

to furnaces.”—25th July, 1870. 
2045. THomas MEREDITH | =, Southwark-street, Surrey, “‘ Drying 
moisture. "—20th July, 1870. 

2160. James SPRATT, Southampton ctvest, Camberwell, Surrey, “ Coffee 
and tea.”—3rd August, 1870. 

2031. WiLLtam Owen, Wind-street, Aberdare, Glamorganshire, ‘‘ Wheels.” 
—19th July, 1870. 

2038. Amsprose LLoyp Taytor, Aylesbury, Bucks, ‘‘ Warming, vaporising, 
and causing a free circulation of fresh air in buildings, &c.”—20th July, 


1870. 
2020. Henrik Ramsten, Carlskrona, Sweden, ‘Ships’ logs.”—18th July, 
1870. 





2022, Witt1aAM Roeerts, Inverness, N.B,, and Witiiam StTRovuDLeEy, 
Brighton, Sussex, “ Weighing machines.”—18th July, 1870. 

2095. Henry Brooks, Cumberland Market, Regent’s Park, London, 
“* Stoppers for bottles, &c.”—25th July, 187 0. 

2047. Joun Huones Lioyp, Llangefni, Anglesey, North Wales, “ Utilising 
and deodorising sewage.”—20th July, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


1861. Wriu1amM THOMPSON, Lower Gardiner-street, Dublin, ‘‘ Mixing and 
repacking tea, &c.”—17th July, 1896. 

1853. Ropert CLovex, Grove Mill, rag 1 Yorkshire, and Prince 
SmirH, sen., Holly House, Keighley, Yorkshire, “ Lubricating the 
spindles of cap spinning and doubling frames. "16th July, 1866. 

1820. CHARLES 5 evan AusTIN, Broad Sanctuary, Westminster, ‘‘ Sewers 
and drains.”—11th July, 1866. 

1948. WaLTeER WELDON, 2 Villa, West-hill, Highgate, Middlesex, 
“‘Chlorine.”—26th July, 1 

1903. RoperT MITCHELL, Wolverhampton, Staffordshire, ‘‘Shaping and 
forging metals.”—21st July, 1866. 

1890. Henry Trorman, Southampton, Hants, “‘ Feed box for preventing 
injury to marine boilers with surface condensing engines.” —2lst July, 
1866. 


1912. GrorcE TomLINson BousFrexp, Sutton, Surrey, “ Certain alkaloids 
derived from analine, &c.”—23rd July, 1866. 


Notices of Intention to Proceed with Patents. 


833. Jonn GrREATRIX, Preston, “ Fire-grates. 

843. CHARLES WEIGHTMAN Harrison, High Holborn, London, ‘‘Charging 
or impregnating atmospheric air with the vapour of Rydvocntbes 
liquids.”—8th March, 1873. 

852. AMEDEE FayoL, Rue Verdier, Bordeaux, France, “ Umbrella, &c., 
frames.”—10th March, 1873. 

870. Isaac HAYWARD, Warrington, “ Rolling wire, &c.” 

871. CHARLEs Hore, Rue Mondovi, Paris, “* Horse cli ppers.” 

879. Joun MAcvICcaR Ricsy, Manchester, ** Drill heads for rock boring 
and tunne! 

880. FREDERICK * Hewry Dunnett, Bury St. Edmunds, “ Presses for 

ping and embossing.”—11th pod 1873. 
893. GeorGE Spencer, Manchester, “‘ Pulley blocks.” 
894. Rosert Joun Jones, Elle House, Walton, near Liverpoo! 
down waste alkaline solutions of extractive matter tes 
§ in preparing vegetable fibrous material for use in the manufacture of 


ook, Wrakprarck Burnett Hoventon, Borough-road, Southwark, Surrey, 
Filters.” 


906. Grorce Smirn, Belfast, “ ~~ power.”—i2th March, 1873. 

908. JAMES THEODORE Grirrix, Upper Thames- street, London * Looms.” 
—A communication from Helen Matilda Babbett, ch Charles Wright Miles, 
and Patrick Hickey. 

912. Ropert Srevenson Symincton, Glasgow, N.B., “Lessening the 
pollution of rivers.” 

915. Witt1am McEwen, Nicholas-street, Chester, “‘ Making meat tender 
before cooking.” —13th March, 1873. 

927. ARTHUR GREENWOOD, a er and spinning frames.” 

931. Epwarp BEvAN, Birkenhead, and THomas Drew, Tranm 
Prag? — fibres, &c., for the manufacture of paper. math 
March, 1 

952. Beesanne Noste and Jonn Witson ARMITAGE, Brighouse, ‘‘ Cleaning 


yarn. 
928. Louis coy Wilford-road Works, Nottingham, “ Paste rinting 
machines. communication from the Bi k Machine 


Company. 
959, WILLIAM ARMAND GiBeE, South-street, Finsbury, Jenten “ Stopper 
for , &c.” —A communication from Jean ld Mégret. 


970. CLEMENT Rosey, Sunnybank, and Epwarp KS and THomas 


Forester, Hanley, Stoke-upon-Trent, ‘‘ Kilns or ovens.” — Partly a 
communication from De es Bi Brothers.—15th March, 1873. 
986. Harry Wuiresipe Cook, Thurloe-square, Brompton, London, 


** Locomotive engines,” 
987. Lovis Freperic Ramonp, Richelieu-place, Bordeaux, France, “ Box 


or case.”—17th March, 1873. 

992. Jonny E. STANDFIELD, oe * ” 18th sh, te 

1010, Raven James FREMLIN, 

1014. Jonn anno: & Le aa och. NoBLe 

verstone, “ Light railwa: 

= Wrutta HENRY Hack xo, and Tomas Hackrne, me conte 

1020. The Rev. Taomas. Woxsrencrort, Syde, near Cirencester, ‘‘ Econo- 
fuel, &c.”—19th March, 1873. 

» “ Pin or pirn winding machines.” 


trom fouls 


M 1 
1118. Maan Be Epwarp Gepcr, Wellington. Strand, 
“ Twister-w! 


doubling all wxdlon getoraly, ko.” Dg UP, 
—A comm 





(eens, oe 


1126, gy be a ng: Sowing machines.” '—26th March, 1873. 
Wi Epw. 

1148. TLLIAM ‘ARD GEDGE, Mollington-strost, Strand, London, 

p00. lKtrnnp Davies, Ellesmereroed, Sheffield, “Dampers for furnggos.” | end 

28th March, 1878. 





1169. Martyn Joun Rogerts, Bath, ‘‘ Foundations for bodies subjected 
to blows or pressure.”— 29th March, 1873. 
1184. Eowarp Hovpen, Bradford, “Treating wool, &c.”—Sist March, 
3. 


1873. 
ne Henry Suarrte, Billesdon, “‘ Moulding clay, &c.”—1st April, 


1226. ALEXANDER MELVILLE CLARK, Pony = ey London, “Falling 
oi Ate heads.”—A a i on Beery. 
1 ALEXANDER MELVILLE CLARK, ph. -lane, London, ‘ mennins 
ores.”—A communication from John Hart 
oad April, 7 an 


be Wittiam Tasker, Waterloo Ironworks, near Andover, “ Elevating 
hay, &c.”—4th April, 1873. 

1354. Tuomas Paton HAWKSLEY, Blenheim-street, New Bond-street, 
London, “‘ Stethoscope.”—15th April, 1873. 

1453. Freperick Jonn Curesproven, Water-street, Li 1, “ Fitting 
the elastic gores in gaiter shoes.”—A communication from Joseph 
Walden.—2znd April, 1873. 

1776. Epmunp Pri_kineton, Pendleton, near Manchester, “ Mounting 
rollers, &c.”—15th May, 1873. 

1857. RICHARD Roserts, Hill House, Keynsham, near Bristol, “‘ Emery.” 

—22nd May, 1873. 


1917. Josuvua Kipp, Leadenhall-street, London, “Air or vapour gas 





machines.”—28th May, 1873. 

2088. ALEXANDER Francis CaMPBELL, Great P! itead, “ C road 
ca! es.” —12th June, 1873. 

2089. CHARLES BERT WesTERN, Victoria Works, Belvedere-road, 


ny * Planing, tonguing, and grooving wood, &c. "13th 

une, 187 

2120. Jonn Hays Witson, Liverpool, “‘ Steam winches.”—1€th June, 1873. 

2145. RaLea Hart T WEDDELL, Bury-street, London, Epwarp Wiison and 
Grorce Henry Asupee, Dean’s-yard, Westminster, and James PLatt, 
Gloucester, “ Facilitating the riveting of girders, &e.”—18th June, 1873. 

2166. TIMoTHY Murpay, Clonmel, “‘ Stoppers for bottles and vessels, &c.” 

—20th June, 1873. 

2204. Jonn Eversuep, Shere, “‘ Tanning hides.” —24th June, 1873. 

2207. RicHanp TOMLINSON, Walton-le-Dale, and Rosert Moss, Preston, 
“ Looms for weaving. 

2216. Epwarp Sarruece, Clyde Tube Works, Abberley-street, Birming- 
ham, “‘ Copper tubes, &c *_ 95th June, 1873. 

2230. Marcus Eustace, Highfield, Drumcundra, Dublin, and James 
KeNNAN and THomas Kennan, Fishamble-street, Dublin, “ Cultivating 
green crops.”—27th June, 1873. 

2243. WILLIAM Waicut, Sheffield, “ Steam boilers.” 

2250. JosepH Rome, Hornsey, “ Actuating slide valves.”—28th June, 1873. 

2261. WARREN RICHARD Evans, Lynn, Essex, Massachusetts, U.S., “ Re- 
peating fire-arms.”—30th June, 1873. 

2286. JoHN Roverts, Hyde, “ Proofing felt hats.” 

2288. Mason Pearson, Little Horton, Bradford, “Fancy or figure 
weaving.”—2ad July, 1873. 

2308. poe 5 Hive, Worthing, “Protecting, finishing, and ornamenting 
walls and buildings.”—8rd July, 1873. 

2314. Henry Bernovutt1 Bariow, jun., Manchester, ‘‘ Washing and 
> oe | es materials,”—A communication from Charles Goubtioen 

rgen 





having an interest in o) n opposing any one of such applications 

m leave particulars in writing of their objections to such applications 

at ag office of the Commissioners of Patents, within fourteen days of its 
2. 





List of Specifications idee panes, gusies the week ending 


3346, 10d.; 3360, 8d.; 3371, 1s.; 
3402, Is.; 3403, 


$297, 8d.; 3301, 
am a soon. 10d. 


3373, 


4s. Bas -> 3341, 64.; 
; 6d.; 33 10d.; 


3384, 10d.; 3399, an" 
: 3422, 8d ; 3426, Is. 6d.; 
8d.; 3 









3436, 
i. 10d.} 
7, 8d.; 





4d; 


1, 4d. 3738 
3743 5, 4d.; 3749, ‘4d; 3751, 4d; 2, 4a; 3753, ad. 7, 
4d.; 3783, 


4d.; 2768, 4d.; 3769, 4d.; 8773, 4d.; 3778, 4d.; 
4d.; 3788, 4d.: 8793, 4d.; 3799, 4d. 





34, 4d.; 3755, 
3779, 4d.; 3781, 





*.* Specifications will be forwarded by post from the Patent-office on 


receipt of the amount of price eo Sums exceeding 5s. must be 
er, . at the Post-office, 5, High 


remitted by Post-office 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office South- 


ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPRCEFSOATIONS, 


The following Abstracts are classified and arranged from those published by 
the authority of the Commision of Patents. 


Class 1. _PRIME MOVERS. 

Including Sion Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, dc. 

58. + waren, Hartwood, N.B., “Steam boilers."—Dated 5th January, 


The a of novelty which constitutes this invention is—The em- 
ployment in boilers of projecting surfaces or grooves or tubes extending 
into the water space for the purpose of increasing the heating surface. 

66. A. Jaynop, London, “ Steering wheels, capstans, windlasses, d-c.”--Dated 
6th January, 1873. 

The features of novelty of this invention consist in constructing steering 
and hoisting gear with two cylinders, one fixed and the other loose upon 
it, also in cogging the inner periphery of one end of each cylinder, and 
gearing a pinion thereinto, the said pinion being carried by a crank or 

isc fixed on the spindle of the steering wheel, and moving therewith. 
The teeth on the fixed cylinder lock the outer cylinder when the steering 
wheel is not in use, and cause the loose cylinder to be turned round when 
the steering wheel is set in motion. 
78. R. Baynes, Blackburn, Lancashire, 
boilers.” —Dated 8th January, 1873. 

The object of this invention is to economise fuel by heating the feed- 
water to a temperature of say 300 deg. or more before its admission into 
the steam boiler, and the nature of the said invention consists princi- 
pally in constructing the bri of the furnace in the form of a hollow 
metal chamber, through which the water is forced on its way to the 
boiler and becomes thereby heated to the required degree. 

89. W. E. Newron, London, ‘* Water-wheels."—A communication.—Dated 
8th January, 1873. 

Constructs water-wheels so as to bing Ge the water to the wheel and cause 
* to act in such a manner on the float boards that the water will produce 

a greater effect, and will produce a greater motive power than with 
wheels of the ordinary construction. In order to reduce the friction of 
the central shaft or axle in its bea , itis either supported on anti- 
o— rollers, or it is provided with flanged rollers on each side of the 
whee 
110. F. Core, London, and R. G. Acton, Greenwich, ‘ Using air as a motive 

power.” —Dated 11th Janvary, 1873. 

A closed vessel containing a compressing apparatus (provided with 
arrangements for cooling the parts), and worked by one or more levers 
and weights actuated by the engine driven by the ——— air, which 
engine is worked by the compressed air from the cl vessel. 

124. T. J. Smrra, London, “* Locomotive and other boilers.”— 
gy ha tenon 1873, ethent : 

This consists in replacing the ordinary fire-box by a long double ite 

below the tubes, the lower part of which eoress ee ban the 
scoriz and half g from the upper part, upon 
which the fresh coal is burned. As the hot gases from the 
furnace pass into the tubes at the front 1 e, they are forced 
to effect a double circulation by z in the middle of the heating 
tubes a large return duit whi ives the heated gases and leads 
them in the chimney, thus utilising their heat a second time. 
2354. G. Hase.tine, London, “‘ Rotary engines.”—.A communication.—Dated 


“* Heating the feed-water af steam 


A communica- 








8th July, 1873. 
The nature of the said invention consists in the construction and 
ent of a rotary e with a wheel cypee with circum- 
yee a steam channels abutments provided king and — 


pp ed The inventor also uses oa g rings 
-— Fd. and Peee eeet 3 n grooves on the rotating wee The wheel rn 
arranged in combination with sectional casings. 


Class 2,-TRANSPORT. 
ton forme ty amy Plant, Road-making, rao te 
and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
yy de. 
57. J. U. Burr, London, “ Opening and closing carriage heads.”—Dated 7th 
January, 1873. 





specification describes the em} the ordinary 
outside fig and conmecting withthe “antral trvagh the inter- 
vention of the revolving by a continuation of the said outside joint, 
a curved, and a slot at at ite ext 


ube wemat ae 


fart of the Tool to lower the head of a carriage. dalso « method of torer: 





ing the head of a carriage by means of a cord and pulley ; and of raising 

the head of a carriage by means of a coiled spring connected with a rod. 

63. E. T. (Hvucnes, London, “ Towing canal boats.”—A communication.— 
Dated 6th January, 1873. 

This invention is intended as an improvement on the ordinary and 
defective plans of drawing or dragging canal boats or craft, either 
horse power or tug steamers. For this purpose is employed a locomotive 

engine, travelling at a slow or accelerated on 
down for the purpose on one of the canal banks or embankm 
65. J, F. Wites, London, “‘ Securing the doors of railway carriages whilst a 
train is in motion. ” Dated 6th January, 1873. 

The invention consists in mounting near each door of a carriage an 
electro-magnet and an armature capable of engaging with a a in the 
door of the by a 
carvied by the guards an ad set in motion by « an a which has no 

break applied thereto. 
94. L. Roperts, Stockton-on-Tees, 
January. 1873. 

Rolling and splitting crop ends from rails into shoulder or angle pieces, 
and using such pieces in making up pile. 

113, F. Avtwarp, London, “ Lowering and disengaging ships’ boats.”— 
Dated 11th January, 1873. 

To one of the davits by which the boats are suspended is hung a single 
pulley block, and tu the other a double pulley block, and attached to the 
ends of ropes suspended from these blocks are self-acting cali devices, 
which engage with staples or hooks fixed in the inside ends of the bottom 
of the boat, and so suspend but securely hold the same. When the boat 
is to be lowered and disengaged, one of the men therein stands at one end 
thereof and lets out the davit ropes, which pass round a controlling roller 
so that he has thorough command over them and over the double pulley 
block, the one nearest him; and when he has lowere’ the boat so that it 
reaches the water, the upward pressure of the same causes the staples or 
hooks to open the calipers, which when sufficiently opened are held so by 
a catch, and so the boat is disengaged and let go free. 

120. Sir 8. Canntnc, London, “‘ Apparatus for transmitting signals, dc.”— 
Dated 1ith January, 1873. 

This invention relates to a peculiar construction and arrangement of 
telegraphic apparatus, especially applicable to ships for conveying mes- 
sages to and from the engine room and bridge, or other part of the ship. 
The said apparatus consists essentially of three distinct instruments, 
namely, the the i tor, and the reply instrument. 
The improvements as regards the communicator consist in omaees vind 
various orders or signals round the surface of the brass head of the 
strument, in lieu of, as heretofore, on the face of the instrument oa 
The indicator may be of the usual construction with the exception that 
in the case of an engine-room apparatus it is made separate and distinct 
from the reply instrument. The reply instrument consists of a case 
with an illuminated dial in front, and a lever handle for turning the 
chain wheel, which transmits the movement through a chain, back to 
the ordinary loose wheel of the communicator ; or a handle may be fixed 
upon the indicator shaft, the signal from the communicator being indi- 
cated by the handle of the indicator, and the reply by the handle of the 
communicator. in adapting the reply instrument to the rudder a 
horizontal cross-bar attached to the rudder head, such bar being made 
with right and left screws on opposite ends, on which traversing nuts 
are mounted. To the said nuts are attached the reply chains, which lead 
back to the communicator, and by suitably adjusting the position of — 
nuts, the movement of the rudder may be made to produce the exact 
required movement of the reply pointer or handle in the quammmninaten. 
129. W. Turtow and H. Rocers, Leeds, “* Construction of vehicles for con- 

veyving passengers and luggage.” —Dated 13th January, 1873. 

The vehicle carries inside the same number of passengers as a four- 
wheel cab; it has one pair of wheels; driver is seated on roof and in 
front. The seats are one at back for two persons, one on the near, and 
one on the off side, to carry one person The entrances are at 
sides in front of wheels, and the doors when open cover them. The sides 
are recessed and provided with arms. The top of vehicle is flat and pro- 
vided with battens and movable fence for luggage. The sashes of the 
windows work in grooves, the sliding parts being covered with caout- 
chouc; rollers are mounted in the framework, revolving freely against 
the caoutchouc. This arrangement of sash is applicable to other vehicles. 





“Rails for railways."—Dated 9th 





Class 3.—FABRICS. 

Including Machinery and Mechanical ions connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

71. J. Law and 8. Law, Cleckheaton, Yorkshire, “ Cards.”—Dated 7th Janu- 

ary, 1873. 

The invention consists, First, in the — and use of wire in the 
manufacture of card teeth, shaped and compressed by the pressure of 
grooved rollers to the various forms hereinafter described, the teeth being 
set in leather or other substance as usual. Secondly, the invention re- 
lates to the means of adjusting the grooves on the rollers relatively to 
each other, and for directing and guiding the wires to and between the 
grooves of the said rollers. The forms (on cross section) of wire are 
plano-convex, convex or double convex, elliptical, semi-elliptical, oval or 

egg-shaped, semi-oval or semi-egg- shaped, rhomb or rhombus shaped. 

The grooved rollers are mounted on shafts or spindles and work in bear- 

ings or necks ; each end of each shaft is chased or screwed and provided 

with an adjusting nut. A conical guide is connected to a slide piece 
worked by means of an adjusting screw ; through the centre of this guide. 
the wire to be rolled is passed. 

72. H. Canmicmae., Leeds, “‘ Bleaching, dyeing, and washing linen, cotitcn 

&c.”—Dated 7th January, 1873. 

This improved apparatus for bleaching and dyeing yarns has a boiling 
pan, two bleaching or dyeing vats, and four cisterns for containing the 
various liquids; a pump connected with these cisterns is so arranged 
that the contents of each of them may be raised into the bleaching or 
dyeing vats, and ‘the latter are provided with valves whereby the liquid 
raised from "either of the said cisterns may be allowed to return to it ; 
over these vats the inventor arranges a series of rollers geared with 
worms on shafts, which are geared to a driving shaft for the purpose of 
imparting a ae ig rotary motion to the said roilers ; the hanks 
of yarn are placed on the aforesaid rollers and hang with their lower ends 
in the vat; motion is fo to the suid rollers which pass the yarn alter 
nately forward and backward through the liquor. Then the valves or 
cocks are opened and the liquor is returned to the cistern. The apparatus 
for bleaching, dyeing, or washing cloth or other fabrics, is substantially 
the same as that above described, but he uses an additional series of 
rollers at the bottom of the vats, the cloth or fabric being passed over 
the upper rollers and under the lower rollers. At each end of the 
suid vats he places a folding machine, and also a frame for plaiting the 


fabric. 
Keighley, 


81. R. Harrvey, 
January, 1873. 

This invention relates to improvements on *‘ Kay's machine,” and con- 
sists in constructing the machine with two or more series of pulleys over 
which the yarn is caused to pass, ard these pulleys are arranged so as to 
change the course or line of travel of the yarn, so as to direct the same 
several times through or over the flame. 

105. M. Kwowxes and D.} Barnes, Blackburn, “ Looms.”—Dated 10th 
January, 1873. 

The First part of this invention relates to the dumping of the warp in 
the loom. It consists of a roller revolving in a trough of water, which 
may be mixed with other substances ; the roller is placed so that the yarn 
may pass over it and cause it to turn and so convey the moisture. Or 
another roller is placed on the one before named, and the yarn is made to 
pass over it instead of over the other. Or, if desirable, one or both rollers 
are covered with clothor leather. Or the yarn is caused to pass between 
the two rollers. It is preferred that the —_, of the bottom roller, or 
the trough itself, be placed on springs e trough is made with 
journals, and worked 48 a vibrating back bearer. The second part of this 
invention ,is a taking-up motion. It consists of a toothless wheel and a 
lever one or more pawls, fitting in notches in the lever boss, and 
resting on the periphery of the wheel ; a spring pulls each paw] down in 
its notch and on to the periphery of the wheel, Pine axis of the wheel is 
concentric with that of the com and the notches are a little to one side 
of a line drawn from the axis of the lever to where each pawl touches the 
periphery of the wheel ; this causes the pawls when the lever is moved 
one way to slip on the periphery of the wheel, but when moved the other 
way to bind hard upon the pe! sem pg A of the wheel and force it to turn 
like a catch does a ratchet whi the lever is formed with a slot and 
carries a pin, receiving motion from the sley sword, or from an eccentric 
or crank on the crank shaft, orin any way common to taking-up motions, 

and which may cause the lever to oscillate. If the pin is moved nearer 
to or further from the axis of .~ lever, it gives a greater or less 
to the toothless wheel, which thus makes a revolution with a greater ur 
less number of oscillations of the — The — b vy my $2 aa 
placed on the puraes of the takings roller or on a 8 
case aut attached to » a ing in others dri the taking- 
roller. fixed boss carrying one or more are same as 

me; a} the toothk s; wheel ; im 
hen lifted, throws 
pawls out of action. The cloth is taken up either by wrapping it on a 
roller resting 


Yorkshire, “‘ Singeing yarn.”—Dated 8th 


or against the taking-up roller, or it is wrapped on 

the taking-u; Sen ask axstiies a thawe’ cantea, vetting Fereased 
against the and ha a connecting link to the pin in the taking- 
lever. As the roll of becomes larger it moves the rod or roller, 
which in turn moves the pin to a greater distance from the axis of its 
lever, and this moves the taking-up roller as much less as will compen- 
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sate for the larger diameter of the roll of cloth, A presser acts on the roll 
of cloth so that it may be firm and solid to move the rod or roller 
accurately. 
G. CuaRLeswortu, Huddersfleld, Yorkshire. “ Power looms.”—Dated 
11th January, 1873. 

The invention consists in the substitution of a movable iron or steel 
bar or picking rod for driving the shuttles in power looms (or in hand 
looms, which are fast going out of use) in lieu of the leather picking rod 
now used. 

117. T. Wricnt, Nottingham, “Jacquard apparatus.”—Dated 11th January, 
1873. 

The invention consists in substituting for the “‘droppers” usually em- 
ployed to operate the gimp bars a set of pins working in perforated sleys, 
whereby the arrangement of Jacquard apparatus is much simplitied and 
greater accuracy is obtained in its operation upon the thick thread or 
warp or gimp bars of the lace machines. 

2377. J. Ducomer, Paris, ‘ Machine for uf 
munication.—Dated 9th July, 1873. 

This invention consists in the construction of a machine for manu- 
facturing nets. This machine differs from others in this, that mechanical 
means are here employed which allow of a continuous action with any 
kind of motive power. Instead of employing levers and treadles 
actuated by the workman mechanical means are employed which permit 
of automatically effecting the various operations. A weft thread is 
employed, and it:4s not necessary as in known machines to cut off the 
thread at each row, to knot it to form the selvage, to pass the bobbin 
thread over the needle which has to the thread through the meshes, 
or to take off the thread after it has passed through those meshes. 


turing nets."—A com- 








Class 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
93. H, F. Hopson, Hayward’s Heath, Sussex, “ Ci ts for 
gardening and other purposes.”—Dated 8th January, 1873. 

The implement is made with a shank and arms somewhat like an 
anchor in shape. The ends (one or both) of the arms are forked for re- 
moving weeds, or one end may be formed as a hammer head, and a knife 
edge is provided on the inside of one or both of the arms for cutting and 
lopping. The shank may be serrated on one side for sawing, and on the 
end is formed a spud for weeding and edging. The tool is also useful 
for raking, hoeing, drilling, and other purposes. 

125. J. Wacpotr, Antingham, Norfolk, ** Furrow ploughs."—Dated 11th 
January, 1873. 

The features of novelty of this invention consists in furming each beam 
in two parts and hinging such parts together, also in attaching one end 
of a chain to an iron fork fixed under the foremost divided parts of the 
beams, the aforessid chain being ted by its opposite end to a 
hinged lever under the control of the Fao. who by pulling it lifts 
up the hinged parts of the beam, and thus causes the plough shares to 
be hfted aud held free of the ground when the plough is not required to 
be at work. 


hinnti ‘ 1 











Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
60. G Turner, Safford, ‘‘ Venetian blinds.” —Dated 6th January, 1873. 

According to this invention the blind, com of wooden or metal 
laths, is suspended by chains passing over pulleys carried by a roller. one 
or both pulleys being provided with pins or stops for engaging with the 
suspending chain, By pulling one or cther of the suspending chains the 
position of the laths may be adjusted so as to cause the blind to admit or 
shut out light. Vertical chains are combined with the ordinary tapes to 
connect the laths together, and the said laths are supported by metal 
supports connected at their ends to the vertical chains. When the laths 
are made of metal and are brought into a nearly vertical } og 4 they form 
an almost continuous sheet of metal, and by fastening the bottom lath 
to the window frame the laths are fixed in their vertical ition, and the 
blind acts asa metallic shutter. The weight of the blind is balanced by a 
counterbalance weight. 

62. F. Garos, Essex, ‘Stove for heating conservatories, d&c.”—Dated 6th 
January 1873. 

A small boiler, made by peter of sheet copper, having the water 
between the plates of which it is constructed placed on a cast iron stand 
with sliding grating and ash pan, the latter having a perforated ventilator 
for regulating the fire inside the boiler. Union joints for the pipes for 
heating are placed on the side and tup of the boiler. 

69. W. Anyon, Manchester, ‘‘ Construction and fixing of fire-grates.”—Dated 
Tth January, 1873. 

The improvements consist in the employment of a movable grid or set 
of bars turning upon a hinge at the buck of the fireplace, and the several 
bars thereof passing intermittently between fixed or oy parallel 
thereto, such rigid running from back to front of the Greplace, and 
continuing from thence in a vertical direction. Also in a modification 
thereof, whereby the movable or rocking bars passing intermittently be- 
tween the pone fixed or rigid bars run from side to side of the fire- 
place, irrespective of the front arrangement of bars, by which means con- 
siderable economy in fuel results. 

86. T. WaiTweLL, Stockton-on-Tees, “ Register and other fireplaces.” —Dated 

8th January, 18738. 

This provisional specification describes arranging at the back of a fire 
tubes opening at their ends into closed chambers, one in communication 
with the outer air the other with the interior of a room or building in 
order to keep up a constant supply of warm fresh air. 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
92. H. Macautay, Kingston-upon-Thames, “ Breech-loading small-arms.” — 
Dated 8th January, 1873. 

The main points in this invention are, First, centering falling breech 
hlock in advance of the barrel end. Secondly, actuating breech block by 
an outside lever, which also sets the hammer and pieces adjacent. 
Thirdly, special fixation of extractor tothe hammer. Fourthly, compact 
arrangement of parts upon the trigger-plate. 

138, W. Scorr, Birmingham, and W. J. Matruews, Aston, Warwickshire, 
** Breech-loading small-arms,”-— Dated 13th January, 1873. 

According to this invention the breech is opened and closed by a trans- 
verse sliding block working horizontally in a shoe or breech chamber 
open at its top and rear. The block when pushed home to close the 
breech is fixed in that position by a spring or snap stud, and the said 
block is moved to open and close the breech by an arm or lever at its 
outer end. The gun is discharged by a side external or central internal 
hammer acting upon a striker in the block. The empty cartridge case is 
extracted and ejected by a cranked lever working in the top of the breech 
chamber and operated by the closing block, when the latter is withdrawn 
to open the breech. 

155. J. H. Jounson, ‘‘ Breech action in breech-loading fire-arms.”—A com- 
munication.— Dated 14th January, 1873. 

This invention relates to improvements in breech-loading rifles and 
smooth-bores or fowling-pieces, and comprises an improved form of stock, 
an improved stationury breech-piece, and an improved sliding or movable 
ook block, with which latter there are i diately ted the 
following pieces of mechanism, namely, a self-acting cartridge extractor, 
a self-cocking locker with striker, a trigger, a trigger guard with guard 
handle, a block wedge fitting the movable breech block and corresponding 
chambers in the inner sides of the stationary breech, and, lastly, a lever 
handle for actuating the said block wedge. 








Class '7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, F anaae eo Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, dc. 

70, G. Smiru, Chiswick, Middlesex, ‘* Ventilating boots, shoes, goloshes, dc.” 

—Dated 7th January, 1873. 
This invention consists in an arrangement of tubes placed between the 
inner and outer soles, and o outwards at the heel and inwards to 
the interior of the bout, shoe, or foot covering. 


74. C. H. Apames, Birmingham, “ Manuf of tea kettles."—Dated 7th 
January, 1873 


This tevention consists in forming the body and bottom of kettles in 
one = by stamping and affixing top or neck in the usual way by 
brazing. 





san bi, 


tion also relates to machinery for pressing and the hat at one 
operation, and consists of a so constructed the necessary pres- 
sure is produced by the of the two'jaws of the press. 


79. W. R. Lake, London, “ Thread-spools for sewing, embroidering, and other 
cnshinen"— comuneatton Datel 8ih Jemuary, 1875 : 

with small auxiliary 

diameter than the 


bore of the spool, and the said discs are there! in position. When 
the spool thus modified is placed on its or the 
can never be unwound otherwise than in the of the rotation. 


96. P. a, London, “ Construction and formation of dishes and plates.” 
—Dated 9th January, 1873. 
the bottom rim or bezel of a 


than at another in order to tilt the top surface 
laced. The top surface may also be 
by the bottom being made thicker at one 

part than at another. 


101. M. A. Sout, London, “ Turning leaves of music books.”—A conmuni- 
cation.— Dated 10th January, 1873. 

The chief feature of novelty which constitutes this invention is the 
—— the leaves of music books by means of an arrangement of in- 
tervening and connecting mechanism, so that it will no longer be neces- 
sary to stop playing to turn the pages by the hand. 

103. A. SEIFERHELD, Middlesex, ‘‘ Blocking soles of boots."—A communi- 
cation.— Dated 10th January, 1873. 

This invention relates, , to an arran ent of mould and die, 
whereby at one stroke of a press the entire sole of a boot or shoe may be 
blocked to shape, a sharp ed; shank given to it, and any ornamentations 


aud perforations that may ly, to an arrang: of 
mould and die or mandril, whereby the heel of a boot or shoe may be 


oan at a single stroke of a and Le geo to a modification of the 

knife used for cutting the lifts of the heel, which modification consists 

in giving it an outside instead of an inside edge as hitherto. 

112. 8S. Uttmann, London, “‘ Trousers and their suspenders.”— Dated 11th 
January, 1873. 

The trousers are made with a waist band, at each side of which are 
attached two leather straps; to these the suspenders are united by 
buckles. The suspenders are made of cloth, elastic or other tissue, and 
adapt themselves to the shoulders, the ends crossing under the arms, or 
they may be separate, as desired. The upper part is in the form of a 
yoke. This system produces an equul balance throughout the ent, 
adding greatly to the appearance, and combining freedom to the chest 
and support to the should The cau worn Sin. longer in 
the leg, avoiding looseness in the seat and fork, and doing away with the 
extreme pressure felt by the old method when the were braced 
up high. No strain or tightness is felt at the fork whilst stooping or 
sitting ; or running up the leg; or —. at the knee ; in the present 
case, the suspenders being braced at side instead of them 
-— cord back and bringing them straight in front, these drawbacks are 
obv 5 
119. R. H. Greson, London, “ Desks and seats."—A communication.— 

Dated 11th January, 1873. 

Tron frames angpes a desk board, and to their front edges, which are 
suitably curved, is attached the back of a seat, consisting of a series of 
strips transverse dovetailed grooves, fitting upon correspondi: 
dovetailed ribs upon the frames. The desk board may be made an 
fitted in the same way. In front of the seat back hinges are formed upon 
the frames, which carry bars, upon the upper curved edges of 
which a seat is attached, formed of similar strips having transverse 
dovetailed grooves fitting upon dovetailed ribs u the bars. The bars 
and seat are supported w turned down by projections upon them and 
upon the frames, and the hinges contain projecti which Pp 
india-rubber blocks between them when the seat is down. Re- 
versible foot rails are attached to the frames by means of adjustable 
centres, and ink vessels are used held down upon the desk boards by 
hollow glands, and covered by plates turning horizontally. 

131. E. A. Cowver, London, “ Machinery for sewing a sole on to a boot or 
shoe.” —Dated 13th January, 1873, 

This invention relates to improvements in machinery for sewing the 
soles on to boots and shoes, and consists in the use of a looper which 
places the thread in the hook of a hooked needle, such looper bei 
arranged so as to —_ => thread in a circular or elliptical path roun: 
the needle, the looper being at the upper end of a lever, the lower end 
of which is actuated by cams or cranks so as to produce the requisite 
motion of the thread. 











Class 8.—_CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, ing 
Glass, Pottery, Cement, Paint, Manures, cc. 

80. W. R. Lake, London, ‘‘ Manufacturing illuminating gas.”—A com- 

munication.— Dated 8th January, 1873. 

The said improved apparatus has a cast iron turned cylinder, divided 
by a partition into two equal parts, the air _— and the carburetter. 
A hollow axle of wrought iron turns in a plummer block and stuffing 
boxes; upon this axle is fixed the screw-tumbler, and on its side is a 
chamber packed with horse-hair and wrapped in a linen or other porous 
stuff. On the axle is fixed a small Pulley, sneapenting with the pulley 
on the drum; an elbow pipe, provided with a light valve, establishes the 
communication of the pneumatic apparatus with the external air 
wheel regulates the motion; a regulator governs the pressure of the 
gas upon the burners; and by a threeway cock the apparatus is emptied 
of its contents. 

90. W. E. Newton, London, *‘ Puddling furnaces.”"—A communication.— 

Dated 8th January, 1873. 

This invention consists mainly in the use of a portable fire-box for 
supplying heated air to a revolving puddling furnace, which is rotated by 
means of a screw. 

98. L. W. Boynton, London, and J. E, Hotmes, Surrey, “ Centrifugal 

machines.” —Dated 9th January, 1873. 

This invention relates First to a centrifugal drying machine in which 
the peat or other substance to be treated is to be deprived of the 
liquid contained in it, or the greater portion of such liquid. The said 
invention rela’ idly, to kilns or ovens and apparatus connected 
therewith in which the peat or other substance after dried or par- 
tially dried in the said machine, and made up in blocks orenbes is charred 
or baked and thereby rendered suitable for fuel or for other desired 
purposes. 

109. A. L. Crarkr, London, “ Condensing liquifled matters in gases and 

vapours.” —A communication.— Dated 10th January, 1873 

The inventor effects the condensation of the matters by bringing them 

in intimate contact with each other or with solid surfaces in t 


>; & Vane 








tegrate and reduce chips or small 
jecting such chips or small 
é solutions to a strictly 
out this invention, wood or woody 
been pre’ cut or otherwise formed into chips or 
any process and saturated with alkaline solutions is 
re Bf ee the axis of which is horizontal. Whilst 
mall portions of wood or woody 

rtions of wood or 
heat in the form of free 
is sw to the 
revolving cylinder from a boiler or steam generator at one end at low 
pressure, whilst pan} od is allowed to escape freely at the —— end, 





According to arrangement the steam is supplied to the revolving 
ylinder at h is retained a Gage or shorter time 
within such cy! 


le as may be found necessary. The steam supplied to 
linder may be superheated when required. - 
2358. G. Hase.tine, London, “ ing hides and skins for tanning.”— 
A communication.— Dated 8th July, 1873. 
The nature of the said invention consists in pte hides and skins 
for tanning by immersing them in certain liquid compounds. 


Class 9,—ELECTRICITY. 
Electric, Magnetic, Electro-Magnetic Apparatus, 

ical Apparatus, and Galvanic Batteries, 

85. H. Hicuton, M.A., “ Putney, Surrey, ‘‘ Blectric telegraphs.”—Dated 8th 
January, 1873. 

This provisional specification describes the use of the gold leaf instru- 
ment with induced currents, the line current being the primary. Also 
the use of the gold leaf instrument with line currents giving different 
signals by difference of intensity. 

87. G. R. Cuistetrt, Plymouth, “‘ Employing electricity for curative and 
remedial purposes.”— Dated 8th January 1873. 

The electro- etic instrument is formed with a conical coil of insu- 
lated wire, s ly arranged and placed horizontally, and capable of 
allowing a central column or core, composed of soft iron, to be introduced 
within the same, and which core becomes an electro-magnet when the 
instrument is placed in connection with the battery or batteries. The 
core is capable of being inserted or withdrawn. The spiral conical coil is 
so wound that it forms a gradation or series of parts com mencing with a 
o—- diameter at the small end, and ually i ing in di it 

wards the larger end of the coil. By inserting or withdrawing the soft 
iron core the force of the electric current can be readily proportioned to the 
requirements of each particular case. T! —— to be used in con- 
nection with the apparatus consist of metallic plates so formed as to be 
capable of being ai to parts of the patient to which it is de- 
sired to apply the electric current, and for that purpose are placed, when 
used, in electric circuit with the apparatus. 

91. S. W. Konn, London, “ Producing heat by electricity.”—A communico- 
tion.— Dated 8th January, 1873. 

This refers to the employment of solid stems of carbon within hermeti- 
cally closed vessels containing azotic or other gas, by which the carbon 
stems are not decompesed as at present, where two carbon points are 
used for the purpose. 


Class 10.-_MISCELLANEOUS, 
Including all Patents not found under the preceding heads, 
61. C. Bremerkamp, London, “‘ Removing by steam the bark from osier, 
willow, &c.”—Dated 6th January, 1873. 
Placing the rods in a tank with perforated bottom, beneath or in con- 
nection with which is a boiler ; the steam from the same passes into the 
, the cover of latter being close fitting. The bark is loosened 
by the steam and ready for peeling in about fifteen to twenty minutes, 
the latter operation pe A performed by the “breaks” now in use, but 
lined with gutta percha in lieu of iron. 
iter hness and pliability is the result of the above operation, 
ther with the great rapidity with which it is performed. 
75, . Copp, London, “* Manufacture of glass bottles.” —Dated 7th January, 


3. 

This provisional ification describes forming the ring or head upon 
the top of the neck before removing the bottle from the mould in which 
it has blown. 

82. G. Rypitt, Dewsbury, Yorkshire, ‘‘ Machines for drying animal and 
le matters, dc.” — Dated 8th January, 1873. 

This invention relates to various arrangements of improvements in the 
construction of machinery and apparatus for applying steam or heated 
air for drying animal and vegetable substances, earths, and compositions, 
causing material which is placed on a feed-board at one end of the 

hi be deli over rollera or tubes at the other end of the 
machine ina dry state. Part of this invention of improvements is also 
applicable, and may be applied as furnace bars and for other purposes. 


83. pe Wiey, Birmingham, ‘Crating metals.”—Dated 8th January, 


Ineludi 








An improved colour as well as a 


4 





This invention consists in coating small metallic articles such as 
dress- with tin or alloys of , zinc, and the like, in the 
following manner :—In coating with tin, according to this inv.ntion oil 


or fat together with chloride of zinc are placed in a heating pot ha 
a rotary or oscillatory motion, and when the fat or oil is sufficiently 
heated the pins and metallic tin are thrown into the pot, which is turned 
or oscillated for a few seconds. The are thereby coa’ tin and 
are raked out of the pot into a vibrating riddle or sieve through which 
they fall into water. Or a tubular heating pot may be used, the pins 
being introduced at one end and removed at the other end, the pins being 


carried through the rota’ pot bya screw-like motion effected bya screw- 
like rib in the interior of the pot. 
88. G. Str » “ He for impressing or printing.”—A com- 





Se 

munication.—Dated 8th January, 1873. 
This invention relates to apparatus for marking timber and other sub- 
stances with successive num letters, or signs, and its essential fea- 
ture is the use of numbering or lettering wheels or rings in the form of a 
hammer. A first or unit wheel is operated by a lever parallel with the 
handle of the hammer, so as to revolve and present its numbers (or 
letters) successively at the striking face. A second wheel, or wheel of 
tens, is turued by hana to bring its numbers successively to the striking 

face, and there maybe a third wheel for hundreds, a fourth for thousand: 

and so on, all moved like the second wheel ; or in lieu of the third an 
ding wheels slides are used to receive a single type as may be re- 





vided with orifices or slits through which the gas or vapour is projected 
in the form of jets, which are made to impinge on a flat surface, whereby 
the condensationgis effected. 
115. 5. Hotman, London, “ Gas retort mouthpieces, lids, d&c.”"—Dated 11th 
January, 1873. 

This invention consists mainly in a novel method of securing lids 
(whether of —— or cast iron) to the mouthpieces of gas retorts, either 
with or without the aid of crossbars, in ving the bearing surfaces 
of either the mouthpiece or the lids, and ing the lids reversible (when 
round or oval in form), The lids are made reversible (when used with 
crossbars) by means of a movable centre piece which is so fitted as that 
it can readily be applied to either side of the lid, and Se any de- 
termined proportion of the disc of the lid; the lids are made with 
rims considerably wider the thickness of the disc, faced 
true on either side with one or more grooves, except when the 


mouthpiece is grooved, in which case faced of reversible 
lid may be faced les or catches are used in order to 
reduce the friction and power required to fasten the lid. These bh 


middle mn of the joint and a hole 

radius from its centre to receive an hinge pin, which also passes 

through the outer — of the joint. Suitable lugs are cast on the mouth- 
instead of fitting wrought iron lugs fitted in the ordinary way 

116. J. A. Kina, Glasgow, N.B., “‘ Manufacture of peat-fuel.”—Dated llth 


January, 1873. 
men a #0 as to disintegrate it thoroughly, after which 
it is on a inte solid blocks and dried for use. 


g 





76. W. Witsom, Newcastle-upon-Tyne, “ Hats.”—A Dated 
7th January, 1873. 

According to this provisional specification hat bodies saturated with 
slightly acidulated water are placed in the mill enlarged to its full ex- 
tent, sufficient to fill it loosely—the fall of the hammer is reduced to its 
minimum extent—as the felting takes plaice the fall of the hammer is 
increased, and the space fer the bodies diminished until the fe’ is 

pleted. The i tion also relates to a machine for pouncing 
bodies on the brim, or on the brim and crown, whilst the bodies are in 
the conical form. The invention also relates to a machine for 
bats when on the finishing block, which is so arranged that the under 
brim, the u brim, the side crown, square, and tip, may be ironed off 
at the same time, without any assistance from the operator. The inven- 


. 














uired. The invention also embraces a portable pad for inking or colouring 

e striking face of the hammer. This apparatus is so arranged that it may 

be strap round the waist of the hammerer and rest against his left 
thigh, and that the pad is self-inking, and always ready for use. 


7. R. Tuwarres and L. A. Brevens, London, ‘“ Corks."—Dated 9th 


January, 1873. 
The — consists in using conical-shaped corks weighted at the 
smaller end fitted to bottles ba’ the upper part of the neck tapered 
towards the mouth or aperture. corks are first forced into the 
bottles, the liquid is afterwards filled in ; the bottles being in the 
corks fall to their places in the necks, and are drawn tightly into the 
taper part by any suitable appliance. Great facility for opening is 
ed, and the use of corkscrews done away with, besides avoiding the 

of bottles breaking at the neck under the strain required to open 

them when corked in the ordinary manner. 

99. BE. Cowes, Middlesex, ‘‘ Candle moulds.”—Dated 10th January, 1878. 
This inventicn relates to a method of and apparatus for cooling candle 
moulds. The set of moulds mounted in a frame is enclosed in a coating, 

or frames already provided with water casings are _—. Throug’ 
Ree etal 5 en See air is forced by a fan or otherwise. 
For an t where there are many frames the air is cooled by 
ice or evapora’ or usenet bet water a eam Mem. ox by Suse or 
a jet of steam, led by a conduit to the several which 
ae ee ee regulate the air current through 


erpuTts, Surrey, “Raising sunken vessels."—Dated 10th 
January, 1878. 


This invention consists in em; air-tight casks, filled with water 
and chemical, and furnished with fniaraal atfactio mechani, Which 
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mS, & Grom, Senden, “ Water meter."—A 
‘anuary, 
meter is of a closed tank or reservoir having at its 
autenbeamns omnporecoaiashon of water, and at its lower part a 
for drawing it Within the upper part of 
ver, its bottom carried by a lever, the 
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102. J. Kowmontn, Kirkealdy, N.B., “ Heating bakers’ ovens.”—Dated 
10th January, 1873. 

The feature * novelty which constitutes this invention is the appli- 
cation of a blast of air forced by a fan into the fires of bakers’ ovens for 
intensifying or regulating the temperature. 

106. G. Prircnarp, Smethwick, Staffordshire, ‘‘ Straightening, smoothing, 
and finishing round metal tubes and bars,”—Dated 10th January, 1873. 
rding to this invention the tube or round solid bar is 





rollers, with its length in the 
with the axes of the rollers. Only one 

of rollers, or a series of two or more groups of rollers, may be em 

One or more of the rollers must be driven so as to revolve on its axis for 
the purpose of mak: the tube or bar revolve, or instead of the tube or 
bar revolving the whole group of rollers may be 
around the tube or bar. The machine is arr: 
the rollers can be moved nearer to or farther 
take different sized tubes or bars, and when in 
to press sufficiently upon the tube or bar to 
107. R. W. Pace, London, “ ing screws.” — Dated 10th January, 1873. 

A chuck with a thread on the outside is screwed on to the mandril of a 
lathe. Two pieces of metal are fastened to the bed-plate bending inwards 
sup a rod, to which is fixed a bar of metal at right angles, to one 
end of which a nut is fastened forming one-half of a female screw, 
this bar is placed a socket of metal, into which is fastened a bar bent at 
right angles—this bar and socket move | on the | 
mentioned and fixed at any part by a screw. To the table of the lathe or 
other convenient part a rod is fastened by one of its ends and moves 
radially between the bed of the lathe and the long rod, and has guides 
and stops, has also a cross piece at right angles. This rod is used as 
a lever, and placed so that the cross piece is under the rod with the half 
nut attached, and by moving this bar, the rod with the nut comes into 
contact with the male screw on the chuck or the reverse. To facilitate 
the action a weight is placed on the end of the half nut. 

108, R. F. DonistHorre and T. A. W, Ciarke, Leicester, “ Crimped hair.” — 
Dated 10th January, 1873. 

Hair is formed into a continuous roving or sliver, and is by automatic 
apparatus plaited or twisted around strings or wires; it is afterwards 
boiled and dried in the ordinary way. 

111. 8. Sreti, Keighley, Yorkshire, ‘‘ Prevention of dense smoke, &c.”— 
Dated 11th January, 1873. 

In order to prevent dense smoke being 
flues air is admitted to mix with the p y 
after feeding or stoking, the effect of which is to produce inflammable 
combustion of the gases extending into the flues, by which the tem 
ture of those flues becomes raised beyond what would be the case if the 
smoke and gases were allowed to away unconsumed ; but if the 
admission of air is continued after the combustion of such smoke, and 
when the fuel has become incandescent, a loss of heat takes place. The 
object of the invention is to obtain a self-acting regulation or stoppage of 
the supply of air to the products of combustion by the employment of 
metallic connection applied in the flues, so that as the com ion of the 
smoke and gases in those flues ceases, or the fuel becomes incandescent, 
such connection may act by its contraction on cooling to close the passages 
for air to act on the products of busti 
118. W. Jones, Manchester, ‘‘ Valves for regulating the flow of steam, &c."— 

Dated 11th January, 1873. 

This invention consists in an ment whereby the valve used for 
regulating the flow of fluids is p! in equilibrium or nearly so. 

123. J, L. Mrius, and T. 8. Monknouse, London, “ Printing.”—Dated 11th 
January, 1873. 

The novelties of this invention consist chiefly in the ting of two 
ne) te sheets, or of the surfaces of two separate rolls of paper, card, or 
other material at the same time, from the same forme or formes, and in the 
cutting up of such said paper, card, or other material into the required 


emitted from the chimneys of 











lengths and breadths in the same machine, and during the process of 
printing as aforesaid. 
127. W. R. Lax, London, “ Stove pipes.”—A icati Dated 11th 


perry 1873. 

The said invention has for its object the construction of joints in stove 

and other similar pipes and elbows. The said invention consists in 

making a flange around each piece of the pipe or elbow at the joint, the 

flange on one piece lapping over that on the other piece, so that by tu’ 

one piece of the pipe or elbow its moves in the lap of the other, an 

the said piece can be turned completely round or any desired angle 

upon the other piece. 

161. T. Futter, Longerofts, Sussex, “ Fitting tops to billiard cues.” —Dated 
15th January, 1873. 

This invention relates to apparatus for fitting tops to billiard cues, and 
consists in an application of mechanical pressure in a direct line with 
the axis of the cue while the glue or cement used for top on 
cue is soft, by which means a —— even joint between top and cue is 
ensured. The apparatus may be made for operating upon a single cue or 
upon several cues at once. 

208. V. ScnwaRzEeNnBAck, Berne, Switzerland, “ Process of gilding on glass.” 
—Dated 18th January, 1873. 

Take a solution of pure gold, that is to aS nay from all other me 
effected by the ordinary chemical m pure gold is employ: 
the work is simple, since it is merely necessary to melt it in aqua regi 
or nitro-muriatic acid, and to evaporate it in the bain maire till it crystal- 

lises ; in all other cases the ion is more com on account of 
the manipulations necessary for separating the 


pomeme uisite to ~ tate the once by oxalic or sul- 
phate Aen gry ed it to ® desred tate of uy ry 4 = 
tallised of rate of gold should be ht to boiling 


crys' mass 

point with the water destined for its solution, as it invariably contains a 

——- —_ << chloride of Lira —— in water, which slowly 
ecom a very gently, 

be pm —~ =r ~4 cfocted, by a - 

of go! ready for use, ephlegmation 

centimetres contain one = of metallic 

rendered alkaline by soda lye of mean 

a is added to it to turn red litmus paper blue; 

e soda should not cause precipitate, and should never trouble the 
auriferous liquor ; the quantity of soda must coor according 
to the dephlegmation of the solution. Before mixing the gold solution 
pee ed oy pag vy to the reduction of the metal, it is 
6 


indispensable surface of the glass to be gilt with the 
test care, em the same mani, and used for 
pho! ++ A the reactive reduction is then by 

satura 380 cent. of its of wine with a current or ture of 
marsh or olefiant gas ; ition com} the its of wine 
is with its volume of ied water. glass to be gilt is then 
disposed horizontally on another surface of glass, from it about 


the space of three millimetres, then 25 cubic centimetres of alcohol 
saturated with the gases is mixed with the auriferous solution, the liquid 
oe ee a ne ee One eines and then left to stand for two or 
three hours, at the expiration of which time the is 

The upper gilt plate is then removed carefully, ed, and varnished. 


597. J. SHaw, Neweastle-u; “ Me and shear- 
anne sth Pebreers lachinery for punching 
This invention consists in actua' Ge pene of > punting | 
or the cutting tool of a shearing by means of steam or 
[needing Nog age Fa ra C4 force 
mp or steam being admitted to a cylinder in w a piston ; 
He od of this join One aad, ‘of the toggie joint is connected to 
nks a le it is connected to 
a fixed centre, other end to the punching or instrument 
ae, s. = Youna, Perth, ‘‘ Ice boxes,"—A communication.—Dated 5th July, 


The improvement consists in using a box made of wood and divided 
into moulds by the use of hollow metal partitions and flat tubes. The 
blocks of ice are formed and frozen in these moulds. she seligunting 
ynixture is forced or circulated through the hollow partitions, water 





moulds is agitated during the of refrigeration by an 
tof metuaniom for permitting the sir to excape liberated 
during the process of freezing. 1s 
H. A. Bownsvitie, London, “ Fluid meters.”"—A communication.— 
wd | epizel blade mounted on 0 shett revolving 
fi connected zitable a “ 
ing apparatus wilh fnicates the sunt of gallons or cublc feet of fluid 
pass through the said supply pipe. 
U.8., “‘ Machinery for cutting diamonds.”—A com- 


os JT ot bed plate made adjust 
e . 
the stone to be cut 


2389. F. Curtis, Boston, 
i —Dated 





of the 
obtained ; in the peculiar construction of the tail 
$y CE SG SE 
cut of it or to gem or cutting 
tool'in order to obtain a universal variable motion of the gem or tool, 80 
that any face may be cut upon said gem. 
2393. X. Buquoy, Paris, ‘‘ Dredging machines or vessels.” —Dated 11th July, 
1873. 


sand, 








that in motion throughout the length of the sucker, 
and to prevent the latter being ded at ext a pick is 


wheel in the centre of the shaft, and 
allows the sucker to always rest 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On CHANGE IN BrrminGHaM : Results of altered prices in coal and 
itron—MorE FALLS DEMANDED—ORDERS FOR COAL AND IRON 
MUCH NEEDED—GOOD IRONSTONE SELLING WELL—PaRices OF 
BEST STAFFORDSHIRE IRON: Cases cited—THE FORMATION OF 
JOINT STOCK CONCERNS—UNSATISFACTORY RESULTS OF THE 
MIDSUMMER STOCK TAKINGS BY IRONMASTERS AND BY HARDWARE 
MERCHANTS—THE GENERAL INDUSTRIES : Jron brazing and gal- 
vanising : Iron tubes : Japan and tin-plate wares : Garden tools 
and cultivating machinery: Edge tools; Chains and cables: Nails: 
Hollow-wares : Locks. 


“Prices may as well be high as low,” was the remark of colliery 

roprietors and ironmasters on ‘Change in Birmingham this 
Thursday) afternoon. The latter have not secured many more 
orders since they reduced their quotations between £2 and £4 per 
ton; and those coalmasters who are selling now at 13s, 6d. fuel for 
which two and three months they demanded 17s., are obtaining 
hardly any more busi at the reduced than at the maximum 
figures. The truth appears to be that the drops which have been 
declared are insufficient to sa‘! the expectations of customers, 
who will not purchase freely until the market displays further ease. 

Orders for coal and finished iron were much sought after this 
afternoon. Pig iron is a comparative drug; quotations, however, 
are fairly maintained. bas Rey maintained upon the same prin- 
ciple as that which the finished iron makers ge in their obser- 
vations as to the inutility of the lower prices. 

Ironstone of a quality is also difficult to sell ; and where 
sales have lately made the deliveries are not sufficiently 
punctual to meet consumers’ necessities. Hence agents to-day 
made no secret that they are in receipt of complaints that the 
terms of contract are being broken. 

Finished iron of the best quality is quoted at £14 a ton for bars; 
£15 for singles; £16 to £18 for plates; and £13 10s. to £15 10s. 
for hoops. Hot blast all mine pigs are £7 to £7 5s.; and cold blast 


Mixed mineral and iron-making concerns in this district are 
being formed into joint stock companies ; and there is no difficulty 
in getting shares off when the promoters can show a reasonably 
cheering papas. Twelve acres of mining property on Cannock 
Chase, where the minerals have been a were snapped up 
with great = by only a small number of proprietors, one of 
whom subscribed upwards of £17,000. It is not, however, believed 
that the enormous prices of last winter will be again quoted, so 
considerable is the falling off in the demand for fuel for iron- 


making. 

The results of the recent stock-taking, as well at the finished 
iron as at the hardware manufacturers’ concerns, are being com- 
pared by those traders who are accumstomed to take stock at this 
period of the year, and the conclusions are unsatisfactory. The 
proprietors of mills and forges have no longer the advantage of 
running contracts entered into with the makers of pig iron at low 
figures ; and the hardware manufacturers are in a corresponding 
state in respect of their contracts with finished iron makers, whilst 
both are fettered by the high prices of fuel, of labour, and other 
items of expenditure. The instances in which the maximum 
quotations for finished iron of any kiod have been obtained are 
only few, and for in cant quantities ; ware makers, now, 
however, even when they buy on the best terms available at the 
present time, have to supply their wants on terms which are not 
com ted by the advances which they have lately declared in 
the Bnished product. Ironmasters and hardware manufacturers 
together are therefore complaining that they would rather that 
the low prices had prevailed than the business should have been 
what every one ows it has proved in respect both of 
quotations and also of the amount of work done. The 

i during the half-year are in the best cases what they 
have usually been, but the extent of business transacted has been 
much under the average. The expenses, however, upon the six 
months have left the traders in the position of being less able to 
meet the accounts due by the accounts received than has happened 
for a long time past. or is the difficulty to be met by further 
advances in the price of the finished product in either case. 
It is the prices that have recently prevailed which have 
brought about the difficulty, Every feature of the market points 
more than ever to business ha been led by the unrea- 
sonableness of the of first necessities in the manu- 
facture of this district. 

The reduction in sheet iron has neither improved the condition 
of the iron braziers nor has it caused the galvanisers to increase 
the extent to which they have lately been confining their opera- 
tions. Hence the producers keep up prices for galvanised 
sheets in particular, whether plain or Buckets an 
the more miscellaneous collection of gal ware are, how- 
ever, to be had upon terms less obstructive of business negotia- 
tion. hout all the departments of the galvanising indus 
amount of work now doing could be got throu, 
if the demand were sufficient to j the activity. 
ose tube makers ty fast - ag hn orders A 4 

we for a time kept them an most er 

te are mostly red! their output. 

and tin-plate 





month ago, Some firms are likewise busy upon vases, in which 





the sales are to an encouraging extent, in anticipation of autumn. 
In this branch of industry the current period is an improvement 


upon a twelvemonth ago. 

The discount on and shovels has) been increased 24 per 
cent,, and garden tools have been redu 15 per cent. upon the 
standard of the 1st of March. 

A fair season trade has by some makers been done in garden 
tools, as well as in most farming and gardening machinery. In 
truth, in farming machinery there has been an active business done 
through the merchants, and to most of the leading rural centres 
direct. Nor has the demand for contractors’ tools been insigni- 
ficant in relation to home requirements, but the foreign trade in 
edge-tools has been very quiet all the month in contractors’ and also 
in cultivators’ requirements. Much under the average amount of 
work is being done ; and the quarterly settlements have not im- 
proved the state of the order books of scarcely any firm. In most 
of these branches makers have sought to meet consumers’ views in 
respect of quotations. 

In chains and cables and small marine wares a few orders have 
come out for the lighter goods, required mostly by our foreign 
customers, These have been placed since quarter day, and they 
relate to quantities which must go out this season. In heavy 
marine ironwork there has been a drop of 10s. a ton; but the 
demand is under the average of recent years. This is mostly 
attributable to the dulness in the shipbuilding trade, and in 
actual shipping at most of our ports. 

Any change in nails which might have been expected to follow 
upon the drop in iron was discounted by the course adopted more 
than a month ago by the cut nail makers, and it must not be 
forgotten that the change in the price of iron related more to the 
excellent qualities than to those which usually feed the nail 
machines or the nail forges. 

For hollow wares and light foundry goods there is only a quiet 
demand, but there are firms by which a steady business is being 
done with one or two leading export markets, and instances are 
not wanting in which the season inquiry for the culinary articles 
mostly in demand at this time of the year for the home market is 
encouraging. 

The lock trade is just now being conducted by the majority of 
the makers who are not of the first-class in a manner that should 
bring orders ; but the expenses of manufacture are so heavy that 
in no department are these terms such as to stimulate purchasing 
to any mentionable extent. The stock lock makers are still very 
much hampered by the extremely high price of timber. The 
requirements of the cabinet and trunk lock makers are imparting 
— here and there to that branch of the brassfoundry 

ess, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue ScoTCH IRON TRADE: Suspension of business on account of 
the Glasgow Fair holidays: Warrants and makers’ iron unchanoed 
in value: The malleable trade—THE COAL TRADE: Orders plentiful 
and business active: The special rules dispute, ‘ 

In consequence of the Glasgow Fair annual holidays being held 

this week, all the markets and exchanges have been closed for 

several days, and every kind of trade is at a complete standstill. 

All the factories and public works are shut up and the operatives 

released from work to enjoy an eight or ten days’ holiday. In 

these circumstances there is nothing very special or new to report 
with regard to the great staple trades. The warrant market on 

Thursday opened with an appearance of flatness, but became 

rather firmer in the course of the day, and closed with buyers 

offering 108s. 6d. cash, Since then there has been no business, 
and it may be noted that before the holidays there was no appre- 
ciable alteration in the prices of the previous week. 

Although the trade has been quiet, makers’ prices have been fully 
maintained. The quotations are as follows :—Gartsherrie, No. 1, 
120s. ; No. 3, 114s.; Coltness, No. 1, 125s.; No. 3, 113s.; Summerlee, 
No. 1, 120s.; No. 3, 111s.; Carnbrae, No. 1.116s.; No. 3, 112s. 6d.; 
Monkland, No. 1, 113s. 6d.; No. 3, 111s.; Langloan, No. 1, 
122s. 6d.; No. 3, 113s.; Calder, No. 1, 122s. 6d.; No. 3, 112s. 6d.; 
Glengarnock, No. 1, 117s. 6d.; No. 3, 113s.; Eglinton, No. 1, 
114s.; No. 3, 112s.; Dalmellington, No. 1, ll4s.; No. 3, 1128; 
Carron, No. 1, 122s. 6d.; Shotts, No, 1, 120s.; No. 3, 112s.; 
Kinneil, No. 1, 117s. 6d.; No. 3, 110s. 

The shipments still show signs of decreasing in extent, and the 
malleable iron trade is not anything like so busy as could be 
desired, It is not probable that any great improvement will take 
place in this branch of the trade until the prices of both fuel and 
the raw material shall have been further reduced. 

The fine warm weather that now prevails does not appear to 
have in the smallest degree interfered with the activity of the coal 
trade. Orders are about as plentiful as ever, and the deliveries 
are everywhere extensive, In the eastern mining districts, where 
things are equally active, there are still great complaints of the 
railway companies not furnishing a sufficient number of wagons to 
take away the coals from the pits’ heads. a = deal of incon- 
venience is expected to result from this state of matters. 

The dispute between the miners and mineowners as to the 
special rules seems at length to be in a fair way of reaching an 
amicable settlement. In my last letter it was mentioned that the 
men had made a proposal to submit the whole question to arbitra- 
tion, promising to abide by the decision of the arbitrator whether 
it were favourable to them or otherwise. Since then the mine- 
owners have held a meeting to consider that proposal, and, before 
entertaining the question of arbitration at all, they appointed a 
small sub-committee of their number to confer with a similar 
committee of the miners’ delegates in the hope that the practical 
points at issue might be adjusted in this way without further 
trouble. The delegates are in favour of this course being adopted, 
and it will be well if the meeting should be able quietly to get 
over this difficulty, which has several times threatened to entall “a 
general strike. 





NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

WEAKER TONE IN THE IRON TRADE—Fall in the price of pig iron: 
General slackness in trade : Smelting furnaces being put down : 
UNALTERED POSITION OF THE COAL TRADE — Lancashire pit 
prices: The dispute in the Burnley district. 

Tue iron trade of this district has during the past week exhibited 

a very much weaker tone, and the uncertain feeling which pre- 

vails with to the turn business may take in the future is 

tending to cripple trade to a fearful extent. In pig iron, both for 

— 4 and foundry purposes, a considerable uction has been 

made, but as this has secured only a very small amount of new 

business a further decline is expected. No. 3 foundry pig iron 
delivered in this district is now quoted at about 110s. ton, and 
forge pig iron at about 103s, per ton. Manufactured iron remains 
about the same as last week, no reductions in prices having been 
made in comparison with the fall which has taken place in the 
value of the raw material. In fact, manufacturers had already 
gone below the level at which they could make at a profit. Bars are 
quoted at from £12 5s. to £12 10s. per ton, sheets at about £15 10s, 
and hoops at about £13 5s, per ton. ies 
There are complaints on all sides of the want of animation in 
trade. Ironfounders are beginning to find themselves short of 


orders, the forges ut Lancashire are getting slack, and in 
the Wigan district I hear that several —_—. furnaces are being 
put down in uence of the impossibility of their being 
worked at a The 


t the present state of the market. 
demand for ptions of railway material continues Food, 
and this appears to be the only branch of the iron trade which is 
epmacteriond by ny amount & ante ition. 
There is not much change to notice in the coal trade of this dis- 
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trict. Although the warm weather is er pce | , ganaally the 
demand for house coal, there is a continued brisk inquiry for all 
descriptions of steam fuel, and prices are steady throughout. 

In the Wigan district, orders for gas coal, which had been with- 
held in anticipation of a fall in prices, are now beginning to flow 
in. House coal is also a little brisker than of late, as London mer- 
chants are now beginning to lay in winter stocks, and there is a 
very fair export inquiry. The prices at the pit mouth range 
about as under :—House coal, 18s. to 19s, per ton; gas coal, 16s. 6d. 
to 18s, and 19s.; and steam coal, 16s. to 17s, 6d. per ton. Slack 
continues a drug upon the market, and although the nominal pit 
prices are 13s, per ton, colliery proprietors are willing to take one 
to two shillings less in order to effect sales, Coke is also not quite 
so firm, and prices, which a short time ago stood as high as 40s. 
per ton, now range at about 34s. 

In the Ashton and Oldham districts the coal-pit prices are 
exceptionally high, house coal is quoted at from 20s, to 22s. per 
ton, engine and furnace coal at from 15s, to 15s. 10d. to 17s. 6d., 
and slack at about 15s. per ton, but these rates are having an 
effect upon the demand and stocks are inoreasing. 

The dispute in the Burnley district continues, and there is no 
vrospect of an early settlement. Meetings of the men have been 
fold, at which it has been resolved to continue the struggle; and 
as they have the full support of the Amalgamated Association, it 
will no doubt be continued to the bitter end. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: Prices still declining—THE COAL 

AND COKE TRADES—THE CLEVELAND MINERS—PUDDLERS AT 

MIDDLESBROUGH DISSATISFIED, 

On Tuesday, at the weekly iron market at Middlesbrough, 
there was a very thin attendance, the intense heat having 
driven many people to the seaside. The amount of business 
transacted was scarcely worth mentioning. No. 3 Cleveland pig 
can now be bought for 95s, per ton, but even at this reduction the 
demand is not great, and a further decline in the quotations is 
anticipated. The other qualities are being sold at a proportionate 
reduction. I find very little really worth writing about at pre- 
sent, Generally speaking, people are apprehensive that the great 
tide of prosperity which the North of England has enjoyed so long 
has fairly begun to ebb. Certainly the make of iron is not so 
large as it was a few weeks ago, and the orders are not coming 
rapidly in, 

In the manufactured iron trade there is still very considerable 
depression, Prices are easier, but they have not reached the 
downward point which buyers expected, and there is not likely to 
be much work given out until they recede further. Considering 
the immense productive power of the district, there is little work 
on hand, The great heat during the past week has compelled 
many puddlers to discontinue their laborious occupation. 

As was expected the coal and coke trades are not so brisk. The 
large owners, however, continue to obtain good prices for coal and 
coke, although generally there is a decline in quotations. 

On Saturday the Cleveland ironstone miners held a de- 
monstration at Normanby, near Middlesbrough, and were presided 
over by Mr. Joseph Cowen, jun., of Newcastle-on-Tyne. That 
gentleman who exercises such a great influence over the 
working classes throughout the North of England, congratu- 
lated the miners upon the manner in which they had ted 





lower 5s. being negatived at a meeting last. week. Slack and con- 
verting coal are easier, in some instances # fairly good order com- 
manding a considerable reduction of price. Converting coal will 
probably come down before long. House coal is not appreciably 
cheaper as yet. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Dynamite : Ils rapid introduction amongst the coal and ironworks 
—THE WEIGHT QUESTION: Probable setilement—Lone ‘‘ Stem” 
OF COAL AT CARDIFF AND SWANSEA—THE PRICE OF COAL: 
Prospects of dear coal in winter: A disputed coal contract, in- 
teresting case to coalowners — ABERAMAN WoRKS — BRITISH 
IRON TRADE— DowLAIS WoRKS: Disastrous acctdent — Busi- 
NESS AT THE LEADING WORKS— LARGE IMPORTATION OF SPANISH 
ORE AT LANDORE—COLLISION ON THE GREAT WESTERN RalIL- 
WAY—MONSTER MEETING OF COLLIERS ANNOUNCED. 


I WITNESSED the action of dynamite in the blowing out of the 
bottoms of furnaces on Monday night, and certainly this article 
promises to be of great value, and to replace powder in many 
cases. As the force descends, or strikes out horizontally, instead 
of rising as in the case of gunpowder, it is of extreme value in pit 
sinking and breaking up furnace-bottoms. A milder kind for 
blasting in coal measures has been invented, I hear, and the sooner 
it is brought into the market the better. ‘ 

From one end of the iron and coal works to the other the lead- 
ing question is—How will the subject of weights be settled? A 
gentleman, well acquainted with the leading men of the Union, 
says that the policy of the Unionists is a shrewd one. Their aim 
will be to promote peace, but to introduce into the discussion an 
element which will tend to further the establishment of a court 
of arbitration. No strike on a large scale is likely, but it is pos- 
sible that one district may strike, and the question, if resisted by 
the masters, be fought out in detail. Delegates from the workmen 
waited on the masters at Dowlais, Cyfarthfa, and Plymouth this 
week, and the result will be communicated to the men this week. 
So far as I can understand the masters concede the weight, but 
they expect the men to make a concession too. I see that coal is 
quoted in English counties as falling in price. No such fact can 
be recorded as occurring here. The stem is long at Cardiff and 
Swansea. I hear of one of the large coalowners having about a 
mile of trucks waiting vessels at Cardiff. Still, though the de- 
mand is slack, no one hears of a lessened price. If this state of 
things can be continued over the next two months, coal will be 
still higher in price than it is now. House coal of average quality 
is £1 per ton at most pits. I have seen it in some places at 21s, 

Numerous cases of interest to colliery owners and ironmasters 
have been tried at the last sessions, but there was one in particular 
which excited great attention—Bankart v. Bevan. Bankart sued 
Bevan for breach of contract. Two orthree years ago Bevan con- 
tracted to supply so many thousand tons of small coal as it should 
be wanted, and for some time the supply was kept up ; but Bank- 
art gave up his works at Briton Ferry, and did not require coal. 
Bevan stated that the contract was verbally rescinded ; but this 
was denied, and in 1873 Bankart, wishing to dispose of the works, 
the coal contract being a valuable addendum from the great 
advance in price, put in his claim for supplies of coal at the old 
contract rate. This was refused, and hence the action, which was 
decided in favour of Bevan, 





the decision of Mr. Rupert Kettle, the arbitrator in the 
wages question. Although the miners failed to obtain an advance, 

they are attending to their work regularly, and the output of 

— is more than sufficient to meet the requirements of the 
istrict. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS ON THE STATE OF LOCAL TRADE: Wo improve- 
ment—THE GREAT HEAT AND THE ‘‘ HANDICAP” PEST—SHORT 
TIME AT THE STEEL, &C., WORKS—THE STEEL TRADE—Con- 
TRACTS SECURED BY SHEFFIELD FIRMS—EXAMPLE OF DULL 
STATE OF THE CUTLERY TRADES—THE ENGINEERS’ STRIKE: 
The federation of employers—DEATH OF Mr. Ropert JAcKSON— 
THE PRICE OF COAL AND COKE. 

I Am unable to report any change for the better in the general 

condition of the trade of this town and district. During the week 

there have been two causes of interruption to business—one the 

**handicap ” nuisance, which takes off men from their work two 

or three consecutive days and causes an intolerable amount of 

drunkenness, and the other the hot weather. On Monday, Tues- 
day, and Wednesday the heat was quite tropical, a thermometer 
exposed to the sun’s rays standing at 130 deg. on Tuesday at 
noon. As a matter of course, the men in the Bessemer 
= and forges, furnaces, &c., where the temperature would 

e fifteen degrees or so higher than the figures just given, 

were unable to go on, work being perforce suspended. 
The slackening of activity alluded to last week is, I regret to 
observe, spreading rather more rapidly than was at first appre- 
hended would be the case. There is yet, as a matter of fact, a 
good inquiry for certain kinds of railroad requisites, which keeps 
some of the departments going full time, and there is also a fair 
stroke doing at the establishments where boiler and armour plates 
are produced, but generally speaking order-books do not fill up in 
anything like the proportion necessary to support even the exist- 
ing running time. At some large works Saturday is now a dics 
non so far as work is concerned, and Monday is the “ Saint” day 
by compulsion in most establishments, 

The French, German, and American demand for steel is failing, 
although some houses continue to send off large lots, say thirty or 
forty tons, weekly to the last-named market. For axe steel, 
plough plates, steel wire, sheet, rod, and tool steel, some well- 
known firms continue to receive fairly good indents. 

I am glad to hear that a Sheffield steel firm has again succeeded 
in obtaining the contract for that material with one of the largest 
of our home railway companies, that another firm is doing an ex- 
tensive business with the principal East Indian line in tools, steel, 
files, &c, ; and that one or two good continental contracts for 
railway wheels, &c., have just been brought into the district. In 
some instances prices are being cut excessively fine, and small 
contracts are not worth fighting for. 

As an instance of the dull state of some branches of the cutlery 
trades, I may state that a quantity of blade steel suitable for a 
certain class of knife blades, which cost £26 per ton a short time 
ago, was this week sold by auction for less than half that price per 
ton. 

The engineers’ strike is not yet disposed of, although some altera- 
tion in the number of men out, necessarily takes place weekly. Mr. 
Thomas E, Vickers (Vickers, Son and Co., Limited, Sheffield) is 
the representative from this district on the Executive Council of 
the newly formed ‘Federation of Associated Employers of 
Labour,” which has Sir Benjamin Whitworth as its pra: ley I 
understand that a private meeting of the employers hereabouts 
has been held in the Cutlers’ Hall for the of framing the 
rules for the local branch of the Federation. It is only by means 
of this or similar associations that capital can sussguth y check 
the outs power and successive demands of the trades unions, 
which threaten to undermine our manufacturing eer Mr, 
Robert Jackson, senior —— in the widely-known firm of Spear 
and Jackson, Sheffield, died on Monday. The deceased was a gentle- 
man of great business uirements, had been mayor, master 
cutler, &c,, and was a justice of the peace, 

There is not even yet, with hot weather, partial short time at 
the iron and steel works, and failing trade, any general fall in the 


price of fuel. One or two local makers quote for coke, but 
the association declines to draw the line below 40s., a proposal to 





Busi is again being resumed at Aberaman Works. It is un- 
derstood that Mr. Elliot of the Powell Duff Company is the 
roprietor. There is still a large amount of trade done at the 
eading ironworks, though it is admitted that the high prices tend 
very much to curtail business. Ironmasters cannot afford 
at the present rate of labour to lower their prices, and 
as long as coal continues high there is no prospect of a 
reduction in rails, Rails continue the speciality of the 
district. Dowlais has been largely employed of late on rails 
for Russia, America, Stockholm, Bilboa, and Dedadgh, I have 
often looked with interest at the fine display at these works where 
the Bessemer steel is being manufactured, but little thought of 
the peril to the bystanders when so doing. Last week a con- 
verter slipped, scattering the molten steel in all directions, and 
seriously injuring sixteen men. The ingots in the yard of 
Dowlais Works are in abundant supply, so the make will not flag 
if orders pour in, 

The Dowlais new mill and furnaces are now almost complete, 
and fitted up with many novel appliances. 

A graceful winding up of old strike records took place at Mr. 
Brogden’s, of the Ogmore Works, on Saturday, when a handsome 
epergne was presented to him by his workmen, in commemoration 
of the part taken by him in the late strike. 

The Rhymney Works, Aberdare, Ebbw Vale, Blaenavon, and 
Blaina and Nantyglo are pretty well occupied. The Landore 
Works are importing large quantities of Spanish ore. 

A collision occurred on the Great Western Railway, near 
Llanelly, on Monday, between a goods and a passenger train. 

A monster meeting between the colliers is announced to be held 
on the Mountains, near Merthyr, on the 2nd of August; Messrs, 
Halliday, Picard, and others are to be present, 





Tux Society oF ENGINEERS.—Arrangements have been made 
by permission of Mr. J. Hawkshaw, C.E., for a visit of the 
bers and iates this day (Friday) to the works of 
the East London Railway, now in course of construction between 
the Tunnel at Wapping and the Blackwall Railway. The line will 
pass under the London Docks by a tunnel which is now in process 
of formation by cofferdam and open cutting. The members and 
associates will meet at the Wapping station ef the East London 
Railway, which is near the Tower, at one o’cl 


BaRFORD’s STEAM PLovGHING TACKLE AT HULL.—Our special 
correspondent stated in his report of the Royal icultural 
Society’s meeting at Hull, that Mr. Barford’s engine failed to keep 
steam because it was leaking at the tubes. Mr. Barford has re- 
quested us to explain that this leaking was not due to over pres- 
sure, and we willingly do so ; 601b. of steam being _ able to 
work the tackle. It was actually working with 40lb. when our 
correspondent saw it. The tubes were caulked the next day, and 
the engine and tackle then worked satisfactorily for seven days, 
In all the tackle was at work for nine days on very heavy land, 
and absolutely nothing was broken, even to the value of a penny ; 
a fact which bears favourable testimony to the good qualities of 
Mr. Barford’s tackle. 


IntsH Mryerat Resources.—An Irish correspondent, writing 
on this subject, and referring to the North of Ireland, states that at 
Carrlough immense quantities of ironore and limestone are ma ln 
The former, which is not of the best quality, is carried to am, 
there to meet the coal from the mines on Lord Londonderry’s es- 
tate. A railway is being constructed from Red Bog to the top 
of Glenariff. This undertaking, which will cost £50,000 to 
£60,000, is Ne saeay | in the hands of an English company, and will 
be used only for the transit of iron ore. Close to Bog is a 
wire tramway, the property of the Antrim Iron Ore Company. 
It has four stationary engines along its route to work it, and ex- 
tends a distance of six miles, At Red three distinct com- 
panies are employed iron ore, which is of a very superior 
quality, and contains over 50 per cent, of pureiron, The bleak 
moorland at Glenravel is now varied by the numerous mouths of 
tunnels driven into which yw if they were composed 
of iron ore in inexhaustible abundance. A great part of the iron 
mountains wg > by Lord Antrim. The pay large sums 
annually for their leases, besides royalties of sixpence a ton on all 
ore shipped. The miners’ are by no means high. At Red 
Bog the English — js 14s., and the An’ Iron Ore 
Company 15s, per wee! 








PRICES CURRENT OF METALS AND OILS. 
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R. R. KELLY AND CO.’S CHEMICAL, MINERAL, 
AND METAL REPORT. 
Kondon, J aly 23rd, 1873. 


Tue metal trades have been in some res} more active. The unex- 
pected ease in the money market ha: aid The gold question is now 
of interest. In twenty-one years England has received 150 millions 
sterling from Victoria, and that colony now yields monthly half a million. 
London has now become the only reservoir of gold ; fluctuations, there- 
fore, area The gold coined at the Mint in the 
last: eighteen months has been enormous. This year, imports of gold 
have been £8,815,581 ; exports, £11,249,222. Of gold and silver, imports, 
#£15,385,538; exports, 16,196,222. Imports of gold have only becn 
£708,333 more than last year; yet exports to Germany, in the period, 
have been £5,258,584, or about 3} millions more than last year. Egypt 

0} 
id 





has had 2} millions less silver. Germany wants, at present, no go 

London. The to be gold payment of the Alabama penalty is being 
otherwise. Gold is coming from America to London, instead of the 
reverse, These facts are instructive. The position of iron is rather more 
encouraging. The iron manufacture, last year, probably attained its 
maximum amount. Its fature may witness oscillations without material 
advancement ; yet great must be the trade. The iron centres, as a rule, 
are busy. Cleveland, in June, made 5594 tons more of pigs than in May. 
It is impossible to quote prices of metals with accuracy, when sales made 
on ’Change after " hours, when necessity often overrides inclina- 
tion. Glasgow store of i iron, 47,000 tons, and Cleveland 900 tons. An 
improved tone awe in the finished iron trade. Sales of copper 
moderate. Tin quict, sales pressed. Tin-plates, fair business ; makers 
full and stiff in price. improved. Spelter and antimony lower. 
Quicksilver dearer. Imports, the half-year. Tin, quantity less; value 
greater. Spelter, quantity same; value greater. Lead, quantity and 
value less. Copper, 6960 tons ; value, £598,710 less. Exports of copper, 
quantity and value about 36 percent. less. Iron, quantity 21°4 less ; value 
40°0 less ; value 280 less. Tin, 18°0 quantity, and 5°3 
of metals, £21,705,450, against £18,705,459 
that the —e of chemicals, 
the half-year a) es six millions sterling 
more than last year. It is still more ry to note the gross value 
of both imports and exports in excess of last year; imports by £7,907,6v3, 
exports by £7,628,337. Non- ity writers would do well to reflect 

upon the fact of our importations amounting to £1,086,686 per diem ! 
Minerals.—China clay, 40s. to 45s.; phosphates of lime, ordinary, 
60 per cent., 1s.; 90 per cent., 1s. 4d. to 1s. 5d. per unit ; Bolivian, £6 15s. ; 
80 per cent., 1s. 4d. per unit ; Estramadura, 1s. 3d. to 1s. 6d.; 
‘uracoa guano, £6 2s. 6d. U.K., and £6 5s. to £7 Continent, 70 per cent ; 
aoe One, Se “ae ores, 15s, to 15s. 6d. the unit ; iron ores, red 
hematites, British, 25s. 803.; Spanish, 22s. to 23s.; ironstone, 
; burnt ores, 60 per cent., 5d. the 
cent., 140s. to 145s.; pyrites, cupreous, 


value greater. T exports 


unit ; manganese 70 
Sd; nom-cnprecus, 102. the unit. 

Metals.—Antimony, £59 to £60; copper, £87 to £89; best 
sclosted ingot, £80 %0 £91; Chill tar cash, 00: regulus, 15s. to 
15s. 6d. the unit; Wallaroo, H iron, @ 


£89 warrants, 108s, 9d. ; 
N Pig 114s, coleman, No. 125s. ; 
No. 3, 107s. to 110s.; lead, soft pig, 


No. 1, 122s., and No. 
brough, 


No.,3, 115s. ; 

£23 to £23 15s.; refined, red lead, £25 to £27; quicksilver, £15 ; . 
English, best, £26 to £27 ; , special, £26 10s. to £27. 

blocks and 130s. to 131s.; refined, 130s. to 140s.; 3 
Banca, 13¢s.; ites, best charcoal, 1.C., 40s.; zinc, sheets, £33 to £35, 
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LITERATURE. 


Sanitary Engineering : a Guide to the Construction of Works of 
Sewerage and House Drainage ; with Tables for Facilitating the 
Calculations of the Engineer. By Batpwix Latuam, C.E., 
M. Inst. C.E. Spon, London. 18738. 

Mr. Laruam is so well known as an authority on every 

engineering question connected with the disposal of that 

heterogeneous compound known as town sewage, that this 
work is certain to be examined with attention by those 
interested in the sanitary condition of cities or districts. 

The examination of a book is one thing, however, and its 

careful perusal another. There are books, and not bad 

books either, which are not worth reading, as all the 
information they contain will be found in the engravings 
with which they are illustrated, and an engineer turning 
over the leaves of such a work will quickly deter- 
mine whether it deserves a place in his library or not. 

There are also books which must be perused before it 

is possible to say whether they are worth purchasing. 

It is one of the duties of the reviewer to settle this point 

for the public, and so to save those who will accept his 

verdict from spending their money uselessly. Mr. Latham’s 
book addresses itself to the professional world in two 
aspects. In the first place, it is so fully illustrated that if 
the letter-press which it contains were worthless the book 
* would still be a valuable addition to any civil engineer’s 

library simply because of the drawings, and it is only 
necessary to examine the volume to settle this point. 
Those who will take the trouble to go a step further and 
read it, will find that it contains a very considerable 
amount of valuable matter totally apart from the drawings 
with which it is illustrated. We need scarcely add that 
the letter-press and the engravings taken together render 
the book one of the most useful and most interesting to the 
engineer that has recently been published. 

The author informs us that this volume is but “ an instal- 
ment, to be followed by other volumes, so as to complete 
the whole range of the works in which the sanitary engineer 
is engaged.” Nothing will be found in it about sewage 
farms, or the disposal of town sewage, or water supply. “Tt 
deals simply with the best means of getting sewage out of 
our houses and out of our towns. It begins, so to speak, at 
the sink and the water-closet, and terminates at the outfall 
of the main sewer. The subject is not elegant, nor is it one 
easy to handle with a strict regard to delicacy; and we 
think it does Mr. Latham no small credit to find that he 
discusses even the most unsavoury subjects connected with 
the cleansing of our houses and cities in a way beyond 
reproach. At the same time he leaves nothing unsaid that 
ought to besaid,and the work should be inthe hands of every 
one, engineer or not, who proposes to himself that the sani- 
tary arrangements of his house shal] be thoroughly efficient. 
Let us take, for example, the chapter on water-closets. 
When properly constructed these are indispensable to the 
comfort of everyone who lives in a town, and they are, under 
all circumstances, desirable appendages to a dwelling-house; 
but which of us has been so fortunate as to have escaped 
all inconvenience, annoyance, and, we may add, positive 
danger from the closet ordinarily fitted by the Victorian 
builder. An imperfect water-closet nearly cost England 
the life of the heir to the Crown. Many a family has to 
mourn the loss of a dear one poisoned by sewer gas entering 
the house from the closet. Our author sketches briefly the 
whole history of the censtruction of water-closets, and 
supplies us with over twenty well-executed engravings, 
showing clearly the peculiarities of construction of nearly 
every system of closet used in the present day. We are 
not aware of the existence of a single work in the English 
language which supplies one tithe of the information on 
this subject conveyed by Mr. Latham. Every detail of 
house drain, trap, gully, and sink has been equally well 
dealt with; and no one who has this volume beside him 
can be at a loss as to the best way to construct a closet so 
that it shall be healthy and free from risk of contamination 
by sewer gas. 

We have dwelt on this portion of the work because it is, 
after all, that which is most directly interesting to every 
one. The most splendid system of street sewerage, the most 
costly works for water supply, are rendered utterly without 
avail as aids to the well-being and health of the population 
of a town if the houses are improperly fitted. Our author 
has handled the entire subject of sewer construction in 
very brief but intelligible language. It is quite certain 
that many engineers will differ from him on certain points; 
but this fact little detracts from the value of the 
volume before us. Opinions may vary as to what is pre- 
cisely the best form of a sewer ; what is the best mode of 
construction to adopt in different kinds of ground, &c.; 
but no one will dispute the fact that Mr. ieilies tells his 
readers how a very good and efficient system of sewerage 
can be carried out, and he is the firstauthor who haseverdone 
this thoroughly, although hundreds of works have been pub- 
lished on the disposal of town sewage. Our author begins, 
as we have said, at the beginning, and goes into every 
necessary detail of construction, from the little capi- 
laries of a great system of drainage to the huge culverts, in 
which the multiplied contributions of house after house 
and street after street are borne in a flood to the outfall. 
Probably every , or tolerably good, system of construct- 
ing sewers and drains is dnonalied and illustrated by Mr. 
Latham, and examples are given, selected from his own 
practice and that of other engineers. Because of its excel- 
lence in constructive detail this book is likely to be as 
useful to the contractor as it will be to the engineer. 

Mr. Latham throws himself heart and soul into the 
work of advocating the proper ventilation of sewers. It 
was at one time sup that if we got rid of the solids 
and fluids the gases might be left to take care of them- 
selves. Fortunately this theory has long since been aban- 
doned by most competent engineers ; but the question of 

ventilation—in other words of the disposal of the gas 
which is generated in the sewers—remains as a topic for 
their discussion. After all, the disposal of the solid and 
fluid portions of the sewage of a town is but a second 

consideration as regards health. No one, wittingly or un- 
wittingly, takes the solid or fluid constituents of sewage 








into his system, and while they remain outside they are 
powerless to do harm. Regarded from a sanitary point of 
view the solid and fluid constituents are simply agents for 
the production of deadly poisons, and these poisons always 
assume a gaseous form, and are taken into the system by 
absorption through the tissue of the lungs. So long as we 
leave sewer gas to float about our streets and to penetrate 
our houses, we have simply, however ay admi- 
rable the system of sewerage may be, made clean the outside 
of the cup and of the platter. We have disposed, indeed, 
of the filth which offends our sense of sight, but we have 
left the poisons behind. Mr. Latham, fully impressed with 
this fact, goes at considerable len. 
sewer ventilation, and the chapter is one of the most useful 
in the book. But throughout the entire work we are con- 
tinually warned and cautioned, and put upon our guard, 
against the insidious entrance of sewer gas into our dwell- 
ing houses. We are convinced that Mr. Latham has said 
not a word too much on this subject. How good a thing 
it would be if every builder would but take his lessons to 
heart. 

We have not attempted to consider the contents of the 
book in their regular order, but to indicate very 
briefly what the volume contains. Its dimensions 
are so moderate that every one interested in the 
subject will find the work perfectly accessible and man- 
ageable. We have said enough, we think, to satisfy 
such of our readers as care about sewerage works that the 
book ought to be in their hands, It is profusely illustrated 
with engravings, which, although for the most part small, 
are as a rule exceedingly clear and intelligible. We regret 
that we cannot speak in praise of the style in which the 
letter-press has been turned out by the publishers. There 
are, comparatively speaking, a multitude of misprints, for 
the most part trifling, but none the less irritating. Such, 
for example, as “ illiminate ” for “ eliminate,” “ gaskin ” for 
“ gasket,” “volocity” for “velocity,” &c—quite a table of 
errata has been inserted since the work was bound. In 
the second edition a thorough revisal will in this respect 
be necessary. There is a very large number of tables, the 
whole value of which depends on their accuracy. We always 
doubt tables, however, when we find them accompanied by 
text which contains misprints. In the style of binding, 
quality of the paper, &c., Messrs. Spon have left nothing to 
be desired, and the author has introduced a copious series 
of marginal headings, which, taken with an excellent index, 
render the book most convenient for reference. 





The Strains upon Bridge Girders and Roof Trusses. By Tuomas 
Carcitt, B.A., C.E. Spon, London. 1873. 

Tuis volume is a reprint of a series of articles on the 
construction of girders, roofs, and bridges, which appeared 
under the title “ Practical Papers on Construction ” in this 
journal, slightly modified and enlarged. Under these 
circumstances it will suffice to call the attention of our 
readers to the fact that these articles, long since out of 
print, havenow been published with ourconsent bythe author 
in a compact form. Messrs. Spon have done full justice to 
the subject in the paper and type they have adopted. 





NEW NAVAL ORDNANCE, 

On July 24th Mr. Goschen informed the House, in answer to 
a question by Lord H. Lennox, that the newly-designed ironclad 
turret ship, the Inflexible, would carry ordnance of much greater 
power than the 35-ton gun with which the Devastation is now 
armed. We are, indeed, led from other sources to expect that 
great things are contemplated by the gun factories, but for the 
development of their designs we must have a little patience. 
In the meantime we are in a position to inform our readers 
of the steps that are being taken to establish the soundness of 
any estimates that form the basis of future designs. 

Length is the restriction that most completely cripples the 
powers of the 35-ton gun. At present for sea service this is 
unavoidable, the size of the turret being an insurmountable 
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being used. Consequently, it follows that a good deal of muzzle 
preponderance is caused by the additional 3ft. of bore, and that 
special lashings will have to be employed to keep the gun in 
position in firing. 

It would be premature to say the exact charge which is likely 
to be burnt; probably the 1101b. now employed may be in- 
creased to 120 1b. pebble powder. An increasing spiral of 1 in 35 

| calibres is to be given to the grooves, this being the same as has 
been adopted in the most recent constructions, viz., the 35-ton 
gun and the llin. of 25 tons. The weight of the projectile is 
not yet determined. Supposing it to be of the same proportions 
as that for the 10in. Woolwich gun, which is, on the whole, our 
| most symmetrical apd best one, we may give it as 780 Ib. for 
12in. calibre of bore. After firing what may be deemed a suffi- 
cient number of rounds fromthe gun as thus constructed, it is 
proposed to bore it out to 12‘5in. and institute a fresh series of 
| experiments as to the burning of powder and initial velocity; per- 
haps a larger size of pebble may be employed as the charge in- 
creases ; but beyond this there is little laid down. Some weeks 
must elapse before this gun is fired, although it is now well 
forward in its stages of manufacture, the steel ingot for the 
A tube having long since arrived from Messrs. Firth, and some 
of the rough turning having been performed on it. 

As we have said, this must not be looked upon in any way as 
an actual design for a new gun, but rather as an experimental 
piece of sufficient size to pilot the way for the large designs 
under consideration. 





THE SEWERS OF PARIS. 

Saovutp London or Paris ever become fields for the labours 
of future archwologists and excavators, the sewers of these cities 
will then certainly take high rank amongst the monuments of 
antiquity, and future inquirers will marvel at the Cyclopian 
works of the present day as we do at the grand conduits of the 
Romans. 

At the moment when another great branch of the London 
system of s2wage is about to be executed, it will be interesting 
to give a sketch of the work of the same kind done, and to be 
done, in Paris. The total length of the system of sewers 
undertaken and still carried on under the direction of M. Bel- 
graud, was 1,026,500 metres, of which 535,691 metres were con- 
structed by the Ist of January, 1871. The remainder was 
afterwards divided into two categories: 28,841 metres, which 
were not considered urgent, and 441,965 metres which it was 
decided should be carried into effect with the shortest possible 
delay. In the course of the year 1871 only 2002 metres were 
constructed, and in 1872 3643 metres. 

The sewers which present the greatest amount of urgency are 
those which are to cure the insalubrity of the quarter of the 
Epinettes, Clignancourt, aud Menilmontant, and those of the 
streets subject to inundation, such as the Rues Corvisart, Cronte- 
barbe, Cinq-Diamants, Fonarre, Saint-André, des Arts, Git-le- 
Cour, Jacob, des Canettes, de Ecole des Médecine, Daroc, du 
Bac, and others on the left bank of the Seine. 

There are still four main drains, or collecteurs, to construct; 
and it is admitted that these should be executed as soon as 
| possible. First, one to replace the old sewer at the Rue and 
| Boulevart de la Chapelle, and the second to do away with the 

dirty little stream called the Bidvre, between the fortifications 

and the Rue Geoffroy Saint-Hillaire in the Jardin des Plantes 

quarter, and which empties its black waters into the Seine just 

as our Fleet ditch did near Blackfriars Bridge; but to effect the 

latter operation a larger number of tanneries and leather- 

| dressing establishments have to be evicted from the banks of the 
little river. 

The construction of the last-named collecting sewer will, it is 
estimated, cost £120,000; and the three others about the same 
sum. Finally, the completion of the whole system of ordinary 
sewers is estimated to cost £1,320,000 more, making a total of 
more than a million and a-half sterling to be sunk beneath the 
soil—a large investment without much to show for it, but 
certainly one which will yield a grand dividend in the shape of 
comfort, increased health of the population, and longevity. 

When the engineers have completed the two systems of 
drainage, and the agricultural chemists shall have succeeded in 
utilising the myriads of tons of native guanv which now contami- 
nate the rivers, Paris and London may be proud of their sanitary 
victories. 
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obstacle to any increase beyond the 16ft. Sin. now allowed for 
the total length of the Woolwich Infant, the actual length of the 
bore being 13ft. 64in. This, with a diameter of 12in., does not 
admit of the complete burning 1101b. of pebble powder. The 
scoring of the deck by unburnt pebbles in the Devastation trial 
is only what must be expected when the guns are discharged 
nearly fore and aft. Similar results are commonly obtained at 
the proof butts at Woolwich, so that it can hardly be questioned 
that the first necessity to obtain in a piece of ordnance with 
greater power than the present 35-ton gun (the so-called Wool- 
wich Infant) is a bore of increased dimensions. A land service 
gun not being restricted in length in the manner above de- 
scribed, it is proposed—taking the 35-ton gun as a starting point 
—to add about 3ft. to its present Jength. For experimental pur- 
poses, a 35-ton gun, breech-block, coils, and trunnions are to 
receive a steel A tube and B tube of an increased length to the 


for turret service being shown in thick lines and the pro 


addition in dotted lines). The gun is to be drilled through | house, ancho 


to receive pressure gauges at various parts of the bore; in 
fact it is to be treated in a similar way to the piece employed 
by the committee three since to test the action of powder 
in the bore of a gun. e trunnions are in the position shown 





MEXICAN RatLways.—-A contract has been signed between the 
Government of Mexico and Mr. Edward Lee Plumb, as representa- 


| tive of the International Railroad Company of Texas, for the con- 


struction of a network of railways and telegraphs in that Republic. 
The proposed line will run from the city of Mexico to the port of 
San Blas on the Pacific coast, or to a point between the ports of 
Manzanillo and Minatitlan, and to the Rio Bravo del Norte, where 
the new system will be connected with the railways of the United 
States by a junction with the International Railroad of Texas. 
The track is to be 1°45 metre (or 4ft. 8\in. English) wide, of solid 
and perfect construction, and in every respect equal to the best 
railroads, The ground required for the lines, &c., which is public 
property, is to be given to the company free of all charges ; and 
all mines of metal, coal, salt, marble, or other workable materials, 
which may be met with in the course of the construction of the 
works are also given to the company. materials necessary for 
the construction of the lines, as well as rolling stock, animals, 


: , | &c,, for working the same, telegraph wire and apparatus, &c., will 
extent of 3ft. (vide figure, the lines of the present pattern | be free of all import or other duties, and vessels bri ri 
| articles from abroad will be free from tonnage dues, and light- 


these 


, and other port charges. The whole of the works 
are to be completed in ten years, a premium of 100,000 dols. being 
paid the company if it is finished in one less ; 400,000 dols. 

finished in eight years; 900,000 dols. if in seven years ; 
1,600,000 dols. if in six years. The work of construction is to be 
commenced within nine months, and within fifteen months from 


in the figure; an actual 35-ton gun which requires relining, | the commencement at least sixty miles are to be com 
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THE construction of railways in Hindostan has, even when 
executed by the most experienced and ablest of our engineers, 
ever been attended at times with more or less adverse and occa- 
sionally disastrous circumstances, as the difficulties engineers 
have to contend with arise generally more from sudden and un- 
foreseen causes of which they had not been able to form any pre- 
vious idea, or to find any authentic record or obtain any reliable 
information as having happened before in previous times, than 
from their not possessing a sufficient or accurate knowledge of the 
best means of contending with any formidable difficulties in their 
profession when encountered. 

Even when any local data or knowledge of the country has, after 
great trouble, been obtained from that profoundly wise individual, 
the oldest inhabitant, it is generally so much mixed up with vague 
ideas and absurd traditions that little or no reliance can be placed 
upon it, and the engineer has more often to depend upon the idea 
that the general form and aspect of the country conveys to his 


| across it by a transverse hollow sleeper. The principal objects to 
| be kept in view for any permanent way, intended more especially 
| for use in distant countries, undoubtedly are to have a minimum 
| of weight, so far as adequate strength will allow, on account of 
the expense of freight and difficulty of handling by the natives 
generally; and also simplicity of arrangement with security of 
fastenings for rapid fixing together, without being liable to soon 
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professional eye than upon any native reports he may receive. 

To his cost, however, he often discovers that very much in the 
strange land he has arrived in, is contrary altogether to his profes- 
sional knowledge acquired at home, and previous notions; and that | 
his o old English practice and experience will not always be of 
such service to him as it had been until then. Water, which, 
in his own country he has found to be tame, tractable, and 
easily guided, in a tropical climate especially, he finds to be a 

ing and irresistible power, endowed as it were with a kind of | 
mischievous vitality very annoying to witness, so that if it is not 
allowed to pursue its ordinary course it will inevitably soon 
destroy all before it, and therefore he will find that, generally | 
—- it is better and safer to get rid of it as soon as possible 
than to attempt to coerce or ous it. The reason of this, no 
doubt, is that where in our own land rain, though falling often, 
usually does so in such gentle though frequent showers that it is 
at once absorbed by the moist ground, or is carried off easily by | 
the streams and rivers in the torrid and thirsty east; on the con- 
trary, the land has by a long continuance of intense heat become so | 
parched and baked on the surface that it cannot quickly and 
readily absorb the torrents which are poured upon it in a con- | 


tinuous deluge, and therefore they sweep over it in their rapid 

course to the great rivers or wide ocean, accumulating in amount | 
and velocity until they acquire irresistible force, and when meeting 

in their impetuous career over the wide plains of India with an 

obstruction like a railway embankment, the engineer often finds to 

his great surprise and sorrow, that instead of taking kindly to 

the bridges which he has provided for them at intervals along the | 
line, and which doubtless would prove amply sufficient for more | 
tranquil and quiet waters, they will often rise in height to the | 
level of the railway, sweep over, and gradually wash it away. To 
obviate this in as great a measure as possible is the object of this 
patent, the author of which, Mr. Hardy Wells, has had a long ex- 
perience in observing Indian floods, and he proposes, instead of 
passing the flood waters through numerous and expensive oe 
at different places on the railway, to carry them through the per- 
manent way itself, when they have risen to that level, and so that 
high and costly embankments to raise the railway above flood 
level will not be required. He does this by =o or wrought 
iron pipes for sleepers, and these are to have mouthpieces, as shown 
on the figures, and which may be continuous or not according to 
circumstances, and to be used on either both sides of the line or 
on that side only where the floods usually comefrom., The accom- 
panying figures show two sections of sleeper proposed for this 
system of permanent way. The circular section, Figs. 1 and 2, to 
Le of iron, and the other section, Figs. 5 and 6, to be of 
wrought iron. He proposes to use his specially designed shoe- 
fastenings to hold the rails in ition, when flat-footed rails are 
adopted, as in the case of the Beate railways in India, and which 
are shown in Fig. 5; he also oposes to use these shoe-fastenings 
on wooden as well as on iron rs, or in conjunction with wood | 
and iron combined, as illustra‘ his wings. He also pro- 
poses to use these shoe-fastenings as a fish-plate, using a tongue- 
piece passing Soot the rail, in conjunction with the 
shoe-fastenings near the rail ends, The advantage to be gained by 
using these s .0e-fastenings is in economy ; the tongue-pieces pre- 
venting the slipping of the rail longitudinally, the shoe-fastenings 
may also be widened, so as to give an efficient fish to the rail 
joints. Fig. 5 shows the same kind of bollow sleeper used longi- 
tudinally, which he proposes for general use, the transverse 
sleepers before mentioned to be used only in flooded countries, or 
for irrigation purposes. With these longitudinal sleepers the water 
an be passed along the line for any required distance, and then 
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or easily get out of order. This latter is a great desideratum when 
a railway with wrought iron permanent way passes through the 
jungles of India and wild countries generally, where there is often 
a scarcity of iron for general use, or else the engineer may discover, 
to his great disgust, that his permanent way may form a source of 
permanent supply of odd pieces of iron at times for the wants of 
the very unscrupulous villagers. 
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THESE pumps are so well known, and their merits have been so 
frequently brought before the public in these columns, that it is 


aay to make only a very brief notice of several shown at 
Vienna by Messrs. Hayward, ‘Tyrer, and Co. 


The largest pump has a 12in. steam cylinder and a 12in. 
pump lined with gun metal, and is capable of raising forty 
thousand gallons of water per hour to a vertical heieht of 50ft. 
with steam of 40 lb, pressure ‘asf square inch. The outside 
dimensions are 7ft. Gin. length, by 3ft. Gin. breadth, and 6ft. 
from the foundation to the top of the air vessel. The diameter 
of suction pipes 9in., that of the delivery being 9in. For con- 


| venience in this case the air vessel is made of copper, below which 
ep 


ump valves, 


is a cast-iron plate 3ft. by 3ft., under which are f 
very, 


forty-eight in number, twelve being suction and twelve 


at each end. By substituting a large number of small valves for 
one large one excellent results are obtained. . 

The other pumps exhibited are a 9%in, steam cylinder and 
| a Sin. pump for fire engine purposes, and a smaller size having 
| @ Sin, steam cylinder and 3in, pump intended for feeding steam 
boilers. ; : ‘ 

The 9in. one is exhibited in conjunction with a stand pipe and 
| connections for fire hose. The smaller pump shown in our wood. 
| cut partly in section has a Sin. steam cylinder and 3in, pump ; 

it is one lent to the Commissioners of the English Department 
| for the supply of their steam boilers ; the steam engine part is the 
same as those described, but the Py age a novelty worthy 
of remark. The pump, instead of being the ordinary double 
| acting piston pocbed with rings or otherwise, is an elongated 
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plunger passing through a packing gland in the pump, the over- , 


hanging bonnet forming one end of the pump. 


Thus it is a! 


double acting plunger pump, and can be at any time packed by | 


simply removing the bonnet. 

has been employed by Messrs. Haywood, Tyler, and Co., for some 
time with great success, especially in coal mines, where the water 
is generally gritty. 

The great success of these pumps is, we believe, not only due to 
the extraordinary simplicity of the engine, but from the fact that 
Messrs. Haywood, Tyler, and Co., have spared no expense in 
adapting the pumps to the especial work to be done. Thus for 
a great quantity. to a moderate lift they use the class of pumps 
shown in our woodcut. For smaller quantities raised a great 
height, say 600ft. or 700ft., a double-acting plunger pump is 
employed. Again, for brewers’ purposes another class is brought 
to bear against the difficulties of pumping fluids at a nearly boiling 
temperature. At some future time we hope to give sections of 
this type of pump. It is a fact that — there are a great 
variety of direct-acting steam pumps exhibited none that we 
have noticed works so quietly as those of Messrs. Haywood, Tyler, 
and Co, 





ELECTRIC GAS LIGHTER. 

WE are indebted to the Belgian Bulletin de Musée for 
the accompanying illustration and description of an ingenious 
gas-lighting apparatus, the invention of Dr. Klinkerfues. The 

4 principle of the device is the heating 
of a coil of fine platinum wire by a 
weak current of electricity to a 
suflicient temperature to ignite the 
gas. The invention is composed of 
a glass vase jof suitable shape, closed 
by a cover screwed on, and packed 
so as to exclude the air by a rubber 
plate A. The two elements, B and 
C, are zine and graphite ; the former 
is in the shape of a tube, is pierced 
with several holes, and is attached 
to the cover. The graphite is in the 
form of a cylinder, and is secured as 
described further on. Upon the cover 
are the two electrodes, D and E, 
consisting of rods of brass, at the 
upper extremities of which are 
spring clamps which hold the spiral 
of platinum wire. One electrode, D, 
is attached directly to the- cover; 
the other, E, carries the graphite 
cylinder, and is isolated at its point 
of contact with the cover by a rubber 
envelope. The liquid contained in 
the vase is composed of three parts 
chromate of potash, four of sulphuric 
acid, and eighteen of distilled water. 
J2To use the apparatus it is only neces- 
sary to slightly incline the vase so 
that the liquid is brought in contact 
with the elements. A current is established which heats the 
platinum by which the gas is lit. On returning the device to its 
vertical position the fluid rests at the bottom and the current 
is interrupted. The apparatus is as handy as a box of matches, 
and obviously much safer, cleaner, and more elegant. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





WORKING HEAVY GRADIENTS, 

Srr,--For the information of “‘ Gradient,” I beg to inform you 
that from Accrington to Baxenden (on the East Lancashire section 
of the}Lancashire and Yorkshire Railway) a distance of one mile 
fifty-six chains, the gradient is 1 in 40. Passenger trains are 
usually worked up this gradient in nine minutes with the ordinary 
two wheeled coupled engine in front, and an assistant three 
wheeled coupled engine behind; and down in five minutes, GUARD. 

Manchester, July 26th, 1875. 





TANGENT GALVANOMETERS, 


Srr,—In most of the text books of electricity a very small space 
is allotted to an explanation of the sine and tangent galvano- 
meters. Ittherefore occurred to me from some remarks of Mr. 
D. G, Fitzgerald, in a lecture delivered some time since, that a 
more detailed account of the rationale of these galvanometers 
might prove as useful to other students in simplifying the matter 
as it has been to myself.% In the as paper I have endea- 
voured to prove every step clearly, and to take nothing for 
granted : 

Let M M’ be the magnetic meridian, and NS§, or N’S’, the 
needle detlected by the current, then N T, 8S’ T’, which we will 
call T and T’, is the total horizontal intensity of the earth’s 
magnetism acting on NS, N’S’. Resolve these into the forces 
N E, ND, and S’ E,, 8’ D’, of which N D and 8S’ D’ are ineffective, 
being neutralised by similar forces at S and N’, and N E and §’F’ 
alone are effective, and need consideration. When the needle is 
at rest the effective component of the forces exerted upon it by 
the current must necessarily be exactly equal to that of the forces 
of the earth’s magnetism tending to bring the needle back to the 
position M M’; these forces are N E, 8’ E.. 

By Euclid I., 29, the angle b = the angle a, and the angle 
b! = the angle a’; a and a’, are the angles of deflection. In the 
trigonometrical ratios, if the denominator of the fraction be taken 
equal to unity, ic, equal to radius, this denominator may be 
cancelled, and the numerator, or the line represented by the 
numerator, becomes arithmetically and graphically the fraction 


expressed by the ratio. Thus y Tx NT=D T, or sine x radius 


4 
«= DT. 

The sine multiplied by the radius will give the actual value of 
NE, 8’ E,, in the magnetic units employed. Therefore, T or T’ 
being the radius, 

T sna = DT=N E, 

T sin. =~ DT=8'F, 
N E or S’© being the efficient component of the earth’s magnetism 
acting at right angles to N S, or N’ 8’. 

We may neglect T and T’ as constant at the same point on the 

earth’s surface, then we have 

Sina = NE 

Sin. a’ = S'E; 
that is, the strength of the current passing in the coils varies as 
the sine of the angle of deflection when the deflecting force of the 
current acts at right angles to the needle. 

In the sine galvanometer the coils are moved round with the 
needle, and therefore the current always acts on it in the same 
direction, viz., at right angles; but in the tangent galvanometer 
the ring is fixed, and therefore the greater the deflection of the 
needle the more obliquely does the current act on it. When 
the needle is in the magnetic meridian the current acts on 
it at right angles, but when the needle is deflected, say to the 
position N 8, or N’ 8’, it acts on it obliquely in the direction N C 
or §'C’, which we will call C and C’. Resolve these forces into 
me pee NG, ay aa 8’ GC. wel 

and S’ A’ ma: neglected, being neutralised as before, 
and NG, 8’ GF ene the elidiens coms ents. Now the angle a= 
the anglee, For NP K being a right angle the angles a and c= 


We understand this class of pump | 





a right angle (Euclid I. 32). ANG being a right angle, the angles 
dande =a right angle. Therefore the angles a and ¢ = the 
angles d@ and e¢, and the angle d = the angle c, for they are vertical 
opposite angles (Euclid L., 15). Therefore the remaining angle a 
= the remaining angle ce. Similarly, the angle a’ = the angle c’. 
Then cos, a = cos.e = NG, 
cos, a’ = cos, ¢ = 8'G’, 


N G or 8’ G’ is the efficient component of the deflecting force of 























the current, acting on N S or N’ S’ at right angles. Cor C’ the 
total strength of current is here the radius, 
Then Cco.a=NG=NE, 
C’ cos, a’ = §'G’= S’E’. 
We have proved that 
Tsinoa=>NE. 
T’sin. a’ = SE’. 
Therefore :—- ; 
C bos, a = Tysin. a: C = TS? = T tan, a. 
cos, @ 


C’ cos, a’ = T’ sin. a’ : C’= T’ an. @ = T’ tan. «’, 
cos, a 

T or T’ may be neglected as before, then C = tan. a C’ = tan. a’, 
that is the force of the current passing in the ring varies as the 
tangent of the angle of deflection. 

3y actual measurement we shall find that if T or T’, say is equal 
to radius, N E will be equal to sin, «@, that is PN, and 8’ E’ will 
be equal to P’ 8’, which issin. a’. Also that N C, S8’C’ will equal 
respectively M F and M’F, which are the tangents of a and a’, 

F. HUNLOKE CARPENTER. 





RIVETING, 

Sm,—I am much obliged by “‘ J. M’C’s.” letter in your issue of 
July 25th, and especially for his information as to the practicability 
of making steam-tight joints with a wide pitch; but I must be 
allowed to defend myself against the charge of inaccuracy which 
he brings against me. As to the first question, the strength of 
double rivetted joints, I am quite willing to allow that the per- 
centage of plate left after double riveting may be 75 per cent., 
but not that the proportionate strength of the joint is therefore 
75 per cent. “J, M’C.” has fallen into the common error of 
supposing that the net area of plate left along a line of rivets may 
be taken to have the original strength of the solid plate. Now, all 
experiment shows that this is not so. In my paper on the subject in 
“Transactions Inst. of Mechanical Engineers,” I have gone into 
the question and have assumed, as best agreeing with experiment, 
that the strength per square inch is diminished from 22 tons to 
18 tons. It was formerly supposed that this loss of strength was 
due to the injury done by punching, but the recent American 
experiments have shown that it exists with drilled plates also. 
A theoretical reason for it is given ina paper called “ Drilling v. 
Punching” published in THE ENGINEER of Nov. 29, 1872, to 
which I beg to refer. It was on this basis that the highest 
possible percentage of strength in double riveted lap joints is 
shown in the paper referred to to be 69, and that the percentage 
for triple riveting was calculated at 80. 

With respect to the triple riveted joints actually experimented 
on, I see that from the wording of my paper it might naturally 
be thought that the strength of the solid plates was calculated on 
the assumption that the plates were exactly 15in. by jin., the 
dimensions to which they were ordered. This is not the case, the 
dimensions taken were, as they'should be, the dimensions given by 
Mr. Kirkaldy, and these were in the first case 18°08 by 36, and 
in the second case, 15°00 by "385, It is not worth while to give the 
figures, but if ‘J. M’C.” will take the trouble to go through 
them again on this basis I believe he will find that I am correct. 
The same course was followed in calculating the strength of the 
strips, and the difference of strength found to exist between the 
two plates is not greater than is perpetually met with in experi- 
ments on plate iron. 

The nature of “J. M’C’s.” works is far in advance of that 
generally met with, and if his customers do not object to the extra 
price, he will no doubt make an excellent joint with double 
riveted double butt straps. I shall be surprised, however, if on 
—— breaking one of these joints he obtains a proportion of 
strength higher than about 72 per cent. Should he be inclined to 
put this to the test I trust he will kindly communicate the result 
to your paper, Watrer R. Browne. 





ROOF CONSTRUCTION AND ITS ORNAMENTATION, 


S1r,—TIf the successive styles of architecture in successive periods 
of the world’s history which have risen up one after another, be 
curious subjects of investigation, and not a little instructive, and 
sometimes practically useful—then is it quite certain that the rise 
in these modern times of the profession and art of civil engineer- 
ing has been equally so? To confine ourselves for the present to 
our own country: What can be more singular than the rise out of 
the rude Romanesque of the Gothic art of the tenth, fourteenth, 
and fifteenth centuries, each phase of the style as it went on 
growing out of that which ager asf preceded it. And if the 
growth of the style and the nationa! a of the country be a 
subject of curiosity, then is the death or close of it equally if not 
more so? And we may well ask with something like fear, what 
would have been the state of things architect y and construc- 


tionally, had not the Renaissance, as it is colleetively called, come 
in to replace the style of architecture and art that had disap- 
peared. It would be vain indeed to speculate, but there is cer- 
tainly one accident, shall I call it, in the history of the con- 
structive and puilding arts which may help us 


form some 





slight idea as to what would have come to pass had things, con- 
structive and artistic, so turned out as we have supposed. I 
allude to the rise, as a distinct idea, of civil engineering, and the 
penn tong practice of constructive art, irrespective of a corre- 
sponding grewth along with it of a distinct and well-defined 
artistic element. A very wide field of view, as is obvious, and of 
poo, opens out here, for may we not ask ourselves what 
that style of fine art would or could be which should rise directly, 
and without any external help, out of pure and simple building 
and engineering construction? It would perhaps be vain to 

te on it, though the subject be a tempting one. But this 
difficulty need not deter us from trying to do something which 
shall help in a measure to solve the practical difficulty of combin- 
ing or uniting engineering with architectural and artistic forms 
and details, 

For this purpose it is that I have spent some little time among 
the wooden roofs of Suffolk in the hope of being able to elicit 
from them some general idea or principle of their constructive art. 
I think I have, to a certain extent at least, succeeded, and 
propose to place before your readers some results of my labours. 
It may be useful to the students of engineering, and may lead to 
better things in the future than the ordinary wire roofing, as seen 
in the majority of our railway stations—for why should not rail- 
way stations be made, as far as may be, artistically, as well as 
constructionally, interesting? What they are now every one 
knows but too well to need any sort of description necessary, but 
it may be just stated that a flat curve of corrugated iron forms 
the roof, with tie-rods of, to all appearance, thin iron wire to hold 


| it together and to keep it in its place. No “‘ artistic” form is 





ever attempted in this 
hardly seem to admit of it. 


The principle of roof construction combined with artistic form, 





form of roofing. It would, indeed, 


| which I now illustrate, is that which is commonly termed the 


hammer-beam roof. It is a common form of Gothic roofing, and 
admits of an almost infinite variety of modifications and variations 
in its arrangement and details. I have purposely omitted 
details, first for the purpose of more clearly showing the simple 
principle on which these roofs are constructed, and next for the 
purpose of affording to the student opportunity for the filling up 
with ornamental details in his own way those parts of this roof 
truss which artistically admit of appropriate ornament. It will be 
observed that the sketch is intended to show the idea merely of 
the roof, and that the lines of the principal rafters make an angle 
of 45 deg., but that in practice this angle may of course be in- 
finitely varied according to circumstances and requirements. The 
length of the hammer-beam or the amount of its projection into 
the building from the wall line, may, as is obvious, be not a little 
varied, and so alter the expression of the roof. I might thus go 
on and indicate to the student much more, but it will perhaps be 
more instructive to let him find out for himself where it can best 
and yee effectively be raised according to circumstances and his 
own taste. 


It is a curious circum- 
stance, and well worth B 
noting, that roofs of this 
kind need no tie-beam or rod 
constructively, i.¢e., the ham- 
mer-beams need not be tied 
up together. Each side of 
the roof is a trussed girder, 
so to speak, in itself, and in 
the old roofs of this kind, as 
they yet remain, no tie-rod 
is seen, but when this kind 
of roof was revived some 
= of a century back, 

is roof, when it spanned a 
new building, invariably had 
a tie, or iron rod or wire 
















stretching from hammer-beam 
to hammer-beam, and thus so 
far destroying the idea of the 
roof as a complete and artistic 
work, The magnificent timber 
roof over Westminster Hall is 
a roof constructed on this 
principle, but it has, as may 
be seen, no tie between the 
hammer-beams. This is in- 
structive to note, as it shows 
how much attention strictly is 
necessary when an old form or 
arrangement is revived. What- 
ever;indeed, may betherelative 
merits of the system of modern 
constructional art, and the con- 
structional art of the past of 
whatever date, one thing is 
sure, that the older construc- 
tion was the result of many 
trials and a long experience, and that however puzzling some of 
it may be to us at first sight, the deeper study of it will almost 
always show how much thought and practical experience was 
brought to bear upon it before it was finally —* 

It must be observed that a diagram of the kind here shown, and 
which merely illustrates the principles on which the roof is con- 
structed, does not give any idea of the effect of it when seen in 
ng 08 It must also be recollected that the drawing shows but 
one half of the roof truss, and then only one single truss, while in 
the work as executed the beauty of the whole length of roof is 
produced by the succession of trusses, sometimes a dozen of them 
from end to end of the building. The effect of them down the 
length of a building is extremely picturesque. 

It may be useful to remark, and may help to clearness of com- 
prehension, that in the fully working out of this roof—or, indeed, 
of any other that claims to be artistic and architectural, as well as 
constructive—it is necessary to bear in mind that it divides itself 
into three distinct operations: First, The general design of the 
roof as 2 constructive und artistic arrangement of general forms, 
as made up of principals, rafters, hammer-beams, and so on; 
Second the mouldings, whatever they may be, worked out of the 
plainly cut timbers, if the roof be of timber, and if of iron mould- 
ings specially suited to that metal ; and Third, the ‘‘ ornamenta- 
tion,” so called, to fill up or decorate those parts of it which pro- 
perly admit of such ornamentation : as foliage —either naturally 
rendered or conventional, according also to the material—and 
animal or human forms, and what may be termed, conveniently, 
invented or artificial ornament, such as, interlacin: J argo the 
zigzag ornament, and so on ; Lastly, for this should not be for- 
gotten, that amount of ornamentation which is to be got from the 
use, as decoration, of the essential construction or fixing together 
of the several parts of a timber or metal construction, as bolts, 
rivets, screws, and such like, where they in part show themselves, 
All of these or either of them may be brought into service and 
made to do duty, so that there is ample scope for the inventive 
power of the constructor, and afterwards of the skill of the 
executive workman. So there is for the student plenty of matter 
for thought and “ designing ” powers. 

This hammer-beam roof, showing the mode of construction and 
disposal of timbers, is taken from a number of such roofs, and is 
the mean expression of them. : 

I donot give any dimensions, as the timber scantlings will of 


course with the span of the roof. A Ais the hammer-beam 

from which the roof derives ‘its distinctive name ; A B principal ; 

OC the 0} in which any ornamental detail wo 
most effective. C, B.A, 








Aug. 1, 1873. 
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RAILWAY MATTERS, 


ANOTHER luggage robbery at Turin is complained of in the 
Times of Wednesday, and the conduct of the officials in the matter 
is sharply reprehended. Turin station is rapidly acquiring an 
unenviable notoriety. 

THE proposed tunnel under the Humber, from Hessle to Barton, 
will be 2840 yards long, excavated by the pneumatic process 
through sand, and ten feet under the bed of the river. 


THE report of the directors of the Great Northern and Western 
of Ireland ( Company states that the Ballina Extension was opened 
on the 19tk of May last, since which the Midland Great Western 
Railway of Ireland Company has paid the rent due according to the 
Acts. The Western Extension line is all but completed and ready 
for inspection by the Board of Trade. 

From the Erie district itis reported that surveys are to be made 
for a new line for the western end of the Delaware division. The 
line is to run from Hancock, twenty-nine miles east of Susquehanna, 
northward to Hale’s Eddy, and thence west to Susquehanna, crossing 
the Jefferson branch at Starucca. It is said that a line can be ob- 
tained which will avoid the heavy grades between Deposit and 
Susquehanna, 


Mr. G. A. H. Hour, who has for many years been deputy-chair- 
man of the Buenos Ayres Great Southern Railway, has been 
elected chairman of the board, in the room of the late Lord Majori- 
banks. Mr. F. Parish, late her Britannic Majesty’s Consul at 

Suenos Ayres, and chairman of the local committee of the com- 
pany from its formation, has been elected to fill the vacancy on 
the London Board. 

ON the Somerset and Dorset Company's Bath extension line, 
now in course of construction, the works are in an advanced state 
of progress, about three-fourths of the works being completed. 
The chairman, Mr. Waring, went, in company with some of his 
colleagues, over the new line a few days ago, and found the works 
everywhere well and substantially constructed. When the ex- 
tension line is pleted and opened for traffic he believes the 
future of the railway will be extremely favourable to the whole of 
the undertaking. 

On Saturday Dr. Hardwicke held an inquest on the body of Mr. 
Charles Jerrold, aged thirty-four, who on the previous Monday, 
while crossing the tramway in the Brecknock-road, was thrown 
from his conveyance through his horse getting the heel of his shoe 
jammed betwixt the grooves of the rails and pitching forward, 
thus throwing the deceased into the road, wanthe fell with great 
force on the back of his head. He was taken to his residence, 
where he ultimately expired from compression of the brain, arising 
from shock and effusion of blood and serum under the surface, 
the result of the injuries received by the fall. The jury returned 
a verdict of ‘‘ Death from accidental causes,” 

COLONEL YOLLAND reports that the collision at Cannon-street 
Station on the 24th ult. was occasioned by the mistake of the 
assistant signalman in turning off the disc-signal No. 6 for the 
light engine to leave the station when the signals were off for an 
up passenger train to enter the station bya line which crosses the 
line on which the light engine was to travel on the level. This 
could not have occurred if the light engine had been signalled out 
by the ordinary signals past the signal-box, or if the levers for 
actuating the disc-signals were properly interlocked with the ordi- 
nary levers working the points and signals ; and there is the greater 
necessity for this being done from the fact that two men are en- 
gaged in this box in shifting and moving the levers independently 
of each other, He has no doubt the interlocking can still be 
accomplished in the present signal-box, and he trusts the directors 
of the company will give instructions that this shall be done. 

A SHARP controversy is going on over the ground intervening 
between the end of the Union Railroad tunnel and the Baltimore 
and Potomac tunnel. The land belongs to the Northern Central 
Company, but the Union Railroad Company claims the right of 
way over this half mile of ground in order to connect its with 
the Baltimore and Potomac Railroad, thus giving an outlet to tide 
water at Canton. The Northern Central road resists this attempt 
to use its ground, because it requires all the land it holds for the 
purpose of storing cars and engines and to build a grand union 
depot. The case was referred to a jury, which condemned about 
one acre of the Northern Central land, running between North- 
street and Charles-street, assessing the property at 35,000 dollars. 
Another jury has been summoned to determine whether the 
remainder of the ground in controversy shall be condemned. It is 
understood that the Northern Central Company intends to appeal 
to a court of law from the decision of the jury of inquisition. 

THE House of Lords’ Committee on the Metropolitan Tramways 
Provisional Orders Bill, report that no single line of tramway shall 
be permitted in any thoroughfare of the metropolis of less width 
than 24ft., or double line in streets of less than 45ft., unless under 
very exceptional circumstances, those being the least widths which 
will allow carriers’ vans and similar vehicles to deliver their loads 
safely and without interruption on either side of the ordinary 
tramway carriages. That the use of tramways within the streets 
of the metropolis be strictly limited to the conveyance of passengers 
and their limited allowance of personal luggage. That future 
tramways having their termini within the streets of the metropolis 
should be required to provide proper places at the side of and ad- 
jacent to the main thoroughfare, into which the car may be 
driven for the purpose of reversing the horses. That it is of great 
importance to the due consideration of any schemes proposed for 
the metropolis that all bills in the same session affecting tramways 
in the metropolis should be referred to the same committee. 

THE report of the directors of the East London Company states 
that satisfactory progress had been made with the works during 
the half-year. The Docks Company continue to afford the con- 
tractors the promised facilities for the execution of their work. 
The directors have purchased all the property required to White- 
chapel-road, and, in fact, the purchase of the entire property to 
the junction with the Great Eastern Railway at Bethnal-green has 
been nearly completed. The junctions with the main lines of the 
Brighton and South-Eastern Railways were being pushed forward 
with the view to complete the entire southern system, as well as 
the sections to Bethnal-green by the time the works in the docks 
were finished. The progress of the traffic has not been quite so 
satisfactory as in the preceding half-year, owing to the Brighton 
Company having taken off a number of trains during the winter, 
which immediately 1 d the receipts, and although the trains 
were replaced in May, the rate of increase before the reduction had 
not yet been regained. The number of passergers carried in the 
half-year had been 602,224, and the receipts had been £3576. 

THE annual general meeting of the Central Argentine Company 
(Limited) was held on Friday, at the offices, Palmerston-buildings ; 
Mr. J. Hegan, in the chair, Mr. G. Woolcott, the secretary, read 
the report, which stated that the contractors having delivered up 
the railway works in May, 1872, the board had appointed Mr. H. 
Fisher as general manager. They had also entered into an agree- 
ment with the Rio Cuarto Railway Company for effecting a junc- 
tion with the Central Argentine Railway at Villa Maria, and for 
the interchange of traffic. The original estimate of the pro- 
bable cost of stations, station works, and fittings had proved quite 

juate for the requirements of the line and the conveyance 

of the traffic, It appeared that the total sum required for this 
urpose, fishing rails, additional rolling stock, the purchase of the 
lectric Telegraph and Yucat branch line, would be £200,000 in 
excess of the — estimate provided by the contract, after 
payment of the £100,000 already raised under the special resolu- 
tion of March, 1871. A ion has recently been granted by 
the Government for a railway from Buenos Ayres to Rosario, 188 
miles in length, where it is proposed to form a junction with the 
Central Argentine Railway, on the narrow gauge of 39}in. The 
m. Cor- 

, on the 394in, e; the 
ey eae sate gauge ; gauge 











Tucuman Railway, now being constru 
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NOTES AND MEMORANDA, 


By allowing a few drops of chloride of sulphur to act upon 
thirty grammes of aniline, the mixture a continually stirred, 
Hamel has produced a new red dyestuff, which, in ten minutes, 
became solid. This body dissolved in acetic acid with a red colour, 
and on evaporating this solution to dryness, a black, glistening 


mass is obtained. Like most aniline dyes, it dissolves in alcohol, | 


ether, and acetic acid. 

New quarries of li phic stone have quite recently been 
found in Italy near the French frontier, and on the coast of the 
Gulf of Genoa ; from these it is stated that an excellent quality of 
lithographic stone has been obtained. This discovery is of great 
importance, as of late years the supply of this stone, which has 
been almost exclusively for European use, obtained from Germany, 
has been gradually diminishing, in proportion as the beds in that 
country were depleted. 

Tue lubricating values of different materials, determined by 
Napoli’s machine, have been given as follows :— 


Work 


Increased 





| Time 

hours. «absorbed. temp. 
Animal oil > se 45 60 40 90 2 5200 kilos. 10° 
Duron oil .. ee ce oe oe te os 2 2700 7 
English of] .. «+e oe oo se ee 2 2132 13° 
Whale oil...  «- se ee. ee “on Hf) 7000 10° 
Impure cobra .. oo ee cs co oo | 2 1000 oe 


The “‘ English oil ” was composed of 22 per cent. of mineral oil, 
35 per cent. of vegetable oil, and 40 per cent. of fish oil. The cobra 
oil was entirely carbonised at the end of the experiment.- 
American Artizan, 

WE suppose, says the American Manufacturer, the manner of 
manufacturing the paper for greenbacks ought to be a secret, but it 
is not, unless the following, which has been going the round of the 
press, is a ‘‘sell:” Allthe paper forthe money issued by the Govern- 
ment is manufactured on a 62in. Fourdrinier machine, at the 
Glen mill, near West Chester, Pa. Short pieces of red silk are 
mixed with the pulp in the engine, and the finished stuff is con 
ducted to the wire without passing through any screens, which 
might retain the silk threads, By an arrangement above the wire 
cloth a shower of short pieces of tine blue silk thread is dropped 
in streaks upon the paper while it is becoming formed. The upper 
side, on which the blue silk is dropped, is the one used for the 
face of the notes, and from the manner in which the threads 
are applied, must show them more distinctly than the lower or 
reverse side, although they are embedded deeply enough tu remain 
fixed. The mill is guarded by officials night and day to prevent 
the abstraction of any paper. 

Tue Atlantic Ocean, from its relation to the leading commercial 
nations, and for intercontinental telegraphic purposes, has been 
more carefully surveyed than any other great body of water. 
Open from pole to pole, participating in all conditions of climate, 
communicating freely with other seas, and covering 30,000,000 
square miles, it is believed to represent general oceanic conditions, 
and to contain depths nearly, if not quite, as great as the other 
ocean basins of the world, although but little is known, it is true, 
in this respect of the Indian, Antarctic, and Pacific seas. The 
general result of its surroundings would indicate that the average 
depth of the Atlantic bed is not much more than 12,000ft., and 
there seem to be few depressions deeper than 15,000 or 20,000ft., a 
little more than the height of Mont Blanc, Thomson sums up the 
general results of the Atlantic soundings as follows: “‘In the 
Arctic Sea there is deep water, reaching to 9000ft. to the west and 
south-west of Spitzbergen. Extending from the coast of Norway, 
and including Iceland, the Fiirie Islands, Shetland and Orkney, 
Great Britain and Ireland, and the bed of the North Sea to the 
coast of France, there is a wide plateau, on which the depth rarely 
reaches 3000ft. ; but to the west of Iceland, and communicating 
doubtless with the deep water in the Spitzbergen Sea, a trough 500 
miles wide, and, in some places, nearly 12,000ft. deep, curves 
along the east coast of Greenland. This is the path of one of the 
great Arctic return currents. After sloping gradually to a depth 
of 3000ft. to the westward of the coast o sare | in latitude 
52 deg.. the bottom suddenly dips to 10,000ft. at the rate of about 
15 to 19ft. in the 100; and from this point to within about 200 
miles of the coast of Newfoundland, when it begins to shoal again, 
there is a vast undulating submarine plain, averaging about 
12,000ft. in depth below the surface—the ‘telegraph plateau.’ A 
valley about 500 miles wide, and with a mean depth of 15,000ft:, 
stretches from off the south-west coast of Ireland, along the coast 
of Europe, dipping into the Bay of Biscay, past the Strait of 
Gibraltar, and along the west coast of Africa. Opposite the Cape 
de Verde Islands it seems to merge into a slightly deeper trough, 


which occupies the axis of the South Atlantic, and passes into the 


Antarctic Sea. A nearly similar valley curves aroynd the coast of 
North America, about 12,000ft. in depth, off Newfoundland and 
Labrador, and becoming considerably deeper to the southward, 
where it follows the outline of the coast of the States and the 
Bahamas and Windward Islands, and finally joins the central 
trough of the South Atlantic off the coast of Brazil, with a depth 
of 15,000ft. 

A CORRESPONDENT of the American Army and Navy Journal 
at Berlin writes that, at a recent meeting of the Berlin Geo- 
graphical Society, the Vice-President, Dr. Neumeier, exhibited a 
working model of an instrument of his own invention, which 
promises to open a new era in the investigation of the bottom of 
the ocean. Dr. Neumeier’s immediate object was to discover 
some means of determining the temperature of the ocean at great 
depths with more accuracy than has hitherto been attained, or, 
at any rate, with a greater claim to fid in the correct 
of the results obtained, The following description will give a 





general idea of the new combination of old appliances by which it | 


i e ccomplish tl nd in view :— i | - 
is proposed to accomplis ae end in view :—The instrument | sale, and has realised the extreme 


consists of a hollow, air-tight, metallic cylinder, about lft. in 
diameter and 2ft. in height, and of course sufficiently strong to 
resist the immense water pressure to which it will be subjected. 
In the axis of this cylinder is another smaller one, which is made 
to revolve by clock-work, perhaps once in an hour, or in a longer 
period, as may be found most expedient, and on the latter is wound 
a roll of common prepared photographic paper. At a small 
distance from this paper a very strong thermometer is fixed verti- 
cally, the tube of which passes through the bottom of the metallic 
cylinder into the sea. 
conical above, in order that the pressure of the water may only force 
it the more firmly into the conical orifice in the me base 
intended for its reception. A short distance from the tube of the 
thertnometer, parallel to and outside it, isa Geissler tube, A hori- 
zontal line, therefore, cutting the two tubes at right angles, would 
pass through the axis of thecylinder; or, inother words, the twotubes 
and the axis of the cylinder are parallel to and in the same plane 
with the axis. The Geissler tube in the cylinder is connected with 
a wire passing through the line by which the instrument is sus- 
yended, and which is therefore a sort of small telegraphic cable. 
When the operators on deck allow the current to pass, the 
Geissler tube at the bottom of the sea becomes brilliantly illumi- 
nated, but as it is completely covered over with paper except one 
very narrow slit on the inside toward the thermometer, the light 
falls only on the latter, and leaves all the rest of the instrument 
in darkness. As it cannot pass through the opaque mercury in 
the lower part of the thermometer, the photographic action on 
the paper commences only above the column of mercury, and thus 
betrays, on subsequent examination, exactly how high the column 
had stood, and, by the movement of the paper on the rotating 
cylinder, at what time the various changes may have taken plage, 
In this manner the height of the x unatlected 
by the light, would co to of he mereury, 
the b th of paper at eS! Ret would give the time, which, 
cal 





| total number of marks to each :—1, 
The bulb, which is extremely strong, is | 





compared with the length of cable let out at that time, would give 
he depth of the observation. 





| MISCELLANEA, 


Mr. STEVENS is again at work on the Wellington monument, but 
the Treasury report it not likely to be finished in 1874. 

By an official document just issued it is shown that in the last 
three years 1638 sailors in the merchant service were committed to 
prison for refusing to go to sea. 

THE railway arrangements on the Great Western have been 
vastly improved, and coal from the Aberdare Valley is now only a 
day’s journey instead of four or five from London. This alone 
must improve the Welsh London trade. 

Mr. Wesster, Q.C., F.R.S., and Mr. G, Hasevting, LL.D., 
| will attend by special invitation of the Austrian authorities, the 
International Patent Congress, which will be held in Vienna from 
the 4th to the 10th inst., and not from the 14th as recently stated. 

THE new coal works at Brora, Sutherlandshire, have just been 
inspected by their noble owner, the Duke of Sutherland, who has 
expressed himself highly pleased with the way in which they are 
carried on. It is intended shortly to increase the number of col- 
liers employed, and carry on the works on a more extended scale. 

Tae North Moor Co-operative Ironworks, Oldham, have just 
issued their third report and balance sheet, stating that after 
devoting £20 to the reduction of formation expenses and reserve 
fund, they are enabled to declare a dividend of 175 per cent. to 


shareholders, besides a bonus to all workpeople equal to 7} per 
cent. on the capital, and a bonus to customers of a corresponding 
amount. 

Dr. Jovrg, LL.D., F.R.S., president-elect of the British 
Association for the meeting at Bradford in September next, has, 
in consequence of severe illness, been compelled to resign the 
presidency, and the Council of the Association, in the exercise of 
the powers vested in them, have designated Professor Williamson, 
F.R.S., F.C.S., of University College, as president in the place of 
Dr. Joule. 

A DREADFUL machinery accident occurred on Saturday at Mr. 
Norris’s spadeworks at Wollaston, near Stourbridge. A man 
named Edward Edwards, who was employed there, was asked by 
a fellow-workman to adjust something connected with the ma 
chinery. He complied, but in rising from a stooping position his 
foot slipped and was caught by the wheels. His remains presented 
a lamentable spectacle, and the sad affair was made still sadder by 
the fact that Edwards had two sons engaged in the works, and 
their anguish almost drove them distracted. 


Mr. Ayrton states that the specifications and minute details of 
the New Law Courts are being settled, and in two or three weeks 
he hopes to be in a position to offer the contract to the tenderer 
for execution. The design comprises a stone groined roof for the 
central hall, involving very large buttresses and increased thickness 
of wall, and though professional opinions are much divided on this 
point, it is at present Mr. Street's intention to adhere to it. It 
will be neither practicable nor profitable to exhibit the designs 
publicly, but any member and any gentleman representing any 
particular interest can see all the material plans at the office of 
works. 

THE foundation-stone of the Western Pumping Station, in con 
nection with the as yet uncompleted main drainage of London, 
was laid on Saturday afternoon by Mr. Newton, the object being 
to include the western district of the metropolis in the great 
system by which the sewage of the metropolis is all to be carried 
down to Barking Creek. The site of the new station is on the 
river bank, between the Grosvenor Canal and the railways running 
across the Thames from Victoria Station. The contractor, Mr. 
Webster, has undertaken to construct the buildings for £126,955 
and to provide the necessary engines and machinery for £56,789. 
The pumping power will, it is calculated, suffice to lift the sewage 
and part of the rainfall of the district, together estimated at 
38,000 gallons per minute, a height of 18ft. into the low level 
sewer which extends from Abbey Mills Pumping Station to 
Pimlico. 


WITH a view to the encouragement of technical education in the 
design and execution of works of art in the precious metals, the 
Goldsmiths Company of London have resolved to give the follow 
ing prizes, viz.:—An annual prize of £50 for the best design for 
some article in gold or silver which when manufactured shall 
exceed 30 oz. in weight ; an annual prize of £25 for the best model 
for some such article as aforesaid, and an annual prize of £25 
for the best execution and workmanship of some such article as 
aforesaid ; three annual prizes of £25 each for (1) the best design. 
(2) the best model, and (:3) the best execution and workmanship of 
some article in gold or silver which when manufactured shall be 
less than 300z. in weight. And annual prizes of £25 each for the 
best specimens of, (1) chasing or repousse work, (2) engraving, and 
(3) enamelling in the precious metals, Originality is necessary to 
| obtain either of the prizes for design, and no copy will be the 
subject of a prize. The prizes will be awarded in the month of 
November next. 


Mr. GitpertT Murray, of the Elvaston Estate Office, Derby, 
writes to the Times describing the factory system of cheesemaking 
yursued on certain estates in Derbyshire :—‘‘In these days of 
high prices and scant labour any improvement which lessens the 
cost of production and increases the quantity of our food supplies 
cannot Rit to be of public interest. The factory system of cheese- 
making now successfully established in Derbyshire has reduced 
the former to the minimum, and pushed the latter to its utmost 
limit on the estate of the Hon. E. K. W. Coke, at Longford. 
Three men and one woman only are employed in doing the whole 
of the work incident to the making and curing the cheese and 
whey butter produced from 600 cows, The building in which the 
cheese is made was specially erected for the purpose, and combines 
every facility for economising labour. A large quantity of the 
present year’s make has already been sold ; it commands a ready 
srices of the county. At 
Windley, on the estates of the High Sheriff of Derbyshire, Mr, J. 
G. Crompton, another factory is in full operation ; the number of 
cows here is 300, and the whole of the work is done by two young 
men, both under twenty-two years of age.” 


Tue following are the names of the successful competitors at 
the recent examination for admission to the Indian Civil Engi 
neering College, Cooper’s-hill, in the order of merit and with the 
Edward Leycester, 3337; 2, 
Henry Edmunds Haddon, 2777; 3, Francis Wolley-Dod, 2446; 4, 
John Daniel Matthew Burton, 2402; 5, Robert Wilson, 2331; 6, 
William Michell, 2310; 7, Lionel Barrington Simeon, 2248; 
8, Edward Henry Clementson, 2154; 9, William Henry Cole, 
2047; 10, Hon. Lockhart Matthew St. Clair, 2037; 11, 
William Gyllick Newton, 2051; 12, Henry James (Cridie, 
1999 ; 13, Robert Philip Atkinson, 1938; 14, Edward Baker, 1:24; 
15, Edward Fountaine Jacob, 1893; 16, George Bernard Reynolds, 
1891; 17, Montgomery Penrose Coode, 1872; 15, Robert Sive 
wright, 1844; 19, Hugh Robert Blackburn, 1791; 20, Richard 
Hovenden Murphy, 1759; 21, John Monthermer Montague, 1772; 
22, Boli Narayan Borrah, 1708; 25, George Jameson, 1697 ; 24, 
Robert Henry Frederick Stuart, 1692; 25, Alexander Bewley, 
1683; 26, Reuben William Roberts, 1678 ; 27, Francis Hoel Probyn, 
1646; 28, Charles Napier Clifton, 1637; 29, Edward Pinhey, 1622; 
30, Charles Henry Holme, 1600; 31, Alfred George Harrison, 1559 ; 32, 
Francklyn , 1556; 33, William Cuthbert Lewis, 1550; 34, 
William Spencer Haig, 1543; 35, William Henry Le Quesne, 
1511; 36, John Claude White, 1500 ; 37, Charles Edward Sutton 
Townsend, 1450; 38, Charles John Seymour Baker, 1444; 39, 
Edward Walter Vowell, 1418 ; 40, Charles Wesley Hillard, 1404 ; 
41, George Owen William Dunn, 1379; 42, Pearce Liewhellin 
Oldham, 1376; 43, Alfred Thomas Mullaly, 1369; 44, Edward 
Henry Johns, and Algernon Robert Sutherland, 1,363; 46, Mackay 
John Scobie, 1357 ; 47, Reginald Samuel John Routh, 1345; 48, 
Wensly James Hodson Bond, 1343; 49, John Edwin Dallas, 
1320 ; 50, Francis William Raban, 1301, 
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Six WHEELS COUPLED Goopbs —LOcom: 
CONSTRUCTED BY THE RUSSIAN COMPANY OF MECHANICAL AND METALIWJUF 


FOR THE RJALSK WIAZMA RAILWAY, RUBS 














Weight of the emply engne 29 Tons. 
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NEW YORK.—Witimer and Rocrrs, 47, Nassau-street. 


PUBLISHER'S NOTICE, 


*,* With this week’s number we'issue as a Supplement a two-pagelitho- 
graph, representing a Sia Wheels Coupled Goods Locomotive, con- 
structed by the Russian Company of Mechanical and Metallurgic 

Works, St. Petersburg, for the Rjalsk Wiazma Railway, 
Russia, Each number, as issued by the publisher, should contain 
this supplement, and subscribers are requested to notify the fact 
should they not receive it. 


TO OORRBESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their nation, No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 











the writer, not necessarily for publication, but as a proof of 
good faith. ‘o notice whatever will be taken of anonymous 
communications. 


An Exocrine Maker.—Any one can put C.B. after his name if he thinks 
proper. Strictly speaking, only those men have a right to call themselves 
engineers who have received a proper education and professional training, 
—— are really competent as a consequence, to carry out engineering 
works, 

Ropinet.—A screw revolving in a vertical cylinder would not make a pump 
except for very low lifts. If the cylinder were inclined it would work, but 
not so satisfactorily as the Archimedian screw or worm coiled on a cylinder. 
There is a valuable paper on this screw by Mr. W. Airey, which you may 
obtain through Messrs. Spon, Charing Cross. 

8. P. 8.—You are wrong. In the first place, a column of water lin. inareaand 
3/t. high weighs considerably over a pound, a column = high weighing 
about l5lb. In the second place, the water in Bhas nothing whatever to do with 
the matter, The pressure on the bottom of C will be that due to the vertical 
distance between X and the bottom of C in your diagram. 

W. N. B. (Northallerton. )—It is impossible to answer your question except in 
general terms. By turning the exhaust of the non-condensing engine into 
the chimney you will gaina little, but not much, and to gam anything 
you will probably have to make the blast pipe so contracted that you will 
lose a good deal by back pressure. But your chimney ought to give you a 
very good draught, and there is probably some defect in the boiler setting 
which does all the mischief. 

J. A. AnD Sons,—ZJt is not easy to advise you without having diagrams from 
the engine before us. Judging by the number of pairs of stones you are 
running, the engine is not doing much, if anything, over 30-horse power ; 
and it appears to us that by putting a condenser on and increasing the 
boiler pressure a little, you will get all the power you want without re- 
quiring the second cylinder. Besides, your engine is running very slowly, 
and if you can by introducing two new spur wheels run it ten revolutions 
JSaster, why not go a little further and run at a proper speed, say, seventy 
to seventy-five revolutions. 

G. G. R.—You will find working drawings of a Great Northern Passenger 
Engine with 8ft. wheels in Tuk ENGINEER for September 29th and Novem- 
ber 23rd, 1871. 

A. D. G. (Aldates-street.)—A caisson or any other floating body displaces 
a volume of water exactly equal in weight to the weight of the floating 
body. Thus, as the weight of water is approximately 625 lb. per cubic 
Soot, every cubic foot of displacement will give you a floating power of 62°5 lb. 

R. L.—I/t is absolutely necessary that the specisication should “ particularly 
describe and ascertain the nature of the invention.” It seems questionable, 
then, whether the omission in your instance, to point out the advantage re- 
sulting from the change of material, may not be fatal to the validity of the 
patent ; Jor vt is difficult to see from a mere statement that the material to 
be used is to have a greater specific gravity than water, what the improve- 
ment is that is to be obtained from its use. Besides, does not the specifica- 
tion include too much? Surely the articles have been made of iron before, 
and iron comes within the scope of ‘‘ material of greater specific gravity 
than water.” Again, there are many substances which answer this descrip- 
tion, and are quite inapplicable to the purpose of the invention. 








WOOD BOBBIN TURNERS, 
(To the Editor of the Engineer.) 
Srr,—Can any correspondent oblige me with names and address of 
woud bobbin turners? G. O. G, 





HULLING RICE. 


(To the Editor of the Engineer.) 
Srr,—Can any correspondent tell me how many bushels of rice a pair 
of 4ft. stones ought to hull in a day of twelve hours? MILLER. 


London, July 30th, 1873. 
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THE INFLEXIBLE. 

Tue Devastation has never had a sea trial worth the 

name, but it is no longer an official secret that she is re- 

led as unseaworthy. We stated long since that it 
was probable the Devastation would never be severely, in 
other words properly, tested; and all that we have sai 
come to pass with great precision. Of course the Govern- 
ment can always say that they did all that lay in their 
power to try her, but the sea was obstinately quiet, and 
the winds ly light during the whole time available 
for testing the merits of the ship. Such an argument is 
ingenious, plausible, and unsatisfactory. However, the 
result is, at all events, that the Devastation is considered, 
rightly or wrongly, to be so far unseaworthy that no 
more ships of her precise type are to be built. The Fury 
will resemble her in many respects, but there will be modi- 
fications, the exact character of which, even those en- 
gaged in her design are not supposed to know very well. 
A new ship, once more the typical ship of the future, is 
to be constructed. She is to be called the Inflexible, and 
will not be at all like the Devastation. Mr. Goschen, and 
those in authority under him, are extremely reticent as to 
the design of this addition to our naval power, which is not 
to be completed until the year 1877. A few broad facts, 
however, have been stated, from which we gather that the 
Inflexible will have much greater beam than the Fury, that 
she will draw 3ft. less water, and that her entire defensive 
armour, or the greater portion of it, will be concentrated on 
a central “box,” or fort, in which will be mounted the 
heaviest guns which can be made. The Inflexible is to 
carry coal enough for a voyage of 3000 miles, and as far 
as we can learn, is to be supplied with a moderate, but 
practically efficient, amount of sail power. 

It is not difficult to elaborate from this bald statement, 
something like a general idea of what the new ship will 
be. As she is not to have a turret but a square or rectan- 
gular box fort, it is probable that she will mount four 
50-ton guns on Captain Scott’s traversing turntables, the 
efficiency of which is well known to the naval world. As 
the armour is to be heavier than anything known before, 
it must be over l4in. thick, and we shall be quite safe 
if we assume that its mean thickness on the broadside 
will be 20in. What the backing will be remains of course 
an open question. So far it is all plain sailing, but the 
moment we take leave of the central box and its guns, 
we get into speculative difficulties. If the ship is not to be 
armoured elsewhere how is she to be kept from going to 
the bottom in an action? On these points we have, as yet, 
no information whatever, but the chances are that the 
vessel will carry a broad armour belt all round except at 
the bow and stern ; and that these last will be compara- 
tively long and fine, and being divided from the main body 
of the hull by numerous watertight compartments, no 
attempt will be made to keep shot and shell out of them, 
as the entrance of water will do no great harm. Indeed, 
it is easy to show that the weight of metal required to 
protect the bow and stern efficiently would be productive 
of greater evils than would ensue if these portions of the 
vessel were liable to be filled with water. On going 
into regular action, that is to say when commencing 
a regular stand up fight or pounding match as sailors 
say, it might be good policy to admit water to these 
portions of the ship, so as to diminish the mark to be fired 
at by the enemy, and so far submerge the screws as to put 
them out of harm’s way. We believe, in a word, that it 
would be mere waste of metal to attempt to arm the first 
and last 40ft. or 50ft. of the ship, which ought to consist 
merely of what we may term false structure, put on to 
improve the sailing, steaming, and sea going qualities of the 
armoured vessel and for all other purposes quite useless, The 
design thus worked upon gives us a hull rectangular in deck 

lan, very wide, comparatively shallow and short, armoured 
for its whole length at each side, while in the middle the 
side armour is carried up high enough to protect the guns. 
Forward and aft of the citadel we have an armour belt, say 
9ft. deep, and a plated deck; in short, a rectangular monitor 
plated all over and carrying a tremendous armament 
within an all but impregnable battery or casemate. On to 
each end of this monitor will then be fitted a comparatively 
light structure constituting a bow and a stern, and this 
structure will then be carried up in board at each end until 
it meets the central battery. To the whole very fair, if 
not excellent, lines may iven, and we shall have a 
roomy and comfortable vessel, with a moderately high 
freeboard, in which sailors can enjoy their existence; a 
ship which will sail and steam a and be good to look 
at, and, in a word, in a thousand points superior to the 
Devastation or the Fury. The effect of the design is that 
in action the whole of the upper works forward and aft of 
the turret, and the bow and stern as far back and as far 
forward as the armour belt, are liable to be blownto bits. It 
remains to be seen then whether the monitor which would 
remain—the kernel from which the husk had been stripped 
off—would still be able to float and to fight and to steer. 

The answer must be in the affirmative. The destruction 
of the vulnerable portions of the ship would be very gra- 
dual. The loss of the upper works would be of no import- 
ance at all, unless there was a heavy sea on at the time the 
action was fought. But in a gale it would be so difficult 
to hit the ship with any shot likely to do harm that it will 
be safe to assume that nothing is to be feared from this 
cause. As regards steering, the bow and stern would be 
so cut up into a below the water-line that the 
exte skin would retain its shape after a tremendous 
pounding with shot or = and the form of the hull 
would ‘ore be preserved so far intact that the ship 
would continue to steer very well. The introduction of a 
couple of very powerful centri pumps would present 
no difficulty whatever; and b e aid of these the ship 
might be steered and navigated on Ruthven’s n, even 
should both her twin screws be totally disabled, which is a 











modern naval architecture. We cannot have everything, 
but in this design we have ev ing that is essenti 
Such a vessel must be large; but it is ridiculous to imagine 
that 50-ton guns can be carried in small ships. The In- 
flexible will certainly not be small; and we believe that 
we have indicated what her principal features will be, 
broadly speaking, and it is some gratification to us to be 
able to add that in the main she will closely resemble a 
type of war-ship which we have long and persistently ad- 
vocated in this journal. We hope that before designs are 
finally adopted for the armoured sides and ends of the cen- 
tral battery, one or two cheap experiments will be carried 
out to decide upon the best system of constructing them. 
There is reason to believe that two 5in. plates dis 
with a vacant space of say 5ft. between them would be 
quite as efficient in keeping out shell as two Sin. plates 
superimposed one on the other, and brought into close con- 
tact by the bolts and nuts. The office of the first plate 
would be to break up the shell into fragments; the office 
of the second plate would be to keep these fragments out 
of the central battery. It is very remarkable that a scheme 
which promises so much and which has so often been pro- 
— never yet been tested in practice on anything 
ike a proper scale. 


DUBLIN MAIN DRAINAGE, 


WE are not of those—and they are not few—who consi- 
der and believe that all undertakings promoted by the 
Government, corporations, or other public bodies are, ipso 
facto, either abortive failures, or which is worse, flagrant 
—— of corrupt jobbery. On the contrary, we hold 
that, although the almost necessary routine which attends 
The carrying out of all public works entails extra expense 
and gives in many instances the ap ce of lavish out- 
lay, yet that as a whole our great governmental and muni- 
cipal undertakings are honestly and economically executed. 
However, “ Exceptio probat regulam de rebus non exceptis ;” 
and we have before us some memoranda having reference 
to the question of the main drainage of the city of Dublin 
which present anomalies even more strange than the sup- 
plemental estimates and votes which we sometimes see fol- 
lowing on each other’s heels in the records of our great 
public works. To be brief, we may say at once that we 
refer to the difference in the estimate of cost made by the 
engineers, Messrs. Bazalgette and Neville, for the drainage 
of Dublin, and the various tenders which firms—many of 
them of the highest standing—well known as contractors 
have submitted to the authorities of that city. It would 
appear that in 1871 the corporation of Dublin obtained an 
Act of Parliament for the drainage and purification of the 
river Liffey, and that plans were smc by the engineers 
above named, at a cost, it is said, of about £20,000, for the 
carrying out of their scheme, the principal features of which 
are the bringing together of the sewage from both sides 
of the river by means of cast iron pipes and syphons 
placed underneath its bed, and conveying the sewage 
as far out to sea as the North Bull, for which latter 
portion of the works something like 7500 tons of 
Sft. diameter of cast-iron piping would be required. 
Another very important matter in connection with the 
proposed plan is, that the sewers are designed of suffi- 
cient size to transmit both the sewage and rain water 
to the outfall, where both would have to be pumped 
out at heavy expense, whereas the latter, by a separate 
arrangement of pipes which might be laid down at a small 
cost, could be carried into the Liffey, and thus an immense 
expenditure of steam power (coals are not cheap in Dublin) 
be avoided. We cannot, unfortunately at the moment, 
put our hands on any estimate of what the rainfall in the 
city and Coomb Valley may be, but it is self-evident that 
unless requisite for flushing purposes, the surface water 
can be more cheaply dis of than by carrying a great 
portion of it under the Liffey, and the whole so far out to 
sea as the North Bull. 

We now come to the figures before us, and may state 
that, as our information goes, the committee had been 
advised by their engineers that the whole of the works 
could be completed for about £300,000. The actual 
tenders submitted were the following :—For the entire 
works: (1) Messrs. W. J. Doherty and Co., Dublin, 
£775,154 ; (2) Messrs. Smith, Finlayson and Co., 9, 
Victoria Chambers, London, £890,000; (3) Messrs. 
Thomas Webster and Co., London, £935,333 ; (4) Messrs. 
W. and J. Pickering, Blackfriars, £940,900 ; (5) Messrs. J. 
Pearson and Co., Lambeth, £968,000 ; (6) Messrs. Newell 
and Robson, Westminster, £968,800 ; (7) Messrs. George 
Furness and Co., Westminster, £973,000. For portions 
only : (1) Messrs J. Edington and Sons, Glasgow, contract 
No. 1, £479,949 ; (2) Messrs Wilson and Co., Dublin, 
contract No. 1, £392,026 ; (3) Messrs. Wardrope and Son, 
Dublin, contract No. 2, £278,300 ; (4) Messrs. Mead and 
Son, Dublin, contract No, 3, £254,185,—total, £924,511. 

Were there any enormous discrepancy between these 
tenders we might be led to the conclusion that the 
engineers might be right and the proposing contractors, or 
some of them, radically wrong, but it is of importance to 
remark that the difference between the highest and lowest 
estimate is only about 8$ per cent., and hence we can 
scarcely come to any other opinion than that the engineers 
must have very considerably underestimated the expense of 
carrying out their plans, and if these cost £20,000 we 
certainly think that this sum would —_ poe 
very heavy percen' on an aggregate outlay of £300,000. 
Possibly the may any such strictures as these will 
be that the Dublin drainage scheme has been elaborated 
on the most perfect system known, but perfection itself 
may be bought too dear, and if we take the cost of carry- 
ing out Messrs, Bazalgette and Neville’s plans at about a 
million sterling for a population of, say, 250,000 (50,000 
of which belong to the labourin classes) it amounts to 
nearly £4 per head, whilst that of London, now pay 
the best drained city in the world, did not ex 20s. per 
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head. At the dead lock to which matters, after lange out- 
lay on the part of the corporation and great trouble and 
expense on that of the parties tendering have come, it is 
difficult to say what ought to be the next step, or what, in 
fact, is the wisest course to pursue, whether entirely to 
abandon the present scheme, or to alter and so remodel it 
as to bring it within the scope of the funds sanctioned. 
That something ought to be done, and that quickly, is 
evident. Dublin in a sanitary point of view stands one of 
the lowest amongst the large towns of the realm, whispers 
of the approach of cholera are rife amongst us,and although 
it would of course be impossible to prepare in time for 
any immediate attack of that scourge, yet the warning 
should not be neglected, and in cases like these we are in 
duty bound to labour for those who are to come after us as 
well as for ourselves. 

It suggests itself to us that there is yet a means of 
solving the difficulty without either entirely seepening 
the present schemes—at all events the plans made woul 
remain sufficient and useful—and it is this; let, as we have 
said before, the rainfall water be conducted by a distinct 
system of pipes to the Liffey, give up the idea of the single 
outlet at the North Bull, and the consequent expense of 
the passage under the bed of the river, and erect two small 
pumping stations a short way down on either side, and 
then send the sewage out to sea on the turn of the tide at 
high-water. We do not, however, put even this proposal 
forward as an absolute solution of the difficulty in which 
the corporation of Dublin now find themselves ; it is, never- 
theless, one clear and distinct method of carrying out 
the main drainage with something like the funds at 
their disposal, and if it have no better result, may 
possibly lead to further discussion, and to the bringing 
forward of other proposals from which eventually a prac- 
tical and economical scheme may be evolved; and we sin- 
cerely trust it may, for according to all authorities Dublin 
has at present one of the lowest standards of health 
amongst our great cities. Itis below, Glasgow, Edinburgh, 
Manchester, and London; and the wretched house accom- 
modation, the crowding of the labouring population 
in filthy rookeries, their inferior food, &c., render the city 
only too open to the attacks of any epidemic, and point 
with an especial warning to the absolute necessity, as a 
first step towards improvement, of a complete system of 
drainage—the question remaining for decision being mainly 
its cost. 


THE LONDON GAS COMPANIES, 


Tue statistics of the metropolitan gas companies are 
always striking, and yearly become more so, The accounts 
for 1872 have just been published as a Parliamentary 
document, and well deserve attention. In proceeding to 
investigate these accounts, we are a little puzzled at the 
outset by the total disappearance of the Western Company. 
We could understand that this company would vanish 
from the date of its absorption into the Chartered ; but 
we cannot comprehend the absence of an account from the 
Western for the first half of 1872. We can trace the Western 
Company in the accounts of the Chartered from the 
middle of the year ; but we seem to lose the preceding six 
months of its history. According to the figures put before 
us, the London gas companies consumed during the year 
1,352,650 tons of coal, common and cannel. In the pre- 
vious year the consumption was 1,343,304 tons, the in- 


crease for 1872 being, therefore, 9346 tons. In 1871 
the Western consumed 66,881 tons of cannel. If we 


estimate the consumption of coal by this company at 33,440 
tons for the first six months, and add this to the previous 
total, we get 1,386,090 tons as the aggregate consumption 
of the London companies in 1872, the increase on the year 
being 42,786. We are in the same difficulty when we come 
to the make of gas. The quantity of gas supplied to the 
public lamps and by contract is not given, except as repre- 
sented by so much money. The cubic feet accounted for is 
as much as 10,151,630,228 cubic feet, or considerably more 
than ten thousand millions. The omission with regard to the 
Western Companyseems tolerably patent here, otherwise we 
must suppose there was less gas made in 1872 than in 1871, 
as in the latter year the quantity was 10,336,573,450 cubic 
feet. If we add a moiety of the year’s gas made by the 
Western Company to the foregoing total for 1872, we raise 
the figures to 10,421,466,228 cubic feet, an increase of 
nearly eighty-five millions as compared with 1871. 
These returns show an increase in the consumption of 
coal by all the companies, but there is a decrease in the 
cubic feet of gas in two instances. The Independent shows 
426,840,600 cubic feet last year, as against 452,872,400 in 
the year before. The Phcenix, in like manner, accounts 
for only 944,013,000 cubic feet in 1872, as inst 
954,599,000 in 1871. As some is sold which is not 
measured, we turn to the financial columns, and there we 
find the Independent again falling off, the gas receipts 
being £73,957 in 1872, as against £78,876 in the year 
preceding. We then turn to the prices charged for gas, 
and find that some of the on gas fetched 3s, 4d. 
per 1000 cubic feet in 1871, while 3s. 2d. was the sole price 
in 1872. The Phoenix, despite the decrease in manufacture, 
realised more for gas last year than in the year before, the 
receipts being respectively £213,195 and £208,052. The 
entire receipts for gas by all the companies in 1872 appears 
as £2,142,953, whereas the receipts from this source in 
1871 were £2,205,310, We must here introduce a correc- 
tion again for the Western. If we take the moiety 
for six months, we make the gas sales for last 
year, £2,217,953. In the gross revenue, including sale of 
vas, residual products, rental of meters, and other items, 
all the companies exhibit an advance, though that of the 
{ndependent is very trifling. The gross revenue of all the 
companies in 1871 was £2,681,145. Last year the total 
was £2,765,566. oo £84,000 for the half year of the 
Western, we get a total for 1872 of £2,849,566. Four 
companies out of the present nine represent nearly six- 
sevenths of the consumption of coal for purposes, 
Thus the Chartered, the Imperial, the Phoenix, and the 
London account for 1,070,620 tons out of 1,386,090. The 
proportion of the four companies is now higher than these 


figures would indicate, as the whole Western account now 
goes into the Chartered. In the use of cannel coal the Char- 
tered stands pre-eminent. Out of 128,414 tons which 
appear in the accounts of 1872, the Chartered took 76,549, 
the Imperial coming next with 22,563. The next in quan- 
tity is the Commercial, taking 8892'tons. The quantity of 
caunel used by the Surrey Consumers’ Company is not 
distinguished, so that we lose that amount; but it is 
not likely to be large, say 2000 tons. In the manu- 
facture of gas for private consumers the four great com- 
panies take a large sweep. Thus the Chartered sup- 
plies 3,226,049,000 cubic feet, the Imperial 2,977,108,000, 
the Phoenix 944,013,000, and the London 849,497,500, a 
total of nearly eight thousand million cubic feet, or nearly 
eight-tenths of the entire supply. The drop in what we 
may term the meter gas of the Phenix is rather remark- 
able, the quantity measured being fully ten million cubic 
feet less in 1872 than in 1871, causing a falling off in 
revenue from this source to the extent of £1800. But the 
receipts of this company for public lighting and gas sup- 
plied under contract have risen from £26,231 in 1871, to 
£33,186 in 1872, which will account for the fact that the 
gas receipts, although subject to the foregoing deduction of 
£1800, yet show an increase of more than £5000. In the 
sale of residual products the Phoenix has risen from 
£43,782 to £58,784, and the gross receipts of this company 
have come up from £259,799 to £280,157. In gross 
revenue the Chartered, Imperial, Phoenix, and London, 
amount to £2,195,721, or nearly eleven-fourteenths of the 
whole. 

Even if we limit our attention to two companies, we 
see how greatly the London gas supply is now consolidated. 
Of course we refer to the Chartered and the Imperial. In 
1872 these two companies consumed 831,144 tons of coal, 
or more than four-sevenths of the whole. For gas, mea- 
sured and otherwise, they received £1,320,055, or nearly 
seven-elevenths of the aggregate. Their gross revenue 
was £1,675,389, or about eight-fourteenths of all. In 
measured gas they sold 6,203,157,000 cubic feet, or about 
three-fifths of the entire supply. We may take another 
step and look at the capital employed in these undertakings. 
The total receipts on the capital account, including stock, 
shares and loans, by the London gas companies, amount 
to £9,385,626, of which the four leading companies absorb 
£7,988,559, or about eight-ninths of the whole. Taking 
the Chartered and the Imperial alone, we get as much as 
£6,187,696, or about three-fourths of the total. The 
receipts of the Chartered on the capital account are 
£3,514,271, and the Imperial, £2,673,425. The Phenix 
comes next with £971,000, and the London with £829,863. 
Other details and comparisons might be entered into on the 
basis of these accounts, but the data already given will 
suffice for the present. 





MARINE BOILERS FITTED IN SS. RUAHINE. 


WE illustrate on page 66 two views of the boilers that were con 
structed and fitted in connection with the engines shown on page 
284 of our last volume. 

The shell of the boiler is rectangular in front elevation and nearly 
square in the end view of the longitudinal section, the angular 
front conforming as much for the action of the flame as the “ rise” 
of the hull. The fire -boxes—five in each shell—are curved at the 
crowns, straight at the sides, and flat at the bottoms, joined with 
curves at the corners. The fire-bars are the general kind in two 
lengths, and rest at the inner ends beyond the back tube plate. 

he busti hamber is a rectangular box open from end to 
end, the divisions from each fire-box rising as far as the lower 
edge of the inner tube plate. The tubes have a slight incline 
of position, and the smoke-box over them is recessed back into the 
steam space of the boiler. The superheater is the type known as 
the “ up and down flow ” for the steam, in the following manner::-- 
The annular space of the superheater is divided vertically into 
four parts, which are arranged thus : the side division is solid, the 
twoat right angles are open at the top, and the opposite side is 
open at the bottom. On one side of the solid division the steam 
enters ; it then ascends and descends, and passes under the opposite 
side of the solid division; it then ascends and descends again, and 

asses from the superheater to the engine. The fire and smoke- 
en doors, together with the fittings, are of such a simple character 
that they require no explanation. 


RvAHINE. 
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FOWLER'S “WROUGHT IRON” PLOUGHING 
ENGINE. 

WE illustrate at page 70 a new type of ploughing engine, 
which, from the peculiarity of its construction, has not inaptly 
been termed a ‘‘ wrought iron” engine, now being introduced to 
the public by Messrs, John Fowler and Co., Leeds, 

In traversing wet land the reduction of weight of such machines 
is of the greatest importance, while the power required to do some 
of the heavy class of land is enormous. These engines are con- 
structed in nearly every part of wrought iron and steel. The 
main brackets are bolted to the boiler so that in case of their get- 
ting twisted or bent by accident they can be taken off and 
straightened. In cases where the engines are a long way off 
repair shops, this will be found a great advantage. One of the chief 

ints in a steam ploughing engine is the builer. Owing to their 

aving to travel about the country they are frequently supplied 
with the dirty water. By our illustration it will be seen that the 
fire-box is very much ed towards the front. This allows the 


accumulate in one or two places where cocks are p) 





mud to 
to blow it off. Another new feature is that the boxes are round at 





the top and stayed to the side. This prevents the box getting 
dry when working an inclined headland. The top of the box is 
stayed to the outer shell. All the bearings are made of wrought 
iron, with brass bushes, so that it is utterly impossible to break 
them. The road wheels are made of wrought iron with the ex- 
ception of the bosses, All the spur and bevel gearing is steel. The 
diameter of the cylinder is 1lin., and these engines will easily in- 
dicate 60-horse power. The weight in working order is about 
14 tons, A grea pa ay peer eaag ao es is they can be work 
from either side with the greatest facility. The rope coiling 
lever can be swung round at a moment’s notice. The construction 
of the fire-box is well worth attention. It is altogether a cheaper, 
simpler, lighter, and better job than the bridge-stayed crown, 
which is very apt to accumulate mud. The entire engine repre- 
sents the most advanced and best practice in the construction of 
rotary engine, and we need hardly add that the workmanship and 
materials are quite as excellent as the design, 





REPORT OF THE SELECT COMMITTEE ON 
LOCOMOTIVES ON ROADS. 


Tue following is the complete text of the report of the select 
committee appointed to inquire into the effect of the use of 
locomotive engines on turnpike and other public roads, and as to 
the limitations and restrictions which ought to be imposed by 
law on their use upon roads, for securing the public safety and 
protecting the public interests : -- 

The Acts ofj Parliament under which locomotives are now 
working on roads are the 24 and 25 Vict. c. lxx. (1861), and the 
28 and 29 Vict. c. lxxxiii. (1865). 

The former Act, amongst other provisions, regulates tolls, 
limits locomotives (except in special cases) to 7ft, in width, and to 
12 tons in weight; gives, in special cases, reference to local 
authority, regulates the weight on each pair of wheels, gives 
power to one of the principal Secretaries of State to prohibit the 
use of locomotives in certain places, gives power to stop passage 
of locomotives over bridges, regulates speed not to exceed ten 
miles au hour in country places, and five miles an hour in towns. 

The Act of 1865 repeals certain sections of the Act of 1861, 
defines working regulations more exactly, limits speed to four 
miles an hour in country places, and two miles an hour in towns ; 
extends width of locomotives to 9ft. and weight to 14 tons ; gives 
powers to local authorities to regulate hours, &c. These two Acts 
are to be construed together. Your committee have endeavoured 
as far as possible to obtain witnesses who were representatives 
of various interests, in order that unnecessary multiplication of 
evidence should be avoided; but they have tried to procure 
from all parts of the country the evidence of those persons 
who are opposed to the use of steam on roads, From the 
evidence laid before your committee, it appears that the use of 
traction and self-moving engines is becoming daily of greater extent 
in the United Kingdom. It has been stated by the representative 
of one engineering firm, that out of 800 road locomotives built by 
them up to this date, about 500 are believed to be employed in 
this country. Another engineer states that he has supplied about 
1000 self-moving engines to British owners. These engines are 
mainly of two kinds, viz., ploughing engines rendered locomotive 
under their own steam, and engines built for traction. In the 
majority of cases such engines are also capable of drivingmachinery 
for thrashing, sawing, pumping and other purposes. A large pro- 
portion of the grain grown in this country is thrashed out by port- 
able machines driven by steam, and from evidence laid before your 
committee it appears probable that before long the majority of 
these machines will be moved from place to place bysteam. Such 
an arrangement is stated to save inconvenience and delay to the 
owners of these machines when, as is frequently the case, the 
engines, &c., are let out on hire, while the hirers profit by the 
saving of horse labour in bringing the engines on to their farms. 
It is roughly estimated by the two witnesses above referred to, 
that the values of the engines sent out by their establishments 
alone, and now in use in this country, amounts to a sum exceeding 
£700,000, Many other firms also throughout the country are 
large makers of agricultural and other self-moving engines. The 
large amount of capital thus invested shows the national 
importance of the partial substitution of steam for horse-power, 
ps the increasing cost of horses, and of their maintenance, 
renders this question one of great moment to large employers of 
labour, and to others. Many persons, however, entertain strong 
objections to the use of steam upon ordinary roads, These 
objections may be stated to be upon two separate grounds :—(1) 
Danger which is said to be caused to horses and carriages, as well 
as other inconvenience to public traffic upon the roads; (2) 
Damage alleged to be done to the roads and bridges over which 
road locomotives pass. 

Danger to Horses, &c.—Upon this point a considerable difference 
of opinion exists among the various witnesses who have given evi- 
dence before your committee. Several users of engines stated their 
belief that with the majority of horses a very short time suffices to 
accustom ther completely to the sight and sound of a road loco- 
motive. Locomotive engines (including steam-rollers) are working 
by day, and in some cases both by day and night, in the streets of 
London, Liverpool, Glasgow, Leeds, Aberdeen, Rochester, and 
other large towns, and few complaints have arisen in consequence 
of their use. As small engines are now employed in all directions 
for contractors’ work, steam fire-engines, &c., passing daily through 
streets and amongst horses, and as at most railway stations loco- 
motives are habitually run within a few feet of horses and car- 
riages, and as few or no accidents are known to result from these 
practices, it seems reasonable to conclude that horses in towns 
will not take much notice of the passage of road locomotives. A 
distinction was drawn by several of the witnesses between the 
amount of difficulty likely to be experienced with horses in towns 
and with those in the country. It appears to your committee 
that there is little doubt that in some rural districts the introduc- 
tion of locomotives upon the roads would be attended with greater 
inconvenience than would be the case in towns ; but the evidence 
is almost unanimous to the effect that this inconvenience soon 
disappears, although there are, and probably always will be, some 
few horses which will take fright at an engine, as they will 
at many other objects. Even some of the witnesses who 
are opposed to the use of road locomotives, admitted that 
horses soon got used to the sight and sound of the engines, 
and the increasing use of machinery for farm purposes (to say 
nothing of ploughing engines used on farms, and not habitualiy 
travelling upon roads), must accustom them to the appearance and 
noise of machinery. Apart from the general question of alarm to 
horses, some danger is also apprehended from engines meeting 
with horses and carriages in very narrow roads. The subject 
is, however, dealt with hereafter in paragraphs 43 and 44 of your 
committee’s report, 

Damage to Roads.—The committee have taken evidence from 
road trustees, clerks to highway boards, and other competent 

rsons, which tends to show that on ordinary well-made roads 
fittle or no damage is caused by the engine or by properly con- 
structed ons. On the contrary, it is stated that benefit results 
to the conkers the consolidation produced by the pressure of 
the engine, and one witness informed the coinmittee that he had 
successfully used the broad wheels of his engine as a roller, in con- 
structing a new road. On roads which are slightly metalled, or 
which rest upon a bad or insufficient foundation, there is no 
doubt that damage is done by the frequent passage of heavy road 
locomotives, ‘The effect upon such a road is vhus described by the 
following witnesses :—Colonel Innes states, ‘‘The effect of the 
engine traffic has been to depress the nine-inch metalled way in 
am | places to the extent of from three to four inches, and to 
b up the gravelled way, occasioning the expense of top- 


metalling the greater portion of it, The centre of the 
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road, the metal portion of it especially, was very much com- 
yressed, so that the centre became hollow and held water.” 

he Rev. W. Hurnard states, ** The injury is done in this way ; I 
have watched it (the engine) coming ; the weight of the engine is 
of course very great, and you will see the whole road yield before 
it as you see it approach. Immediately upon the first disintegra- 
tion by the engine, the narrower wheels of the trucks following 
exactly the same track, cut through this disintegrated material, 
which in wet weather is reduced to mere pulp, and in the summer 
becomes broken up and pulverised: for the road is not wide 
enough to allow their getting off from the centre of the road, for 
if they did they would cut in up to the axles, I have measured a 
wheel mark from 12in. to 16in. deep done by one passing of the 
engine and the trucks.” The tires of the wheels of road loco- 
motives may at present be classed mainly under two heads, 
viz., elastic, whether made so by india-rubber or by springs ; 
and non-elastic or rigid. Reference has been made by 
some witnesses to other descriptions of tires, but their use 
appears to be extremely limited, and not to be increasing. 
On hard well-metalled roads there does not appear to be much 
difference in ordinary weather between the effect produced by an 
elastic or by a non-elastic tire. On paved roads, or when the road 
is soft or unequal in material, engines with elastic tires are stated 
to do less damage than those with rigid wheels, but both the first 
cost and maintenance of elastic tires are proportionately heavier 
than those of the simpler rigid tires, and the non-elastic wheel is 
almost uniformly employed for ploughing and cultivating engines. 
While some persons attribute the damage done to roads to the 
engine, and others to the wagons drawn by it, it is clear that in 
some instances the damage has really been caused by the addi 
tional traftic, rather than by the means used for its transport, and 
that a portion at least of the injury would equally have been 
caused by the use of horses, With wagons built specially for 
steam traction, and with properly constructed wheels, little or no 
harm seems to be done upon well made and wide roads, 
Where, however, the road is of such a nature, cither from its 
construction or from its width, that wagons can only follow in one 
track, it seems to your committee that roads are more likely to be 
cut up by engines and their trains than by the carriage of the same 
traffic in ordinary vehicles which can take a different part of the 
road or, as it is expressed, “quarter” it on each journey. In certain 
districts, however, heavy loads of timber, gravel, and other mate- 
rials are occasionally conveyed on the carriages in common use in 
the locality, but evidence has been given to your committee, that 
in some instances these loads are carried in such a manner as to 
violate the provisions of the Act of 1861, and no attempt seems to 
have been made to enforce compliance with that Act, nor in most 
cases does the attention of the users of the carriages a Om to have 
been drawn to the fact that they were causing damage by a breach 
of the law. Your committee having considered these points, and 
having taken a considerable amount of evidence upon them, do not 
see any reason for making any alteration in the provisions contained 
in the existing Acts for regulating the width of the wheels of the 
engines, but they are of opinion that no wagon or other vehicle 
should be allowed to be drawn by, or attached to, « locomotive 
engine on any common road or highway other than a tramway, 
unless the tire of each wheel of the wagon having a bearing sur- 
face, be of the width prescribed in the following scale, ie.: 
When the weight on each wheel does not exceed } ton, din. in 
width ; exceeding } ton, and not exceeding 1 ton on each wheel, 
Gin. in width ; exceeding # ton, and not exceeding 1); tons on each 
wheel, Sin, in width ; exceeding 14 tons on each wheel, add lin. 
for every 4 ton in weight. 

Bridges.— The present state of the law in regard to the passage 
of road locomotives over bridges, appears to your committee to be 
anomalous and unsatisfactory. Under the Act of 1861, section 6 
enacts, that “‘it shall not be lawful for the owner or driver of any 
locomotive to drive it over any suspension bridge, or bridge on 
which a conspicuous notice has been placed by the surveyor or 
persons liable to the — of the bridge, that the bridge is insuffi- 
cient to carry weights beyond the ordinary traffic of the district, 
without previously obtaining the consent of the surveyor of the 

or bridge-master, under whose charge the bridge shall be for 
the time being, or of the persons liable to the repair of such bridge; 
and in case such owner of the locomotive and surveyor of the road 
or bridge, or bridge-master, shall differ in opinion as to the suffi- 
ciency of any bridge to sustain the transit of the locomotive, 
then the question shall be determined by an officer to 
be appointed, on the gman of either party, by one 
of her Majesty’s principal Secretaries of State, whose cer- 
tificate of sufficiency of such bridge shall entitle the owner of 
the locomotive to take the same over such bridge.” Evidence, 
however, has been given to your committee, that the existence of 
the power of appeal is not generally known, and in one case where 
it has been made, a witness stated that having, on the 21st April, 
— to the Home Office for an inspector be sent down, he had 
only received an answer on the 13th June, and even then he was 
deterred from further action by the fact that he was required to 
pay any expenses which might be incurred by such officer. 
Although it may be assumed that this delay was occasioned by 
the necessary inquiries on the part of the Home Secretary, the 
result shows a defective state of the law. The power of stoppage 
of bridges is stated by several witnesses to be vexatiously, or at 
least capriciously used, nor do the road surveyors appear to have 
any definite or certain method for determining the weight which 
ordizary bridges are capable of bearing. Your committee suggest 
that the surveyor should, in any such notice to be placed upon a 
bridge, insert the maximum weight which he estimates the bridge 
will safely bear. They further recommend that a more direct and 
an inexpensive mode of appeal should be provided. Section 7 of 
the Act of 1861 renders the owners of locomotives liable for all 
damage directly or indirectly caused by the breaking down of any 
bridge by the passage of poe 4 locomotive. This liability does not 
appear to attach to carriers of heavy weights when the weight is 
not drawn by steam. Mr. Aveling stated to your committee, 
“This anomaly exists at the present time, that if I send a boiler 
weighing 15 tons over the county bridge, drawn by fifteen 
horses, and that boiler breaks through the bridge, I have 
nothing to pay, but if I send the same boiler over a bridge with an 
engine weighing 8 tons, and that boiler breaks through the bridge, I 
have the whole expenses to pay.” Other witnesses gave similsr evi- 
dence, The recommendations of your committee on this point will be 
found hereafter at paragraph 35. 

Your committee are of opinion that it is not desirable to lay 
down too many regulations with reference to the trafiic of loco- 
motives over roads and bridges, as they feel assured, that as the 
economical and other advantages to be derived from the use of 
traction and agricultural engines become more widely known and 
apepeeetes, it will be for the interest of the ratepayers and others 
that the highway authorities shall adapt their roads and bridges 
for the use of those locomotives, but in the meantime they make 
the following recommendations :— 

Recommendation as to Roads and Bridges.—Section 5 of the 
Act of 1865, inter alia, limits the weight of road locomotives to 
14 tons, except in special cases. The weight of large agricultural 
engines is stated to be about 14 or 15 ons, and up to 18, It 
a probable that whatever improvements may be made in 
lightening traction engines by the use of smaller boilers and steam 
of high pressure, agricultural engines will not for some time to 
come be ade much lighter than at present, as the weight of the 
engine is necessary for the purpose of resisting the side strain of 
the ploughin, le. Almost all the witnesses who have spoken 
of damage done to the roads, have admitted that agricultural 

engines have become a necessity in many localties, and several 
persons have qualified their opinion as to p ainag i 


distinction between the uent passage of engines 4 
tion, and the pe Hey journeys of squiculiueal teow gg ail 
committee are therefore that the following should be the 
priaciples upon which for should be i 





(1) That no owner of a locomotive engine shall be liable for 
damage done to any bridge by the passage of his engine, pro- 
vided that the weight of such engine does not exceed 20 tons, 
and provided that no notice be affixed ; (2) that if such notice be 
affixed, the owner of a locomotive shall be liable for damage 
done by his engine, if the weight of the engine exceeds that 
named in the notice; (3) that if the engine exceeds 20 tons the 
owner should be liable, whether notice shall have been affixed or 
not; (4) that any age taking an engine of more than 20 tons 
in weight over a pu lic road shall be liable for all injury to the 
road which can proved to have been done by the p e of 
such engine. This appears to be the proper place in which to 
notice another alleged grievance with respect to which evidence 
was laid before your committee. There seemed to be in the 
minds of many of the witnesses representing highway boards, 
as well as in those of some independent wit who gave 
evidence before your committee, a feeling that there was hardship 
in the fact that damage was caused (or supposed to be caused) by 
steam traffic along roads, and that in consequence extra expense 
was thrown upon the road trustees or highway boards, whilst the 
owner or user of the engine, if not resident in the district, con- 
tributed nothing to the repair of the road, except in cases where 
tolls are still maintained. It was not denied that, were 
similar damage done by non-residents using horse power, 
there would be no liability to contribute to the repairs of 
the damaged roads, and no witnesses were able to suggest to 
your committee a sutisfactory mode of carrying into effect 
the views which they entertained as to the desirability of causing 
owners of engines to contribute, as such, to the repairs of the 
highways. For example, it was suggested by some witnesses 
that a license should be required by every owner of an engine, and 
that the money derived from these licenses should be available for 
division amongst the highway authorities upon whom extra ex- 
pense had devolved in consequence of the use of road engines in 
their district. But the same witnesses admitted that these funds, 
if locally administered, would fail to meet the cases where damage 
has been done by an engine travelling in more than one district ; 
whilst if they were brought into one central fund, it would be im- 
possible to ascertain with accuracy in what proportion payment 
should be allotted to each district. This question appears to your 
committee to form part of the general one of the maintenance 
of all public roads, when such maintenance is not defrayed by 
tolls ; and your committee can see no reason for making any re- 
commendation that owners of locomotive engines should laced 
in this respect in a different position from that occupied by the 
owners of other wheeled carriages. 

Licenses. —From the evidence laid before the committee it 
appears that there is an unanimous feeling on the part of the 
owners and users of engines, against leaving in the hands of local 
authorities the power of making orders as tothe hours during which 
locomotives may travel within the several local districts. There 
is no doubt that (whether intentionally or not) the present powers 
are sometimes used in a manner whieh is vexatious in its opera 
tion. For example, the Metropolitan Board? of Works, whilst 
(under their order of the 11th November, 1870) they permit at all 
hours the use of locomotives for road purposes throughout their 
jurisdiction, have made a rule by which they prevent the 
use of locomotives for other purposes working, except 
at certain hours, within ten miles of Charing Cross. Mr. 
Aveling thus describes the effect of this rule: “The Act 
of Parliament says that engines shall not travel through 
towns or cities at a higber rate of speed than two miles an hour; 
the Metropolitan Board of Works allow engines to pass through 
this district of 20 miles only between the hours of ten o'clock at 
night and six o’clock in the morning; the Act says that we shall 
only travel two miles an hour ; the Metropolitan Board of Works 
say that we shall pass through these 20 miles in eight hours ; the 
consequence is our engines are stopped at all sorts of places, and 
unless we travel quicker than the = allows, the police stop the 
men on the roads wherever they may happen to be when six 
o'clock arrives, and the authorities fine the owner of the engine 
for allowing the engines to stop on the road; the greatest difficulty, 
trouble, and loss is thereby occasioned.” In another part of the 
evidence will be found a statement that certain local authorities 
had prescribed the hours from midnight to two a.m., as the only 
ones during which a locomotive was to work in their district. 
The principal evil, however, is that the authorities of any one 
highway district may, without reference to other districts, 
prescribe such limitation to the hours of working locomo- 
tives, as practically to stop their use in districts which are 
adjoining, or on the same lines of road. Much evidence was taken 
upon this point, and various suggestions were made to your com- 
mittee as to the authorities with whom, if any power of licensing 
was to be given, it should rest. Your committee are of opinion 
that with the exception of the cases where engines work wpon 
narrow roads, hereinafter referred to, no power of restricting the 
hours of working should be conferred upon local authorities. 
Where, however, under their local Acts the authorities have 
general power to regulate traffic, it is not proposed to interfere 
with such general powers, Representation has been made to your 
committee of the danger and inconvenience which occur in country 
districts to carts, carriages, \c., from meeting in narrow roads 
engines and their trains. It is true that, as to the mere question 
of room, it is probable that an engine creates no greater obstruc- 
tion than would be caused by a load of hay, a thrashing machine, 
timber wagon, or other large object; but it is equally true that an 
engine cannot, on account of its weight, be taken under ordinary 
circumstances as near the edge of the road as a vehicle drawn by 
horses, Your committee therefore recommend that on narrow 
roads the use of engines should be to some extent restricted. 
They suggest that it shall be in the power of some local authority 
to prohibit the passage during certain hours of any engine along 
a road of less width than 20ft. within such local district. 

Regulations.—From the evidence given before your committee, 
it appears advisable that the regulations laid down in section 3 
of the Act of 1865 should be revised. No. 1 provides that three 
persons be employed to drive a locomotive, and if more than two 
wagons be attached an additional person shall be employed. 
No. 2 provides that one of these persons shall precede the engine 
at a distance of 60 yards with a red flag in his hand, and that he 
shall stop the engine and assist. There is a concurrence of testi- 
mony that this red flag practically does more harm than good. 
If displayed it is said to frighten horses, and more than one 
witness stated that it is as often as not wrapped round 
the staff. If the flagman is to assist horses, the flag 
deprives him of the use of one hand, which is undesirable ; 
whilst in towns he is scarcely seen and gives no real notice, nor is 
he at any time of any use to traffic coming from behind. Again, 
it appears unwise to prescribe the actual distance at which the 
— or other person is to precede the engine. In one instance, 
a an in assisting a horse past the engine (in accordance with 
the provisions of the Act of Parliament) was actually tined by the 
magistrate for not being at the same time sixty yards in front of 
his engine. There is evidence also that the person carrying the 

is frequently merely a boy. Your committee are therefore 

of opinion that it would be well to discontinue the use of the flag, 
but in the case of road locomotive traffic hereinafter classed as 
heavy, that thre ecompetent persons should still be employed with 
the engine. That one of these should precede the engine, and 
assist horses past it if necessary, but that no particular station 
should be assigned to him. No, 3 appears to be indistinct, and it 
is doubtful whether its retention is necessary, No, 4 contains 
restrictions as to steam blowing off, &c. Your committee are of 
opinion that these restrictions should be confined to cases of 
wilful neglect. No. / provides that a locomotive shall be stopped 
if required, either bythe fl or by any person with a horse, It 
appears to be desirable to alter this rule. Such a stoppage of an 
of course stops the traffic behind it for a moment, and it is 





ine 
in the power of any person to stop the engine repeatedly, and 


without any reasonable cause, A witness states, “‘a m 
ordered the engine to stop, and then go on again, and then stop 


| again, so that he might train his horse in the centre of the town. 





A similar case is liable to occur anywhere. In the opinion of 
your committee, this power of stoppage by the public should be 
so far restricted as not to be used vexatiously. No, 6 regulates 
what light should be displayed ; your committee do not suggest 
any change in this rule. 

Speecd.—Your committee recommend that, for limitation of 
speed, all road locomotive traffic be as hereinafter divided 
into two classes, heavy and light:—(1) All locomotives exceed- 
ing six tons in weight, or having separate carriages attached 
to them, be c as heavy. That the limit of speed for 
heavy traffic be confined to speed not exceeding three miles an 
hour in towns, and four miles an hour in the country. (2) That 
self-contained locomotive carriages (or engines) not exceeding six 
tons in weight, making no sound from the blast, and consuming 
tLeir own smoke, be classed as light, and that they be permittec 
to travel at the ordinary speed of vehicles drawn by horses, and 
only subject to the same restrictions as such vehicles, That in 
addition to the requirement of section 7 of the Act of 1565, 
providing that the name and residence of the owner of every loco- 
motive be affixed conspicuously thereto, it shall be further neces- 
sary to affix to every engine, in legible characters, the maximum 
weight of such engine, including the weight of all articles 
habitually carried on and init. Your committee further suggest 
that the colour in which such description be painted should be 
different for the heavy and for the fight traftic respectively, so 
that it could easily be ascertained if an engine were travelling at 
a speed beyond that to which it was entitled by its class, With 
respect to the employment of steam upon tramways, while your 
committee do not think that their report would be complete 
without some reference to it, they do not believe that they are 
jus‘ified in entering into the full consideration of so important a 
subject, without a more distinct reference than that which was 
given to the committee. They have therefore only taken evidence 
upon those points of difference which exist between ordinary steam 
traflic upon roads and that upon tramways, especially with reference 
to the question of control, of noise, and of power of stoppage, The 
committee do not think it advisable to make any recommendation 
as to the employment of steam on tramways, but they have re 
ceived evidence that the control and stoppage are at least equal to 
that possessed over ordinary tramway cars drawn by horses, while 
there need not be any noise greater than that produced by the 
movement of the car. The evidence before your committee justi- 
fies the belief that the noise of the discharge steam, usually called 
the blast, can be so far diminished as to cause practically no danger 
or inconvenience. It has apparently been dealt with in several 
different ways, all of which have been more or less successful. Your 
committee are therefore of opinion thatitshould be imperative on the 
owners of engines classed as light traffic, tocause their engines to be so 
constructed as to prevent any noise from the blast. With respect 
to heavy traffic, your committee, having in view the large number 
of engines now employed which are not noiseless, do not consider 
that the means for the abolition of the blast should be rendered 
compulsory. Your committee consider that the same distinction 
between heavy and light traffic should also be drawn with respect 
to consumption of smoke ; and that the present regulations should 
be relaxed in the case of locomotive engines classed as heavy 
traffic, and habitually working in the country. That light traffic 
engines should be compelled to consume their own smoke or use 
smokeless fuel, and that in towns all engines should on all occa- 
sions be subject to the same regulations. It has been stated that 
in country districts smokeless fuel cannot be procured, and 
evidence has been given to your committee which shows that it 
is considered impossible to construct a road engine which, under 
all circumstances, wi!l burn coal without producing smoke. For 
these reasons your committee recommend the above relaxation of 
the present rules. 

Penalties. — Your committee do not think it strictly comes 
within their province to define the penalties to be imposed in any 
future Locomotives upon Roads Act. They, however, express an 
opinion that the penalties should be adequate to produce com 
pliance with the provisions of the law, and that they should be 
easily recoverable. 

They also recommend that an abstract of the regulations should 
be prepared for the use of drivers and others in charge of road 
locomotives, and that every driver shall be bound to carry with 
him on his engine a copy of such an abstract. This is now done by 
certain large firms, and it appears to afford reasonable assurance tu 
the public, that persons employed with engines shall not be guilty 
of breaches of the law, except through their own neglect. 

Several witnesses have suggested to your committee that engines 
should be required to be Jicensed, and that drivers should also be 
licensed. Your committee are not prepared to agree to 
such proposals, It is not clear that they could be efticiently 
carried out; it affords no adequate protection to the public, while 
the interests of the owners of engines appear to give the strongest 
guarantee against accidents so long as they remain liable for the 
consequences of such accidents. 

In all cases where a discretionary power is given to a local 
authority, your committee recommend that a power of appeal 
should be given to one of her Majesty’s Secretaries of State, or to 
such other person as may be deputed to act under his authority. 

Your committee finally recommend that the regulations 
affecting the use of road locomotives should be consolidated into 
one Act, and that such Act should not be temporary in its dura 
tion, 





Ar the meeting of the Commissioners of Sewers of the City of 
London on Tuesday, it was resolved to pave the following 
important streets with the Val de Travers asphalte :—Gresham 
street, Wood-street, Lawrence-lane, Bow-lane, St. Ann’s-lane, and 
part of Old Bailey. 

HELIGOLAND.—After struggles innumerable, his Excellency 
Colonel Fitz Maxse, the Governor of Heligoland, has succeeded in 
getting a submarine cable. The company is called the Hamburg 
and Heligoland Submarine Cable Company, and is German, with 
its headquarters at Berlin, but, we believe, with English capital. 
Heligoland is thus practically annexed to Germany by means of 
English capital. The Heligoland end was laid by the little steamer 
belonging to the island, the La Plata, and the other end on the 
island of Neuwerk, in the Elbe. It will be of immense use to the 
Germans, as it will always keep them advised in the event of any 
fleet or strange sail approaching the mouths of the three great 
rivers, whilst it would be practically useless to us if we should 
want information which our cousins German might not hereafter 
wish us to have. —Nautical Magazine. 

TRACTION ENGINES.—A case of great importance to makers and 
owners of traction engines has been tried at the Bedfordshire 
Assizes. The case, Reg. v. Kitch , was an indictment against 
the owner of a traction engine for the non-repair of a county 
bridge which had been broken down by reason ot the passing over 
it of the defendant's engine. There was no notice attixed at the 
approaches to the bridge forbidding the passage of engines, On 
the 12th February the engine, in passing over it, caused it to give 
way, the engine fell into the stream, and the two men in charge 
of it were killed, Baron Cleasby, who tried the case, ruled that 
under sections 6and 7 of the 24th and 25th Vic., chap. 70, (the 
Locomotive on Roads Act), the surveyor of highways may, by 
affixing a notice, render it unlawful for any locomotive to cross a 
bridge if he deems it unsafe for locomotive traffic ; but that he is 
not bound to affix any such notice, and that where no such notice 
is affixed a locomotive may pass upon the bridge, but at the risk of 
the owner or person in charge of it having to make good any 

occasioned to the bri thereby. A verdict of guilty was 
pone thew directed, and his Lordship consented to state a case 
for the Court of Crown Cases Reserved. It will cost between 
£200 and £300 to reinstate the bridge. 
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VIENNA EXHIBITION.—SIX 


COUPLED GOODS ENGINE. 


CONSTRUCTED BY THE RUSSIAN COMPANY OF MECHANICAL AND METALLURGIC WORKS, ST. PETERSBURG, 
FOR THE RJALSK WIAZMA RAILWAY, RUSSIA. 
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A STEAM REAPING AND MOWING MACHINE. 

Mr. Cumminas, of Geneseo, Illinois, U.S., more than five years 
ago invented and constructed the steam reaping and mowing ma- 
chine which we illustrate in the annexed cut. The tubular boiler 
is 3lin, in diameter and 5ft. high. There are two steam cylin- 
ders, each 4in. by 8in., Hy ame with a water tank holding five 
barrels of water, and coal bunkers containing five bushels of coal, 
"the large driving wheels are 5ft. in diameter and 8in. in tread ; 





the front steering wheel, operated as shown, is 4ft, in diameter, 
with similar tread. The grass knife cuts 6ft. 4in., and the ~~ 
knife 9ft. Gin. The inventor states that he drives his engine from 
farm to farm without the aid of hi and that it traverses over 
ploughed land, up hill or down, with ease. The rate 
of speed is about four miles per hour, and an acre of ground can 
be mown in twenty minutes, The grain thrashing machine is 


! 
placed on a two-wheeled onion, which is coupled on behind the 
engine, and is thus hauled by the latter over country roads from 
place to place throughout whole counties, The entire weight of 
the apparatus is about two tons, without coal and water. 

There does not appear to be any reason why such a machine 
would not succeed very well where tracts of corn have to be 
cut, as on the steppes of Russia or the plains of Hungary, and we 
commend the idea te the attention of agricultural engineers in this 
country. 


CUMBERLAND BASIN, BRISTOL DOCKS. 


THE dock accommodation at Bristol has just received an important 
addition in the shape of the new dock at Cumberland Basin, which 
was formally opened on Saturday last. The locks which the 
present works are intended to supersede were of the original 
| works first opened as the Floating Harbour of Bristol, in the year 
| 1809. When first designed, these works were considered of a bold 
character, and in advance of most then existing —_ but since 

the introduction of an increased size of vessels, an ae long 
| steamers, the angle of juncture of the old locks with the river was 
| found to be very awkward and dangerous. To remedy this, as well 

as to give increased facilities for admitting a larger class of vessels 
was the object of the designs for the improvements now carri 
out. The angle formed by the line of the old entrance locks with 
the axis of the main channel of the river is 63 deg., while the angle 
formed by the new entrance lock is only 28 deg. All the most 
important parts of the work, exposed to the greatest wear and tear 
—such as the sills, the hollow quoins, the scouring sluices, and 
the coping—are of a fine grained Cornish granite. Most of the 
lock walls are of hard mountain limestone. The scouring culverts 
are of a hard quality brickwork, set in Portland cement. The 
bottom of the lock chambers are lined with a thick invert of hard 
brickwork. The foundations for the lock sills and gates are carried 
| down to the solid red sandstone rock, which underlies the general 
foundations $ —— As = is a that there is ry —— 
in the ground round these works an — springs in the grave 
underlying the locks, the engineer, Mr, T. Ho vo has made pro- 
vision for removing the up pressure by forming in several 
places through the inverts at the bottom of the lock self-acting re- 
tief valves, which open when the upward pressure is _—. and 
close against the tide. The dimensions of the new locks are as 
follows, viz. :—The junction lock, 1 
and Cumberland , is 350ft. 1 and 62ft. wide, having the 
upper sill 23ft. 6in., and the lower 
junction lock in use up to the time of the completion of the new 
work was only 182ft. by 45ft. wide, the extreme beam 
steamers en: the harbour was limited by these dimensions, 


e steamers 
locked in or out. The entrance lock be- 
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were built by the Docks ittee’s workmen. The 
large iron ga’ which are found to work admirably, are of a 
somewhat the whole of the wrought iron 
ribs and being subject only to a compressive strain, so that 


they resist the pressure of water on the principle of an arch, where- 


bya i saving of material both as weight and 
cost is obtained. The gates turn upon solid gun-metal balls, 
working in cups, accurately fitting the bottom of the heel post, 


and have proved to work exceedingly easy and to be ectly 
tight under extreme pressure. These gates, as well as the 7 
sluice valves and the machines for opening the bridges and the 
by hydraulic power. 
This gear consists of a pair of steam engines, 44 horse- wer each, 
ram or pump which forces water into an ac- 
17in. ram with 80 tons. The water, 
theref. which is forced in by the pumps underneath this 
ram is all subject to a pressure from 700 lb. to 800 lb. per 
uare inch, and is carried from the accumulator cylinder in pipes, 
which have tested up to 2000 Ib. a to all parts of 
the works where it may be required. use at any lar 
work this water acts upon small gun-metal rams in cylinders which 
set in motion the gear of the machine acted upon. All 
these machines are placed in chambers sunk below the surface of 
the ground, the waste pressure water as running away into 
the lock. In this way the hydraulic capstans, which readily haul 
the heaviest vessels, are actuated, a small two-cylinder ine 
being placed beneath them. In the same way the sluicing valves 
are or lowered. These valves are so efficient that the lock 
can be filled or emptied! in six minutes, and great care has been 
taken to distribute the sluice overflows that the scouring action is 
diffused instead of being concentrated. Below the entrance lock 
is a fine quay wall, the construction of which, we understand, has 
been one of the most difficult parts of the work, as it is built out 
on the mudbank of the river; the foundations had to be laid in 
some places 53ft. below the upper surface. At the end of this is 
an inclined plane 212ft. long, intended to form a landing-place 
either for cattle or for passengers, as may be required, and which 
has already been found a great convenience as a general landing- 
place from the river. Below this, again, is placed a floating iron 
pentece landing-stage, for passengers only, ft. long, rising and 
— with the tide, and which is connected with the shore by a 
movable iron bridge hinged at the top to a timber jetty on a level 
with the roadway. On the back of this jetty, and closing it in, are 
built the waiting-rooms for the accommodation of steamboat pas- 
sengers, The whole of the roadway near this work has been 
widened out by a wall built out on to the bank of the river, so as 
to form a convenient ory to the landing-stage. 

The total payments for all the new works up to the Ist May, 
1873, including the ae ey purchased, we find from 
the published accounts of the Docks Committee to be £314,190 0s, 7d. 
This amount is made up as follows, viz.:—New junction-lock, 
gates, and machinery, £102,890 12s. 1d.; new entrance lock, gates, 
and machinery, and pontoon landing-stage, cattle slip, X&c., 
£160,616 19s. 9d.; improvements on the river and removal of 
— including purchase of Hotwell-house and other property, 

351 16s. 1d ; new dredging plant and other general works, 

ee law, and engineering expenses, £11,330 12s, 8d. 

ractically, the principal po of the works, the new locks, 
may said to be complete, although there is still some finishing 
off to do at the surface of the surrounding ground and approaches. 
The excavations in the river will still occupy some considerable 
time. The work of excavating the rock under low water-mark is 
& very difficult and tedious process, the river being too narrow to 
admit of the erection of proper coff , within which the 
work would be best executed, and the consequence being that the 
excavations for een get refilled with mud every tide, necessi- 
tating great labour elay in daily pumping and clearing out 
— In order to prevent any damage to vessels only very low 
clay dams are itted to be used round these excavations, and 
when any freshets occur in the river these are submerged, and 
the work is necessarily stopped. The contractor for the masonry 
and earthwork in this extensive undertaking was the late Mr. 
Wm. Tredwell, of Birmingham; for the iron lock-gates and 
pontoon landing-stage, Messrs. Maudslay Brothers, of Cardiff ; 
for the hydraulic machinery, Sir Wm. G. Armstrong and Co., of 
Newcastle-on-Tyne ; for the iron swing-bridge over the junction 
lock, the Avonside Engi ~-— , Bristol. Mr. F. Sinde was 
the able er for T _ during the ter portion 
of the work. . Robert Fenton has m the inspector of the 
masonry, and Mr. R. Chesters of the lock-gate work; while the 
whole of the work has been carried out under the personal super- 
intendence of Mr. T. Howard, the engineer to the Bristol ae. 


SIX-WHEELS COUPLED RUSSIAN GOODS LOCO- 
MOTIVE AT THE VIENNA EXHIBITION. 

WE publish a pee this week illustrating a fine Kussian 
locomotive exhibited at Vienna. This is one of twenty engines 
in course of construction at the works of the Russian Company of 
Mechanical and Metallurgic Works, St. Petersburg, and intended 
for service on the — and Wiazna Railway, to the locomotive 
superintendent of which, Mr. A. Borodin, we are indebted for the 
following particulars of the engine, The principal dimensions 
are :— 





Diameter of pistons .. .. os os «+ «+ «+ 18in. 

Le Ofstroke ss os oe ef «+ oe oe 24in, 

Total length of boiler .. .. os ss + oe 22ft. 9-16th in. 
E diameter of boiler .. «. «+ oe «+ 4ft. Spin, 
Thickness of plates of barrel .. «+ «+ «+ i 
Thickness of plates of outside fire-box .. .. §in. 
Thickness of plates of tube plate. 


© 0c co co gil. 
‘ickness of per plates of inside fire-box .. od 

Thickness of tube late of inside fire-box .. lin.| 

Centre to centre of fire-box copper stays.. .. 4in. 

Diameter of ditto 1. «2 oc oc of « oe gin. 

External diameter of tubes .. .. «. «+ «+ 2in. 

Number of tubes eo ce co co co co eco 168, 

Centre to centre of tubes) se es ++ oe oe 2fin. 

eo ee e+ 175 square feet. 


ite . oe 
surface of tubes.. .. .. +» 1213 square feet. 
Surface of fire-box .. .. .. oe oo oe e+ 91 squure feet. 
Total heating surface .. .. .. «+ «+ «* 1304 square feet. 
Diameter of wheels .. .. oc oe oo o¢ oe 4ft. 2in. 
ig pressure .. .. «+ «+ «+ Qatmos, 
Total weight ofthe empty engine .. «. «. 29 tons. 

The boiler is of best selected ye ery The specification 
requires that the breaking = 8 not be under 49,000 lb. 
per square inch lengthways of the plate, and the elongation not 
under 8°75 per cent.; in reality it sustains more. the seams 
are lap-jointed and double-riveted. The railway company re- 
quired only the longitudinal joints double-riveted, but the 
engineer of the works pref , for reasons which we do not 
understand, to make all the joints double-riveted. The barrel of 
the boiler consists of three rings, each of which is formed from a 
single plate with but one[longitudinal joint. The rivet holes are 

unched to , and then drilled out to the required jin. 
Someten, e inside fire-box is made of but three copper plates; 
the tube plate, the back plate, and the plate forming the crown 

e The fire-box copper stays are screwed into both 
tes, anid riveted over the heads. For increasin 


©0] and iron & 
of See saclay of these ota bolts the thread on the middle part is 


turned off; the stays are throughout their length, so that if 
one should break fact would be made known at once by the 
leakage into the fire-box or outside. The crown of the box is 
stayed with — t iron roof stays, 
The fire-box for burning coal of the Moskav district. 
rance — it is 
and peat, being, in fact, a 
lignite. I¢ gives much ashes and tends to clinker, and 
in some examples it cakes a little, For this reason the front end 
of the fire-box is fitted with a movable clinker grate—shown in 
box to facilitate the removal of slag, 
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: VIENNA EXHIBITION—SIX COUPLED GOODS ENGINE. 


CONSTRUCTED BY THE RUSSIAN COMPANY OF MECHANICAL AND METALLURGIC WORKS, ST. PETERSBURG, FOR THE RJALSK WIAZMA RAILWAY, RUSSIA, 
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clinioen, and ashes, This horizontal grate is of cast iron, but the ; All the engines are provided with Le Chatelier's counter-pres- _ tween the pager These balance-weights, equivalent to 900 Ib. at 
a —_ are of wrought iron. sure steam e, the of which have been fully ex- the crank pin, are so distributed between the three wheels on 
acter with are of wrought iron ; they are secured in the tube | plained in this journal, vol. xxviii., 1869, 191. The injection | each side of the engine, that the driving wheel receives the one- 
he pd ferules or bles. The steam pipes are of copper. | of water without additional steam is e under the slide valve | half of this weight, and the coupled wheels the other half of it. 
foct-alete {re mouth of the blast pipe oan be altered from the | itself in the sides of the discharge porta, The introduction of this | The balanoe-weights are placed opposite the cranks, and balance 
The ae — giviz & means of regulating the draught. | apparatus has required the replacing of the reversing lever by the | exactly the coup and connecting rods, the cranks and crank 
dam oad nated on the front and hind sides; these eevapans Goes Each e has safety valves, one p pins, so obtaining the so-called “vertical equilibration” of the 
So see oo “ii y rods worked from the foot-plate. The | on the s dome is of Megenhofen’s patent, a Bourdon’s steam | engine. The tires are Vickers’ cast steel, 5yyin. wide, and 2in. 
: the lotenlon | —— of increasing the draught, is made coni- | gauge, three gauge cocks, a water of glass, a whistle, and two | thick when finished. The axles are of the best scrap iron ; the 
th : top 17 ‘ Th eter at the bottom being .and that of Frieiman’s injectors (Nos, 9 and 10), one of which is filled for | axle boxes of wrought iron, fitted with hard gun-metal bearings, 
blast P. din. in tom tal researches on action of the the fire with the water contained in the tender. | lined with Babbett’s white metal. The pistuns and the cross-heads 
theo Orel i sat ti by Priismann, confirmed the recent | Each engine is provided with a mud plug in the smoke-box end of | are of the best scrap iron ; the piston rods, connecting and coupling 
trated th a ro ons of Dr. G. Zeuner, have rly demon- | the barrel of the boiler, four plugs round the bottom of the fire- | rods are of cast steel. e framing consists of inside wrought iron 
a the advantages of these chimneys. Thus, for example, Dr. | box, one at each angle, and five plugs inthe outside fire-box for plates, perfectly solid and straight throughout. Exch engine is 
— shown that a conical chimney, with a diameter at the | clearing out the crown of the fire-box. rovided with a “‘cab” over the foot-plate, The frame of this 
I ~_ equal to three-fourths that of the top, increases the quan-| The engines have six wheels, the axles of which are placed house is glazed both in front and at the sides, and has a door in 
— air ae in p es blast by about 15 per cent. pase cag rd | between the fire and smoke boxes; all wheels are coupled; the front to allow the fireman to go out to oil the cylinders. 
wit . in rical chimney. These conical chimneys have long | middle axle is the driving one. The wheels are entirely of scrap | The workmanship of this engine, we may add, reflects much 
enjoyed favour in this country. iron, but the balance-weights are of cast iron, securely fixed be- credit on the makers. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Datesof Provisional Protection for Six Months. 


996. EvizanetH Dray, Hampstead-road, London, ‘‘ An improved means 
of making ships’ boats and rafts buoyant.”—18th March, 1873. 

1975. SamugL. Kay and Tuomas Kay, Stockport, Cheshire, ‘‘A new and 
improved utilisation of linseed and other ingredients for the f: 
ture of certain medical compounds,”—31st May, 1873. 

2119. Freperick HarcraveGrey and WItt1aM Harris, Old Bond-street, 
London, ‘‘ Improvements in breech-loading express rifles and other 
small arms,”—16th June, 1873. 

2172. ArrHuR Avocuste Crespin, Parmentier, Paris, ‘‘ Improvements in 
transmitting despatches, and in the apparatus conne: therewith.”— 
21st June, 1873. 

2195. Joun MacixTosu, py London, “Improvements in tobacco 
pouches or ptacles for containing tobacco, applicable to other 
purposes.” —24th June, 1873. 

2202. ALFRED Vincent Newton, Chancery-lane, London, “ An improve- 
ment in the fastening of hat pegs or hooks.”"—A communication from 
Alwin Tiirne, Dresden, Saxony.—24th June, 1873. 

2241. GeorcE Epwarp Laverack, Stratford, Essex, ‘‘ Improvements in 

fasteni fastening the doors of railway carriages, 











pparatus for ig and 
applicable also to other purposes.” 

2247. Joun Carter and James Epwarp Carter, Halifax, Yorkshire, 
‘‘Improvements in the manufacture of water or stench traps.”—28th 
June, 1873. 

2264. WitL1AM CHARLES ALDRIDGE, Birmingham, ‘Improvements in 
collar studs, solitaires, sleeve links, and other like dress fastenings.” — 
20th June, 1873. 

2278. Spencer Duwy, Princes-square, Finsbury, Loxdou, “ An improved 
liquid for destroying vegetable life and checking its development.”— 
lst July, 1873. 

2318. James Harruwairte, Brooktield-place, Belfast, Antrim, Ireland, 
“Improvements in means or apparatus for extracting chlorine from 
chloride of lime.”—4th July, 1873. 

2333. JOHN Pereira, Chalfont-road, Holloway, London, “ Improved 
apparatus for the prevention of fraud on tramways and other lines of 
transit.”—ith July, 1873. 

2340, Jutius FrieDLAENpER, Berlin, Prussia, ‘‘An improved printing 
press.”—A communication from Peter Korfitz Moeller, Leipsic, Prussia. 
7th July, 1873. 

2352. WitttaM Ricnarp Camrpect, Clifton Cottages, Clifton-road, 
Hammersmith, Middlesex, and WILLIAM Parker, Sumner-hill-terrace, 
Wood-green, Middlesex, ‘An improvemeut in gas burners for use in 
street lamps, offices, public buildings, and all places where gas is con- 
sumed.”—8th July, 1873. 

2370. RicHarD Lee, jun., Street Cobham, Surrey, “ Improvements in 
boilers for generating steam, also for horticultural and domestic 
purposes.” 

2371. JoserH Mayen, Great Portland-street, London, ‘‘ Improvements in 
thermometrical apparatus for clinical and other uses.” 

2373. Henry Moore, Blackburn, Lancashire, ‘‘ Improvements in the 
construction of steam engines.” 

2375. SamueL Wuirremore Torrey, Southampton-buildings, London, 
‘“‘An improved method of preparing textile fabrics, india-rubber, 
gutta-percha, aud other like materials to preserve them from decay.” 

2370. Henry Duncan Preston CunNINGHAM, Bury, near Gosport, Hants, 
“‘Improvements in means and appliances for working heavy projec- 
tiles.”—9th July, 1873. 

2380. Frank WirTH, Frankfort-on-the-Maine, Germany, ‘‘ A new con- 
densing steam engine with variable expansion gear actuated direct 
from the governor.”—A communication from Messrs. Scheller and 
Berchtold, Thalweil, near Zurich, Switzerland. 

2381. Hucn Muir and James Catpwett, Glasgow, Lanarkshire, N.B., 
‘* Improvements in steam stecring engines.” 

2383. Epwarp THomas Hucues, Chancery-lane, London, ‘‘ A new woollen 
fabric.”—A communication from Ebenezer Lush, Melbourne, Victoria. 
3385. James Hunt, Ewell Powder Mill, Ewell, Surrey, “ Improvements 

in preparing peat or peat earth.” 

2387. DANIEL Pipceon and WILLIAM Manwarine, Britannia Works, 
Banbury, Oxon, ‘‘ Improvements in harvesting machines.” 

2388. Henry Epwarp Newron, Chancery-lane, London, “A combined 
sail and marine drag for boats.”—A communication from Thomas 
Madison Fleetwood, Savanah, Georgia, U.S.—10th July, 1873. 

2392. Wittiam Witson, Wood Hey, Bebbington, Cheshire, and Henry 
Burcu, Bedford Leigh, Lancashire, “Improvements in mowing and 
reaping machines.” 

2394. Harry Fincu Nicuo.t, Brabant-court, London, ‘‘ Improvements in 
carriage springs and in the mode of adapting the same to wheeled 
carriages.” 

2395. WILLIAM 
*“*Improvements in over g an 
communication from Emile Cornely, Paris. 

2397. ALFRED GeorGeE Sreicut, Spencer-street, Goswell-road, London, 
“Improvements in the manufacture of boxes, canisters, dredgors, 
cartridges, and other similar articles.” 

gg on Rogpertson, Hounslow, Middlesex, ‘‘ Improvements in 
saddles.” 

2400, Witt1am AnDREW Comper, Leeds, Yorkshire, ‘‘ Improvements in 
spanners or wrenches.” 

2101, CHARLES Ernesto Sracno.etti, Paddington, London, ‘ Improve- 





Epwarp Gepcr, Wellington-street, Strand, London, 
H eter tet ines.” — A 





ments in working railway signals by electricity.” 

2402, Georce SraPpLeton, Cockspur-street, Westminster, ‘Improved 
apparatus for signalling or communicating in railway trains between 
passenger and guard and guard and engine-driver.”--11th July, 1873. 

2104. Joun Rosinson, West Bromwich, Staffordshire, ‘‘ Improvements in 
machinery or apparatus for charging and discharging retorts, ovens, 
and furnaces.” 

2495. Samuet Reynocps, Birmingham, ‘Certain improvements in snap 
or portable connectors for harness and other useful purposes where a 
metallic portable connector may be required.” 

£406. AroinE Ray, Denmark-road, Camberwell, Surrey, ‘‘ A new siphon 
set in motion by insuftlation suitable for decanting any kind of liquid.” 
—A communication from Victor Rousson, Bas-en-Basset, Haute-Loire, 
France. 

2408. Tuomas Lers, Stockport, Cheshire, and Georce Warp, Bredbury, 
Cheshire, ‘*Improvements in apparatus for curling the brims of 
hats.’ 

2410, Joun Kyte, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in appa- 
ratus for the manufacture of ice.” 

2411, Joun CLayTon Mewsurn, Fleet-street, London, ‘‘ Improvements in 
preserving wood.”—A communication from Alexandre Hatzfeld, Nancy, 
France. 

2412. Pierre ANTOINE GAILLON, Paris, ‘‘ Improvements in casks and in 
the machinery employed in making the same.”—12th July, 1873. 


BensaMIN DeaRDEN, Leicester, ‘‘ Improvements in the manufacture 

2440. Liows Gye, Hampton, Middlesex, * Improvements in fire-arms,” 

. Lione, Gye, Ham; mprovemen' re-arms. 

2441. Witt1aM WorMALD and EpmMuND ‘Sosueet Laode, Yorkshire, ‘‘ Im- 
provements in se’ machines.” 

2442. Ropert Knorr, a Lancashire, “ Emgerrannts in treat 
sewage and other foul liquids, also partly applicable to bleaching 
other cleansing operations.” 

2443. Toomas TinsLEy, Sedgley, Staffordshire, ‘‘ A new or improved self- 
f copying brush with reservoir handle.”—A communication from 
Walter Shriver, New York, U.S.—15th July, 1873. 

2444, Hezextan Hewsrr, Birmingham, ‘‘ Imp ts in the f: 

o olders.” 

2446. Sorus Emit Howrey, Gracechurch-street, London, and FrEDERIC 
Henry VaRiey, Mildmay Park Works, Stoke Ne’ London, 
“Imp t ting, indicating, and apparatus, 
mg ma to —— instruments.” 

2447. ER WiLson, Nobl . Peebles, N.B., “A new or improved 
—-> plough, parts of which are applicable to other agricultural 
machines.” 

2448. Ropert Utricn ErzensBercer, St. Pancras, London, ‘‘ Improve- 
ments in apparatus and arrangements for making infusions or extracts 
from substances.” 

2449. WaLTER WeLpon, Abbey Lodge, Merton, Surrey, “ Improvements 
in absorbing dilute chlorine, and in apparatus for that purpose.” 

2451, Ex1zan Hem, Manchester, ‘‘Improvements in the construction of 
looms for weaving.” 

2452, Ricnarp Harwoop, Georce Harwoop, Joun Scnotes, and THomas 
Seyrmour, Bolton, Lancashire, ‘‘ Improvements in the flues of steam 
boilers for effecting the on of fuel.” 

2453. Joun SomerRvILite, Gasworks, Dublin, and Joun Rosinson, West 
oe Staff: 








ordshire, ‘‘ Improvements in apparatus for discharging 


retorts. 

ont FREDERICK JACOBSEN, India-buildings, Victoria-street, Edinburgh, 
Midlothian, N.B., ‘‘The clarification and purification of sewage and 
the discharges of polluted waters from — mills, printing works, 
dye works and factories by means of precipitation.” 

2455. FrepericK Jacobsen, India-buildings, Victoria-street, Edinburgh, 
Midlothian, N.B., ‘The c cation and purification of the polluted 
discharges from paper mills, printing works, dye works, and factories 
by means of precipitation.” 

2456. a Stewart WALKER, Liverpool, ‘“‘An improved bale tie or 
buckle.” 

2457. Paut Raovut DE FavcHeux p’Humy, Southampton-buildings, 
London, “‘ Improvements in inkstands.” 

2458. Tuomas Francis Lyncu, Aldersgate-street, London, ‘ Improve- 
ments in infants’ feeding bottles, and in caps or covers for the same.” 
2460, Spencer THomson, Ashton, Torquay, Devonshire, ‘“‘ Improvements 

in ice preservers or refrigerators.” —16th July, 1873. 

2464, Isaac Braptey, Perry Barr, Staffordshire, ‘‘ Certain improvements 
in the manufacture of solid-headed metallic cartridge cases.”—A com- 
munication from General Hiram Berdan, Berlin, Germany. 

2468. Joun Henry Banks, Lavender-road, Battersea, Surrey, “ Improve- 
ments in the production of printing surfaces and of engraved metal 
surfaces, applicable for other purposes.”—17th July, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete specifications, 


2481. Epwarp PrimerosE Howarp VauGcHan, Chancery-lane, London, 
“Improvements in the construction of tuyeres or nozzles for blast 
furnaces, and in the mode of fixing the same.”—A communication 
from F. W. Lurmann, Osnabruck, Prussia, and C, Aldendorff, Duisburg, 
Prussia.—19th July, 1873. 

2504. Joun Sautt, South Manchester, Hartford, Connecticut, U.S., “A 
certain new and useful machine for spreading silk.”—22ad July, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 


2098. Joun WriKkrnson, jun., Leeds, Yorkshire, “ Cleaning and finishing 
carpet fabrics.”—25th July, 1870. 

2078. Epwarp Cowtes, Hounslow, Middlesex, and Perer Brasn, Leith, 
Edinburgh, Midlothian, N.B., ‘‘ Oandles,”—23rd July, 1870. 

2101. Witt1aM Ropert Lake, Southampton-buildings, London, “Collo- 
dion.”’—26th July 1870. 

2102. ALFRED VincENT Newton, Chancery-lane, London, “ Railway 
wheels, &c.”—26th July, 1870. 

2088. WiLL1AM LANPHIER ANDERSON, Clarendon House, Caterham, Surrey, 
* Propellers.”— 25th July, 1870. 

2092, Joun Epwin SHerman, Bloomsbury-square, London, “Iron and 
steel.”—25th July, 1870. 

2113. Tomas Krrsy, Barrow-in-Furness, Lancashire, RicHarD Brapy, 
Belfast, Antrim, Ireland, and Wittram Batison Kirby, Preston, Lan- 
cashire, ‘‘ Raising and lowering revolving shutters.”—27th July, 1870. 

2149. Tuomas Carr, Bristol, ‘* Wheat flour.”—2nd August, 1870. 

2117. ANTHONY GAPPER SoutuBy, New-inn, Strand, London, “ Cooking 
by gas.”—2Sth July, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


1936. GeorcGE Batpwin Wooprvrr, Cheapside, London, “ Sewing ma- 
chines.” —25th July, 1866. 

1915. Georce Mountrorp, Grasscroft, near Greenfield, Yorkshire, and 
Georce Lomas LoversipGEe, Hayes-street, Manchester, ‘* Tanning hides 
and skins.”—237/ July, 1866. 

2001, SAMUEL THOMPSON ARMSTRONG, Southampton-buildings, London, 
“ Dovetail joints.” —2nd August, 1806. 

2020. Witt1aM SmitH, Barnard Castle, Durham, “‘ Horse road scraper 
and brush.”—6th August, 1866. 

2039, Henry HoLianp, Birmingham, “ Umbrellas and parasols.”—8¢th 
August, 1866. 

2113. Witt1aM Tranter, Birmingham, “ Fire-arms.”—17th August, 1866. 





Notices of Intention to Proceed with Patents. 

2325. WittiaM Ivoxis, Bolton-le-Moors, and JoHN Freperick Srencer, 
Westminster, ‘Steam engines.” 

2326. Jonn Freperick Sprenceg, Westminster, “Steam engines.”—4th 
July, 1873. 

2360. LeepHam Binns, Oakenshaw, noar Bradford, ‘Endless bands, 
cords, or repes.” 

2305. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “Gratings for 
protecting windows, &c.”—A communication from Thaddeus Hyatt.— 
Sth July, 1873. 

2420. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Tooth- 
brushes.”—A communication from William O'Donoghue and James 
Dennis O’Donoghue.—14th July, 1873. 

929. Joun Drew, Regent-circus, Piccadilly, London, ‘‘Compendium or 





2417. Witt1am May, Camberwell New-road, Surrey, ‘‘ Improve: its in 
metal boxes or cases, and in hinery for facturing the same 
and similar articles.” 

2418. Frepertc Coie, Victoria Park-road, South Hackney, London, 
“Improvements in machinery for crushing and r ing to impalpabl 
powder baryta, cocoa, refined sugar, and similar substances, both vege- 
table and mineral.” 

2421. WituiAM Henny Baxter, Brixton-hill, Surrey, ‘‘ Improvements in 
self-acting weighing and measuring machines, and in apparatus con- 
nected therewith.” 

2422. WittiaM Hackney, Landore Siemens Steel Works, Landore, 
Swansea, Glamorganshire, ‘* Improvements in ingot moulds for casting 
steel and other metals.” 

2424. Joun James Ricaarpson, Horsforth, near Leeds, Yorkshire, ‘‘ Im- 
provements in hinery or apparatus for facturing hackle, gill, 
card, or other pins and teeth used in machinery for preparing woollen, 
cotton, flax, or other fibrous substances.” 

2425. Frans Junius Faniman, lliz, Balearic Island. Spain, “ Improve- 
ments in apparatus applicable to closets and portable commoditics.” 
2426. Tuomas Huncate Preston Dennis and Cuarves Portway, Chelms- 

ford, Essex, ‘‘ An improved glass orchard or greenhouse.” 

2427. ALBERT Marcus Sitper, Wood-street, Cheapside, London, “Im- 
provements in the construction of burners for the combustion of gas.” 

2428. MatHeEW Martuews, Saggart, Dublin, Ireland, *“‘An improved 
method of and apparatus for producing watermarks es eee 

= Joun iseeee, Saeees near ar West Riding, —— 
“*Impr it hinery or apparatus for crushing or breaking 
stone, ore, quartz, or other hard substances.” 

2430, Georck May Puevps, Brooklyn, New York, U.S., “ Improvements 
in printing telegraphs.” 

2451. James Francis WANNER, Charles-street, Middlesex Hospital, 
London, “ Imp ts in the facture of trimmings.”—1l4th 
July, 1873. 

1: GEORGE Wuicut, Ipswich, Suffolk, ‘‘ Im; 























ements in railway 


rails and in spikes for securing the same, and for other like purposes. 
—A omnes cation from W: Bolton Rogerson, Paterson, New 
Jersey, U.S. 

2433. Geonca Wicut, Ipswich, Suffolk, “ Improvements in bars for 
8 -boiler and ‘eer furnaces.”—A communication William 
Bolton Rogerson, Paterson, New Jersey, U.8. 

2436. Grorce Henry SwonnELL, Nine Elms, Surrey, ‘Improvements in 
heating malt kilns.” 

2437. JONATHAN Tapor, Leadenhall-street, London, ‘“‘An improved 


apperatus. 





ng appe’ a 
2439. ALrRED Russet, Donistnorrr, Georce Epwarp Donisrnorrr, 
Tromas ALereD WILLIAM CLAKKE, WILLIAM Henry Snowven and 


944. Witt1aM Rosert Lake, Southampton-buildings, London, ‘ Mosaic 
veneers or tiles.”—A communication from Hermann Friedrich Krause. 
—l4th March, 1873. 

960. Tuomas Atpripce Weston, Birmingham, “Transmitting, regu- 
lating, and arres' motion in machinery.”—15th March, 1873. 

983. Hucu Recrnatp Hawes, Welbeck-strect, Cavendish-square, London, 
“« Ecclesiastical decorations.” 

989. EBeNEzER THorNTON, Bradford, ‘‘ Cooking apparatus or kitchen 
ranges.”—17th March, 1873. 

995. Henry Francis Gouoen, Lorrimore-square, Surrey, “ Printing.” 

996. EvizapeTH Dean, Ham -road, London, “‘ Making ships’ boats 
and rafts buoyant.”—18th March, 1873. 

1002. Joun Perrier, Bedford-square, London, “‘Glass gas chimney for 
resisting heat.” 

1003. WitL1am Henry Goopcui.p, Bayonne, Hudson, New Jersey, U.S., 
and Samvuet Francis Hay, Brooklyn, New York, W.8., “ Joiners’ 
clamps.” y 

1013. Joun Grimes, Leicester, ‘‘ Heels of boots or shoes,” 

1016. NatHAN WHITLEY, Henry Hoye, and James Hatocn, Halifax, 
“ Card-setting machines.” 

1017. Epbwarp THomas Huoues, Chancery-lane, London, “ Curtain 
fixtures.”—A communication from Chauncey Buckley and Ludowick 


Latham Sawyer. 

1021. WitL1aM Ropert Lake, Southampton-buildings, London, ‘‘Staybolt 
for steam boilers.”—A communication from John Cochrane. 

1024. Aaron Waite Cook WILLiAMs, r, *‘Screws.”—A com- 
munication from Jared A’ tus Ayres.—19th March, 1873. 

1030. Timorny Bevinoton, Wood-street, London, “Gloves.” 

1032. WittiaM Granoe, Leeds, “‘ Engine for common road and tramway 


cars, 
1033. Roper? Morris, Lambeth, Surrey, ‘* Boots and shoes, &c.” 
1034. CuaRLEs Stubbs, Liverpool, ‘‘ Heating brine in the manufacture of 
salt.”—20th March, 1873. 
1055. Peter Jensen, eee Lapin “‘Manures.”—A communi- 
oor. Is Lo _ one t-street, Lond ** Appliances 
. Isac Lovts PULVERMACHER er ndon, 
fe pplication of magnetism connection 


lor the a) with electricity for 
curative 
1069. Francis Ly, Dublin, “ Raising and treating peat.”—2lst March, 


1873. 
a 2 oe Surrey-square, Old Kent-road, Surrey, ‘‘ Bricks or 


1073. Peren Jensen, Chancory-lano, London, “Coke ovens, &c.”— A 
communication from Egmond Julius Erichson and Jérgen Godrg 
Maardt. 





1075. CuarLes Parkinson, Accrington, “Beaming or warping yarn.”— 
22nd March, 1873. 
es b Ag a) Lawrence, St, Mary-axe, London, “ Cooling and heating 


q' 
1089. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘Steam 
”—A communication from Louis Marie Théophile Riot and 
ippe Roux.—24th March, 1873. 

1093. Joun Kityer and Samuet CxHartes Fristoy, Albion Works, 
Sheffield, ‘“‘ Knife handles, &c.” 

1103, Henry Hotpen, Harborne, “Carriage axles and axle-boxes.” 

= ae Brampton, Birmingham, “ Fire-grates or stoves.” —25th 

arch, 

1114. Joun Goertier, Spencer-street, Northampton-square, Clerkenwell, 
pa va “Keyless watches.”—A communication from Olivier Cour- 
voisier, 

1120. Georce Hvuppiestone Dana, Southampton-buildings, London, 
“Flour.”—A communication from George Thomas Smith. 

1124, James JosepH Harvey, Kidderminster, ‘‘ Washing bottles.” 

1127. Bensamin Hartow, Macclesfield, “‘ Wringing, mangling, and wash- 
ing machines.”—26th March, 1873. 

1167. James HavENHAND, Sheffield, “Cutting the teeth in sickles or 
reaping hooks.”—28th March, 1873. 

1186. ALFRED Mortimer Jos, London, “ Knife-cleaning boards.”—3lst 
March, 1873. 

1221. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘Cast steel, 
&c.”—A communication from James Albert Holmes. 

1225. Henry Ho.ianp, Birming! “Runners and top notches for 

and s.”—2nd April, 1873. 

1232. Austin JosepH Mauer, Dublin, “ Hooking or securing, and un- 
— og horses from tramway cars, &c., while in motion.”’ 
a pril, 1873. 

1245. Joun CHarves AuGustus Henry WoLFFRAM, Blackheath,“ Preparing 

t for use as fuel.”—3rd April, 1873. 

1249. James Steap CrossLanp, Manchester, ‘‘Steam boilers or gene- 
rators.” 

1264. Witt1aM Brack, Dublin, “ Clearing rails of railways and tramways.” 
—4th April, 1873. 

1336. Jonn SmitH, Clay House, Ripponden, near Halifax, ‘ Pile fabrics.” 
—1lzth April, 1873. 

1396. THomas Nick.in, Villiers-street, Dresden, and James Frost, 
a Dresden, “Ovens for firing potteryware, &c.”—17th 
April, 1873. 

1411. Joun Brace, Aston, near Birmingham, ‘‘ Obtaining motive power 
from running water.”—18th April, 1873. 

ee a Joun Buncner, Birmingham, ‘‘ Coating paper, &c.”—28th 

pril, 1873. 

1654, CHARLEs Epwin Hammonp, Clayton Mills, Hurstpierpont, ‘‘ Wind- 
mills.”—7th May, 1873. . 

1686. Evcene Moriarty, Portobello-road, Notting-hill, London, ‘‘ Treat- 
ing sewage.”— Partly a communication from Jacques Jules Renous 
Céré.—9th May, 1873. 

1707. James Bennett, Preston, ‘‘Shuttles.”—10th May, 1873. 

1809, WiLtt1aM ForHEeRGILL Batuo, Westminster, ‘‘ Excavating under 
water, &c.”—A communication from William Duff Bruce.—lvth May, 
1873. 

1879. Joun Suiru, Bradford, ‘‘ Looms for weaving.” —24th May, 1873. 

2001. Tomas Biamiers, Aldershot, “ Saddletrees.’—4th June, 1873. 

2148. WiLt1aM Ross, Wilkhaven Tarbat, N.B., ‘Clipping, bottoming, and 
gathering turnips.”—19th June, 1873. 

2177. ANDREW GeorGE Hunter, Flint, ‘‘ Gas."—A communication from 
Joseph Hooper Berry Merritt Randolph and Frederick H. Eichbaum.— 
21st June, 1873. 

2198. Ropert Wittacy, Penwortham Priory, near Preston, “‘ Spreading 
or distributing manure.”—24th June, 1873. 

2307. Bensamin GILEs, Blackheath, “ Heating water.”—3rd July, 1873. 

2332. CHartes Denoon YounG, Perth, N.B., ‘‘ Ice boxes.”—A communi- 
cation from John Ryle, jun.— 5th July, 1873. 

2361. Wittiam Simpson and JoHN ALFRED Simpson, Ilford, ‘‘ Manufac- 
turing fuel from fibrous materials, such as peat, spent tan, and other 
fibrous refuse.” 

2363. Tuomas Carn, Lake Douglas, Isle of Man, ‘Hollow bars for furnaces 
or fire-grates.”— 8th July, 1873. 

2382. Davip Inciis Urqunart, Leith, N.B., “Preventing accidents in 
the shafts of mines.” 

2387. DanreL Pipceon and Witiiam Marnwarine, Britannia Works, 
Banbury, ‘‘ Harvesting machines,”—10th July, 1870. 

2393. XavreR Buquoy, Rue de Sevres, Paris, “ Dredging machines or 
vessels.” —11th July, 1873. 

2410. Jonw Kye, Glasgow, N.B., ‘‘ Ice.”— 12th July, 1873. 

2416. mm Reve Bovsvu, Rue d’Aboukir, Paris, ‘‘Cardboard and 
paper pulp.” 

2428. MatHEW Matuews, Saggart, Dublin, ‘‘ Producing watermarks upon 
paper.”—14th July, 1873. 

2435. Ronert ANDREWs Fisuer, San Francisco, California, U.S., “* Pre- 
venting iron and steel from wasting away by oxidation, &c.”—15th July, 


1873. 

2452. Ricuarp Harwoop, Grornce Harwoop, Joun Scuoves, and Tuomas 
Seymour, Bolton, ‘‘ Economising fuel.” 

2458. Tuomas Francis Lyncn, Aldersgate-street, London, ‘Infants’ 
feeding bottles.”—16th July, 1873. 

2481. Epwarp Primerose Howarp Vaucuan, Chancery-lane, London, 
‘*Tuyeres or nozzles for blast furnaces.”—A communication from F. W. 
Lurmann and C. Aldendorff.—19th July, 1873. 

2504. Jonn Sautr, South Manchester, Hartford, Connecticut, U.S., 
“ Spreading silk,”—22nd July, 1873. 


All a having an interest in opposing any one of such application® 
should leave particulars in writing of their objections to such ——— 
- _ office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the week ending 
26th July, 1873. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
139. C. Asiusy, Worcester, “ Tubu'ar stecin boilers and furnaces for steam 
boilers.” —Dated 13th January, 1873. i hE 
According to this invention a steam and water tight joint is made 
between the junction pieces or heads of the boiler tubes by means of « 
sphere of soft metal taking into hemispherical seats or recesses made in 
e opposed or abutting faces of the said heads, tubular channels in the 
soft metal spherical joints forming communications between the several 
tubes of the boiler. According to another arrangement in place of heads 
on the open ends of the boiler tubes tubular junction pieces are fixed on 
the cylindrical surface or sides of the tubes, which tubes have 
ends. Each pair of side tubular junction pieces is 
together by means of screw bolts having right and left-handed threads on 
their ends taking into corresponding screw boxes inserted in lugs on the 
exterior of the junction pieces. A soft metal spherica} joint, or an annular 
joint packed with asbestos, is used at the faces of the side tubular 
ewe gar acy The furnace is fed with means of a hopper 
made of cast iron or fire-clay, the said the furnace 
arch and jecting into the furnace. 
vided wi' aoe a wine 
furnace by exter 
‘The fut from falls on to 


mittent motion, and 
or otherwise. 
171. A. Buttock, Birmingham, “ Preventing incrustation in steam boilers.” 
—Dated 15th January, 1873. 
This invention consists in applying to the interior of cylindrical and 


or fuel 





Aue. 1, 1873. 


THE ENGINEER 


Ladiend 
‘a 


ae 








other boilers a series of revolving vanes or scrapers carried by discs fixed 

Oe ee ee er ee being so connected with the 

discs t they are capable of moving by their weight towards or from 

shaft, the vanes or scrapers when raised to the upper part 
of the boiler by the rotation of the spindle sliding towards the 
spindle and when brought to the lower part of the boiler again sli 
outwards. The vanes or scrapers are thus made to scrape the bottom 
the boiler by being carried around it, the vanes or scrapers being pressed 

— the by their own weight so that they can accommodate 

emselves to any inequalities or any irregularity in the curve of the 
boiler. By the action of the vanes or scrapers the mud or sediment is 
prevented from forming an incrustation in the boiler, the mud or sedi- 
ment being removed by suitable openings in the boiler. 

179. J. BARNETT, —* Machinery for obtaining motive power.”—Dated 

January, 1873. 

mun invention’ is for working machinery for the traction of carriages, 
for propelling boats, and for driving machinery where a rotary motion is 
required. The nature of this invention is the application of coiled springs 

laced together, multiplied, and worked in the following manner :—The 

Eventor attaches a coiled spring on each side of a circular disc having 
sogs on its periphery and worked on an axle in the centre, and when he 
requires an accumulated power he collects several of them together. 
These pairs of springs he winds up separately by an endless screw formed 
on a shaft, at the end of which is a crank handle. Two or more of these 
double springs he places side by side and fits them in a frame and turns 
them upon a common axle, and when greate wer is required multi- 
plies these frames and works them together. e 1 y is driven 
or reversed by a shifting shaft and pinion wheels worked from side to 
side, to put them in or out of , and proper brakes are applied to 
flanges formed on the outer wheels and to the driving wheels, when the 
machinery is required to be stopped or reversed. 

196. E. Mitner, Bradford, “ Lubricating steam engines.”—Dated 17th 
January, 1873. 

The invention relates to causing the steam, hot air, or gas as it es 
to the cylinder to pass in contact with and take up grease, the effect of 
which will be to cause such steam, air, or gas in its progress to lubricate 
the parts of the engine with the grease it has absor' 

200. J. Kirxuam, Lancaster, ‘‘ Regulating the speed of steam engines.”— 
Dated 17th January, 1873. j 

This invention is applicable to that class of steam engines which are 
worked with valves which require to be raised by motive power, but fall 
by their own weight, whether aided y springs or otherwise. Hitherto 
such engines have been regulated by the action of a governor on an ordi- 
nary throttle valve, and hence when the load has been withdrawn, und 
the “‘racing” of the engine has closed the throttle valve to a considerable 
extent, the steam has become “wire drawn,” the area and lift of the 
valves being always constant. Now this invention consists principally 
of an arrangement of apparatus whereby the inventor is enabled to keep 
the throttle valve always open (or to dispense with it altogether) and to 
regulate the admission of steam to the cylinder by giving more or less 
lift to the valve, such regulation of lift being effected by the action of the 
governor. By these means the steam does not become withdrawn, and 
the pressure of the steam in the cylinder is always equal to that in the 
boiler, whether the load is on or off the engine. 

287. P. BrornerHoop, London, ‘* Applying steam power directly to centri- 
fugal and, other rapidly revolving machines.”— Dated 24th January, 
1873. 

This invention relates to means of applying steam power directly to 
centrifugal and other rapidly revolving machines without the necessity 
for multiplying gear. Three steam cylinders are arranged with their 
axes intersecting at angles at 120 deg., so that their pistons act on one 
crank within a cavity containing steam which presses constantly on one 
side of each piston. The crank drives a rotary slide by which steam is 
successively admitted to and allowed to escape from each cylinder 
whereby continnous rotary motion at high speed is imparted to the 
crank shaft. The crank shaft is coupled or attached to the revolving 
basket of a centrifugal machine, the driving apparatus being placed 
either under or above the centrifugal hi and arrang ts ure 
described for allowing for shake or eccentricity and relieving the weight 
of the rotating parts. Similar apparatus is applied to driving other 
rapidly rotating machines, such as fans, circular saws, thrashing ma- 
qin, rotary pumps and propellers and the like, by extending the 
driving shaft so that its extension constitutes the shaft of the machine 
to be driven or by connecting the two shafts by any known coupling. 
2435. R. A. Fisner, San Francisco, U.S., ‘‘ Preventing iron and steel from 

wasting away by oxidation, &e.”—Dated 15th July, 1873. 

This invention consists in bringing in direct contact with the iron or 
steel and any natural water or artificial aqueous solution of saline or 
other substances a metal or combination of metals more easily oxidised 
or otherwise corroded or eroded by oxygen, chlorine, or any other matter 
than iron or steel is oxidised or otherwise corroded by such contact. 
The metals employed for this purpose, cither separately or in combination 
with each other in the form of an alloy or amalgam, are :—Aluminium, 
antimony, cadmium, lead, magnesium, mercury, tin, and zinc, or any 
equivalent of either ouc or more of these metals, which all belong to a 
class in which the oxides of the metals are insoluble in water. 














Class 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, &c. 

147. P. Satmon, London, “ Steam boilers and oil gas apparatus.” —Dated 

13th January, 1873. 

First division, steam boilers and gas apparatuses: (1) the forcing of a 
requisite quantity of air into steam boiler, superheater, or gas generator, 
to assist the combustion of the gas, also the option of oil direct to boiler ; 
(2) the conjunction of the two parts, scrubbers and driers, into one part, 
and change of position; (3) the application of this gas to fire-grates, 
stoves, smelting ironstone, and other purposes. Second division, oil gas 
engines and boilers, and apparatus connected therewith : (1) the forcing 
of a requisite quantity of air into steam boiler, superheater, or gas gene- 
rator, to assist the combustion of the exhaust gas, and improved bell 
crank valve to regulate combustion ; (2) reciprocating axle to prevent 
friction in engines and vehicles, and applying leather on edge to tires 
of driving tramway wheels; (3) dividing oil gas engines into two in 
vehicles, to give a free passage through them, and placing engines 
vertically ; (4) the application of gas improvers fitted on the exhaust gas 
pipes in the chambers of boilers, and starting tubes with fillers; (5) the 
option of forcing direct into the steam boilers of these oil engines the 
requisite quantity of oil and air, and thus dispensing with the gas gene- 
rator and superheater ; (6) the use of these improved gas engines and 
boilers at fixed stations on the line of route of railways, tramways, or 
common roads, to supply receivers in vehicles, to actuate power engines 
by air or steam; (7) improved unions and apparatus for warming, 
ventilating, and lighting railway carriages and other vehicles. 

150. R. QurnravatLe and W. T. C. Prarr, Monmouth, ‘* Reserved rudder.” 

—Dated 14th January, 1873. 

This relates to « skeleton kind of frame, which by special appliances 
becomes fitted in position over the stern of a vessel, to facilitate the 
atecring from in-board. 

153. W. H. Preece, Southampton, ‘ Signalling on railways. ”"—Dated 14th 

January, 1873. 

The chief object of this invention is to work semaphore instruments 
with one line wire without rendering them liable to be affected by light- 
ning contact or other disturbing clectrical influences. 

158. W. A. LyrrLe, Hommersmith, “ Permanent way of railways.”—Dated 

15th January, 1873. 

The features of novelty are, First, the employment of a chair containing 
an intervening cushion of wood, asphalte, or other slightly elastic sub- 
stance, between the chair and the bottom of the rail, to prevent the in- 
dentation of the latter. 58 dly, the ploy it. of a chair to be so 
made that it can be set partly against the side and partly on the top of 
the sl , 80 as to aliow the rail when in ition to rest directly on 
the timber of the sl r, or on one of the ions mentioned above, for 
the same ype. irdly, the construction of the latter form of chair 
with a joint dividing it into two parts, so as to enable its jaws to be closed 
like pincers on the rail, and thus to dispense with wooden chair-keys for 
tightening the rail. 

162. G. Davis, London, “‘ Ships’ davits.”—Dated 15th January, 1873. 

This invention relates particularly to an improved construction of ships’ 
da te, d of a standard upon which pivots a lever, from the upper 
part of which is suspended the boat or other object to be shipped or un- 
shi To a boat two of these davits are used, one to carry 
the head the other the stern, and each davit-lever may be connected by 
0 et See a aaaasionm, so as to work exactly together. 

the lower of the lever, or lower lever bar, carries the boat 
outside the ship, and low it brings the boat inboard. 

lines or tackle are - 








164. H. Jarman. London, *‘ Right and left hand mechanical movement.”— 
Dated Looe Aatg wd 1873. alt he 
A 0 halves, one t 
ait screw i oa for an ving n hand and the other half 
thread, and is arranged so as not to shift longitudinally, 
nut one way or the other, the two half screws move backwards or for- 
—— The application for rudder steering gear 


169. T Tuntox, Liverpool, ‘‘ Hydraulic propellers for navigable vessels,” — 
Dated 15th January, 1873. 

This relates to propulsion by currents of water taken into the ship and 
ejected therefrom by a submerged rotating wheel and has for its main 
objects totake the water into the ship and pass it through and away there- 
from with minimum friction in the and on the wheel and with- 
out ——- commotion amongst the icles of the water. For these 
pu 8s the inventor, First, makes the admission aperture the full area 
of the diameter of the wheel ; Secondly, fits vanes, free at their ends and 
on one side, on one or both sides of a disc ; Thirdly, makes the containin, 
case of the same depth as the vanes and disc; Fourthly, makes the whee 
case of increasing size towards the discharge orifice, such size at the = 
of delivery being equal to the area of the circumference of the wheel and 


makes the ee way, called flume, of the same shape as the extended 

periphery of the wheel ; Sixthly, when the wheel is worked on a vertical 

or nearly vertical axis he passes the shaft through a well, provided with 

a - nee, bottom and stuffing-box to allow the wheel to be raised in the 

we 

176. G. Guen, Frederick Street, Edinburgh, “ Tramway cars.”—Dated 16th 
Janvary, 1873. 

Cars and ca 
and connected together by a jointed —— rod, so that the motion of 
one bogie on its axis will cause the whee! 
two bogies to approach each other and those at the other end to recede, 
thereby bringing the axles into radial lines converging to the centre of 
the curve on which the car or carriage is running. 

182. M. A. Wier, London, “‘ Registering and checking the entries and exits of 
passengers to and from tramway cars, dc.”—Dated 16th January, 1873. 

This invention more especially relates to automatic apparatus for 
effecting an accurate check upon the amount of fares paid to the conduc- 
tor by indicating the numbers of entries and exits to and from the above 
vehicles ; but also relates to apparatus not entirely self-acting. Where 
convenient two ordinary turnstiles check the entries and the exits, or one 
may be made to answer both purposes. Where the space is too contracted 
for such an arrangement a folding turnstile, whose arms are actuated by 
means of cam surfaces, or a double gate arrangement may be used, either 
being so arranged that two passengers cannot pass at once. The turn- 
stile apparatus is in either case connected with and operates the > 
tering hani by or other means, such registe 
mechanism consisting of afsuitabl bination of dial face and counting 
apparatuses so arranged as to indicate |the number of passengers 
entering or leaving the vehicle at or between the severul stations. 
Sometimes dial faces with revolving indices are employed as registering 
media to effect the same object. Either alone or Th combination with 
either of the above plans, a picker or pencil acting upon a movable paper 
is employed. To secure the necessary changes in the registering 
mechanism, in order to place it in accord with the various stations on 
the route, a governing apparatus 1s moved by a projection from the tram- 
way rail as the car passes over it, or the same effect may be produced by 
worm wheels on some rotating part of the vehicle connected by suitable 
means with the governing a tus in the registering mechanism ; or 
in other cases a species of clock-work is arranged for the same purpose. 
A modification of the clock-work mt enables an account to be 
kept of the number of times the conductor himself enters the vehicle to 
collect fares or for other business. 

184. R. MacneiLi, London, “ Improved pavement.”—Dated 1th January, 
1873. 

«. This said invention relates toa pavement which has a foundation of 

asphalte or other bituminous or tarry substance or compound and an 

upper structure or surface of blucks of wood or other suitable material. 

185. T. P. Cousro, London, “Cutting and making up sails, dc.” —Dated lith 
January, 1873. 

Forthis purpose the seams of the cloth are formed to run parallel to 
two radial lines drawn from the clew, the seam on one side of the clew 
therefore a at an angle to those on the other side thereof, whilst 
one or more of the cloths overlap each other atthe clew. The cloths 
are placed at such angles that none of them will run parallel with any 
side of the sail. 

186. W. 8S. Lacon, London, “‘ Lowering ships’ boats.” —Dated 16th January, 











1873. 

According to this provisional specification boats are suspended from 
the davits by two ropes or chains attached to them near their bow and 
stern ends; the ropes or chains are led under and over three or more 
sheaves at the outer end of the davits and from there are led over and 
wound around the roller. To the centre of this roller is attached a rope 
which, as the boat is being lowered, will be wound up on to the roller as 
the chains or ropes from the boat are unwound from it. And the 
lowering of the boat is controlled by a man paying out this rope. 

206. Sir J. Macneiti, London, “ Construction of tramways.”—Dated 18th 
January, 1873. 

These improvements are designed to render tramways or strect railways 
more generally useful than they have hitherto been, and to diminish the 
cost of conveyance thereon, and make the carriages or vehicles more 
comfortable and convenient for the passengers, and less objectionable tu 
persons residing near them than has been heretofore practicable. The 
ground is levelled and covered with gravel; this foundation is covered 
with boards or planks. Upon these planks the inventor places the 
longitudinal w sleepers. e spaces between the sleepers and outside 
each of the sleepers to the width of 18in. is filled with similar wood 
blocks. Outside each outer row of blocks he places plates of iron or 
other suitable metal. Through the said plates and the sleepers and 
between the rows of blocks he passes strong iron tie rods which have 
screw plates or nuts at eachend. Between these long tie rods he uses 
short rods passing through each sleeper to the outerplate. He constructs 
this tramway to turn or short curves. For this purpose he usts 
curved rails and sleepers. Instead of making long carriages like those at 
present used he makes each carriage of two or more separate portions or 
sections which may be used separately or coupled together. For 
connecting the carriages he prefers to use a contrivance which serves 
both as a a chain and buffer. The axles of each of these carriages 
or portions of carriages are made to turn on a centre pin. 

221. H. Copp, London, ‘* Tramways.”—Dated 18th January, 1873. 

This provisional specification describes arranging the wheels of tramway 
cars to run in grooves or channels which open as the wheels come up, 
and again close after the wheels have passed, so as to leave an even 
surface over which the ordinary wheeled vehicles can run freely. 

503. L. D. Newett, London, ** Ships’ berths.”—Dated 11th February, 1873. 

A movable oscillating berth pivotted at the sides and ends on a frame. 
This is fixed or mounted on slides for adjustment, and can be pushed 
close to the wall of the cabin when not required to oscillate, and so allow 
of extra room. There is an adjustable balance weight and apparatus to 
enable the occupant to maintain the centre of gravity. Also a rod with 
an extending and shortening movement for securing the berth when it is 
about to be entered. The sufas are generally on the same principle but 
mane sa at the ends only, the back being movable to jay a top if 
required. 





Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

‘abrics, dc. 
151. R. Woop, Hudderafeld, “ Weaving.” —Dated 14th January, 1873. 

For this purpose a “‘ lay” is employed with shuttle boxes at each end 
thereof as usual, but between these ordinary shuttle boxes are mounted 
one or more extra shuttle boxes, which as required may be brought into 
position for receiving a shuttle from either end of the loom, and fora 
shuttle or shuttles to be picked across therefrom as desired whilst it may 
when required be taken out of position to allow a shuttle to be picked 
across the entire width of the fabric to be woven. 

167. W. Borromtey and M. Nayvor, Saltaire, Yorkshire, ‘‘ Weaving.”— 
Dated 15th January, 1873. 

The object of one of this invention is to obtain increased variety 
in ornamental effects in “‘swivel weaving.” The small or swivel shuttles 
are carried in boxes each having two or more chambers and being capable 
of rotation so that each box may be capable of receiving two or more of 
such eae of — ae as i. ~¥ — for the time to 
act in produ 8 in colour or o e parts carryin:; 
these boxes are capable not only of brought into position for the 
passage of the threads of these small shuttles through sheds open for 
them, and also of being taken out of the way when weaving the varia- 
tions in the relative positi of the i across the piese. 
The parts are lifted and lowered out of and into position for action by 
tappet on the main or other shaft, or it may be by Jacquard or pattern 
ouinee aided by locking apparatus to lock the parts in ition. The 
endway motion for change of relative position is obtained in either direc- 
tion by the ——- or — surface 

Ww. 





or clawkers ratchet with pinion and rack, or such like means, 
the ratchet wheels having successive teeth and acq' or 
surface in succession if desired for the extent of traverse 
from the uction of one figure to the next. J. pattern sur- 
te uuttle, ty toeth on those boxes being opersted by the tecth of 

uu on Xes ons 
on a 4 ted in the desired pty yp 
actuated by such Jacquard or surface. The traverse of tho 


rface. The ordinary tappet 
or of the fabric is thrown out of action whilst the swivel shu are 
The lay board is also capable of a downward movement if re- 





of the same shape as the extended = such wheel; Fifthly, | 


are mounted on bogies one at each end of the car | 


at one end of the axles of the | 


them. Also the invention relates to means for effecting changes in the 
order of selection of shuttles when emplo rotary shuttle-boxes so as 
to facilitate Se pipeins Kany 00 the series of shuttle chambers in a line 
with the lay. For this each of the levers for causing the partial 
rotation of the boxes in eit! direction is provided with three or more 
catch rods, either of which, by the Senqnendor pattern surface acting on 
small levers or such like means, is capable of being brought into tion 
so be acted mapas ty kaite ocgee poetocting ox Sermed.et diiarent ces 
apart on a lifting lever actuated by the tappet motion. 

188. he . wrens Belfast, freland, ‘* Hackling flax, dc.” —Dated 16th January 


The First improvement relates toan oscillating brush or brushes which 
dab the points of the hackle pins to prevent gum accumulating thereon. 
The Second improvement consists in rendering the rocking lever avail- 
able for bringing down the tow catchers. The Third improvement relates 
| to a cam cast on the one which lifts the holder troughs, operating a 
| crank lever or levers for moving the hackles from one gradation to the 
other. Also to a mode of rearranging the lifting of the holder troughs so 

as to get a higher or lower lift. e Fourth improvement provides for 
an extra quantity of flax or other fibrous material being placed in the 
| holder withont any danger of its getting set fast in the channels. The 
Fifth part of the invention relates to a tow shaker, which keeps the tow 
almost perfectly clean. The Sixth part relates to a device for breaking 
off the ragged ends of the flax during the upward motion of the holder 
troughs, instead of by hand as heretofore. 
195. T. Unsworru, Manchester, ‘ Doubling machines.”— Dated 17th 
| January, 1873. 
| The novelty and advantage of this invention is that by placing a number 
| of rows of wound bobbins of any number of ends on spindles and 


flyers on both sides of a machine, such passed through the eye of the 
spindle ends are twisted into cord thread or sewing cotton, and takes up 
by an equal number of bobbins each side and near the centre of the 
machine in tiers one row above another, and between each row works a 
range of friction rollers, one roller working between two taking up 
bobbins, one on each side of the machine, each taking up bobbin winding 
or taking up the finished work, doing thereby three times the work in 
one third the space and saving both power and labour. 

Th, SNORE, Blackburn, “ Pickers for weaving.”—Dated 17th January, 

873. ; 


This invention has for its object the construction of pickers of such 
form as to render available the smaller portions or ** scrap’ material or 
hide, and to ensure a ‘steady movement of the pickers; and pickers of 
this construction may be reversed so as to renderyboth faces available. 
The inventor employs for the outer portion or faces of the picker two 
rectangular strips of hide between which are other similar Put shorter 
strips. The centre or middle strip is somewhat wider than the body of 
the picker in which are elongated holes and buttons for securing the 
| Picking-strap to the picker. This centre or middle strip may be made of 
metal and an opening formed in the centre thereof, so that should the 
| outer face of the picker be in time pierced by the shuttle tip the tip will 

not be damaged. Holes are formed in the upper and lower portions of 
| the picker, through each of which a picker spindle is passed so as to pre- 
| vent lateral or unsteady motion of the picker. 
| 228. M. E. Bowra, Upper Norwood, Surrey, and T. Woov, London, “ Elastic 
| Sabries.”—Dated 20th January, 1873. 

First, the inventors prepare webbing or other cloth made of silk, wool, 
cotton, or other suitable material with a preparation of india-rubber or 
other elastic gums to im the necessary substance or strength. 
Secondly, the webbing or cloth so prepared they then unite with sheets of 
india-rubber or other clastic gums to impart the requisite solidity anc 
elasticity. Thirdly, they perforate and ventilate the materials so arranged 
by rolls or by other suitable mechanical methods when desirable. . 
197. C. D. J. Serrz, Edinburgh, “Half stu’ and puper.”—Dated pin 

January, 1873. 

This refers to an arrangement of a series of cooling pipes applied tu the 

invention described in No. 3466 [3446] dated 19th November, 1872. 





Class 4.-AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
137. A. Watson, Andover, ilampshire, ‘* Thrashing machine and elevators.’ 
—Dated 13th January, 1873. 
| The invention consists in attaching the straw elevator to a thrashing 
| machine, thereby obviating the necessity for the use of a separate travelling 
| carriage to the straw elevator. 





Class 5.—BUILDING., 

| Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
140. J. G. Toncur, London, “ Imitation or co nposition slates, tablets, & 
A communication.— Dated 13th July, 1873. 

_ These improvements relate to the application of permanent lines, letters, 
figures, characters, or designs, to the surface of imitation or composition 
slates, “* black-boards,” tablets, or other similar surfaces employed for 
writing, drawing, or marking upon, for the use of schools, instructive, 
or other like purposes, the prepared surfaces being suitable for receiving 
pencil or other marks, which can be readily removed by washing or 
rubbing out when required. Thus on one or both of such prepared 
surfaces, and upon the whole or part of the said surfaces, tracings in 
paint, ink, or by other means, and of any colour, are applied or produced 
thereon to indicate marks or models of writing, maps, designs, lines for 
writing music, or any other kind of marking or tracing, fur any purpose 
that may be required, such outlines or markings produced upon the 
surfaces of the imitation slates, tablets, or prepared surfaces being perma- 
nent, so as not to be effaced by washing or rubbing. 


141. W. B. Quricn, Wigston Magna, Leicester, ** Method of and apparatus 
o heating and ventilating rooms and buildings.”"—Dated lith Janua », 
873. / 

_ Beneath, above, and at the sides and back of the fire-grate or stove an 
air chamber or chambers is or are so arranged as to allow of the smoke 
passing up into the chimney by means of pipes or tubes running vertically 
through the chamber, or the tubes themselves may form the chamber or 
chambers, in which case they are placed horizontally. Air is admitted 
into the chamber or chambers by means of a perforated pipe or pipes, 
communicating with the external air, and aftcr having been sufficiently 
heated, rises into another chamber, which is placed above the grate and 
is in communication with the air chamber, and thence through suita)ie 
pipes or apertures into the room or building to be heated. The grate is 
constructed with two sets of fire-bars, the upper set being fixed and the 
ad set movable for the purpose of regulating the draught through the 
grate. 

142. 8. Hunt, Leeds, Yorkshire, “‘lamproved building blocks.”"—Dated 14th 
January, 1873. 

This invention consists in forming polygonal shaped blocks with pro- 
jections and recesses upon and in four sides thereof, and one or more per- 
forations through each block, each of which have indents in the ends to 
receive dowels. The blocks are made of the following materials; clay, 
concrete, cement, iron dross, plaster, asphalte, artificial stone, or a 
mixture of portions of such materials. In conjunction with such blocks 
the inventor employs screwed rods and nuts for clamping the blocks 
together ; and cast or wrought iron mouldings or bars may be placed 1m 
the recesses of the blocks, or embedded in a number of such blocks for 
constructing fire-proof buildings, walls, girders, floors, beams, joists, 
columns, arches, self-supporting partitions, landings, and for ventilating 
and warming rooms. 

156, W. T. Hf. Carnincron, Londoa, and J, Piatt, Gloucester, “* Domestic 
fire-grates.”— Dated 14th January, 1873. 

This relates to pivoting a circular or segmental cage within an ordinary 
shape of grate, also to providing a loose piece to the cage which is re 
movable ior the insertion of fresh fuel before the cage is turned rouwl 
by a handle or lever. The bearings are fore and aft of the grate. 

170. R. Scuorerrerp, Leeds, ‘“‘ Brickmaking machinery.” — Dated 15th 
January, 1873. 

This invention relates to letters patent granted to the said Richard 
Scholefield, dated A: it 25, 1868, No. 2636, and July 15, 1870, No. 2002, 
respectively, and the improvements consist in new combinatians and ar 
rangements of parts contained in the patents referred to, so as to sim- 
plify such machines in their construction and use. 

177. C. K. Huqacs, Loudon, “ Opening, closing, and fastening windows,” — 

Dated ith January, 1873. 

Application of a windlass to sash lines, also separate fasteners to the 

top and bottom sash rails, instead of joint fastener to meeting rails. 

178. get: Becles, Lancashire, ‘‘ Dressing stone.” —Dated 16th January, 
3. 


This invention consists principally of a strong metal plate or disc fixed 
to the lower end of a vertical revolving axle, which latter is driven by 
toothed or bya band and pulley. This disc is provided with a suit- 
able number of slots, in each of which is mounted a disc-shaped cutter 
of hardened steel. These cutters are formed with a chisel edge all round 
and are fixed on short studs or axles mounted in the slots and 
are provided with set screws or other similar contrivances to prevent 
them from revol on their axes and at the same time to allow of their 
being turned slightly on their axes, when one part has become dulled or 
worn, so as to present a fresh cutting surface to the work. 

181. J. T. Hopximson, London, “ Securing window sashes."-—Dated 16t 
January, 187: 


” 





quired te make room for the shuttle-boxes and parts connected with 


3. 
The object of this invention is to prevent sash fasteners being opened 
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THE ENGINEER. 





Ave. 1, 1873. 





from the outside of ths window. The 


then covering 

of a spring on the front 
late acted on by the came, Sah eomepinge gaat Guess 
the yy! yt mye ‘0. 3339, 1872. Also a tilting guard 

acted on by the arm, so as to tilt over and protect the top and left side 
hen moved forward to secure 
y 





of the arm, Also means whereby the arm w! 
the sashes is kept behind a catch, but can at the same time be readil: 
released when the arm is to be moved back from the inside. 
making the stop or side plate, the = plate, and the bottom 
front half of the fastener come quite up to the back ed, 

sash. Also protecting the arm, &c., by a vertical 
front half. Also pro’ ‘4 the , &e., 

upper plate of the back half cover the whole up to 4 
except so much as is necessary for the knob of the arm and by enclosing 


the ends of the back half Also SS eras os a 
tecting the knob of the han Lane 


vertical plate or screw, Also 

strings passed through holes in the sash by means of projections on the 
top plate. Also tapering the knob so as to cause any which may 
be passed over it to slip down to the lower part. the 
knob on its left side from — instrument by a guard. elongating 
the bottom plates of the front and back halves of the fastener, to 
| magrog holes being bored through the sashes ; also using separate plates 
or the same purpose, 

129. F. Erskine, and W. 8. Denby, Lancashire, ‘‘ Gully or stench traps.”— 

Dated 17th January, 1873. 

This invention its of a ly constructed chamber, into which 
fluid and solid matters pass through a grating; the solid matters are 
retained in the chamber, but the fluid passes through the sides to an 
outer casing, and thence to drain. 

193. H. Pappison, London, ‘‘ Sea walls, embankments, d-c.”—Dated 17th 
January, 1873. 

The method of constructing marine and other structures by means of 
flexible caissons, and the materials to be employed therefur. 

198. D. T. Osporne, South Shields, and R. PALMER, Southgate, ‘‘ Heating 
greenhouses.” —Dated 17th January, 1873. 

A stove having no outlet from it into the place to be heated, but is 
carried down below and air supplied from without and below the fire bars 
of the stove, and the products of combustion are ied off through the 
upper part of the place by a pipe or similar means. the means of 
regulating the combustion. 

199. J. Saanxs, Barrhead, N.B., “‘ Water supply apparatus.”—Dated 17th 
saapadien tetune at the Seven tot f the primary 

An important feature of the invention ie arran; of the 
outlet from the service pipe in the form of a feet Socks in a closed 
chamber. In the case of a jawbox or sink theclosed chamber is formed as 
a contiguous compartment at one side, and a curved spout or 
crane proceeds from the top or side of the compartment so as to overhang 
the jawbox. For discharging the water from the closed chamber there 
is fitted therein a water lifter, which comprises a fixed vertical cylinder, 
to which the discharge spout isattached. The lifting detail isa disc with 
a central opening, through which there passes a rod connected to a hand 
lever, the bottom of the rod having on it a small flange or disc, which lifts 
the main disc when the rod is raised. When the disc is raised 
rapidly by the hand lever, the water above the disc in the cylinder is 
driven out of the discharge spout, and water enters the cylinder beneath 
the disc from the chamber, this water getting above the disc, through 
the central aperture, when the rod is pushed down. In the other appli- 
cations the parts are slightly modified to suit each case, 

210. R. V. Davis, London, ‘‘ Apparatus for preventing the waste of water used 
Sor water-closets, dc.” —Dated 18th January, 1873. 

The novelty in this consists of the cylindrical shape and the material 
(zinc) of the water chamber; its simplicity of construction, and in having 
self-acting valves which prevent more than a certain quantity of water 
being used at one time. 

215. J. Nicnots, Southampton, “‘ Ventilating water-closets.”—Dated 18th 
January, 1873. 

This inventicn consists in fitting to the upper edge of the pan of water 
closets a trough shaped ring terminating in a tube, to which pipes are 
connected for conducting the noxious gases from the water closet into 
an adjacent chimney flue, or direct into the external atmosphere. The 
lid or cover of the closet is provided with a valve, which when the lid is 
closed prevents all escape of the noxious into the apartment. A 
spring, catch, or fastening is employed fer holding the lid firmly down to 
the seat, such fastening being also applicable to the securing of the lids 
of boxes, &c. 

222. J. Dixon, London, “ Piers of bridges and viaduets.”—Dated 18th 
January, 1873. 

This provisional specification describes forming piers of tubes made 
from plates of ion bent into a cylindrical form and riveted together. 
The tubes are filled with concrete which maintains them in form and 
also aids in supporting the load placed upon them. 

225. W. R. Lakeg., London, ‘‘ Fire-proof vaults."—A communication.—Dated 
18th January, 1873. 

The object of this invention is to increase the safety of fire-proof vaults 
by lining the inside of the same, with independent metallic water com- 
arg communicating with each other and also with a pipe; the 

atter supplies water from a tank or reservoir to the said compartments, 
and there is an exit pipe at the top or highest point, by which the water 
is permitted to escape. 
308. H. C. Marva, Birmingham, “‘ Rifling barrels for breech-loading ji: e- 
arms.” —A communication.—Dated 3rd February, 1873. 

The inventor makes the rifling of the barrel to consist of a suitable 
number of broad shallow grooves separated from each other by very 
narrow lands. In a transverse section the bottoms of the ves are 
neither flat nor concentric with the axis of the bore, but is curved 
to a radius equal or nearly equal to the whole diameter of the interior 
of the barrel measured from the bottom of one groove to the bottom of 
the opposite groove and at the centre of the width of each ve. From 
this method of yom | the grooves it will be obvious that the internal 
diameter of the barrel measured at the corners of the grooves will be 
larger than the internal diameter measured at the centre of the width 
of the grooves; but the diameter across the corners will not be relatively 
so great as it would be if flat bottomed grooves were er, 
he makes the lands to project towards the axis of the bore beyond the 
line of the bottoms of the grooves ; that is to say, the smallest diameter 
of the bore at any given section is that which is measured across from 
the interior face of one land to that of the opposite land. 

413. H. C. Marvat, Birmingham, “ Rifled breech-loading fire-arms.”—A 
communication.—Dated 4th February, 1873. 

This invention consists, First, substantially in making the lands in the 
breech tube narrower than the lands in the barrel, so t when the 
breech tube is inserted in the barrel its lands conceal themselves behind 
the lands in the barrel, and do not project on either side, even although 
the lands in the barrel may vary slightly in width from the barrels 
having been rifled with cutters of different widths. The inventor forms 
inclined surfaces in the rear end of the barrel forward of the breech “ 
and also in the forward end of the rifled tube, so that the bullet 
gradually enter the rifling in the barrel, and so that the said inclined 
surfaces may guide the bullet into a central — and obviate the ill 
effects of any slight discrepancies bet e rifling in the tube and 
that in the barrel. ‘Ihe invention consists, Secondly, in rifl the 
forward end of the breech tube toa larger diameter than the inte of 
the barrel te which it is to be applied, so that the said forward end of 
the breech tube shall fit the outside of a cartridge case, having its forward 
end also rifled both externally and internally; that is to say, externally 
to fit the interior of the rifled breech tube as aforesaid, and internally to 
fit the exterior of a bullet which has been rifled so as to exactly fit the 
barrel before being inserted in the said cartridge case. 
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of the inner 
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Class 6.—FIRH-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, de. 
204. T. Horstey, jun., York, “Closing cartridge cases."—Dated lith 


January, 1873. 
In order to hold the cartridge case to } og its revolving whilst it is 
being acted upon by the revolving tool, the — lever or plunger where 


Also: 


chest. This second wind chest is arranged so that by moving a stop in 


one direction the wind is ented from en’ the large or ordinary 
wind chest, and is pF oan = La wind chest, and vice 
versa by moving the stop in contrary-direction. The object of this 
inven’ is to give “expression ” or “ swell.” 


175. J. Wricut, London, “‘ Heels for boots and shoes.”—A communication.— 
Dated 16th January, 1873. 


This invention in the use and application of or any sub- 
stance com; of , a8 a fro: hich matorial the in toi 
ay ap ww basis, from w! ventor 


He compresses, moulds, or shapes the said 
material into the required form, the heel being then attached to the boot 
or shoe in the usual way. 


London, ‘‘ Sewing machines.”"—A communication.—Dated 


So Gee ceustenatian and cqpatntinn of 0 machine 
for os" what are known as “turned shoes,” said invention con- 





e to the ti the 
needle. In the arrangement of mechanism for throwing the needle-bar 
pe ance gy — ctuati hani In the construction and 
arrangemen’ e mechanism by which from the main 
driving shaft the wade stage Le movements of the intervening throat 

needle-bar, and channel-foot are effected. In the construction and 
arrangement of the rocker slieve and its arms, the bender bar, 
for reciprocating the bender. In the arrangement of lor 
actuating the thread-guide and the awl bar, and in the arrangement of 
mechanism for adjus the position of the hook. 
1790. E. Bacon, jun., London, “‘ Needle threader.”—A communication.— 
Dated 16th May, 1873. 

The utility of this invention’is in making the bows of a pair of scissors 
act asa needle threader. Between the bows of the scissors on each side 
or part that touch when closed the inventor cuts a notch or groove long- 
ways, about jin. long. He then on front of the scissors between the 
closed bows a conic hole right through just above the notch or 

ve. To thread a needle he holds the scissors upsidedown in his left 
and then inserts the needle, eye down into the notch or 
oo till the eye of the needle falls to the conic hole. He puts the 
through the conic hole at the same time it passes through the eye 

of the needle. He opens the scissors to release the needle threaded. 
+. = Sem, London, ‘‘ Tooth brush.” —A communication—Dated 14th 

This invention consists in a small convex brush for cleaning the inner 
walls of the teeth attached to a handle in such manner that while the 
said handle enters the mouth between the teeth the brush will come 
against the latter,either upper or lower, according to which way the 
handle is turned. This brush may be used separately or be attached to 
the handle of an ordinary tooth brush. 





— 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, P1 ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

145. G. W. Bentiey and R. E. Gartn, London, “ Treating hi skins, &c.” 

Dated 14th January, 1878. ncondggaag: 

Extraction of fatty matter from hides and skins; cleansing and 
serving same by means of apparatus and the use of chloride of calclum 
and carbon-bisulphide under Removal of hair by means of 
hydrothianic acid. Extraction of oil from wool, hair, and cotton waste ; 
scouring and bleaching same by means of chloride of calcium and carbon- 
bisulphide under pressure ; also of hot air under pressure, and air and 
boiling water and agitation. Extraction of oil from seeds by the process 
lastly described excepting boiling water not used ; using shallow digest- 
ing chambers and agitators. 

154. H. Y. D. Scorr, Middlesex, ‘* Sewage and its deposits.”—Dated 14th 

January, 1873. 

The inventor precipitates the sewage water with quick lime in excess in 
tank No.1. The precipitate thus produced is allowed to subside, and to 
the effluent therefrom the inventor adds soluble salts of cheap metallic 
oxides, such as the oxides of iron or zinc, in sufficient quantity to pre- 
cipitate in tanks No. 2 the bases of such salts. 

168. J. L. F. Tarcer, London, “‘ Treating sewage matters.”—Dated 15th 

January, 1873. 

According to this provisional specification, the solid excreta are mixed 
with a nearly equal weight of charcoal, and about 4 per cent. of coal tar 
or bituminous substance, The mixture is made into blocks or bricks, 
which, after being dried, are burnt or charred in a muffiefurnace The 
vapours and volatile bodies given off from the bricks become ignited, and 

e products of ibustion are ducted by a flue to heat the boilers of 
a still or other apparatus in which the urine is treated. This utilisation, 
for treating the urine, of the heat — off during or previous to the con- 
version of the solid excreta into charcoal is an important feature of the 
invention. The charcoal produced by the burning of the mixture of solid 
excreta and other substances may be used as fuel or otherwise. Im- 
proved drying houses, muffle furnaces, d apparatus, and other 
necessary parts are described. 

183. H. Y. D. Scort, Baling, Middlesex, ‘‘ Purification of coal gas.”—Dated 

16th January, 1873. 

The object of this invention is the 1 of sulphur from coal gas by 
means of oxide of iron heated to redness in a suitable chamber. 

187. E. C. Hamitton, W. R. Preston, and H. Jones, Essex, ‘‘ Artifical 

manure.” — Dated 16th January, 1873. 

According to this provisional specitication sewage is mixed with or 
filtered through waste wool, wool dust, or shoddy; the materials are 
brought to a pulverulent form. 

205. ee, Wigan, ‘* Manufacture of gas.”—Dated 17th January, 


This invention consists in forcing steam and oleaginous substances, 
more particularly hydrocarbon oils er, h an ordinary red-hot 
fire-clay or iron retort filled or 
other similar substances. The gas so generated may be 
alone or mixed with ordinary common coal or cannel gas generated in the 
usual manner, the result being a better and more economically produced 











gas. 
212. T. F. Heniry, London, “* Manufacture of meat extract.”—Dated 18th 
January 1873. 

The object of this invention is so to treat meat for obtaining meat 
extract as to utilise all the elements of its composition instead of (as in 
the Liebig process) utilising only the soluble salts thereof. 

214. J. Cox, Northumberland, an Cox, Surrey, “ Extracting and re- 
covering oils, fats, &c.”"—Datea . .« January, 1873. 

This said invention relates to the extraction and recovery of oils, fats, 
spermaceti, n, wax, and other like substances by the action of 
a volatile solvent passed by distillation through ma‘ containing 
these oily, fatty, or other edicinan, the said volatile solvent being re- 
covered after each operation. 


Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
“« Automatic telegraphic printing.” —A communi- 
cation. —Dated 14th January, 1873. 

The First part refers to a orating apparatus, which has a key board ; 
when a key is touched a needle pierces a hole in a paper card on a 
cylinder. e Second part refers toa printing aj 
wheel with letters engraved on the edge correspon: to 
paper covered cylinder coming from perforating apparatus 
in the printing apparatus een two points. Asa needle falls into the 
perforations a current is sent, and the corresponding letter printed. A 
new kind of permanent magnet is also described. 


149. P. JENSEN, 





the base of the cartridge rests —s has a small lever applied to it, one 
arm of which comes under the of the cartridge, and is dep d by 
it at the time when the cartridge is held up to the revolving tool. When 
the small lever is thus turned on its axis it causes a clip to clip the lower 
part of the side of the cartridge case. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical In 
struments, Lamps, ‘anufacture of Dress, &c. 

133. W. B. Smirn and J. Srariey, Coventry, Warwickshire, “ Sewing 

machinery.” —Dated 13th January, 187 
As a substitute for the brush usually employed in that class of sewing 
machines in which the spool for the under thread is carried within a 


rotary hook or loop opener a metal detent is employed, which consists of a 

finger standing up from the framework of the machine, and so — as 

to enter a recess in the rotary hook concentric with the axis thereof. 

143. W. Attensy, Chester, ‘‘ Harmoniums.”—Dated 27th January, 1873. 
The invention consists in making harmoniums with two ‘‘ wind chests” 

or in applying a smaller wind chest in addition to the ordinary wind 





This invention to the poste formed of spiral bare, toa 
former patent ited to the ers, and consists employing a 
revolving ith a travelling carriage, w 

ctuated in with the said and guides or lays the 
the required spiral form upon the said mandril. 

Class 10.~MISCEBLLANEOUS, 


Including all Patents not found under the preceding heads. 
182, J. Wire and W. W. Mettor, Rochdale, ‘Instrument for cutting 


88.” —Dated ne Seoue 
This invention consists in su ting for a diamond for cu’ glass 
a revolving steel cutter, which the inventors mounts in a stem or 
similar to an ordinary glazier’s diamond. 
135. J. Norman, London, ‘‘ Apparatus for clipping horses, &c.”—Dated 18th 


January, 1873. 
The invention consists in mounting the movable lever handle on an 
axis below the lower end of the movable comb plate, and in causing a 
projection from the movable lever to work in a recess in the lower end 
of the movable comb plate. The or studs are also placed in 
aline with the line of action of the and over the movable 
comb plate is fixed another plate with its upper end bearing upon {the 





movable comb plate, to k this plate firmly up to the | b and 
to hold the lever handle pap dy * wee 
136. 8. Hotman, London, “‘ Apparatus for raising and lowering hea’ 
hie in <a paied 190 Som ary T3 ie ad nd 
ven o! its for lifting the 
lids of gas purifiers or other loads by means of elastic or of non-com- 
pressible fluids, and consists according to one arrangement of a hollow 
ram h which the fluid is forced down into the cylinder from 
above ; the lid or load to be lifted being connected tothe ram. According 
to another arrangement no pumping is required as the lid or load is 
lifted by a load on the top of an inner ram working within an outer ram 
ina cylinder. On in this load the fluid pressure on the outer 
ram which carries the lid or load to be lifted is increased, and a 
consequent lift is obtained. 
146. W. Pircuer, London, “ Craping hair, &c.”—Dated 14th January, 


1 
The use of hollow spindles to receive the cords which form the cores on 
which the hair or other fibrous materials to be craped are wound. The 
winding of the materials to be craped on a bobbin ina continuous strand. 
The tension motions by which the required closeness is given on the cores 
to the materials to be craped. 
148 W. L. Surcuirre and G. Cayton, York, “ Miners’ safety lamps.”— 
Dated 14th January, 1873. 
The object of this i tion is to p t the 1 of the gauze cover 
m miners’ lamps without instantly oy Ee the flame, and con- 
sists of an ory og of suitable size and form, which slides upon two 
upright stands to the oil ptacle, and is pended clear of the 
flame by means of a catch lever hinged to one of the uprights ; this catch 
lever is connected with a jointed arm passing through a slot in the top 
part of the oil receptacle, and at the bottom part of the gauze cover is a 
rack or ratchet. In screwing on the cover the jointed arm gives way to 
the teeth of the ratchet, but on attempting to unscrew the cover the arm 
is actuated and operates on the lever, releasing the extinguisher which 
drops over the flame. A lock pin is provided by which the cover can be 
—— which is then sealed to prevent tampering or attempting to 
unloc 
152. H. L. Power, Middlesex, ‘‘ Umbrellas.”—Dated 14th January, 1873. 
This invention consists in the application to umbrellas of a locking 
bolt or catch in the upper end of the stick which can be turned by a key 
so as to lock the spring that holds the runner, and thus lock the umbrella 
in the closed ition so as to prevent the umbrella from being used by 
any one but the owner. The handle may be separate from the stick and 
be secured in a socket thereon, the key of the locking bolt being formed 
in the inner end of the handle ; after locking the spring the handle may 
be detached and retained by the owner. Instead of locking the spring 
the bolt or catch may be made to lock a sliding cap, such as is used for 
fitting over the ends of the ribs. 
160. J. Owen, Great Lever, near Bolton, Lancashire, “‘ Prevention of acci- 
dentsin ding and d ding shafts of mines.” —Dated 15th January, 














18738. 

In this improved arrangement a wrought iron plate is fixed at or near 
the top of the > This plate carries four studs, one on each side of 
each wooden guide. On each of these studs inside the plate is fixed a 
lever, and to the ends of these four levers are attached the four suspend- 
ing rods to which the rope is connected. Outside the plate upon each 
stud is fixed a toothed lever or “dog,” so arranged that when there is 
any strain put upon the suspending , the inner levers before named 
will hold the toothed levers or “dogs” away from the surface of the 
wooden guides, but as soon as the strain upon the suspending rods is 
withdrawn (as in the case of the rope breaking for instance) two springs 

the inner levers (one against each pair) will force the said 

levers down and press the toothed levers or “ dogs” against the surface 

of the wood es, so that in the event of the rope breaking the cage 
will remain suspended. 

155. E. Hipxuns, Kate’s Hill, Dudley, Worcestershire, ‘Iron safes.” —Dated 
15th January, 1873. 

The safe is made wedge proof by the adoption of a frame of strong T 
iron round the inside my the safe, and which said frame is firmly screwed 
to a strong ‘ht iron band and then to the outer plates of the body, 
one le of the T iron coming level with the front edge of the safe and 
the middle angle forming the front of the fire-resisting chamber. There 
is also a strong band of wrought iron firmly riveted to the outer corner of 
the T iron frame which forms « rebate, and there are strong cramps at 
each corner evens a —_ groove between them and the strong band, 
and also a space of sev inches between each of the cram On the 
door are fixed two strong bands, the outer one of which f into the 
grooves between the cramps and the ee band leaving a rebate which 
shuts on to the strong band, the inner one falling between the camps and 
the lock case, thus firmly ie the safe to the door and rendering 
the insertion of a wedge im ible. The lock case is made of strong 
angle iron and the bolts (which are all round) shoot under the T iron 

me. 
172. J. Larve, London, ‘‘ Multitubular block printing apparatus.”—Dated 
16th January, 1873. 

Producing simultaneous pene and other My sey by 
means of blocks consisting of aggregations of small tubes, the open ends 
of which form the printing surfaces of the block. Suitably filling such an 
assemblage of tubes with the colours appropriate to the designs required. 
Placing such block between a suitable press. Injecting compressed air 
into the open opposite ends of such multitubular blocks in order to force 
the colours downwards or upw: , as may be required, through the 
tubes and on to the surfaces to be printed. Suitably arresting the pro- 

of the colouring matters when the impression is formed by exhaust- 
S the air from the opposite ends of the tubes forming the block or 
blocks. Fitting such blocks on printing cylinders. Charging the tubes 
by means of a syringe with the requisite colouring matters. Preventing 
the running of the colours by suitably drying the materials when thus 
rinted. In the case of thick porous fabrics injecting compressed air 
nto the upper ends of the tubes and exhausting air from the bottom 
plate of the press. aang ong | a suitable syringe for ch arging the colouring 
matters into the tubes by the use of a uated tube fitted with a piston 
which is pressed down by a spring and regulated by a hand trigger. 
180. J. M. Pressner, London, “‘ Filling or feeding lamps with liquid fuel.” 
—Dated 16h January, 1873. 

This invention com acan or receptacle for the paraffin or oil or 
liquid fuel, provided with injecting mechanism or other means whereby 
thi h the agency of a tube the ffin or oil or fuel can be introduced 
into the body of the lamp (by a suitable opening therein) without inter- 
ference with the wick or allowing the paraffin or oil or liquid fuel to be 
exposed to the action of the air. 

191. H. H. Henson, London, “ Shaping and punching strip or sheet iron.” — 
Dated 17th January, 1873. 

This invention consists in corrugating or stamping, punching the rivet 
holes, and cutting or shaping the ends of strips of sheet iron suitable for 
for! fences such as are described in the specification of the patent 
No. 3075, 1870, at one operation and by one and the same machine, 
worked by hand, steam, or other power. 

194. C. H. Perman, Birmingham, and R. WHITAKER, 
“ Metallic boxes, dc.” —Dated 17th January, 1873. 

According to this invention an internal rebate is made on the edge of 
the box for the of the lid to shut down upon, the lid being 
strengthened by an internal wire at its edge. By these means a box is 
produced the external sides of which are flush or are without the usual 
rib-like proj The ends of the box and ends of the lid are made in 

being separate from the box part by 
hy the iodiuary cloang proceenes.. Remsbeytin- 
connected to the end yy the c ig processes. mi-cylin- 
drical projections or okibaccen in the end pieces of the box for 
jointing the handles to. The ne one of a rod or axis fixed to 
and constituting the axis of the link plate of the hasp of the lock and 

in bearings on the inner edge of the lid. The extreme ends of 
this rod or axis are bent at right angles, and when the lip is closed and 
tho Rang Bae been Canes eehe inte bale ee it with the lock, the said 
bent ends of the rod or axis take into holes or slots in the rebate on the 
of the box, and thereby fix down or lock the lid at two points in 
addition to the ordinary lock. Or the fastening of the box is effected by 
two bolts forced outwards or drawn inwards by inclines carried by the 
hasp, the bolts engaging with or being withdrawn from staples on the 
bo: 


202. W. E. Gepoz, London, “ Obturator cock for liquids."—A communi- 
cation.—Dated 17th January, 1873. 

This invention consists in the use of an obturator or stopper fixed by a 
screw to the plug of the cock and surrounded by an india-rubber washer. 
This obturator is raised and lowered to open or close the cock by a key 
which lifts and lowers the plug and obturator by means of a screw thread 
on the upper part of the plug. ; 
208. J. T. CARDON-WamAtN, Abbeville, France, “‘ Bruising hemp, flax, dc.” 


rticularly in the use of grooved 

tween which the flax, hemp, or 

be softened and its gummy matters removed. 
carried and actuated 


is on and by a frame of 

special itpalf oporsted by a particular it of eccen- 

tric and toothed gearing. 

209, C. a, toa C. Barnarp, London, “ Lighting fires.” 
Dated 18th Janua: 

The novelty in thle ‘Case consists in so securing tho sticks or strips of 
wood at one end thereof, that the several pieces forming one bundle may 
be opened to form a sort of cradle or trestle with the apex downwards, 
and thus placed for use in the fire-grate. 


Wolverhampton, 








Ave. 1, 1873. 
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211. a, San London, “ ~~ il hermetically closed and other cases, 
'—Dated 18th January, 1 : 

This invention relates to further improvements upon those described 
in the specification of letters patent ted to the inventor, and dated 
7th March, 1872, No. 704. The inventor now fixes the wire so as to cause 
it to cut the metal, which is facilitated by means of a trav roller lever, 
which takes hold of one end of the wire, and by turning the same the 
whole or part of the lid or other part becomes opened. 

218 C. Farrow, London, “‘ Stoppering bottles.”— Dated 18th January, 1873. 

This improved stopper is formed by attaching to the ordinary bottle a 
tube of flexible or elastic material, such as india-rubber, or india-rubber 
lined with linen, one end of this tube being passed over and attached to 
the neck of the bottle by string or wire. To close the bottle the upper 
part of the tube may be either doubled down and tried, or strangled. 

219. R. G. Wexxs, London, *‘ Scientisic exhibitions.”"—Dated 18th January, 


1873. 
This visional specification describes improved constructions of 
nommalie' discs, and their application in connection with other apparatus 
ms purposes of utility and scientific amusement. 
223. J. Reporaveand D. Wricut, Birmingham, “ Glass vessels.” —Dated 18th 
January, 1873. 

The object of these improvements is to form or leave holes or openings 
in glass vessels of various kinds or other hollow or partially hollow glass 
articles at the time they are moulded, and around such holes or openings, 
on the interior surface. enlargements are formed (or the thickness is 
increased) in order to ufford sufficient surface for the insertion of taps, 
pipes, stoppers, plugs, or other attachments with or without washers, 
the mould being suitably formed for this purpose. When required the 
holes or openings are formed with a screw thread to receive screw attach- 
ments. Glass taps, pipes, dr stoppers, may likewise be formed in this 
manner, 

224. C. GeorcE, Surrey, and H. Porter, London, “ Cistern barometers.”— 
Dated 18th January, 1873. 

The cistern is made open at the bottom, so that when fitted on the 
mouth of the tube and the tube inverted, the mercury may be — 
into the tube without the use of a funnel, a twisted or spiral cord having 
been first introduced into the tube. This cord has a brush or feather at 
its extremity, which reaches the closed end of the tube, and the mercury 
on being poured in is broken up into globules, which pass down between 
the cord and the sides of the tube. e cord is then rotated in the tube, 
which raises it out of the mercury, bringing with it all air bubbles. 
When the tube is filled the cistern is closed by a vulcanised india-rubber 
stopper and the instrument brought to its proper position. 

226, W. R. Lake, London, “ Fire.proof safes.”—A communication.—Dated 
18th January, 1873. 

The object of this invention is to increase the fire resisting qualities of 
safes. The inventor therefore constructs the safe with spaces in the top, 
bottom, sides, and door of the same, through which is maintained a 
constant flow of water. 

239. G. Wiison, Banner Cross, Sheffield, 
plates.” — Dated 21st January, 1873. 

This invention relates to the bending of armour plates, so that the con- 
vex surface is that which was uppermost in the furnace, being the most 
capable of resisting shot. The plate to be bent is placed without inver- 
sion on a convex mould or on a truck, with a convex surface within a 
strong framing, and cross bars are forced down by wedges or screws, or 
a concave mould is forced down by hydraulic pressure so as to bend the 
plate over the curved mould or truck, the uppermost surface of the plate 
being thus rendered convex. 

247. J. HU. Jonnson, London, ‘‘ Transmitting signals.” —A communication. — 
Dated 21st January, 1873. 

This invention relates to a peculiar combination and arrangement of 
steam whistle and electro-magnetic apparatus for transmitting signals, 
which arrangement is more particularly applicable to locomotive engines 
on railways for the purpose of warning the driver that any giving signal 
is turned against him in cases where by reason of fogs, snowstorms, or 
other causes a difficulty exists in seeing the signals along the line, 
and hence one of the causes of railway accidents, namely, running 
past a danger signal is obviated. The said invention is also applicable to 
the transmission of signals from the bridge to the engine room on board 
steamers, also from the lower workings or galleries of mines tothe surface, 
also to the opening and closing of cocks or valves for steam, air, or liquid 
at long distances in large works or manufactories. 

248. J. Ropertson, Nitshill, Renfrewshire, N.B., ‘‘ Forcing, exhausting, or 
measuring air, gas, &c.”—Dated 21st January, 1873. 

The feature of novelty which constitutes this invention consists in 
arranging on a shaft or spindle at the interior of a cylinder or casing, one 
or more rollers or discs, provided with slide valves. An opening is formed 
in the cylinder or casing at one side of the valve or valves, through which 
the air, gas, or other fluid or liquid passes or is drawn thereinto, and the 
said air, gas, or other fluid or liquid is on the rollers or disc, being rotated 
by the shaft or spindle, forced out through another opening situate at 
the o ite side or sides of the slide valve or valves. The apparatus may 
also be employed for measuring air, gas, water, or other fluid or liquid. 
338. G. OLLEY and W. Jackson, Diss, Norfolk, ‘‘ Heating water by means of 

exhaust steam.”—Dated 28th January, 1873. 

An apparatus for heating water by means of exhaust steam from an 
engine and utilising the same, causing a great —-> fuel of high- 
pressure, either for stationary or portable engines. e apparatus is a 
flange pipe, round or oblong, for receiving the exhaust steam from an 
engine, having an inlet and outlet, also internal pipes, covers, and dome 
for reversing the water of the internal pi which receives the water 
from the pump through the apparatus and returns to the boiler. 

858. * J. H. Hutcuines, Bristol, “ Spicing malt.”—Dated 17th February, 
73. 

The inventor takes malt or distilled vinegar, chilis, cloves, ginger, 
pimento, mace, and nutmeg, all or some, and First, grinds and com- 
wingles together the spices; and Secondly, places the ground spice in an 
earthen or other vessel with perforations in the bottom, which vessel is 

laced in another earthen or other vessel. Both vessels are placed in a 

vier, the vinegar being poured into the inner vessel upon thespices, and 
the contents of the boiler being kept simmering for a sufficient time, the 
strength of the spices is drawn out into the second vessel, and upon being 
filtered is fit for bottling. 

1241. A. M. Crarke, Middlesex, ‘* Hydraulic presses.”—A communication. 
—Dated 3rd April, 1373. 

This invention relates to a for cotton or any other material in 
which the platen is operated by the introduction beneath the rams of oil 
or some other liquid under pressure communicated to said liquid by the 
pistons of steam cylinders, and in which the platen is lowered by its own 
weight and the expansion of the material comp: , both acting 
through the medium of the liquid upon the pistons, which are permitted 
to 7 the opening of valves in the ends of the cylinders in rear of the 
pistons through which steam escapes before the returning pistons, the 
pistons acting upon the platen alternately (one to impart the initial 
pressure and the other the finishing pressure) the piston that imparts the 
initial pressure being operated by the exhaust steam of the other cylinder 
(or with live steam) which is then discharged into the atmosphere. The 
piston that imparts the finishing pressure is operated by live steam from 
the boiler, which is subsequently discharged into the other cylinder, 
there to communicate another initial pressure to the platen. 

2416. M. R. Bousu, Paris, “‘ Manufacture of cardboard and paper pulp.” — 
Dated 14th July, 1873. “ v —e 

The substance to be treated is first soaked in water to give it the proper 
consistency and prevent its reduction to powder. The machine consists of 
a cast iron frame surmounted by a funnel for supplying it; this frame 
supports a cylindrical iron case within which two wheels are arranged 
on a vertical shaft, one end of which turns on an axis borne by a plumber 
block or otherwise. The lower wheel is fixed and receives motion from 
the upper one; this fixed wheel bears on its upper surface,and in its 
centre a circular opening to leave room for the movement and action of a 
cutting and crushing blade ‘y for the operation of crushing and 
triturating the fibres. The horizontal internal surface of the wheels is 
dressed in the usual manner. The other end of the shaft bears gear 
wheels in communication with a toothed wheel of a governing shaft by 
aid of a pinion fixed thereto for establishing between the governing 
shaft and the ar tus the requsite rotary motion for actuating the 
wheels. The machine is furnished with a discharge pipe and a reservoir 
for the reception uf the material when crushed. 


Yorkshire, ‘‘ Bending armour 














ARTISANS’ VISIT TO THE VIENNA EXHIBITION.—The Secretary to 
the Society for the Promotion of Scientific Industry, Manchester, 
writes to inform us that the thirty artisans sent out by the Society 
for the Promotion of Scientific Industry, to report upon their 
on anny trades as exhibited at the ibition have returned, 
and from the careful selection of the men, and the eagerness with 
which they set about their work, strong hopes are entertained 
that a very practical and valuable volume of reports will be the 
result of their visit. Mr. W. G. Larkins, the secretary of the 
Society, undertook the. entire responsibility of the arrangements, 
both of travelling and of board and lodging, and if the hearty 
cheers the men gave him, when he bid them good-bye at Antwerp, 
on the road home, be any criterion, the men must have been 
delighted with their visit. It should be said that the expenses of 
eleven Birmingham men were defrayed by the a 
Chamber re a _ nv had the benefit of the 
experience 0 . W. O, who was 
artisans’ visit to Paris in 1367,” peta ota 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CoNDITION OF THE IRON AND COAL TRADES: Only little changed 
THE PIG IRON TRADE HERE .AND IN THE NorTH: Its condition: 
Causes affecting it—THE COKE AND COAL INDUSTRIES: How 
affecting the iron prospects—PRICES OF PIG IRON : Signs ahead 
TRANSACTIONS BY COALOWNERS WITH THEIR CUSTOMERS IN AND 
OUT OF THIS DISTRICT: A contrast—RAILWAY COMPANIES AND 
THE COLLIERY PROPRIETORS—FEATURES OF WEAKNESS IN THE 
COAL MARKET—SHROPSHIRE IRON TRADE: How affected by a 
colliers’ strike—Tue CANNocK CHASE AND THE DUDLEY 
COLLIERS: New wages regulations—LOcAL ENGINEERING AND 
HARDWARE INDUSTRIES: Branches specified—REDUCTIONS IN 
SOME QUOTATIONS—-THE RoLLinc Srock Company—NorTH 
STAFFORDSHIRE IRON TRADE. 

WE are unable to report any very decided change in the con- 

dition of the iron and coal industries of the Birmingham and 

Staffordshire district. Scarcely any more is being done now than 

a week ago, and there is a little more disposition generally to meet 

the views of buyers, without, however, much result ; but there are 

not wanting evidences of some improvement in the general indus- 
tries. 

In this district, as well as in the North of England, the makers 
of pig iron are experiencing difficulty in inducing their customers 
to accept deliveries with the usual regularity. This arises in part 
out of the small supply of orders for tinished iron in the hands of 
proprietors of mills and forges ; and in part also out of the slightly 
more favourable terms at which pig iron might now be purchased. 
The last reason will not, of course, be allowed to operate to any 
serious extent, for the law of contract would oustalaley be enforced 
in favour of the vendors; but the reluctance to take iron because 
it is not wanted and cannot be used is another matter, and sellers 
in such a case always hesitate to enforce their rights by the aid of 
a civil process. Hence it is that stocks continue to accumulate at 
the blast furnaces, with the expectation that unless matters in this 
respect improve, furnaces will have to be blown out in South 
Staffordshire. 

No difficulty is generally experienced by buyers in placing their 
orders at a good 20s. under the rates of a quarter ago, even for 
all-mine pigs. Part-mine pigs are also equally reduced. The 
are to be had to-day (Thursday) at from £6 10s, to £6 5s. All. 
mine pigs produ here, that are mostly used in the mills and 
forges of this district, are still offered at £7; whilst in the open 
market as much as from £7 10s. to £7 15s, is asked for the best 
all-mine hot blast pigs produced by the Earl of Dudley. Cinder 
pigs are offered with a freedom that has not been observed for 
some time past, and they may be had some of them as low as 
£4 10s. Other makers are demanding a further 5s. upon that 
quotation ; and it is asserted that little profit can be got out of 
them at the low figure named, inasmuch as not only is the coal 
of this district much tov high for the present state of the demand 
for iron, whether raw or manufactured, but that the coke pro- 
duced elsewhere, upon which the makers of pig iron in Stafford- 
shire have mostly to rely, is kept up at the very highest figure. 

Happily there are some slight prospects of a little relief in this 
direction, for the North of England coke merchants are easing 
their quotations. Considering the slowness of the demand in all 
the iron making districts coke merchants must alter their 
prices if they are tu get off the coke that they are capable of 
making. The somewhat less illiberal policy which is being pur- 
sued northwards must have an effect upon the demands made by 
the producers of coke in South Wales. Because of that influence 
consumers of coke here are more concerned in the action of the 
coke merchant in the North than they are on account of the prices 
to be actually paid by the consumers of the northern article. We 
have got into the habit in this district of using Welsh and Lanca- 
shire coke to a larger exteut than the coke of Cumberland 
and Durham. There is, however, reason to fear, that even 
as the leading colliery proprietors in this district assert, 
there is no relief to be anticipated in respect of the 

rices of their commodity, so also the wealthy coke manu- 

acturers, whether in Cumberland and Durham and Lan- 
cashire, or in the southern principality, will uphold their 
quotations at a level that cannot be but disastrous to the in- 
terests of iron producers, If these matters should get to that pass, 
then the trade will suffer something like an utter collapse. Nor 

are there wanting men of considerable experience of trade of mid- 

England who are pane to see such an exigency in operation 

within a comparatively brief time hereafter. 2 
Whilst the colliery proprietors of the first-class continue to be 

content to keep their pits on during only a small proportion of the 
working hours of the week, the men who cannot so well afford to 
live upon the past are striving to get orders. In support of their 
efforts, these last are still asking prices which the more wealthy 
spurn when they are dealing with consumers at home, and it is 
not by any means unusual for the upholders of the restrictive 
combination principle to hint at the quality of the article offered at 
the lower price, notwithstanding that it is not always open 
to such objection, The consumers at home are expe- 
riencing just what happens in these days of railways, and 
wholesale transactions by middlemen in respect of the com- 
modities, for which other localities than this district are espe- 
cially celebrated. Even as articles of food of the choicest 
class are more easy to be obtained at a low price hundreds of 
miles away from the places well known for their growth, so the 
best coal of Staffordshire and East Worcestershire is being bought 
by consumers out of this district at prices which the colliery pro- 
prietors will not quote to their immediate neighbours. Large 
contracts have been entered into, and are under execution with 
railway companies and wealthy coal merchants at great distances 
from the Staffordshire pits, and the coal is going to them on 
terms such as some of the smaller men are prepared to receive for 
much less important quantities. Of this, the consumerg here are 
of course greatly complaining, though their complaints are not 
likely to be of much avail. The great sales made with customers 
at a distance have ever been privileged, and in this case they 
are made the justification for the upholding of high prices in the 
neighbourhood where this coal is produced. 

But these large transactions must tell—indeed are now telling — 
in the direction of ease in the local quotations. Scarcely at any 
time were there such large stocks at the depéts of the railway 
companies at this period of the year as are now to be observed in 
whatever direction the traveller be moving ; and it has been a long 
time since ironworks, which we all know are the leading consumers 
of fuel, were doing so little in July. The railway companies will, 
therefore, be able to continue to lay in their stores without 
mama d having to pay more for the commodity than they would 

ave to pay if they should remain out of the market until prices, 
so far as they relate to the ironworks, are declared down. 

The iron trade of Shropshire at its chief site—the market of the 
Lilleshall Company—is seriously incommoded by a strike of the 
colliers against day work. ‘The men demand to be all paid by 
weight, and that the imperial weight of 20 cwt. to the ton. 

The ts of cheay dd tic coal obtained from the 
Cannock Chase districts are not favourable. The colliers have 
intimated that on and after the 1st of August, they will leave 
work unless they are paid not upon 25, but 20 cwt. to the ton. 
For the present, however, they consent to a reduction in 
their wages to the extent of one-fifth. The difficulty that 
for some time existed between some of the colliery pro- 

rietors and the colliers in the East Worcestershire district 
oe been adjusted. It will be remembered that the men 
objected to certain features of the new special rules, even though 
they had been several times altered. The masters had proposed 
that the men should be held responsible for the loss of their tools ; 
the responsibility is now, however, to be limited to the “ wilful” 








loss. It had also been desired that colliers should upon leaving 
their employment obtain discharge notes; but this, too, the 
masters have abandoned. The men have likewise obtained the 
concession that when there is shortness of trade, or when 
unabled to work at the pits by reason of any other cause 
over which the men have no control, they may leave work 
without giving notice. And Mr. Fisher Smith, the Earl of Dudley’s 
agent, who was the chairman of a meeting between representative 
masters and men at which these difficulties were adjusted, pro- 
mised the men that, although in the local rules there was no men- 
tion of the continuance of the old custom by which certain 
quantities of coal were given to the colliers for their own use in 
proportion to the work done, yet that there was no intention on 
the part of the colliery proprietors to discontinue the custom. 
On behalf of the masters generally, Mr. Smith assured the men 
that the custom would be upheld. 

Among the most active of our producers at present are machinists, 
metal rollers, engineers, ironfounders, and wire drawers. The 
machine, brass, and metal rolling branches, are particularly busy, 
and someof the most extensive have a sufficiency of orders on hand 
to guarantee no slackness for a few months to come. The 
numerous boiler yards are moderately occupied, and the demand 
for gas holders and water tanks of different descriptions is only 
here and there of a brisk character. The inquiry for cut nails, 
rivets, washers, screws, files, and bench tools is exceedingly good. 
On corrugated roofing sheets, and fencing wire, and buckets the 
galvanisers are, some of them, fairly engaged, and the nut and 
bolt makersare busy. The tide is on the turn with brassfounders, 
who, after experiencing slackness, are now recommencing on what 
promises to be a brisk period, brass hinges being especially in 
good request. There are signs of dulness in the metallic bed- 
stead branch, but both for home and export there is a better 
inquiry in the brass department. The tin-plate workers and 
japanners are well employed upon trays, waiters, grocers’ fittings, 
and bright tin goods. 

Stamped iron ware is beginning to show a little more activity, 
and amongst the galvanised iron braziery that is leaving the 
Wolverhampton neighbourhood the boxes required in the carrying 
out of the Rochdale dry earth system are conspicuous. ~ 

Five hundred and twenty tons of cast iron socket pipes are 
required by the Wolverhampton corporation in the making of 
certain sewerageadditionsinthatborough. Inquiriesare beingmade 
here for tenders for the construction and erection of a 70-ton steam 
crane, required by the trustees of the harbour of Dandee. 

Among the most recent quotations in which alterations have 
been made not before notified in this place are :—Heavy and 
convex washers and iron ri~«'s reduced 2s. per cwt.; rolled fencing 
wire, 50s., and galvanised wire, 40s. per ton reduction ; and brass 
and copper nails, tacks, and washers down }d. per Ib. 

The Rolling Stock Company, Wolverhampton, was twenty 
years old on Tuesday last, when, at a half-yearly meeting, a divi- 
dend of 10 per cent. was declared upon the ordinary and of 6 per 
cent. upon the irredeemable preference shares, and it was shown 
that the prospects of the company had been still further improved 
by the paying off in the half-year of about £50,000 worth of 
redeemable shares upon which 6 per cent. per annum had had to 
be paid, though the money was seldom required in the ordinary 
business of the company. The wagons now held by the company 
numbers 3562; those bought in the half-year numbering 148, and 
those sold 440. 

Throughout North Staffordshire a strong determination is 
observed on the part of the ironmasters to demand quarter-day 
prices, Bars are from £12 10s. to £13 per ton; an] ats that price 
they are delivered as well in Birmingham as in Liverpool. 
Whether giving way a little would have much effect upon the 
demand is not quite clear. Anyhow, there is very little at present 
being done in any one of the departments of the mills and forges 
of that district. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
GENERAL DEPRESSION IN THE IRON TRADE: Weaker tone in prices 
LESS ACTIVITY IN THE COAL TRADE: Late prices, however, 
maintained — THE WEIGHING CLAUSES: Colliery proprietors 
applying for a temporary excmption— DEATH OF Mr. PETER 

HIGSON. 

Wirn the exception of the manufacturers of railway material, 
who still continue busy, there is scarcely a branch of the iron trade 
which is not now suffering from the prevailing depression of busi- 
ness. Furnace proprietors are getting very slack, and during the 
past week very few new orders have been given out. For castings 
there is also less demand, except for such as are required for 
building and colliery purposes, and many of the founders are now 
working almost solely on old orders. All through the finished 
iron trade business is exceedingly dull, and the little new work 
which is being received is being taken on terms which can scarcely 
be profitable, and at many establishments large numbers of hands 
are now being discharged. The iron shipbuilding works in the 
north-west districts continue fairly employed, but there is a dearth 
of new orders. 

At the Manchester weekly market on Tuesday very little business 
was doing and prices generally were dearer. No. 3 foundry pig iron 
delivered in this district ,;was quoted at from 102s. 6d. to 107s, 6d., 
with nothing doing at the latter figure, and forge qualities at from 
95s. per ton and upwards. In manufactured iron bars were offer 
ing from £12 to £12 10s., rails at from £12 5s, to £12 10s., hoops 
at from £13 5s, to £13 10s., and sheets are as low #s £14 10s. per ton. 
For large castings the quotations now range from £11 to £15 per ton, 
and for small ditto from £14 to £21 per ton. 

There has not been quite so much activity in the coal trade 
during the past week. The recent hot weather has not only had 
an effect on the demand for house coal, but by causing a temporary 
stoppageof work at many of the mill and forges has brought about a 
diminished inquiry for other descriptions of fuel. Prices, however, 
are generally about the same, and as in some districts there 
has, from various causes, been a slight decrease in the 
output, there are no present symptoms of any reduction in 


prices. For delivery in Manchester the quotations range 
about as under: House coal, 1s, 2d. to 25s, per ton; furnace 
coal, 18s. 4d. to 21s. Sd.; and engine coal, 15s, 2d. to 


16s. 6d. per ton. The pit-mouth quotations in the various 
districts range from 17s. to 19s. for house coal; from 14s. to lbs. 
for common coal; and from 10s, to 13s. for slack. For coke there 
is still a firm demand, but the slackness at the smelting furnaces 
is causing a falling off in the consumption, Prices range frem Sis. 
to 35s. per ton. 

Nearly all the colliery proprietors in Lancashire are memorial- 
ising the Home Secretary for an exemption until about February 
next, from the operation of the weighing clauses on the ground 
that they cannot in some cases obtain the necessary os 
machines for six months at least. In the Wigan, St. Helen's, anc 
Haydock districts the men have ed only to insist upon cy my 
being commenced this week at those pits where machines have 
already been obtained, but it is to be put in operation at other 
pits as fast as machines can be obtained. : 

Mr. Peter Higson, who for the last eighteen years has filled the 

st of one of her Majesty’s Inspectors of Mines for this 
district, expired on Tuesday, aged sixty-one. Mr. Higson has been 
rapidly failing ever since the Moss Pits explosion, at which he had 
a very narrow escape of his life. 





New BripcE over THE Avon.—We understand that the Earl 
of Normanton has determined to erect an iron bridge over the 
Avon, near Somerly, Hants, and that plans for the same have been 
prepared by Mr. ilfred Airy, ©.E., Park-street, Westminster. 

he design is of a very chaste character, the material wrought 
iron, and the form an elliptic, of S0ft. span. The contractors are, we 
believe, Messrs. Smith, Finlayson, and Co., of Victoria-chambers 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScovcH TRON TRADE: End of the holidays: Lethargic state of 
the ivon trade; Slight falling off in prices: Shipments and imports; 
The malleable trade—THE COAL TRADE: Steady employment and 
prices unchanged ; The special rules—EXPORTS OF LRON MANU- 
FACTURES—SHIPBUILDING. 

Tuk holidays are now at an end, and all kinds of labour have 
been fully resumed, but the iron market remains in a very 
lethargic state, On Friday the warrant market was inanimate, with 
a very smail business at from 108s, 6d, to 100s, 6d., closing with 
sellors at 109s, There was no improvement on Monday, and, as 
sellers manifested a desire to do business, the price fell to 107s, at 
the close of theday. Business was very flat throughout the greater 
part of Tuesday, and the quotations at one time touched 105s, 3d. 
but rallied to 106s, by the end of the market. 

There is not much change in the prices of makers’ iron, but 
several individual brands are cheaper than they were a fortnight 
ago. The figures are as follows :—Gartsherrie, No, 1, 121s.; No. 3, 
112s. Gd.; Coltness, No. 1, 125s.; No. 3, 110s. Gd.; Summerlee, 
No, 1, 120s,; No. 3, 110s,; Carnbroe, No. 1, 115s.; No. 3, 110s; 
Monkland, No, 1, 112s. 6d.; No. 3, 110s,; Clyde, No, 1, 112s, Gd.; 
No, 3, 110s.; Govan, No. 1, 112s. Gd.; No. 3, 110s.; Langloan, 
No. 1, 122s. 6d.; No. 3, 110s,; Calder, No. 1, 120s8,; No, 3, 112s.; 





No, A 





The shipments of pig-iron from Scotch ports during the week 
ending 26th July amounted to 11,085 tons, showing a decrease on 
the corresponding week of 1872, of 9476 tons, The imports of 
Middlesbrough pigs into Grangemouth for the week were 2592 
tons, being an increase of 1247 tons on that of the corresponding 
week of last year, and a much larger import than has been re 
ported for many months. 

I can as yet report no improvement in the state of the malleable 
iron trade, The prices of the raw material and of labour and fuel 
preclude the possibility of this branch of the trade being carried 
on with profit on anything like an extended scale, and some iron 
manufacturers are still selling their coals with greater advantage 
than they could employ them in the manufacture of iron, 

The prices of coal in this part of the country are unchanged, but 
a slight reduction is anticipated at an early date, ‘Throughout all 
the mining districts there is good, steady employment ; and yet in 
no case does there appear to be a larger supply of fuel than is 
immediately wanted, ‘The export trades on the east and west 
coasts have been brisk during the week, and deliveries are every- 
where being made with great regularity. 

It is believed, and with much show of reason, that the prolonga- 
tion of the differences between the mineowners and miners con 
cerning the special rules has tended more than anything else to 
keep up the prices of coal during thesummer months, as many of the 
public, fearing the consequences of a strike, have been more liberal 
in their orders than has been usual or necessary, ‘iis matcer 
settled, however, fuel may decline slightly in value, although a 
reduction of any great catent is not expected earlier than the 
spring of next year, 





The foreign exports of iron manufactures from the Clyde during 
the past week were larger than usual, and included a great deal 
of machinery for different purposes, 

Among the launches that have taken place since my last report, 
is that of the Pomerania, 3800 tons, built by Messrs. Caird and 
Co., of Greenock, for the Hamburg-Americun Steamsh!p Com- 
pany’s service between Germany and New York, 

A new sugar retinery, capable of turning out upwards of 1000 
fons per week, has just been opened by Messrs, Alex, Scott and 
Sons, at Greenock, 


THE SHEFFIELD DISTRICT. 
From our own Correspondent.) 


GENERAL REMARKS ON STATE OF TRADE—A FEW ORDERS SFCURED 
FOR KAILS -THE LATE AND PRESENT INQUIRY FOR BUFFERS 
AND OTHER KINDS OF RAILROAD MATERIALS- -THE DEMAND 
FOR SPRINGS: A great falling off—BESSEMER 8" THE 
GENERAL STEEL TRADE: The turn out of machinery—ENGLINEERS’ 
STRIKE — FILE TRADE, 

Tuexe is no material change to record this week in the general 

condition of the trades of Shetlield and neighbourhood. In some 

cases there are changes, and in one or two cases I am glad to 
record an alteration for the better, These latter have been brought 
about by lower quotations and diligent ‘* hunting up.” Rails have 
more particularly been quoted for, and I hear that a Shettield firm 
or two lave been successful in obtaining fairly good commissions 
for Bessemer rails, emanating from British companies for replace- 
ment, and from one or two new foreign and colonial undertakings, 
Theimprovements calculated to be etfected by these indents will not, 
however, be by any means general or widespread, and unless speedily 
supplemented by further favours we shall in all probability witness 
at no very distant time a decidedly dull state of trade. At pre- 
sent weare ina transitional stage, from great activity to what may 
ultimately prove to be extreme depression, and the transition is 
now becoming tolerably rapid. A short time back Germany, 

Belgium, and India were taking a fair quantity of railway butfers, 

plungers, butfer-boxes, and conical springs, but the orders have 

pretty generally been run through, and are not replaced by others 
of anything hke the same magnitude. Then, again, Russia, 

Canada, Italy, Germany, the United States, and what are generally 

termed ** other countries” in the Board of Trade returns, were, a 

few months since, very good customers for wagon and carriage 

axles (of Bessemer material), ordinary tires and crossings of crucible 
steel, This demand, too, has now considerably slackened, for 
the most part owing to the positive and undoubted fact that 
in Canada and the States the American manufacturers are able to 
undersell our own makers, and that in Germany and on the Con- 
tinent generally we have, in the face of a smaller demand, to 
experience the recuperated energy of German avd Belgian manu- 
facturers, the former of whom had been paralysed by the war and 
the lattér partially so by strikes and a deficient supply of fuel. For 
springs the inquiry is but moderate, and work is being got out of 
hand on existing contracts without much prospect, I am credibly 
informed, of the shops being kept on even half-time unless new 
orders can at once be secured in considerable numbers and bulk. 

In all probability at least one or two moderate inquiries of this 

description should directly be put into the market by English and 

Scotch companies. ‘I'wo or three of our leading lines, however, 

purchase their steel here, and make up the springs at their own 

shops. One such contract has been placed here within the past 
few weeks with a leading steel firm, 

For Bessemer steel in the ingot or bloom the inquiry is not so 
brisk, a fact easily, I apprehend, attributable to the great number 
of new converters that bave lately been put into operation, not 
to mention a gradually failing demand, 

In machinery, and particularly in heavy machinery, castings in 
connection therewith, and the cutting parts of certain of them, a 
good trade is doing, somewhat interfered with, it is true, by the 
engineers’ strike. This dispute has narrowed down very much and I 
hardly believe that there are more than 300 men now out. Mr. 
Applegarth had an interview with a section of the employers last 
wéek in the endeavour to settle the dispute, but as they held out 
no hope of the advance being given, it is thought nothing tangible 
will result from the attempt. 

The file trade is fairly brisk, some houses having good contracts 
on hand, other firms are hardly so favourably circumstanced, but 
in the main the trade is tolerably prosperous, 











| Llansamlet colliery. 





THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Prices— THe Dar.incron IRon 
JOMPANY—SHIPBUILDING AND ENGINEERING—THE IRON AND 
Sree. Insvirute—THE NEW WORKS IN THE CLEVELAND DIs- 
TRICT, 


Tue tendency of prices in the iron trade is still downward, and 
consequently there is a better prospect of a fair amount of legiti- 
mate business being done. At the weekly iron market at Middles- 
brough on Tuesday there was a large attendance, but the actual 
transactions were few and far between, No, 3 was rather scarce 
for immediate delivery, and could not be had for much less than 
100s, per ton, but for delivery over two months I heard of this 
gr being bought as low as 93s, Gd. per ton. Makers believe 
that a good autumn trade in pigs will be dene, and prices will not 
fall to such an extent as is generally anticipated. Buyers, how- 
ever, hold to the opinion that pigs will gradually decline in price, 
and some persons believe that before the end of the year No, 3 
will be quoted at less than 80s, per ton. Forge iron is still 
plentiful, and can be had at 87s, per ton. 

There is a better inquiry in the finished iron trade. It is well 
known that very few finished iron makerscan carry on thei: works 
profitably at the present quotations, But with pig iron falling 
and fuel cheaper there is a better prospect for the manufacturers, 
As an indication of the improving condition of things, I may state 
that it has been definitely decided to recommence on the 18th 
inst, the Britannia Ironworks, Middlesbrough, which have been 
so long standing idle owing to the want of orders at remunerative 
prices, No doubt the North Yorkshire Ironworks, South Stockton, 
will also soon resume operations, 

Coal is in moderate demand ; manufacturing qualities are quoted 
16s. 6d, to 17s., and best screened, 18s, per ton, First-class coke 
is sold at 35s. to 37s. Gd. per ton, Cleveland ironstone is 7s. per 
ton, and Spanish ore is delivered at 13s, per ton. Buyers are not 
disposed to enter into contracts at present, being strongly of 
opinion that prices all round, in fuel and iron, will recede. 

The Darlington [rou Company have issued circulars intimatin 
that on interim dividend at the rate of 25 per cent, will be paid 
to the shareholders in August. The six months’ working of the 
company, who bought the extensive works of Mr. Barningham, has 
fully realised the expectations of the directors, and there is every 
ground for believing that this old established works will continue 
to hold a splendid position. 

In shipbuilding there is a little more inquiry. Some of the yards 
have a good deal of work on hand and are getting a fair number 
of new orders, There ave a good many vessels fitting out on the 
Tyne, Wear, and Tees, 

As the time for holding the annual meeting of the Iron and 
Steel Institute in Belgium approaches greater interest is mani- 
fested in it. The programme is an attractive one, and I believe 
the forthcoming meeting will be one of the most successful ever 
held by this most successful institute. 

The Cleveland ironstone miners are working well just now and 
the production is large. 

Iu the Cleveland district rapid progress is being made with the 
new works in course of erection, At the Carlton Ironworks, neat 
Stockton, when the Danks furnaces recently erected there were 
being tested the ‘ squeezer” broke, and consequently puddling by 
the Danks process has not been thoroughly tried there. Ln the 
course of a tew weeks the question of mechanical puddling by the 
Danks system will be most satisfactorily tested at Middlesbrough 
by the Erimus Works which have becn erected specially for making 
iron by the Danks process, ‘Che trade generally are anxiously 
looking forward to the results which are expected to be obtained 
at the Erimus Works, 


WALES AND THE ADJOINING COUNTIES. 
(rom our own Correspondent.) 


THE STRIKE QUESTION: Possibility of a peaceful settlement: The 
question of small coal—THE COAL TRADE—DARE DISTRICT 
LARGE STEAM COAL TRAFFIC: A good venture in small coal; 
Collieries in the murket—QvuorTaTions — RAILWAY RECEIPTS 
THE IRON TRADE AND ITS PROSPECTS-~BUSINESS AT LEADING 
WORKS — STOCKING — FATAL ACCIDE)D CHARGES AGAINST WORK- 
MEN-- CYFARTHFPA WOKKS ~ RAILWAY ARRANGEMENTS AND THE 
LONDON COAL TRADE, 





I HAVE been mixing much of late amongst colliers and collieries, 
for the all prevailing question now is ‘* Will there be a strike next 
month?” I tind that there is every reasonable hope of a peaceful 
arrangement at Dowlais, Plymouth, and Cyfarthfa, The Mountain 
Ash men too seem disposed to agree, but I meet now and then 
with isolated communities of colliers who are anything but satisfied, 
They believe that the coal proprietors should meet them half way, 
and when it is pointed out tu them that they ought not to expect 
higher wages then they fall back upon the question of small coal 
and plead that there ought to be un allowance made for it. At 
Cardiff the question bas been well discussed between the masters 
and the men. The men pleaded that they ought to be paid 
something for it considering the high price small coal now 
sells at, and the rejoinder of the masters was that they 
were paid for getting large, not small coal, At other meet- 
ings it has been intimated to the men that they must not persist 
in their demand for an allowance for small coal, but if they want 
an advance apply in the usual way. Iam quite satisfied from 
personal interviews had with colliers that the small coal 
is the next grievance, and that it promises to assume 
importance, I visited the Dare this week, one of the most 
important of the Welsh coal districts, No less than 50,000 tons 
of coal were despatched from there last month, and the average I 
found to be above 40 000 tons. <A speculator from Swansea made 
a good hit there lately. He found a decent-sized mountain of 
small col, bought it up cheap, aud cleared a little fortune by it. 
Stephenson and Clark, Radford, and other large London firms, 
were represented in the district when I was there by long 
trains of trucks laden with the well-known smokeless 
steam coal of South Wales. Collieries in this district were 
a burden to their proprietors, but now one of the most difficult 
things is to buy a colliery. A few are in the market at high rates, 
and one or two of these being in the anthracite district do not 
command the price of such as toe Khondda col.ieries, Several 
cual districts are for sale in Carmarthenshire, 

One of the leading coal firms of Cardiff states that there is 
every indication that there will be no material fall this year, 
Tellefsen’s quotations are as follows :— Rhondda Merthyr smoke- 
less steam coal, large, colliery screened, 23s. 6d.; Hirwaai upper 
four feet, 22s, Sd.; Rbondda Resolven, 22s, 6d.; No. 3 Rhondda, 
for smelting, 20s.; coke free on board at Cardiff, 42s. 6d. Though 
coal remains trm, the demand is not great, and the railway re- 
ceipts bave falien off in consequence—the Taff Vale to the extent 
last week of £547, and Penarth £712. 

I have not much to report in connection with the iron trade. 
The leading works are busy enough, but orders are few and far 
between. The leading features of the week have been rails to 
Bilbao from Dowlais ; to Taganrog and Gothenburg from Nan- 
tyglo and Blaina, at which works a good deal of heavy business 
has been done of late; and a quantity of iron wire and bridge- 
work to Cronstadt from Jones and Co. But the season is con- 
7 unpromismg as regards future prospects, I have noticed 








Landore Tin-works without notice. The case was adjourned, 
Cyfarthfa Works have been doing a large business of late, both 
in the iron and coal trade, 





PRICES CURRENT OF METALS AND OILS, 
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PRICES CURRENT OF ‘TIMBER. 
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Tue SEVERN ENGINEERING Works.—The new works belonging 
to Mr, Jas. A. Lee at Derby, called after his old works at Lydney, 
are about to be worked by a joint stock company, of which Mr. Lee 
is to be managing director. It is certified that the protits of the 
business have amounted to 23 per cent., and it is to be hoped as it 
- anticipated, that the profits will be as good under the new owner- 
ship. 

THE Hartrorp Stream Borer INsrecTion AND INSURANCE 
Company.—The Hartford Steam Boiler Inspection and Insurance 
Company makes the following report of its inspections in the month 
of May, 1873 :—During the month, 1044 visits of inspection were 
made, and 2165 boilers examimed, 2024 externally and ‘10 inter- 
nally ; 210 were tested by hydraulic pressure. The number of 
defects discovered in all was 973, of which 210 were regarded as 
dangerous. The defects in detail were as follows : Furnaces in bad 
condition, 38—4 dangerous ; fractured plates, 68—37 dangerous ; 
burned plates, 51—14 dangerous; blistered plates, 174— sz 
dangerous ; deposit of sediment, 161—18 dangerous ; incrustatio» 
and scale, 141—19 dangerous; external corrosion, 63—13 dangerous; 
internal corrosion, 28—13 dangerous ; internal grooving. 53--4 
dangerous ; water gauges defective, 283—4 dangerous; blow-out 
defective, 12—4 dangerous; safety valves overloaded, 21—16 
dangerous ; pressure gauges defective, 167—13 dangerous ; boiler 
without gauges, 1—dangerous; deficiency of water, 11 —6 dangerous; 
braces and stays broken, 46—14 dangerous ; boilers condemned as 
unsafe to use, 10; mud drum condemned, 1, 

STeeL BorLers.—The steamboat Mary Powell, running daily on 
the North river, between this city and Rondout, has recently been 
fitted with steel boilers, We append the dimensions and weights, 
which may be interesting to our readers. There are two boilers, 
of the form known as fiue and return tubular. Each boiler has 
ten flues of different diameters, 9, 15, and 16in., and eighty tubes 
of 44in. outside diameter. Each boiler is 11ft. front, 25ft. long, 
and the diameter of shell is 10ft. The sheets of the boiler are of 
steel, made by Parks Brothers, of Pittsburgh, and having a tensile 
strength of 70,000 pounds per square inch. The sheets are #, of an 
inch thick. Each boiler has two furnaces each 8ft. in length ani 
4sft. wide. Blowers were used with the former boilers, to promote 
the draught ; but a novel form of steam jet is at present employed, 
which seems to work very satisfactorily. The grate bars are 
cylindrical in form on top, and are provided with mechanism so 





a = stacking a” on of mye Be ees proof that 8 
refer waiting to uci a thi ey cannot well do with 
ana oA Aiea ee 
A fatal accident accident occurred in the old Penydarran pit 
this week, and also two deaths must be recorded from a fall in 
Several workmen, furnacemen, and others 


were charged on Saturday with absenting themselves from 





t the fire can be shaken down when it is dull, somewhat after 
the of a grate in an ordinary stove. The boilers weigh 
28 tons each, the weight of the two being seven tous less than that of 
the old boilers, The consumption of coal per round trip is about 
24 tons, The diameter of the steam cylinder is 62in., and the 
stroke is 12ft. The engine makes twenty-three revolutions per 
ae the steam pressure being between 35 and 36 1h.—Sefentine 

merican, 
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LITERATURE. 


Chemical Phenomena of Iron Smelting, dc. &c. 

Betu. 1 vol., 8vo. 

Tue lord of eleven blast furnaces, one of a great firm of 
chemical manufacturers, and one who cap as an iron smelter 
appeal to successful experience of more than a quarter of a 
century, would large claims to attention when -pre- 
senting the results of that experience, even had he no 
pe as a man of science. Mr. Lowthiap Bell is, 
1owever, not the man of mere “ practical experience,” he is 
a clear and accurate thinker, and has established his right 
to a place among the distinguished metallurgic chemists of 
our time, We owe to him important additions to our 
knowledge of the complicated reactions that occur in the 
blast furnace and in the laboratory, between the carbonic 
acid and the carbonic oxide gases, caused by the combus- 
tion of the fuel and the oxides of iron of the ores—or those 
oxides obtained artificially—as well as those between the 
carbon of those gases and the reduced iron. 

Those reactions have since been submitted to a careful 
scrutiny by M. Gruner, of the Ecole des Mines, Paris, 
whose results are generally confirmatory of those of Mr. 
Bell. A resumé of those results was given in in THE 
ENGINEER for 24th Nov., 1871, the most salient facts being 
the reduction of iron oxides at comparatively low tempera- 
tures—far below a red heat, at which temperature its re- 
ducing action was previously known—by carbonic oxide, 
and the splitting up of this gas into carbonic acid and 
carbon, when acting on oxide of iron in presence of car- 
bonic acid in mixture with the carbonic oxide; the double 
reaction being representable by the formulee— 

3FeO+CO= Fes Oy + C, and 

Fe, 0, + CO=3FeO+CO,. 
Complex as they are, Bell and Gruner have together thrown 
great light upon these reactions, though much yet remains 
obscure. They constitute, however, the master-key to the 
smelting of iron in the blast furnace, and Mr. Bell devotes 
no less than twenty-one sections at the commencement of 
his work to their consideration. 

The next few sections on to the 27th engage with other 
inquiries of great interest, though of less direct importance, 
such as the influence and effects of hydrogen of ammonia, 
of hydrocarbons, of the bases of the alkalies, and of 
alkaline cyanides in the blast furnaces, including examina- 
tion of the fumes of white vapour which escape from the 
mouth of the furnace. From the 28th to the 34th sections 
inclusive, to which we may add the section 41, are occupied 
with details of Mr. Bell’s own experiments, and their dis- 
cussion on a number of important questions, all having 
reference to the amount of heat developed, its distribution 
into zones in the furnace, its effects at different stages or 
depths, the amount of its useful and useless expenditure, 
and its theoretic minimum in the blast furnace ; followed 
by some sections—amongst which those No. 37 and No. 42 
are prominent—on the modifications of the action of the 
blast furnace by changes in its dimensions ; section 35, on 
the behaviour of sulphur and phosphorus in the blast fur- 
nace, and 38, on the proper condition of the materials to be 
operated on in the furnace, are also full of suggestive 
and useful matter. Amongst the other more impressive 
sections—the entire number constituting the book being 45— 
towards the conclusion are those on the theory of the hot 
blast and its effects on the quality of the iron. With Mr. 
Bell’s views as to the value and effect. of Neilson’s great 
discovery, we are not prepared quite to agree, nor do we 
think his speculations on this branch of his vast subject 
will be hereafter admitted as of equal value with what he 
has done for the pure chemistry of iron smelting. Mr. 
Bell is of opinion that the improvement by the use 
of the “hot blast is not due to any additional heat 
conveyed to the hearth, but that such heat is utilised 
in promoting the energy of the reducing gases in 
the upper zone, and, having done this, it is carried off 
from the outlet of the furnace.” “In this way, though 
fusion goes on at an increased speed in the hearth of hot 
blast furnaces—on account of the decreased quantity of 
fuel by which it is effected—as reduction experiences a 
a still greater acceleration the two operations are carried 
on in harmony in point of time with each other.” Pp. 
359 and 360, 

The reasoning here seems somewhat obscure, and we con- 
fess ourselves unable to follow it at all points. Still less 
can we agree with what follows :—“ Had the ironmasters 
before Neilson’s time been aware that out of 133,000 calories 
actually evolved he only beneficially applied 49,000, or about 
one-third of the whole, we should not have had to wait for 
the accidental observationsof a thoughtful gasworksmanager 
before attempting to avoid part of the loss of 63 per cent. 
of his fuel, which might have been done by the simpler 
plan of increasing the size of the furnace, in which, if the 
remedy be not perfect, it is at least as much so as that 
effected by the hot blast itself.” Pp. 360, 361. We can- 
not even admit all that is here said to be true, but what- 
ever of truth there may be in it, beyond that which is 
undeniable—that the hot blast raises the zone of reduction 
—it is not the whole truth. It may bea fact that there is 
no very great exaltation in the temperature of the zone of 
fusion at the tuyeres, though that is not even attempted to 
be experimentally proved. It may be that every such 
exaltation of temperature at that zone, beyond that neces- 
sary to fuse carburetted iron, is useless, except in so far as 
it enables fusion to go on faster. But yet the old solu- 
tions given in early days by Dr. Clarke and Dr. Thomas 
Thompson, and deemed in , one days all-sufficient to account 
for the economy of the hot blast, isnot overthrown; itremains 
as true as it ever was that the tons of cold air blown per 
hour through the furnace had to be heated somehow, and 
that going off so heated they carried off heat to waste from 
the very places where it was most wanted. 

The theory, modes of operation, and economic value of 
the hot blast, have many aspects, and perhaps the time has 
not even yet arrived when we are imentally in acon- 
dition to assign it its true place. In all these, roughly, 
however, even were it true that with a properly proportioned 
blast furnace no fuel whatever were saved, it comes to the 
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question of burning some of the total fuel at the wrong or 
at the right point. Mr. Bell is of opinion that with the 
best proportioned fu viz., those within certain 
limits in his own works =a elsewhere in Cleveland, we 
have already almost arrived at as t economy of fuel as 
is practicable. Yet, while out of about 80,000 heat units 
theoretically required, about 10,000 are lost in evaporating 
water out of the fuel, by radiation from the exterior of 
the furnace, by water carried off from the tuyeres, and by 
expansion of the blast before its escape, we cannot but 
think that further experiments and researches will be re- 
warded by a still increased economy. That to establish 
upon a firm foundation the chemical theory of what goes 
on in the blast furnace is to commence the story at the 
right end, is what we agree in most fully with Mr. Bell. 

e cannot lose sight, however, of what, though he is far 
from neglecting, heseems toustoattach much less importance 
to than it demands—namely, the enormous chan that 
mere alterations in the mechanical, so to say, conditions of 
the furnace and its adjuncts have effected, and are probably 
still destined to effect. In this respect numbers of the facts 
of experiment put on record, rightly interpreted, tend to 
very limited conclusions, far more limited than those 
drawn from them. A blast furnace means a highly com- 
plicated system of correlated organs and parts ; alter largely 
any one of these, all the others, or all but one, remaining 
as before, and no well-founded conclusion as to the result 
may be possible. If one organ or proportion be altered, 
all that are affected by the alteration must be held in view 
and altered with that to obtain the best result, whether 
that be as to economy of fuel, increase of yield, or improve- 
ment of quality. To everything about the working of the 
furnace we see a limit, the capacity cannot be increased 
indefinitely without adding to the altitude. The latter 
cannot be raised beyond a certain limit if the blast is to 
pass freely through, and other conditions as to the succes- 
sive metallurgic changes below must have their necessary 
sequence and proportion, and so of every other thing about 
the furnace and its working. How inconclusive, then, are 
some experiments which have been made and ed upon, 
such as, with a given furnace and given feed of fuel and 
ore, &c., and with a given pressure and temperature of 
blast, the consumption per ton of iron made was so and so. 
The temperature of the blast is increased and continues 
to be increased, until at length no reduction in the propor- 
tion of fuel consumed results, or that proportion increases. 
It is, therefore, concluded that no higher temperature of 
heated blast is of any value. Quite true probably, under 
the circumstances, but would the fact have been so had 
the furnace in its height or capacity, or in both, and in its 
feed of fuel and ore, ad and the pressure of the blast, each 
or all been varied, along with the Aeat of the blast. We 
believe not, and that so far at least, no real limit has been 
found to the temperature of the blast if all other things be 
kept in just proportion to it. 

e believe that the most truly fruitful and valuable 
train of experiments that could be made would be upon 
one or a set of experimental furnaces on the grand scale, 
in which each one of the elements going to the working of 
these should be raised “| in i rtion, pushing 
each to its practical limit, and gradually evolving the 
balance and necessary proportions between them all, which, 
when obtained, must give the data for a perfect furnace of 
the magnitude tried at least, though possibly from the ex- 
treme complexity and number of the conditions that model 
could not be either much enlarged nor much diminished in 
size without certain alterations at certain points, to the 
nature of which we should be greatly led and helped by 
the experiments preceding. Such experiments, however, 
are, we fear, never likely to be made, involving as tHey 
would an expenditure reckonable by hundreds of thou- 
sands, unless at the national cost; and yet they might amply 
repay the price under the existing prospects of our national 
supply of coal. 

Certain it is—though we fear Mr. Bell will scarcely 
coincide with us—that the great stages of improvement in 
blast furnace smelting have not been due to the chemist 
nor derived from his researches, but to bold common-sense 
led trials of varied proportions in the old conditions of its 
working ; and to these, that is to say to modifications of 
the mechanical conditions of the furnace, rather than to 
any conclusions coming from the laboratory, we still look 
for future improvements. 

The chemist and his researches, however remote, appa- 
rently or refined, have their proper and hopeful _ 
Phosphorus is the béte noir of the ironmaster, it is almost 
as much his tyrant still as ever it was. It gets into the 

ig iron—which so far we must accept—just as the blast 
urnace runs it off for us, and once there it defies complete 
elimination, and even by puddling is but incompletely re- 
moved. In this we thoroughly with Mr. Bell, that 
it would be no matter for surprise—though certainly it 
would be one for a most noble congratulation—were some 
chemist on any day to hit upon a simple and inexpensive 
process for separating iron and phosphorus, either in the 
smelting or at some subsequent stage of its manufacture. 
One proposed method, that absolutely tried by Heaton, 
has, indeed, never yet been fully tried and played out, 
either to success, practically and economically, or so as to con- 
sign it to the oblivion of failures. M. Gruner himself has 
expressed this opinion, and those best acquainted with 
what Heaton did and how he did it, hold the same views. 
Heaton was not a chemist, yet his nitrate process was just 
one in which chemistry should take the lead as directress, 

We refer to it here merely in illustration. The prize pre- 
sented to the chemist — may discover a — and 
inexpensive or separating iron an orus 
is incalculable, Thirty thousand , See of hastens are 
yearly (Mr. Bell states) sent away in Cleveland iron alone, 
these 30,000 tons, if in the state of phosphoric acid, being 
worth as manure a quarter of a million sterlin 
annum, and while remaining in the iron worth four millions 
less than nothing—in other words, depreciating by that 
amount the market value of the annual make of Cleveland 
iron as compared with the same amount of hematite iron. 

In conclusion, although this volume of Mr. Bell’s con- 





sists almost wiplly of papers that have previously appeared 





in the “Proceedings of the Iron and Steel Institute” or of 
other societies, we think he has done well to collect and 

ublish them tely, and can congratulate him upon 

ving added to the British literature of Sidero—metal- 
lurgy a volume creditable to our great national industry, 
and adding to his own tation at home and abroad, 
both as an ironmaster and a zealous imenter, We 
could wish he had given ter com: to the volume, 
as to experimental details at least, for the abundance of 
his facts and reasonings renders reference to the pith and 
marrow of each class of subject treated of often rather dif- 
ficult, though the volume is supplied with a good and 
copious index. 





THE DARLINGTON RAILWAY LOCOMOTIVE 
SHOPS. 

THERE are many distinguishin 
about the locomotive works of the Stockton and Darlington 
Railway, just as there are many unique points in the —— | of 
the father of English passenger lines. first engines on 
the railway were Stephenson’s “Locomotion” and “ Rocket,” 
and there may still be seen exposed on a pedestal at the Dar- 
lington Station, within a stone’s throw of the works we are 
about to describe, the locomotive that bears the former name. 
Nothing could be more interesting to a practical thoughtful 
engineer than to compare the first of the engines used on the 
Darlington section with the last built at the above works. In 
the whole ranze of mechanical achievement it would be difficult, 
if not impossible, to find a more wonderful and striking contrast. 
The same remark is applicable, although in a somewhat less 
degree, to the Darlington locomotive works, which have little in 
common with the old works at Shildon, where the engines used 
on this line were made and repaired thirty years ago. But, like 
the engines first built for this father of railways, the old works 
possess a history which the newer works have not. It was at 
the old Shildon works that many men, who have since made a 
mark in the engineering world, received the rudiments of their 
practical training. Among the older engineers of the north of 
England there are few who do not owe more or less to the first 
shops built for the Stockton and Darli Railway. The 
Shildon works are probably, with the exception of the works in 
Newcastle that the names of George and Robert 
have made famous, the oldest of their kind in the country. 
They served well and faithfully their day and generation, but 
their locality was too out-of-the-way, and their size too limited 
to continue to suit the growing requirements of the Darlington 
Railway ; and hence it was that in 1862 the locomotive works 
at Darlington were built. In the construction of the latter 
works advantage was taken of all the improvements and facilities 
afforded by an inspection of the principal locomotive works 
throughout the country, and suggested by the rare practical 
skill of their manager, Mr. William Bouch. Although not 
rivalling in point of size the gigantic works of Crewe, or the 
splendid establishments of the Caledonian, North British, and 
other large railways, they are inferior to none of these works in 
general completeness—and in the rare qualities of order, neat- 
ness, and cleanliness, they surpass them all. 

The main building of the Darlington locomotive works is 

divided into seven spans, each 40 ft. wide, by 120 yards long, 
and supported on strong brick walls, pierced at regular intervals 
with arches, through which an uninterrupted view of the opera- 
tions in progress throughout the whole of the vast structure can 
be obtained. Light is chiefly admitted from the roof, on the top 
of which there are a number of revolving ventilators which send 
a constant current of air through the shops below. A number 
of travelling cranes, supplied by Sampson and Moore, and each 
fitted with two crabs, traverse the machine shops from end to 
end. These cranes are worked with an endless rope, made of 
manilla, which is found to last about two years or rather more ; 
and with this help it is no uncommon thing to lift an engine of 
80 or 40 tons weight in six minutes. The whole of the shops, 
except the emithery, are floored with timber, the walls are clean 
white-washed, and the whole of the machinery is painted a bright 
lavendr colour. All these features in combination impart a 
rather cheerful and comfortable appearance to the different work- 
shops, which is heightened by the growth outside the walls of 
the establishment of a large assortment of thriving ge shrubs, 
and flowers. A gardener is employed solely for the purpose of 
tending these flowers and keeping in proper order a greenhouse 
which bas recently been built against the walls of the emiths’ 
shop. 
The whole of the machinery is driven by a large condensing 
engine with cylinder 22in. diameter, stroke 8ft. lin., and 
boiler pressure 601b., the steam being, however, cut off at 
one-third stroke. The consumption of fuel required to actuate 
this engine is only 18 cwt. per day of nine and a-half hours. 
Outside the works there are two large surface condensers, in 
which the steam that supplies the engine is condensed before 
emptying itself into two heating chambers placed underneath the 
boilers, from whence the water is pumped back into the boiler at 
a temperature of ever 100 deg. Near to the boiler-house, 
there is a large pond 50 yards square and 12ft. deep, where a 
large supply of water is always kept in reserve lest anything 
should go wrong with the town’s supply, upon which these works 
are otherwise dependent. This pond is a favourite bathing-place 
with the workmen, and during the last month it was much in 
request for that purpose. Returning, however, from this di- 
gression, we find that the main shafting in the machinery 
department is from 44in. to Sin. diameter. It is turned and 
polished, coupled with metal couplings, and runs in iron 
plummer blocks, furnished with brasses. A patent chain is fitted 
to the shafting for lubricating the journals. The belting is 
nearly all made of woollen by Whitehead and Brothers, of 
London. It is sometimes urged that woollen is not so durable 
as leather, and gives more trouble; but the experience of its use 
gained at these works inclines to an altogether contrary opinion. 
Some of the belting here has been in regular use for ten or 
eleven years, driving at the rate of 1000 to 1200 revolutions 
per minute, and it still shows capacity for a good deal of wear 
and tear. Both crossed and plain straps are in use, and one 
answers almost equally as well as the other. In engineering 
works the expenditure on account of this item is often very 
heavy ; and engineers may take a hint from the fact that woollen 
belting is found at the a cela works to cost 
only one quarter the amount or ° 

p oad -es mechanical novelties in operation at the Darlington 
locomotive works the most interesting is pro a la chuck 
lathe, which is now in course of being put up, an which is the 
first of its kind made that has two chuck-plates—the larger 
being 10ft. diameter, and the smaller, which works inside the 
larger one, being 5ft. diameter. Each chuck-plate is driven 
by separate gear, so that the machine can be run at two different 
speeds to enable two separate tires to be bored at one and the 
same time, Thus, while the one may be running at five revolu- 
tions per minute, the other can be run at fifty. e machine is 
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also constructed so that the two chuck-plates can be bolted toge- 


i i f k. | frame will 
ther for the purpose of doing the heavier class of work. Each | tial height of the trip ao co glne: + afloneiomagy- 4 


plate has two rests and self-acting feed motions, besides being 


supplied with double and treble gear. It is almost unnecessary | 


to explain that with the ordinary lathe it is impossible to bore 
more than one tire at atime; and as it takes about three hours 
to bore a common 65ft. tire, the man in charge of the machine 
has little to do but look on during the greater part of the time. 
By the use of this machine, however, two tires can be bored at 
one time, and thus the man’s time can be more profitably utilised 
both for himself and for his employers. It may be added that 
this excellent machine will weigh over 40 tons, and cost about 
£1400. Its cost is, of course, unexceptionally great, on account 
of its being the first of its kind made. It is the patent of Mr. 
Massey Bromley, of Bristol, although the working out of the 
details owes a good deal to Mr. Bouch, of Darlington, to whom 
Mr. Bromley communicated his ideas while they were yet in a 
crude state. The manufacturers are Messrs. Scriven and Holds- 
worth, of Leeds. It should, furthermore, be mentioned that 
this lathe can bore tires from 7ft. or 8ft. diameter down to 
7in.; and each chuck-plate is supplied with four screw-dogs 
for setting the work on the machine. 

Another admirable and uncommon tool may be seen at the 
Darlington locomotive works. It is a hammer of American 
invention, driven from a belt without the use of steam. The 
largest of the two hammers of this kind in use at these works 
can strike a blow of 500 lb. The hammer gets its power from 
a cross spring, 4ft. diameter, which is attached to a small 
fly-wheel, and actuated by a crank. Being driven by a friction 
pulley, the blow of the hammer can be made light or heavy at 
pleasure, The smaller hammer, which is of exactly simi 
construction, is used chiefly for sharpening chisels, and gives 
about 300 blows per minute. ‘The patentees of these hammers 
are Messrs. Shaw and Justice, and the maker is Collier, of Man- 
chester. We should suppose it would be in the interest of 
workmen if these hammers were coming into general use, inas- 
much as the condensation of the steam in the ordinary steam 
hammer induces frequent “spurts” into the face of the man in 
charge, and thus interferes with the progress of work. 

There is seldom anything noteworthy about a smiths’ shop, 
but that of the Darlington locomotive works is au exception to 
the rule. The sbop is only of recent construction. It is large, 
lofty, and well ventilated. All the hearths in the new shop are 
made of cast iron, and measure 5ft. square. They are supplied 
with water tuyeres, and have a small trouga underneath for 
cooling the irons. A self-acting tap introduces the water to 
the tuyere’, which are 10in. diameter. The diameter of the 
blast hole is about 24in., and the water box measures 3ft. by 6in., 
The blast is supplied to thirty-six fires by one of Lloyd’s fans, 
and the height of the blast on the water gauge indicates 10in. 
when all the fires are in full work. The diameter of the fan 
is 5ft., while that of the blast flue is 4ft. The smoke from all the 
smiths’ fires is carried by underground flues to a large chimney 
at the north-eastern extremity ot the works. 

The offices of the works have a frontage to North-road of 150 
yards, and are fitted up on a large and complete scale. Behind 
there is a “round stable” with stalls for twenty-four engines and 
a turn table in the centre, so that any peers engine can be 
taken out without interfering with any of the others. 

Most of the engines required for the Darlington section of the 
North-Eastern Railway are made at these works. There are, 
however, a few made outside; and of these twenty are now 
being built at the Avonside engine works, Bristol, and the 
Glasgow locomotive works. 





HORIZONTAL ENGINE, BY MESSRS. BEDE AND 
CO., VIENNA EXHIBITION. 


* WE illustrate this week a horizontal condensing engine of a 
modified Corliss type, exhibited at Vienna, and very well deserving 
the attention of our readers. Some diversity of opinion has 
already been expressed as to the merits and demerits of this 
engine; and it is worth notice that more than one English engi- 
neer has rushed into print to claim the design as his. Our own 
views on the matter may be very briefly expressed: we believe 
that there are points of novelty about the design which have 
originated solely with M. Farcot, of St. Ouen, and M. Bede, and 
to which no other engineers can lay proper claim, and we are 
further of opinion that the engine does really ess to a very 
great extent all the advantages claimed for it by the inventors, 
which we shall detail below. The sole objection that we can find 
to the design lies in the inaccessibility of the piston ; the engine 
must be half taken down to get at it, but under proper conditions 
of working the piston will seldom require examination, and the 
advantages gained by the position of the ports rendered possible 
by the arrangement of the engine, compensates, we think, for any 
disadvantage connected with the inaccessibility of the piston to a 
very great extent. In every other respect the design is very good, 
and the working of the machine is quite satisfactory. 

The general arrangement is so clearly shown in our engraving 
that we may concentrate our attention on details, which cannot 
be understood from an inspection of the drawings alone. The 
engine is nominally of 50-horse power, the cylinder having a 
diameter of 450 millimetres, or very nearly 17}}in., and a stroke of 
1 metre, or 3ft. Sin. nearly, the number of revolutions per minute 
being nominally 45, but a much higher speed is available in prac- 
tice. The bed plate is very similar to the usual Corliss type, 
the face against which the cylinder is fitted being turned up at 
the same time that the guide bars are bored out, to insure paral- 
lelism. The stuffing-boxes are doubled by the use of a secondary 
box, as shown, and this savesoil and prevents the engine drawing air. 

The cylinder is composed of four pieces--the body, the jacket, 
and the two heads or ends which contain the valves, The joints are 
made with thin india-rubber rings inserted in shallow grooves. The 
valves, as will be seen, are almost identical with the ordinary 
Corliss valve, but by the system adopted by the designers it has 
become possible to fit them much closer to the cylinder than is 
practicable under the ordinary Corliss plan. The valves are 
—— by a very peculiar system of gearing, which we shall now 

escri 


A bevel wheel on the crank shaft drives a lay shaft, which 
running back to the cylinder puts a vertical shaft in motion. 
This vertical shaft, A, in the annexed diagram of the valve gear, 
makes precisely the same number of revolutions as the engine, 
and it carries at the upper end Proell’s patent governor, to which we 
shall refer more particularly ina moment. The vertical governor 
shaft, as we may call it, carries two cams, one of which, C, 
actuates the admission and the other the exhaust valves. The 
way in which these cams act on the valves will be understood by a 
glance at the drawings. The species of sliding frame worked b 
the upper or ion cam carries two tappets or clicks, P P', 
which are fitted with two catch pieces, Tt', acting on the rods work- 
ing the admission valves. These valves are closed by strong spri 
in ering boas ondary povided th dh note eval snk 
as e ordi e. e tappets are provid 
with two curved trip che which work within o tnd of 
frame carried by the sleeve of the governor. As the tappets P P! 
are ee and left, the trip tails alternately a ee to 
recede from the opposite ends, gg, of thetrip frame, and it will beseen 
that, o to the curve of the trip tails, the higher the trip frame 
is raised the sooner will the tail come in contact with it, and the 
earlier in the stroke will the tappets T ¢' be freed from the valve rods 
pieces T ¢', and as the valves close by the action of the springs in the 





boxes the moment P or P? is lif the position of the trip 


be seen to settle the point of cut-off. But the ver- 


the balls recede when the speed accelerates the frame rises, and 
the cut-off takes place earlier in the stroke ; when it falls with the 
speed of the engine, the admission is prolo This gear 
works very well, and is completely and easily under the control of 
the governor ; and it is a very excellent feature in the arrange- 
ment that should any accident happen to the gear which drives 
the governor, the engine, instead of — away with the usual 
well-known and probably disastrous result, is sepeet at once, 
because the motion of the valves depends on that o 


shaft. 

One of the peculiar features of this engine, in which it differs 
al er from the Corliss engine, lies in the fact that the 
admission of the steam has nothing whatever to do with its dis- 
charge. In the Corliss engine all four valves are driven by a 


the governor 


ey J it is to be mentioned that very considerable masses 
may be disposed of in Proell’s governors without causing their con- 
struction to exceed the ility of execution. Governors, 
the total height and greatest width of which amount to only one 
metre, have a mass of about 4 cwt., and are, therefore, adapted to 
a high degree to be used in all those cases in which the regulation 
of the motor requires a considerable expense of work, as, for 
example, on water-wheels and turbines for the direct movement of 
the sluice, and on steam engines where the expansion valves are 
to be directly moved by the governor. Geometrically all governors 
resemble each other. 

That the number of revolutions of Proell’s governor is compa- 
ratively a small one must be pronounced as not unessential. For 
with governors of a gust number of revolutions the arrangement 
for increasing the velocity has often its inconveniences. Likewise 
the lost motion in'the adjusting apparatus, arising from wear and 
tear, has no great injurious influence upon the manner of working 
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single eccentric. In the Bede engine there is one cam for the 
exhaust valves and another cam for the admission, and by giving 
the proper shape to these cams the admission valves can be thrown 
full open with a rapidity oo to attain with an eccentric, 
and on the other hand the ex 


set up. As a consequence steam can be worked for eight-tenths 
of the stroke in the Bede engine if necessary, but it is well known 
that it cannot be worked for more than half stroke without 
serious objections in the Corliss engine. The combination of a 
cam with trip gear for working the admission valves, is so far as 
we are aware new, and we Silom that it gives the best possible 
theoretical arrangement for determining the admission and cut- 
off of steam to a cylinder. From what we have seen of the work- 
ing of the engine in the Exhibition we are disposed to think that 
it will answer as well in practice as in theory. 

The disposition of the valves in the cylinder covers reduces waste 
in port-space to a minimum. 

We shall now return to the 
governor, which deserves at- 
tention. It will be well to 
remark here that the trip frame 


governor sleeve, but slides on 
a second shaft, and has a slight 
power of accommodating it- 
self to the action of the trip- 
tails upon it. This is done in 


be left free from any influence 
tending to affect the vertical 
component of its force. The 
governor is the invention of 
Dr. E. Proell, and in some 
I ts it r bles the Por- 





%) \ fromthe joint and placed upon 
/ a separate arm, which forms 


connecting 
BDE in diagram is a station- 
ary knee-shaped piece, which, 
in the upper position of the 
governor, occupies the position 
indicated by the dotted lines, 

1 E By this ehange in _ the 
position of the balls, Porter’s governor, in which the balls 
swing in a circle around the stationary points at C, has 
been made pseudo-astatic, i.¢., the sleeve accomplishes its 
way, which lies between the extremes of 50 millimetres and 








75 millimetres, no longer with great changes of velocity (10-—15 per | 


cent.), but with comparatively small changes of velocity (2—4 per 
cent.). The ball-centres in Proell’s governor move in a circle, 
whose centre lies at more than double the height on the other side 
of the spindle, pretty nearly in a. Since the effect of external 
forces upon a governor is inaependent of the manner in which the 
ball-centres are led in appropriate orbits, it is evident that the 
working of this modification of Porter's governor is nearly 
identical with that of a governor in which the dotted lines, A B, 
are actually carried out as rods, and the ball-centres, I, are led in 
a circle around A. 


A neat investigation of the action of the Proell governor will be 


found in a recent number of the Journal of the Franklin Institute. 
The writer — out that a comparison of the Porter and Proell 
governors shows, in the first place, that the total height of the 
governor, which, in consequence of the crossed arms, is consider- 


able, is diminished by one-half in Proell’s governor. The entire | 


length of the spindle is very small, and, therefore, its journal 


requires only a box of small height. A prolongation of the spindle | 


beyond the stationary points, CC, will, even with very large 
governors, not appear necessary. By inserting the angles 
E DB, as well as by judicious bending of the upper arms, C B, 
there is, moreover, a comparatively large space gained for apply- 
ing a heavy counterbalance, and it becomes possible to fasten 
large balls on the projecting arms. Upon the weight of the parts 
of the governor depends its capacity for work. Since now the 
masses in Proell’s governor, in spite of its compendiousness, are 
very considerable, it has also a considerable capacity for work, i.¢., 
it works very energetically. 

In proportion as the ce is increased or diminished the 
approach, to the astatic condition is likewise effected. In a 
governor in which the sleeve, during a change of velo- 
city of 3 per cent. (without regard to resistance), performs 
a stroke of 75 millimetres, the height of a little disc 
underneath the ball is 12 millimetres. If this is replaced 
by one twice as high, the total increase of velocity is 2 per 
cent.; if the disc is entirely removed it only amounts to 4 
ad cent. The approach to the astatic condition is, therefore, 

ubled with reference to the extremities of the balls. It is pos- 
sible, therefore, by merely changing the discs under the balls to 
ascertain for every given case by experiment the situation of the 
balls which corresponds to the most favourable working of the 
governor; but since at the same time also the number of revolu- 
tions of the governor changes within definite limits, a displace- 
ment of the balls may be made a means of adjusting the machine 
for another number of revolutions. At a mean position of the 
balls, for example, a governor makes on the average, without 
regard to the resistance of friction, 81 revolutions; at the lowest 
position of the balls (12 millimetres lower) 83; at the highest 





ust can be kept closed till the last | 
moment and then opened so quickly that there is no back pressure | 


is not rigidly fixed to the | 


order that the governor may | 


et ter governor. The ballistaken | 


a definite ~~ with the lower | 
ink. The angle | 


of the governor, because the elevation of the sleeve according to 

the size vacillates between 50 and 75 mm., i.e. convenient values. 
| The writer of the investigation in question concludes with the 
following words :—‘‘ The excellent working of Proell’s governor 
has already, pune. been established, and observations and 
experiments have demonstrated that the value of a change in the 
motion of from 3 to 4 per cent. for the total elevation of the sleeve 
which underlies the construction is the most convenient approach 
| to the astatic condition.” 
| All things considered, we believe that the engine we have thus 
| described is one of the most interesting in the Vienna Exhibition. 
| MM. Bede and Co, exhibit several other machines, which we shall 
| illustrate in due time. 





| THE INTERNATIONAL PATENT CONGRESS. 


THE following resolution has been adopted by the International 
Congress for the Protection of Patents, on the recommendation of 
the Examining Committee, of which Herr Pieper, of Dresden, was 

| reporter:—-“‘ he protection of inventions should be guaranteed 
| by the laws of all civilized nations,” There were only five dis- 
sentients from this resolution, which was supported by MM. 
| Klostermann, of Bern; Bauermann, of Holland; Webster, of 
London; Haseltine, of London and Philadelphia; Rosas, of Vienna; 
and Andree, of New York, The Congress also adopted the amend- 
ments proposed by MM. Werner Siemens and Friedman, of 
Vienna, and M. Andree, of New York, with the objects of explain- 
| ing the motives of the resolution. 

The Congress, in its sitting of August 6th, discussed 
the joint proposals of the committee and Herr Werner Siemens 
respecting the bases demanded for a national legislation on 
patents, The Congress has adopted the following resolutions :— 

‘1. Only the inventor himself or his legal successors shall obtain 
a patent. The granting of a patent cannot be refused to foreigners. 
2, The duration of a patent ie an invention to be for 15 years or 
for a shorter term, with the option of extending it to that period. 
3. The complete publication of the patent to be obligatory. 
4, The expense of granting a patent to be established on a mode- 
rate but progressive scale.” 

The amendment proposed by the American delegates, to intro- 
duce a graduated tax upon patents according to the condition of 
| each respective country, was withdrawn after repeated doubtful 
| votes had been taken. 

**5, A specification of all patents in force must be accessible 

| to the public.” 
| Yesterday the Congress continued the debate upon the sixth 
| resolution, whereby it is made obligatory on the holders of patents 
| to place their inventions at the disposal of everybody wishing to 
use it upon payment of a fitting remuneration. Court Councillor 
Enzerth, of Vienna, who was elected as an additional vice-president 
| on Tuesday, assumed that post on Wednesday. The representative 
| of the American Government, Mr. Thacker, has been requested by a 
| letter from the Congress personally to co-operate in its labours, 
| he having previously stated that he did not consider himself enti- 
| tled to officially participate therein. The Greek Consul, M. Metaxa, 
| has been authorized by his Government to be its official represen- 
tative at the Congress. At a private meeting held after the close 

of Wednesday’s sitting the Presidents resolved to present in a 

body the resolutions of the Congress to the Minister of Com- 
merce, Herr Banhaus, Count Andrassy, and Count Zichy. 
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DeatH of Mr. OwWEN.—We announce with much regret the 
death of Mr. B. Owen, who has been secretary to the Great 
Eastern Railway a for twenty-two years, and was con- 

' nected with the line from its commencement—a period of about 
| thirty-six years in all, 

THE FRENCH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.— 
This society will hold its annua! meeting this year at Lyons frou: 
the 21st to the 28th of August. Great care has been taken to 
make all the arrangements complete. M. de Quatrefages is the 
president. The objects of the society are almost identical with 
those of the British Association. 

ZOLLVEREIN Customs’ Tarirr.—The following articles will be 
admitted free of duty into the German empire by the recent 
alterations in the Zollverein Customs’ Tariff, on and after the Ast 
October next :—Pig iron, old broken iron of all kinds, sea-going 
ships with their anchors, chains, boilers, steam engines, ke.; steam 
engines and boilers to be used in the building o -going steam - 
ships; and raw — from the ee = the — of 
Vistula, imported by permission for manufacturers. u- 
factured iron other than above stated, and railway carriages will 
be admitted after the same date at duties reduced to the extent of 
about two-thirds of the previous rates. Manufactured iron will 
be admitted free after the 1st January, 1877. 


THE AMERICAN DEPARTMENT AT THE VIENNA EXHIBITION.— 
Bayard Taylor’s last letter from Vienna to the New York Tribune 
says that the American department of the great Exhibition is 
simply di Of the iron part of it he says: “‘ The con- 

ibutions that represent our manufactures of iron, tools, and 
hardware, consist, as far as I can discover, of two sam} of 
nails, @ small cone of chose and sincere, 0 carving e and fork 
(very —— twenty jack planes, a case of door-knobs and 
hinges, a dozen hatchets and a flat-iron, A Vienna merchant ex- 
hibits an assortment of blacksmith’s tools made in the Unite:l 
States. I am told there is a fire proof safe somewhere, but I havw 
not seen it, and, according to the catalogue, there are a few 





(12 millimetres higher) 79 revolutions. 


shovels and knives, but they are as yet invisible.” 
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RAILWAY MATTERS, 


TuE directors of the North Staffordshire Company recommend 
a dividend at the rate of 24 per cent. per annum for the half-year 
ending the 30th of June last. 

THE Erie Railway and several western companies have issued a 
circular, declarin ji that hereafter the poe of Cae over at 
way stations on through tickets ‘will ted only upon such 
forms of tickets and at such stations as the companies shall desig- 
nate, 

THE number of passengers carried during the half-year ending 
June 30th over the Metropolitan District Railway was 10,394,219, 
exclusive of the journeys made by 3528 season ticket holders. 
The number of ngers carried during the corresponding peri 
of the year 1872 was 10,329,075, exclusive of the journeys made 
by 2233 season ticket holders, 

THE little station at Saltford, about midway between Bristol and 
Bath, was destroyed by fire on Sunday evening. It is sup 
chat a passing train threw a live coal upon and ignited the roof of 
a wooden hut attached to the station where a quantity ef oil and 
naphtha was stored. The station was completely destroyed, but 
the traffic of the line has not been interfered with. 

THE directors of the London and South-Western Railway, in 
announcing the loss of the steamer Waverley, without loss of life 
or accident to any of the passengers or crew, on the Platte Boue 
rock, near Guernsey, states that she will be replaced by a new 
screw boat with compound engines, which, from experience, are 
found to reduce the cost of fuel very considerably. 

THE half-yearly report of the Metropolitan District Railway 
Company, to be presented on Monday next, shows an increase of 
£13,377 in the receipts as compared with the corresponding period 
of last year, and of £6686 in the working charges. A ce of 
revenue amounting to £8030 is available for dividend on the 
preference stock, and a distribution at the rate of 1 per cent. per 
annum is accordingly recommended thereon. 

Tue Lancashire and Yorkshire Railway Company were the de- 
fendants in an action that was tried at Manchester Assizes on 
Monday. The plaintiff, Thomas Taylor, a hatter and clothier, 
carrying on business in Heywood, sued the defendants for com- 
pensation for personal injuries alleged to have been sustained by 
his wife in a collision near Rochdale. She is now suffering from 
incurable paralysis. The jury awarded the plaintiff £650. 

Tue directors of the Belfast and Northern Counties Company 
propose to advance, by way of loan, £12,500 to the Ballymena, 
Cushendall, and Red Bay Railway Company, to aid in the con- 
struction of that company’s line, which will become a valuable 
feeder of mineral traffic to theirrailway. The construction of the 
line is being energetically executed by the contractor, and it is 
expected that the new railway will be ready for opening early next 
year. 

THE Metro 





litan District Company report that a bill authorising 
the issue of £500,000 of additional debenture stock had been 
sanctioned by Parliament. In the same bill running powers over 
that portion of the West London Pailway connecting the District 
Railway near Earl’s-court with the Metropolitan line north of 
Addison-road were granted by Parliament, subject to certain 
limitations. The bill for the construction of the Hammersmith 
extension line has been sanctioned by Parliament, and the 
execution of the works will be commenced forthwith. 

A FEw days ago a second section of the Callander and Oban 
Railway, extending from Killin to Tyndrum, a distance of fully 
seventeen miles, was opened for traffic. ‘The new railway opens 
up to the tourist some of the choicest scenery of the Scotch High- 
lands, and will greatly facilitate travelling in that part of the 
country. It is intended as soon as possible to carry the railway 
as far as Oban, which will give a through route from the Scottish 
Central to the capital of the Western lake district, and bring 
the islands that lie beyond within much easier access of the great 
marts of commerce. 

A LARGE dredge, furnished with all the latest improved ma- 
chinery, Xc., is being built at Erie, by the Pennsylvania Railroad 
Company, for the purpose of digging slips at the harbour of 
Ashtabula. It will be ready in a short time, and will remove one 
thousand cubic yards of earth daily. The two Government dredges 
which have been employed at the i have deepened and im- 
proved the channel so as to afford ample room for the accommoda- 
tion of the largest craft on the lakes. The Ashtabula, Yoongs- 
town, and Pittsburgh Railroad Company have completed over 
eight hundred feet of docks, and are about receiving, transferring, 
and reshipping large quantities of coal, ore, and coke. 

THE London and South-Western Company report that the 
Barnstaple and Ilfracombe Railway, leased in perpetuity to the 
company, wil? probably be ready for opening by the end of the 
year. The purchase of the undertaking of the Stokes’ Bay 
Railway and Pier Company has now to be carried out. The new 
railways in the district of Windsor, Ascot, and Aldershot have 
been sanctioned by Parliament. The lines projected by new 
companies from Didcot, on the Great Western system, to White- 
church and Micheldever on this company’s line, and from 
Swindon to the Great Western main line, vid Marlborough to 
Andover on the Basingstoke and Salisbury line, have received the 
sanction of Parliament, 


THE report of the directors of the Llynvi and Ogmore Company 
states that during the latter months of the half-year there had 
been a great increase in the traffic, and there are now so many new 
and enlarged works and collieries upon the line that a further 
continued increase must be expec The works on the Cwm 
Garw branch are nearly completed ; the Black Mill extension has 
been considerably delayed owing to physical difficulties in connec- 
tion with the swampy nature of the ground on a portion of the 
line, but those are now surmounted, and the line will be open for 
traffic at an early day ; some coal is already coming over those 
branches, The Ogmore branch was opened for passenger traffic 
on the 12th of May, and the receipts from passengers generally 
show a considerable augmentation. The Act confirming the 
agreement with the Great Western Company and empowering this 
company to construct lines to communicate with the Afon Valley 
and the Hirwain Common, received the Royal assent on the 21st 
of July. The agreement with the Great Western Company came 
into effect on the 1st of July, and the traffic is now carried on 
under the terms of this agreement. 


THE half-yearly meeting of the East London Company was 
held on Wednesday. Mr. W. Hawes, the chairman, said the 
directors had been giving great attention to the purchase of land 
during the ap six months. The prices asked in some cases were 
enormous. In one instance six persons asked £12,000 ; the company 
lodged £5800 in court, and a smaller sum was awarded. Twenty 
persons claimed £28,000, and the whole was settled for £14,000. 
One man wanted £4000; he reduced his claim to £2000, and he 
obtained a verdict for £25, There were 160 claims for leases, but 
when inquired into none of their titles were perfect, and many had 
no leases whatever. They had settled the junction with the 
Brighton Railway, and hoped they would soon be able to make 
arrangements for the junction with the South-Eastern Railway. 
The Metropolitan Com had stated in their 


pany report that 
000, ' were carried on itat fares averaging 2}d. each, 
The East 
each, but when the line was com 


ndon Company were now carrying at 14d. 

pleted to the North London and 

lines aw Saat Save the Sell Seve 

wa: com; 

nn but the East London Railway sa he have no 4 

competition, and the reteipts would average more per passenger than 

upon any other metropolitan line. So soon as the East London 

line was completed to Whitechapel-road they would be able to 

test the value of the undertaking, and have no difficulty in raising 
any further capital they might require, 





NOTES AND MEMORANDA. 


Tux following terrestrial elements are present in the vaporous 
condition round the sun :—Sodium, calcium, barium, magnesium, 
iron, chromium, nickel, copper, zinc, cadmium, cobalt, hydrogen, 
manganese, aluminium, titanium. / 

PROFESSOR PALMIERI has made many Bo wr ay a analyses of 
the sublimations of the fumeroles, or s holes on the crust of 


the volcano of Vesuvius, thro’ which vapours escape, and finds 


: the metal thallium in most of them. 


To harden plaster casts a thin milk of lime or lime water may 
be used instead of ordinary water, to which are added about ten 
or fifteen drops liquid silicate of soda for every pint of fluid used ; 
it is then thickened with plaster to a thick cream. Plaster thus 
prepared will set in about five minutes, dependent upon the thick- 
ness of the cream. If too much silicate is used the soda will 
effervesce on the surface, and spoil the sharpness of the impres- 
sion. 

WE are outer, says the Nautical Magazine, to record a fact 
which must give pleasure to all English people, viz., that among 
the fifty —_ ships round our coast, not one has broken from her 
moorings during the last fifteen years at least. In fair weather 
and foul, through storm and calm, for fifteen years, no light 
vessel station has been deserted for five minutes, and without 
intermission every light has regularly shone out from sunset to 
sunrise, and fulfilled the object for which the vessel was placed. 

A. R. ScHULATSCHENKO has written in Dingler’s Polytechnisches 
Journal on the basic calcium carbonate in hydraulic cements. The 
author gives an interesting historic review of the different theories 
of the hydraulicity of cement, and, furthermore, proves by experi- 
ment that a basic calcium carbonate does not exist; that the 
incomplete burning of argillaceous limestone gives good results 
but exceptionally ; and that the incomplete burning (part of the 
lime remaining thereby combined with carbonic acid) only serves 
to establish the due proportions between caustic lime and clay. 

Ir a small quantity of petroleum benzole be placed in a 
large vessel and exposed to direct sunlight for a few days 
in summer, the vessel being frequently opened and shaken, 
the air in the vessel will contain ozone. The same change will 
take place in diffused daylight, or even in the dark and at a 
low temperature, but a much longer time is required, The 
slow evaporation seems to be the chief cause of this. ‘This has been 
observed by Fudakowski, who published a full description of the 
oxidising action of this active benzine in the proceedings of the 
Berlin Chemical Society. 

DANIEL M. LAs, of Strathroy, Canada, is the author of a method 
of producing gum from the milkweed plant, or other plants of the 
asclepia family, and flax and other seeds, which consists in mace- 
rating and fermenting the substances, and then by evaporation 
reducing the resulting liquid to a thick gummy mass. The gum 
thus obtained may be cheaply produced, and is alleged to have 
many of the valuable qualities of rubber. It is insoluble in water, 
may be vulcanised with sulphur, &c. The price of pure rubber is 
now very high, and the discovery of an anaemia substitute is 
a matter of the greatest importance in the arts. 


Institute the following directions for bending glass tubes :—If the 
glass tubes we desire to bend be filled with sand, and each end 
stopped to prevent its escape on heating over a Bunsen boiler, it 
will found that the tube may be quite doubled if desired, a 
perfect curve being produced. In this way we may promptly pro- 
duce accurate bends of any desired size in tubes of any bore with- 
out any previous skill in glass-working. Obviously, the principle 
depends on a uniform distribution by the sand of the pressure 
exerted. A similar plan is resorted to by metal workers in bending 
up tubes of lead. 

Mr. A. P. Stuart gives the following hint, which may prove 
of value to those who have occasion to make frequent use of 
hydrofluoric acid in their laboratory work. It is well-known that 
in the production of this acid by the action of sulphuric acid on 
fluor spar, there remains behind in the platinum or lead retorts an 
extremely hard compound, which cannot be removed without 
great difficulty. According to the author, this disagreeable 
consequence can be obviated by employing, instead of fluor spar, 
a mixture of equal parts of fluor sparand gypsum. The residue, in 
this case left behind in the retort, may be readily removed upon 
the application of water. 

AN aqueous solution of bromine has been found to act as a 
reagent for carbolic acid and allied bodies. The reaction was 
discovered in connection with an attempt to prove an infiltration 
of waters from gasworks into a well; it was noticed that an 
aqueous solution of bromine gave at once a white flocculent preei- 
ne in the presence of a small quantity of carbolic acid. (Tri- 

romophenol = CizH;Br:0:.). Parabenzoic acid and salicylic acid 
were known to behave alike, yet by treating the precipitates of 
either one of these three substances with sodium amalgam, the 
carbolic acid could be readily recognised by its odour, &c. M. H. 
Landolt is still engaged in studying the behaviour of other 
compounds, as cresol, thymol, guaiacol, Xc. 

On the banks of the Cooroong, about six miles north of Salt 
Creek, South Australia, a remarkable petroleum district has been 
opened out, The country is said to be saturated with mineral oil, 
and around a shallow lake a strange deposit is found spread out 
upon the sand, which, from its resemblance to india-rubber, has 
been called in Australia ‘‘caoutchouc,” which yields upon distil- 
lation both gas and oil in large quantities. This peculiar substance, 
which has received in this country the provisional name of 
** coorongite,” has been thought by some to be an elastic bitumen, 
and by others to be the mycelium of a fungus. Mr. T. U. Scrutton 
has, according to the South Australian Register of May 20th, 
lately returned from the Coorong, and he reports most favourably 
of the locality, not only for mineral oil but for coal, 

THE following statistics of the American paper trade are given 
on the authority of the American Paper Trade Journal :—During 
the year 1872 there were in operation in the United States 812 
paper mills, owned by 705 firms, and of an estimated value of over 
35,000,000 dols, In addition to this actual value of mill property, 
there is to be added the usual working capital, 22} per cent. of the 
value of the mills, thus making the total capital invested in paper 
making throughout the country about 43,500,000 dols. Themills em- 
ploy 13,420 male and 7700 female hands, besides 922 children, or a 
total of 22,042 labourers, whose wages amount yearly to the large 
sum of nearly 10,000,000 dols. Their product amounted last year 
to 317,387 tons, valued at 66,475,825 dols. The total number of 
engines running is 3293, besides 299 Fourdrinier and 689 cylinder 
machines, 

AN experiment in removing phosphorus from iron during the 
puddling process by treatment with u small percentage of fluorspar 
in the py dling furnace, is announced as having been eminently 
successful at the iron works at Thale in the Hartz. The difference 
of — amongst metallurgists concerning the efficiency of 
‘**medicines” of any kind is well known; but any well authenti- 
cated results which have been obtained with their employment 
warrant careful attention. In the case here referred to the pig 
iron used in the conversion was of the brand known as Ilseder, 
which ranks with the worst of the German irons, in virtue of its 
notable percentage of sulphur and phosphorus. The Journal of 
the Franklin Institute says that the iron in question was puddled 
with about 14 per cent. of fluor spar, and the product is claimed to 
have been a fibrous iron, which, when rolled, did not exhibit the 
slightest trace of cold-shortness. Apropos of the same subject, a 
small application of sodium has been MM. Girard and 
Toulaire, who propose toconduct the vapours of sodium or potassium 
into molten pig iron, and then decomposing the alloy thus obtained 
by means of a blast of air. It has been po te - Springmiihl 
that, by addition of sodium to molten iron in a crucible, and lixi- 
viation of the product in water, 2 very pure and soft iron may be 
obtained, which on second melting loses its porosity. 





MISCELLANEA. 
CoLoneL Hurcuryson has been appointed to inquire into the 
accidents at Clayton Bridge and Glasgow. 
THE construction of the Darjeeling Railway is not to be commenced 
until the battle of the gauges in England is settled. 
THE Rajpootana State Railway from Delhi to Rewaree, with 
abranch to Furrucknuggur, was opened for public traffic on the lst 


July. 

THE Swiss papers report that the hotel on the Faulhorn has 
been destroyed by lightning. It is not stated whether any person 
was injured. 


THE well-known firm of engineers and founders, Messrs. John 
Rowan and Sons, of Belfast, has been floated as a Limited 
Liability Company. 

A Revrer’s telegram from Shanghaisays telegraphic communica- 
tion with Amoy and Hong Kong has been restored. The cable 
between Shanghai and Nagasaki is still broken. 

THE Prince of Wales has fixed Tuesday, the 19th of August, as 
the day upon which his Royal Highness will formally declare the 
public works at Holyhead harbour completed. 

THE half-yearly report of the Millwall Dock Company shows 
that, although compared with the corresponding half of last 
year, the number of vessels entering the docks had diminished, 
the net receipts have increased from £9514 to £17,080. 

THE French Minister of Public Works has addressed a letter to 
the Prefect of the Department of the Pas de Calais ordering a 
special commission to inquire into the practicability of making 
at Boulogne a new deep-water harbour, which shall accessible 
at all hours, 

AN action against the North-Eastern Railway Company to re- 
cover compensation by the widow of a man who was killed at the 
Stockton station was tried at the York Assizes on Saturday. Mr. 
Justice Honyman put eight questions to the jury, who could not 
agree, and they were discharged without giving a verdict. 

THE manufacture of gunpowder at the mills of Messrs. Curtis 
and Harvey, at Hounslow, has been stopped, pending the result of 
an inquiry which is now going on as to the cause of the presence 
of the flint stones discovered amongst the composition in one of 
the corning houses. It is said that these stones were as large as 
pigeons’ eggs. 

At the half-yearly meeting of the Falmouth Docks Company 
on Friday letters from Mr. Abernethy were read, and a committee 
of shareholders, after much discussion, was appointed to act in 
conjunction with the directors, and to consider Mr. Abernethy’s 
and any other proposals for raising the amount required, and to 
report otherwise respecting the works generally. 

THE report of the directors of the Bristol and South Wales 
Wagon Company shows a disposable balance of £6581 on revenue 
account, after carrying £521 to the depreciation fund, being 5 per 
cent. per annum on the cost of wagons on hire to railway com- 
panies during the half-year. The directors recommend a dividend 


‘ | at the rate of 10 per cent, per annum, leaving a balance of £594 to 
A. H, GALLATIN communicates to the Journal of the Franklin | 


the credit of the current half-year. 

THE Stoke Park irrigation system is attracting considerable 
attention, and apparently with much reason. Mr, Coleman has 
been watering some forty acres of wood, on the spray system, by 
means of a Tangye’s pump and lead pipe pierced with small holes, 
and placed in lines at intervals of sixteen yards, with occasional 
application of artificial manure. The irrigated land is said to 
be keeping ten times its ordinary number of sheep, and producing 
a profit of 75 per cent. on the outlay. 


A BELGIAN paper states that in that country a contract for 30,000 
tons of the best Newcastle coal has been concluded at £1 4s, 10d. 
per ton. This is actually a lower figure than French and Belgian 
coalmasters are charging for the produce of their coal mines, and 
English coal is now being imported into the Continent in such 
profusion that the price of coal is being rapidly reduced. It is, 
perhaps, not a matter for congratulation, from an outside point ef 
view, that we are regaining the continental markets, which weseemed 
six months ago, from the high rates that then prevailed, to be on 
the pointof losing; but we may take refugein the hope thatthe ex- 
traordinary efforts now being made on all hands to increase the 
production of coal, will enable us, without maintaining the late 
famine price, to hold our own in the markets of the worhi. 

Ir is stated that a new style of boat is being constructed 
at New York. It consists of a boat-shaped platform, sup- 
ported above and on the water on three large drums, 
one forward and two aft, with a paddle revolving between the 
two hindmost, and is fitted with a rudder at the stern. The 
forward drum is of the same capacity as the aft drums combined, 
These drums have great buoyancy. The aft drums and paddles 


revolve, being turned by steam, while the forward drum revolves 
of itself according to the resistance of the water, lessening the 
power required to propel the conveyance, The revolation of the 
forward drum lessens friction, passing, as it does, partially over 


the water in the manner of a wheel. It is claimed that such « 
vessel can avoid large bends in a river by going overland across the 
peninsula, This is the latest from the States. 

On the night of Saturday, the 2nd inst., a very full meeting of 
members of the London Association of Foremen Engineers and 
Draughtsmen, took place in *‘K room of the City Terminus Hotel ; 
Mr, J. Newton, C.E, (late of H.M.’s Mint), president, in the chair. 
After the minutes of the preceding meeting had been read and con- 
firmed, several candidates for honorary and ordinary membership 
were proposed, In the first-named list was Mr. Joseph Stewart, of 
the well-known firm of Stewart and Sons, Blackwall, and that 
gentleman was duly elected. Mr. David Thomson, C.E., next pro- 
ceeded to read a paper—which proved to be highly practical and 
very claborate—on ‘‘Compound Engines.” The paper was lis- 
tened to with the greatest attention, and was indeed exhaustive 
of the subject, upon which Mr. Thomson is a recognised authority. 
In the discussion which followed, Mr. D, Kinnear Clark, Mr. 
Oxford, Mr. Stabler, Mr. Briggs, Mr. Cassells, the chairman, and 
others shared. Finally, an oiinamecet to the 2nd prox. was put 
and carried. During the sitting it was stated that the profits re- 
sulting from Mr. Macgregor’s lecture for the superannuation funds 
of the Association amounted to £40. Considering the abstention 
generally of honorary members from assistance in the matter, the 
committee congratulate the Society on this conclusion. 


A Most ingenious and, if it is not impracticable, what must 
prove a most valuable process, has been given to the world by Mr. 
W. Mickle, of Tynemouth. That gentleman proposes to draw 
coke from a retort (in which coal has been treated by dry distilla- 
tion) at a red or white heat, into iron tubs, without having it 
cooled by water, and to convey it to the smelting furnace, to be 
used as fuel. With the coke he proposes to combine the use of 
coal gas and the naphtha or other combustible oil or spirit ob- 
tained from the coal used for smelting, the gas being pumped from 
an ordinary gasholder erected for the purpose by engine power, 
and conveyed into the furnace through — and tuyeres in the 
usual manner. By this process, which he also proposes to 
apply to puddling furnaces, Mr. Mickle expects to dispense 
with calcining and heating stoves, to diminish the available 
air-blast power required about one-fourth, and to make eight to 
ten cwt. of the produced and heated coke suffice to meet one 
ton of metal, inclusive of what is required for the deoxidation of 
the ore and the carburisation of metal. Presuming this estimate 
of its value to be correct, Mr. Mickle’s system would lead to an 
annual saving of 20,000,000 tons of the coal now required in our 
iron manufacture by reducing the consumption of fuel from 34 tons 
to about 10 ewt. per ton of iron made. Should it come within 
sight of the attainment of this gigantic result, Mr, Mickle’s inven- 
tion will be worthy to rank among the most important of the age. 
—Newcastle Daily Chronicie. 
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THE HYDRAULIC FITTINGS OF IRONCLAD 
SHIPS. 


No. I. 

In the following series of articles we propose to give a descrip- 
tion of the general pumping and flooding arrangements of the 
ships of the royal navy, more particularly with reference 
to the systems employed for extinguishing fires and keeping 
down leaks in the armour-clad ships. 

Too much attention cannot possibly be given by naval archi- 
tects and engineers of the present day to these important 
details. Were it only for the safety of the enormous sum of 
money required to build aship of war, the subjects of our articles 
would be entitled to the gravest consideration; but apart from 
the question of cost, there is the far more important one—the 
life-saving means that are provided and under the control of 
those in command of our ships. It may also be further argued 
that since modern science has developed vessels of a type which, 
if admitted to be the most formidable war agents conceivable, 
are yet at the same time so apparently unwieldy that a strong 
feeling of prejudice exists against them, if it can be shown 
as a set off against this that they contain every recent improve- 
ment in the way of safeguards against danger, much good will 
be done. In fact, it may be well urged that, with proper care 
and management, they possess nearly entire immunity from 
mishaps in any shape. 

There is scarcely need to mention that a ship of war, in addi- 
tion to contending with the fury of the wind and waves, has to 
anticipate, or at least is expected to be able to give a good account 
of an antagonist as formidable as herself. This, it may be added, 
is simply her destiny ; but there is also another great danger to 
cope with—fire. The mind cannot conceive a more harrowing 
scene than a ship on fire at sea, Consequently anything which 
tends to make such calamities less frequent, or even to keep them 
under control and thereby subdue them, is a subject of the 
utmost importance. 

CAULKING IRON SHIPS. 

Under this head we will consider the general systenis employed 
for making water-tight the various joints which necessarily occur 
in the structure of an iron ship. We may here observe that 





oftentimes it is found desirable to caulk certain parts of the 
work almost as soon as they have been riveted together, or as 
soon as they have been hoisted into position ; for instance, the 
outer angle iron of a frame at a water-tight bulkhead, particularly 
in composite ships having a small frame moulding and but a 
short space between the frames, as it must be at once apparent 
to all that not only can the caulking be more expeditiously per- 
formed, but with a far greater certainty of making good work. 
It is also necessary to caulk the vertical keel befere the bracket- 
frames are put in place ; and all work alongside of main and 





branch drain pipes should be also caulked before they are fitted ; 
and many other cases may be mentioned, although if caulking can 
be allowed to stand over until the work is in place, it would be 
preferable in all instances. We may also remark that too much 











consideration cannot be given to the provision to be made for 
allowing the caulk to ensure good work, for a great amount of 
labour can oftentimes be saved by using a little foresight in 
having box ends and joggles placed on the angle irons where 
necessary. It may not be out of place te notice that in composite 
ships, where the frame angle iron at water-tight bulkheads does 
not bay closely home to the bottom plank, the joint is caulked 
with oakum ; and also the seams on the inside of the bottom, 
planking are caulked in the bay before and abaft the water-tight ; 
then afterwards payed with Hay’s waterproof glue, to carry out 
the same ideas as the stop-waters employed in an iron ship. Iron 
ships are only caulked on the outside, and not on the inside ; 
otherwise, to make the caulking of inner joints of bottom plating 
effectual, all the frames would have to be caulked. 

Lap Edges of Outer Bottoms.—It must be distinctly understood 
to insure tight joints, that the edges should be always planed or 
made fair before caulking by filing, or fullering by a tool such as 
represented by Fig.1. The edges will therefore appear, previous 
to caulking, as Fig. 2. A tool, called a splitting iron, is then 
used, which, for outer bottom plating, should be about 4in. wide 
and jin. thick at the point, as Fig. 3; otherwise, if less than 
that, it may possibly be forced in between the two plates, par- 
ticularly if they don’t bay well to each other. After splitting 
the edges will appear as Fig. 4. The shutting tool, Fig. 5, is 
next taken to force the part split of outer plate hard against the 
inner plate. The edge will afterwards be as Fig 6. It is worthy 
of notice that in caulking the joints of outer bottom plating, all 
liners, canvas, and red lead should be avoided ; for if the surfaces 
of the plates should not bay properly, the rivets should be re- 
moved, and hot irons applied to the parts that are open, to make 
the plates yield, so that they may be screwed closely together 
previous to being agaia riveted. Cases of this kind occur some- 
times in the turn of the bilge, and they are, to a great extent, 
unavoidable ; because, in rolling the plates to the sectional form, 
the rolls cannot bear on the extreme edges of the plate, conse- 
quently the proper curve is not given to the whole of the plate, 
as the edges are left a little too straight. 





Flush Butts of Outer Bottoms.— These butts are generally 
caulked in a different manner to that previously explained for 
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lap edges. Fig. 7 shows the but 
commencement of caulking. Fig. 8 shows the butt after each of 
FIC 10 the plates has been split with a tool, 
‘ig. 9, of the same description as before, 
with this difference, that it is now re- 
quired straight in lieu of being slightly 
curved, since all the obstructions against 
its use have been removed. A line is 
drawn on each side of the butt, and at 
a parallel distance of ;sin. from it, to 
guide the workman whilst using the 
splitting tool, which is sunk into the 
| plates about ;yin. The fuller or reeding 
tool, Fig. 10, is next. taken, and after its 
use the butt will appear as Fig. 11, the 
caulk of butt being Zin. wide. It is 
plain that the object of the first, or 
splitting process, is in this, as in the 
preceding case, to force the part split 
against the other plate ; and again, by 
= the fullering, or second operation, shown 
above, the same object is attained as in the second part for lap 
edges—viz., to draw the parts together, but more effectually. 
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On Flush Joints and Butts.—Flush joints and butts are some- 
times caulked on one side only. To do this a straight tool, 
bevelled a little, is used to split on the side of the butt or joint 
that is to be caulked, and after the splitting has been performed 
the tool is reversed, and the split portion is forced hard against 
the edges of the adjacent plate, as before. The flush joints of 
outer bottom plating are generally caulked in the same manner 
as the flush butts that are reeded. 

Bulkheads.—The water-tight bulkheads that are lap-jointed are 
caulked by the same system as the lap-jointed fF )¢,)2. 
plating for outer bottoms, but the tools for this 
purpose are slighter than used for the bottom. We 
may here remark that all angles to bulkheads, 
water-tight frames, armour shelves, girders, gutter 
plates, &c., are caulked after the same method. 
The thickness and shape of the tools to be em- 
ployed must be determined by the position and 
nature of the work to be caulked. To caulk the 
lap joints in the bulkheads, the edges of each 
plate must be prepared a little bevelled towards 
the faying side, as Fig. 12. Since the plates are too 
thin to be split, the advantage of this method must be 
apparent to all, as by the use of a tool the edges can 
be squared, thereby causing the inner of faying side 
to press closely against the other plate. 

On Angle Bars.—In the angle iron as manufac- 
tured, it is obvious that the rounded part must be 
first chipped off to get a surface to split that is 
bearing on the plate previous to caulking it, as before 
explained, for if the rounded portion is not first : 
removed, considerable difficulty would be experienced in split- 
ting the edges properly. 

To Caulk the Joints of Armour Plates.—The armour joints 
should always be well caulked, so that the edges of the plates 
may be forced together as tight as possible, thereby causing the 
plates to become a rigid surface, as a precaution against their 
working. Latterly these joints have been caulked double- 
handed thus: one man holds the tool in a tongs or rod, and the 
other strikes it with a flogging hammer, such as would be used 
for riveting the bottom. The caulking is performed in the 
same way as the ordinary flush joints or butts previously shown. 
It is also sometimes done single-handed, when the joints are 
reeded, as stated for flush butts of the bottom plating. Armour 
fastenings that are below the water line are caulked sometimes 
after the head of the bolt has been chiselled off well with the 
surface of plate. Thus a tool of the same curvature as the cir- 
cumference of the head of the bolt is used to force the outer rim 
of the bolt-head hard against the plate. 
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TO TEST THE WATER-TIGHTNESS. 


After the compartments have been caulked out they should be 
at once painted to prevent the oxidation of the finished 
and great care should be observed to well coat the joints and 
rivets with paint, particularly the snaps, as they oftentimes will 
be found to weep after water has been standing on them for a 
day or so, although but little. But this slight drainage is soon 
taken up as the parts get oxidised, but wherever a defective 
rivet is discovered it should be at once removed, and a new one 
worked in lieu. To thoroughly test the water-tightness of a 
compartment a hole must be first prepared to allow the air to 
pass away; thus at the highest part of each of the spaces formed 
by the bracket frames between the inner and outer bottoms a 
hole of about gin. diameter is drilled. Also in the water-tight 
longitudinals bounding the spaces for carrying water ballast a 
metal plug is tap into a metal socket bolted to the longitu- 
dinals, the plug being fitted hand-tight, so that when these spaces 
are to be filled with water a man may go into the wings and 
remove the plug—the compartment can then be filled and the 
plug replaced. This system is considered objectionable, since the 
wings may previously contain water, and it is thought preferable 
to fit a fixed pipe communicating with the highest part of the 
compartment, and led above the line of floatation, as it would be 
at all times ready, and by its use no one would be required to 
go below. A sounding rod may also be fitted to the pipe, if 
considered desirable. 

The tests the compartments are subjected to, are as nearly the 
same as possible as those they would have to stand, assuming that 
by some mishap they became filled at sea. In every case where 
convenient and practicable, the spaces are filled with water—for 
example, those between the two bottoms, the wings, and all 
small compartments—the water head being just above the water 
line when the ship is equipped. It must be plain to all that the 
larger spaces cannot be conveniently filled. In this case a few 
feet of water only are placed on the lower part, and the remaining 
portion is carefully tested by means of a fire engine and hose, 
thereby obtaining a considerable force of water. Water-tight 
doors, &c., are also tested by the above system. Water-tight flats 
and crowns are usually tested by allowing about a foot of water 
to rest upon them for a day or so. We need scarcely add that 
these tests are employed as far as practicable to composite 
ships also, and that they are made generally whilst the vessels 
are dry in dock, the water being supplied from the fire 
mains by means of a hose led on board, and after the test is 
completed the water is drained to the bottom, and thus into the 
dock by means of a rivet knocked out of the ship. We have 
known cases where the test of some parts was made afloat, it 
being necessary to alter the trim of the ship previous to docking 
by filling some of the compartments with water ; but it is not 
considered necessary to test the Government ships afloat, as the 
bulkheads, &c., are perfectly rigid, being well stiffened. After 
a test has been made, if it is not found satisfactory, the 
defects are made good, and the space is again filled with water to 
ensure that it is water-tight. 

Without attempting to explain the seeming complications in 
structural arrangements which necessarily turn up, it may suffice 
to say that, owing to the cellular and bulkhead formation of our 
vessels, and under intelligent management with the means 
prepared, it is almost impossible for a fire, or even an excessive 
leak, to gain head in them. Indeed, were either to get the 
mastery, culpable neglect of the precautions at disposal would be 
clearly traceable to some one. Again, it is often desirable to 
take in at short notice water ballast, or throw it out. The 
systems explained hereafter affurd ready means for accomplishing 
these desiderata as well—that is to say, in sbips with double 
bottoms, to which these articles more particularly refer, and 
doubtless most of our readers are aware that it is in these ships 
the fullest benefit of the transverse and longitudinal water-tight 
bulkheads and flats is obtained as preventives against weakness, 
fire, and leakage. The principal purposes of these bulkheads 
may be briefly noticed thus: The collision bulkhead forward 
and the stuffing-box bulkhead aft are safeguards against damage 
done to the extremities. The wing bulkheads, together with 
the inner bottom and the bulkheads which bound it at the ends, 
may be truly said to form a perfect water-tight boundary several 
feet within the outer or e bottom. The space formed 
within this boundary is further subdivided into several water- 
tight compartments or rooms of suitable dimensions to contain 
the engines, boilers, magazines, &c., access being had to them, 
and to all others throughout the ship, either by doors, scuttles, 
or manholes, the whole of which have ample and ready means 
for being closed and made water-tight, so that in the event 
of a leak occurring in any compartment, the water could be 
prevented from entering the others. The water-tight spaces 
between the double bottoms, and the spaces before and abaft 
them, are also divided into several water-tight compartments, 
so that if any of them should by accident be filled with water 
it could not contain sufficient to alter the trim or immersion of 
the ship to any appreciable extent, although when all the spaces 
between the two bottoms are filled they will contain sufficient 
to lessen the freeboard by many feet ; and it must be understood 
it is these compartments that are utilised for carrying the water 
ballast. 

If a fire should break out, it is obvious from the foregoing 
that the compartment containing it could be made air tight, 
thereby cutting off the supply of atmospheric air, without which 
the fire could not burn, and, in addition, it could at once be 
flooded without interfering with any other portion of the ship 

The magazines, &c., are built watertight, for the double pur- 
pose of keeping out water if the surrounding compartments 
were flooded, and alsoto contain water as a precaution on the occur- 
rence of a fire being discovered near. Having thus concisely 
noticed the general arrangements of the bulkheads, &c., we think 
it has not been out of place to state the methods employed to 
make them watertight, as well as the remaining parts of an iron 
ship's hull, and afterwards to give the tests to which they are 
subjected to prove their watertightness, as we believe these sub- 
jects should not be passed unnoticed whilst the others are under 
consideration. 


MAIN DRAIN PIPE FITTED IN IRON SHIPS WITH DOUBLE BOTTOMS 


It must be generally known that our armour-clad ships are 
built upon the admirable plan of construction known as the 
bracket and inner-bottom invented and introduced by 
Mr. E. J. Reed, late Chief Constructor of the Navy. This 
arrangement considerably adds to the strength and safety of the 
ships, as well as admitting great facilities for drainage, and for 
—s welense will. ae ee , 

‘he purpose of the main-drain pipe, Fig. 13, ciently 
obvious from its name. It isa dvocaht iron pipe, into which all 
water that enters the ship, except in the water-tight compart- 
ments between the double bottom, is drained or collected, so as 
to be in a convenient position to be removed by the steam and 
Downton pumps, suction pipes being led from them for that 
purpose to a rectangular cistern, Fig. 14, formed at its lowest 
part, near the the middle of the ship. It will thus be seen that 
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the two or three nearest Downton pumps to the main drain | jointed together with common flanges, and not fitted with ex- 
cistern can assist the steam pumps, or, in the case of there being | pansion joints. There is a mud-hole, with a water-tight cover, 
no steam up, they could alone discharge the water, so that the | in the upper part of the pipe in each compartment, so that it may 
drain pipe would be at all times available ; but to accomplish | be cleaned ; and in some cases two mud-holes are fitted in the 
this end effectually, and to keep the water at all times under con- | same compartment. There are also two pipes, one each end, 
trol, a number of branch drains and sluice valves must be fitted | joined to the main drain, and led from the nearest sea-cock, to 
as hereafter described. convey water from the sea for flushing or cleaning the pipe by 


13 














Thus, by closing all 


means of ‘a chain with scraper attached. 
valves on “the main and branch drains, by opening*the valves on 
the flushing pipes, and by working the scraper from end to en: 
f the pipe, at the same time pumping out the main drain, 


hottom on one side of the ship, and it is placedgbetween th: 
inner and outer bottoms, and the vertical keel and first longitu- 
Tts rosition ir relation to the outer 
th: er:'s 


dinal, as*shown by Fig. 13. 
lt‘om, to be most effectual,'is determined by placing 


he cleansing can be effectually performed. Immediately before 
‘ach of the water-tight bulkheads, and in the inner bottom, a 
0 :ical valve is fitted opening into a drain prepared withaself-acting 
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The main drain pipe extends the entire length of the doub | 
| 
| 


| 
| 


as low down as possible, consistently with the condition of beir g 
above the point where the cistern, Fig. 14, joins it, when the 
ship is fully equipped, and, if possible, when her trim has alterec 
to bring her about 3ft. by the stern ; and its position in relation t: 

the middle line of ship is determined by keeping it as near as tl-e 
frame will permit, consistent with the above restrictions ; for by 

placing it close to the middle line, anyone entering the doubl: 

bottom would not require to pass over it,—also observing the 
position of sluice-valves on its ends, and the screw-down valve: 
from inner bottom drains. As it is sometimes inconvenient t« | 








Fig. 15, to clear hatch. | 
ways and other obstruc | 
tions on deck. Thus tli | 
main drain should lk. | 
| fitted on the side of th: | 
q \ ship best suited to the 
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open the valves by direct levers, and to avoid altering the positicx. | N 

of them, reverse levers are fitted to the sluice valves, and the | N 
screw-down valves are 

FIGAS geared, as shown by | 

N 

N 

& 


Y 
iY 


convenience of opening 
and closing these valves 
or drains from inner bot- | 
tom, at the same time | 
GZ. a4 considering the Kings- | 
yo. — NE ton’s to sea, and their 

t casings for the boilers, 

ai; &c. The main drain is 

* sometimes curved for a 

portion of its length to satisfy the foregoing restrictions as far as 
practicable, although it would be objectionable to have much 
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| loatornon-return, communicating and openingintothe main drain, 
| as shown by Figs. 16and17. These valves are opened or shut by 





; means of the lever or rod D. Figs. 15 and 16, leading on deck, so that 
| if any compartment on the inner bottom should be flooded with 


FIC 


curvature, or sudden bends, as the pipe cannot be so readily 
flushed. The cistern, Fig. 14, is fitted to collect all the sediment, | 
and to communicate through inner bottom by means of a water- | 
tight manhole, so that it can be easily cleaned ; and it is usual | 
to fit a perforated plate in the cistern, a few inches below the | 
under side of the main drain, to act as a strainer for the sucticn | 


FIG .18 
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pipes, otherwise the pipes must have bell mouths and strainers 
fitted in or on them. Suctions, a,a, a, from the steam and 
Downton pumps, are led to both sides of the cistern. 

The drain pipe is prepared in lengths suitable to be easily 
removed and passed up through the manholes in the inner bottom 
in case of repair, The lengths range from 3ft. to 5ft.; they are 


ane 





water, the valves can be readily opened from the deck. If the 
valve A should be open, and any water was to seek to enter the 
ship by way of the main drain through these drains, the self- 
acting float or non-return B would close and prevent it ; but the 








pose the main drain. This pipe 
diameter for about three-fo 

at the extremities to 8in. internal diameter and }in. thick, 
although it is sometimes parallel its entire length, which would 


float did not act efficiently, so its use was discontinued, and a 
clack-valve fitted to an angle not less than 30 deg.—to be self- 
| acting— is used instead. The drains were then jointed at the valve, 


| 


| 





; Fig. 18 ; but it was considered objectionable to disconnect the 
lrains to repair the valves ; so the drains are cast in one, and a 
mal! water tight cap fitted over the valve-box, as Fig. 19. Then 
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if the valve requires repair, it can be performed without much 

inconvenience. The non-return valves are an additional precaution 

in the event of the outer bottom and main drain pipe being 
injured at the same time. The screw-down valve A, in the inner 

Lottom, remains unaltered. 

When the main drain is so close to the inner bottom that there 
is not sufficient room to place the 
drain containing the float imme- 
diately over it, it is then brought to 
the side or bottom of the main drain 


ipe. 

In Fig. 16, A, is the conical valve; 
B, float ; C, a bar fitted to keep the 
float B in place; D, rod by which 
the valve A is opened or shut; E, 
box strainer of gun metal or iron 
fitted around valve, observing in 
this, as in all cases of strainers, that 
the perforations .should be about 
one-third greater area thay the pipes 
or drain it has to supply. Thesame 
remark will apply to the spaces 
around float B. 

At each end of the main drain 
pipe a sluice valve is fitted to per- 
mit water that may be in the water- 
tight compartments before or abaft 
the double bottom from entering 
the drain pipe. The valves are 
opened by means of levers leading 
on deck, and should be large enough 
to expose the full bore of drain 
pipe. Thus, if the suction pipe in 
the compartment before or abaft 
the double bottom could not keep 
the water under, the steam andl 
other Downton pumps cennecte | 
to drain pipe could be employed as 
well. Again, if the leak be ex- 
cessive, and not in the compartments 
before or abaft the double bottom, 
the steam and Downton pumps 
above mentioned could be assistec|, 
if required, by the pumps having 
suctions in the compartments before 
and abaft the double bottom, by 
opening the sluice valves on ends of 
main drain sufficient to supply the 
suction pipes, that is, presumin + 
that the valve communications wit: 
main drain from the compartment 
flooded are equal in area to the 
sum of the areas of pipes referred tu 
above. 

The drainage water is brouglit 
from the bottom of the wing pa»- 
sages, or from the outer water tight 
longitudinal by means of two or 
three branch drain pipes on each 
side, to be hereafter described, and 
also the water from the shbait 
passages are sometimes removed by drains led to the main 
drain. 

It may not be out of place to notice some of the leading points 
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' to be observed in making the several lengths of pipe that com- 
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is ygin. thick and 12in. internal 
of its length, gradually tapering 
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be useless unless the sluice valves or ends exposed the full 
bore of pipe, otherwise the main drain need only equal in bore 
the area of valve, and continue parallel until other valves or 
pipes joined it, and then increase equal to their additions—thus, to 
continue increasing in area into the cistern, as the valves increase, 
which will give the form and dimensions of pipe actually re- 


quired, although to some workmanship and expense the pipe | 


should be parallel as far as convenient. 

The iron required for the main drain should be of good quality, 
more especially free from blisters and surface defects, as, if not 
good, the stress it is subjected to in the process of bending would 
necessarily make it shelly, and therefore unfit for watertight pur- 
poses. The plates selected are marked to size and sheared ; a 
template is then applied square to each edge, containing the 
spacing or pitch of the rivet-holes; these are then punched at 
the machine ; the corners of the plates are then thinned to half 
their thickness, to obviate joggling the flanges. The plate is 
now ready for bending, which is done as follows :—After being 
heated in the plate-furnace it is taken to the rolling machine, 
where it is curved a little ; it is then returned to the furnace, 
and when hot the edges are coped round on the slabs ; it is 
again returned to the furnace, redrawn, and faired on a mandril, 
and the holes also made to coincide. It is now ready for riveting, 
which process is performed cold, after which it is ready for 
flanging and caulking. The joints of the main drain are made 
watertight by placing a lead washer between them, the softness 
of this metal allowing it to more readily conform to the irregu- 
larities of the iron flanges ; but at the watertight frames a soft 
grummet of oakum, well saturated with red and white lead, is 
used to ensure the joint being made watertight. We may add 
that after the drain pipe is completed a careful test is made to 
prove its watertightness. The main drain is supported at every 
frame by smail bands of iron, as shown by Fig. 13, to resist the 
pressure when the compartment or main drain is filled with 
water. 

The pieces of pipe that make up the main drain are sometimes 
made in one, and at other times in two (see Figs. 20, 21). When 
formed out of one plate it is done as previously stated, but 
when formed in two parts, the whole of the bending is generally 
performed cold under the rolls ; but there is nothing saved by 
this method, as it requires two laps and twice the quantity of 
riveting and caulking required by the first system. 

The drain pipes used to be coated both on the inside and on 
the outside with a few coats of red lead paint, but this is dis- 
continued, as they are now galvanised. 

Branch Drain Pipes.—The branch drains, as already stated, 
are wrought iron pipes fitted for the purpose of conveying the 
drainage water of the wing and shaft passages, &c., to the main 
drain, as shown in Fig. 22. So as to effectually attain that 
end from the wing passages or the compartments outside of the 
watertight longitudinal, with probably only two or three drains 
on each side to free several watertight compartments, a number of 
sluices valves, d, have to be fitted, to permit the water to pass from 
compartments having no branch drain communication and to enter 
one that has; and care should be taken to ascertain the lowest 
part of the compartments that are to be drained through the 
same branch drain, so that when the ship is equipped and the 
pipes led from these positions the drainage may be complete ; 
also the use of cement and charcoal would be reduced to a mini- 
mum. These drains, as shown, are led between the double 
bottom from the watertight longitudinal to the main drain, and 
should be so distributed that each pipe may have nearly the 
same space to drain. It is essential that they should be placed 
as near a watertight frame as convenient, so that the spaces 
between the double bottom may not be interfered with, and 
also for the better rousing of the rods that lead on deck to open 
and shut the sluice valves ¢, fitted on their outer ends, which 
should be so placed as to be above the point of discharge into 
the main drains. In Fig. 22a, is the main drain pipe ; }, b, 
branch drain pipes; c, drain from inner bottom; d, sluice 
valve ; ¢, ditto ditto. 

The branch drains that communicate from the shaft passages 
to the main drain should also be led from the lowest part of the 
passage when the ship is equipped, and the screw-down valves 
fitted on them in the passage flat should have strainers to keep 
the pipes as free from tow, &c., as possible, on account of the 
short bends necessarily in these drains to suit the form of the 
ship, making them very liable to be choked. By the foregoing 
arrangements, to free the shaft passages of water open the stop 
valve on end of drain leading to main drain, and the water can 
be removed by the steam or Downton pumps, thereby avoiding 
the use of the small hand pumps. 
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The branch pipes are }in. thick’and 5in. internal diameter 
and composed of lengths about 3ft. long—or two in each bay— 
joined together with common flanges having washers of lead, &c., 
between them, as previously stated for the main drain. In making 
these pipes the plates are not taken to the rolling machine, as 
the rolls are not small enough, but made hot and bent by the aid 
of a solid bar and a cast iron sectional tool, as Fig. 23. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


RIVETING, 

Sir,—Mr. W. R. Browne having mentioned my name in his 
article on riveting in THE ENGINEER of ilth July, page 17, and in 
his ee! (see Ist August, page 68) to the letter of ““H. McC.” (see 
25th July, page 57), I consider it advisable to send for publication 
correct copies of my reports rs particulars of the two 
experiments referred to, and I think Mr. Browne ought to have 
sent them to you along with his article. Of course every one is 
at liberty to make remarks, and to draw their own conclusions 
from the facts ascertained and stated in my reports, but the two 
ought to be kept distinct and in nowise mixed up. My reports on 
riveted joints are all made out on the same system, so that the 
various results may with facility be compared, which cannot be 
done correctly or easily when individual versions of the facts are 
given whilst my reports are withheld, as in the present instance, 
.and also by Messrs. Wright, in the discussion on riveted joints at the 
Institute of Mechanical Engineers—see ings 1872, page 78. 

I beg further to state that experiments are not made “at Mr, 


Kirkaldy's Works,” but that all are made by myself personally 
and not by deputy, and that my. reports contain full —_—— 
as to from whom received and for whom tested. I make no com- 
ments either on the article or on the correspondence. Ii is satis- 
factory to observe a growing uneasiness as to the value to be 
attached to calculations wherein important elements are merely 
assumed instead of being derived from properly ascertained facts. 
I have at my own risk provided all the appliances for se 
experiments on a practical scale, and have already 

many facts connected with riveted joints during the seven and a- 
half years my testing machinery has been in operation; and were 
engineers en those interested to afford me the means of acquiring 
the requsite data, I would then be able to present the whole of 


the facts in a suitable form, together with the conclusions arrived 


at. 

That the rules laid down thirty-five years ago, from twenty-seven 
experiments made on pieces only from 2Jin. to 3}in. wide, and 
all of one thickness, and that not ex: ing jin., and with rivets 
from jin. to jin. diameter, however val 
at the time, cannot be otherwise than very inadequate, if not 
indeed altogether unsuitable, to meet the many and diversified 
requirements and gigantic operations of the present day, when 
many millions of money are annually expended on riveted 
structures of various descriptions. Davin KIRKALDY. 

Testing and Experimenting Works, Southwark- 

street, S.E., 5th August, 1873. 





Summary of the Results of Experiments to ascertain the Ultimate Tensile Strength of two Hand Riveted Joints of Iron Plates received 
From Messrs. Hennet and Co. 








Test number... .. . H75 
Description of joint .. .- Lap, triple riveted 
Materials of plates and rivets Iron 
Plates, brand.. .- «+ « 
Plates, width and thickness’ 
Plates, sectional area, gross 
Stress, total .. .. «2 «-. 
Stress per square inch of 

gross at joint .. «- 
Stress per square inch of 

plateatCandD .. «. 
Ratio of joint to solid plate, 

per centage... «2 . oe 76°6 78'S 
Where fractured .. .. .«.|Plate at rivet holes A B|Plate at rivet holes A B 
Rivets, diameter, area, an 

mumber se oe ee o- 81 = ‘515 x 10 
Rivets, sectional area, total 

square inches .. «2 eo 5°280 5150 
Ultimate stress per square 

87,331 Ib, 88,033 Ib, 


G 3964 

Lap, triple riveted 
ron 

CBDALE Crown Best None 

15°08 x 36 15°00 x °385 

5°428 5775 

197,110 Ib., 88°0 tons | 195,870 Ib., 87°4 tons 
36,3131b., 16°2 tons 
47,387 Ib., 21°2 tons 


33,917 Ib. 15°1 tons 
43,003 Ib., 19°2 tons 


82 = 528 x 10 


inch of rivet area .. «- 








Water R. Browne, Esq., 
Docks Engineers’ Office, Cumberland-road, Bristol. 


Southwark-street, London, 8.E., 5th August, 1873. 
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| Sketcu or Jom with §1zes,—ALt THE HoLes WERE PuncHen. 


(The original reports are dated 18th January and 4th April, 1873.) 


Davip KIrRKavcpy. 








Results of Experiments to ascertain the Tensile Strength, &c., of Specimens cut out of two Riveted Joints received from 
Messrs. Hennet and Co, 





























Watrer R. Browne, Esq., 
Docks Engineers’ Office, Cumberland-road, Bristol. 


Southwark-street, London, 8.E., 5th August, 1873. 


as representing that of the solid plate. 




















Do. 
Defective weld. 


7c 
Original. Ultimate stress. Fractured. #3 : | Extension 
Test iii “eee eee of 
a Neat size. area.|Total| Per square inch of | size, | aren |_mmerence i EE Inch. |Pr. me “i 
Size. é . 1c: . CB 
| | original area. Area.| Per cent. (2 ts |] 
- oe: 
S | | | 
3965 Lengthway |2°05 x °35) *717 |35,470 49,470 Ib.) 1°99 X *31} *617 | +100 '13°9. 42 (84 \Fibrous. 
= | 22°1 7“ | | 
Qo | 
| % | 47,387 Ib. | 13°2/54,5401b, 6'1) 
| o j 21°2 tons | | 
3066 | 3 Do. [2°05 x *37| +758 | 34,340] 45,303 m| 2°01 X *33} -663 | -095 |12°5 | 24 [4°8 Do. 
a | 20°2 tons, | Defective weld. 
3 | | _ 
~ | | | 
| R | | 
's | | | | | 
3967 | Crossway |2*05 x “361 738 |84,310| 46,491 Ib. = 20-8 tons 2°02 x °35] °707 | -081 | 42 48,5291b.) “20 |4°0 . 
} | | 25 per cent. 
‘i | | crystalline. 
760 _ Lengthway |2°03 x 38) °771 (23,155) 43,003 Ib. 2°00 X °35} *700 | 071 9°5 | *39 lg-g Fibrous. 
a 19°2 tons } | } 
~ | | } 
= 40,842 Ib. 6°5 43,6131b, | $27 
| 18°2 tons | 
| «os | | Do. 
759 /-= Do. Do. Do, | 29,822) 38,680 Ib. 2°01 x °87| °744 | -097 | 3°5 | 16 {1°6 Defective weld, 
3 17'3 tons | 
13 
a) | 
5 | | | | 
761 Crossway | Do. | Do. |25,452) 88,011 1b. = 14°7tons 2°02 x *37| *747 | “024 | 3:1 34,072b.| “11 11 | 





Davip KIRKALDY. 


Nore.—As the fracture of the riveted joint G 3964 also showed defective welding, the above mean 47,387 Ib. per square inch was taken as the 
strength of the solid plate, whereas the fracture of joint H 758 was sound, consequently the highest result 43,003 Ib., and not the mean, was taken 





SHAW’S GUNPOWDER PILE DRIVER. 
Str,—In the issue of your valuable journal, dated June 20th, 
1873, you publish a damaging paper against my invention known 


March 5th, 1873. } 


public, but which really has a most malicious effect. 


the rules of any well regulated scientific society ; and I cannot | 
learn that the American Society of Civil Engineers have in , 
any way sanctioned the opinions expressed in said article. 
Had the writer of that paper intended a fair report, as infor- | 
mation before an honourable body of scientific gentlemen such as | 
the American Society of Engineers, he could have m con- 
siderably aided by consulting the writer, with whom he was per- 
sonally acquainted, and appeared on friendly terms, and to whom 
he gave not the slightest hint of his intentions, or by consultation 
with the foreman or operatives of several machines, now working | 
‘highly satisfactorily,” within fifty minutes of his residence. Or 
if he was not desirous of taking upon himself any labour to inves- 
tigate, before publicly attacking his fellow engineer’s private 
property, he might have consulted the published reports of care- 
‘ul and accurate experiments, signed by the highest and most in- 
telligent — in the country, viz.:—N. H. W. Wood, 
eer-in-Chief, U.S. 4g 2 F. C. Prindell, Chief Engineer 

Pp elphia Navy Yard; H. Hoff, of the Eagle Ironworks ; or he 
might have consulted the —- reports of the committee of 
the Franklin Institute of Pennsylvania, who had the matter in 
hand for a period of several months, and who recommended the 
** Scott Medal” for this invention, said medal being the 





| dent of Stephens’ Institute, Hoboken, N.J.; John C. Cresson, 
| Chief Engineer Philadelphia Park; and John Agnew (lately 


highest honour they could confer. This committee was compesed 
of the ablest talent in the Institute, viz.:—Prof. Morton, i- 


deceased), the’great fire-engine builder; also E. Longstrete, super- 
intendent of the largest locomotive works in the world, located in 
this city. All these reports seem to have been thrown aside or 
not noticed by the author of the article in —, who must 
needs select a badly managed machine, entirely too light for its 
work, and employed upon the hardest soil known to pile drivers. 
Mr. Probasco, not satisfied with a combination of circumstances 
working against the hine, seems y 1 with a desire to 
exaggerate. For I saw that machine drive ten piles in three hours 
upon that identical work, with an ge of 140 blows per pile, 
using 1}0z. charges of powder per blow. These piles could have been 
driven by twenty blows of the gunpowder hammer, had it been con- 
structed with a view to the work to be performed ; and Mr. Pro- 








| with that machine, placed under such disadvantageous circum- 
| stances, and that I condemned that machine for that work. He 
| might, with equal propriety, take a locomotive off the track, and 


as ‘Shaw's Gunpowder Hammer for Driving Piles,” signed by | notice its workings as a sample of its usefulness upon the rail. 
S. R. Probasco, and reported as being part of the Proceedings of | I give below the detailed workingsof the gunpowder hammer upon 
the American Society of Civil Engineers, at their meeting of | various soils. 


The reader will notice in Major Turpin’s letter—a 
highly educated engineer—the very hard driving encountered, and 


I regret exceedingly the necessity of answering a paper where | his statement that he has driven as many piles with the gun- 
valuable truths are carefully concealed, and only damaging state- | powder hammer in twenty-six hours as he could drive with the 
ments set forth; intended ostensibly for information to the | steam hammer in twenty working days. 


The average driving time for ordinary driving (25ft. driven) is 


It is held that a patented invention is private property, and that | one minute per pile. The average cost for powder is 15 cents per 
an unfair damaging public report on the same isincompatible with | pile, and the average blows eight 


r pile, The same number of 
ds are required as for a steam hammer. 

The ordinary difficulties of introducing new inventions are great 
enough to employ every minute of one’s time, and exhaust one’s 
energies, and these trials are not in any — lessened by critics 
who are eager to magnify faults and con virtues, 

The United States Gunpowder Pile Driver Company of Phila- 
delphia, Pennsylvania, owners of the patent gunpowder hammer, 
offered to place a proper size machine upon the work at Parsonage 
Lake, and guarantee to drive those same piles through that very 
difficult conglomerate soil in a rapid and satisfactory manner, and 
the contractor of the pile driving portion told me he would place 
the kind of machine I recommended if the parties wishing the 
piles driven would pay a living price for the work, otherwise he 
would throw up the job, which was the final result. Hence there 
was no chance for the company to place a properly proportioned 
machine upon that work. And the machine quoted by Mr. Pro- 
basco is the broken-down machine left upon the ground and con- 
demned by the writer in the most emphatic terms for that work. 

Txos. SHAW. 

Philadelphia, Pa., July 15th, 1873. 


[Mr. Shaw’s letter is accompanied by the testimonials to which 
he sag 4 fully referred, that we deem it unnecessary to print them. ] 
—Ep. 





British AssociaTion.—The forty-third ong ‘yd the British 
Association for the Advancement of Science will commence in 
Bradford, on Wednesday the 17th of September, on which day 
the first general meeting will be held, at eight p.m., when the 
President will deliver an address ; the concluding meeting will be 
held on Wednesday, the 24th of September, at 2.30 p.m., when 
the association will be adjourned to its next place of meeting. At 
two eve meetings, which will take place at 8,30 p.m., discourses 
on certain branches of science will be delivered. There will also 
be other evening meetings, at which oto | will be afforded 
for — conversation among the members. The sections are :— 
A, Mathematical and ph science ; B, Chemical science ; C. 





basco was so informed, and is fully aware of my dissatisfaction 


Geology ; D, Biology ; E, Geography; F, Economic science and 
stntietice; G, Mechamieal aclence, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveav, Rue de la 
BERLIN.— Messrs. A. AsHEr and Co., 11, 
VIENNA, —Mesers. GEROLD and Co., 
LEIPSIC.—A.ruonse Diirr, q 
NEW YORK.—Wi.imer and Rocens, 47, Nassau-street. 
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TO OOBRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

H. J.—Write to a bookseller. 

G. O. G. (Bobbin Turner.)—A letter lies at our office for this correspondent. 

P. B. E.— Your invention is literally hundreds of years old. The arrange- 
ment was familiar, we supposed, to every mechanician in the world. 

J.B. Mataro.)—There are twenty governors in the market which will suit 
your purpose. That which you name is very good, but rather expensive. 

Hypra.— We have not the least idea what you mean. What isan “ outlet 
Gin. diameter round ?” and what is the thing flowing? How can the pres- 
sure be always the same if the heads vary? 

8. F. 8.—The pressure will be that due to one pipe only, and would not be 
increased if there were 5000 pipes. Read some elementary work on hydro- 
statics. For example, that published in Weale’s “ Series,” which you 
can obtain through any bookseller. 

E. M. (Bentinck-street.)—(1) Steam is invisible. (2) Steam may be either 
wet or dry, according as it has or has not water suspended in it. The so- 
called steam that issues from the safety valve of a locomotive is visible 
because of the suspended water. 

A CorRESPONDENT.—We cannot tell you precisely what the deviation of the 
compass is just now. In 1865 it was 21 6’ west at Kew, and on February 
4th, 1872, it was about 19° 4’ west. The maximum deviation took place in 
1815, when it was 24° 21’ 18” west. Consult the “ Nautical Almanack.” 

JW. H.—J/ you will read the note at the end of the page with reference to 
the strength of columns in which the length is less than thirty times the 
diameter, and calculate accordingly, you will find out your mistake. Your 
column is only siz times the diameter instead of thirty times. Go over your 
calculation again. 











HORNBEAM. 
(To the Editor of the Engineer.) 
Sir,—Can any correspondent say where I can obtain well seasoned 
hornbeam for cog wheels? —_—-— A. B. 
COCOANUT MATTING LOOMS. 
(To the Editor of the Bngineer.) 
Sir,—Would any of your readers give me the! address of a firm who 
make a heavy loom for weaving cocoanut matting up to 4ft. 6in. wide? 
Stockport, August 1st, 1873. H. H. 8. 





HEATING PUBLIC SWIMMING BATHS. 
(To the Editor of the Engineer.) 

Sir,—Will any of your readers assist me with advice and information 
as to the best and cheapest method of heating the water of public swim- 
ming baths? B. T.C. 

August 4th, 1873. 





STEEL CALCULATOR 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent kindly inform me what is the best iron 
and steel calculator—price, say, from 15s. to 20s., or thereabout—for calcu- 
lating goods sold by weight? We have Aspin’s calculator, but want one 
to commence lower and advance more gradually. SuerrieLp Srse.. 

August 4th, 1873. —— 

UTILISING PYRITES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents inform me if there is any way to 
utilise the iron in pyrites after the ores have been used for the manufac- 
ture of sulphuric acid ? J.C. 

CUPOLAS. 
(To the Editor of the Engineer.) 

S1r,—We have the shell of an old Cornish boiler 4ft. diameter and 18ft. 
long, which we intend to use as a furnace for our foundry. We generally 
run down when casting from four to six tons of metal; but we seldom 
have to make a casting over two tons weight. We shall feel particulariy 
obliged if you would inform us if we would gain by making the furnace 
of any other except a uniform size inside from top to bottom, and about 
what diameter would be the most economical for the purpose mentioned. 
August 5th, 1873. e. FW. 
{As opinions are divided on the questions raised by our t, we 

publish his letter with the hope that it may elicit a discussion on the con- 
struction of cupolas, reserving the expression of our own views for the 
moment,—Ep. E.] 
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HYDRAULIC GUNNERY. 

Sir W. Armstrone has recently fitted a gunboat for the 
Dutch Government with hydraulic machinery for working 
the single heavy cannon which the little craft mounts. It 
appears that Major Moncrieff schemed an arrangement by 
which the gun when fired would by its recoil compress air 
by the aid of water in a cylinder; and the air so compressed 
was intended to act as a motive power to assist in raising 
the gun to the proper position for firing. This scheme is 
said to have failed; and the mechanism used by Sir Wm. 
Armstrong depends for its efficiency on the working of an 
accumulator, the recoil of the gun not being utilised in 
any way. ‘The publication of these facts has called atten- 
tion to the working of guns by hydraulic power’; and there 
are many points of interest connected with the subject 
which deserve notice. 

There are three distinct ways in which water or some 
other liquid, such as oil, can be used in working heavy 
ordnance. In the first place we have the hydraulic com- 
pressor. The gun in recoiling actuates a piston moving in 
a cylinder partially filled with water or oil. The liquid 
can only escape from one side of the piston to the other 
through a small orifice, and the whole force of the recoil is 
expended in forcing the water or oil through this orifice, 
and in generating heat in the liquid compressed, and in the 
air which must always be present in the cylinder. If the 
cylinder were quite full of water, the gun would practically 
have no recoil, because of the inelasticity and inertia 
of the water; the air in the upper part of the cylinder, 
however, acts as an excellent spring. The piston is 
driven back by the force of the recoil, and the air is 
compressed, It expands again after the recoil is over, 
driving the water > sana the orifice in the piston. This 
arrangment works, on the whole, moderately well, but it 
cannot be looked upon as a perfectly satisfactory arrange- 
ment for taking up recoil. A second method of using 
hydraulic power in working guns is that which has been 
practically brought to perfection by Mr. Holman, a mem- 
ber of the firm of Tangye and Co. In another page we 
have illustrated this arrangement as applied to the 35-ton 
guns of the Devastation. The water is used in small 
jacks, and by their aid the gun can be raised and lowered 
In its carriage; but the fluid in this way takes no active 
part in the working of the gun, that is to say, in the ope- 
rations of loading, firing, and training it. The third 
method of calling in the aid of hydraulic power finds one 
illustration in the designs of Sir W. Armstrong and Co., 
as carried out in the Hydra, and as this is the most im- 
portant way of using water or oil in connection with artil- 
lery, it is to this that we shall at present devote our atten- 
tion. 

The work to be done on a gun may be classed under 
three heads. It has to be run out and fired, and then run 
in and loaded; secondly, it has to be trained round in a 
portion of the arc of a circle; thirdly, the gun may be 
caused to rise and fall in a pit or behind a screen. The 
first operation we have named is generally effected by 
utilising a portion of the force of the recoil by making the 
gun on running in ascend a moderately steep inclined 
plane. When loaded the compressors—really brakes—are 
taken off, and the gun will then nearly run out by its own 
weight; it will certainly run out by the application of a 
very moderate force assisting it to move. The inclined 
slide, therefore, represents one mode of utilising recoil. 
The use of hydraulic power in training a gun has hardly” 
yet been effected, although it is obvious that water-pressure 
engines can be employed to rotate a turret, or that a 
curved ram working in a curved cylinder might be easily 
applied to move the trail end of a gun-carriage right or 
left on the racers. All such applications of hydraulic 
power appear to be likely to prove eminently useful when 
we have to deal with very heavy guns. But it is in carry- 
ing out the schemes of inventors who now seek to effect 
the bodily rise and fall of the gun, that hydraulic power 
will prove most useful. Nine years have elapsed now 
since Major Moncrieff first proposed that a heavy gun in 
recoiling should at the same time descend into a pit, where 
those working the weapon would be comparatively safe 
from an enemy’s fire; and he has worked at this idea with 
varying fortune and much persistency. As to the final 
result at which he has arrived opinions differ. Many 
intelligent and experienced artillerists pronounce the Mon- 
crieff system a complete success, others award it moderate 
praise, and not a few assert that although the idea is good 
it has not yet been reduced successfully to practice ; and 
these gentlemen apparently have some foundation for their 
statements, as although there are large numbers of Mon- 
crieff pits in existence, we cannot call to mind at this 
moment the name of any important battery in which a 
non-experimental Moncrieff gun carriage is fitted complete. 
Two points present themselves for discussion in considerin 
the merits of the system. Firstly, are the mechani 
appliances for working guns in pits satisfactory! Secondly, 
is the principle satisfactory in itself? On the first point we 
shall add nothing to what we have already said. On the 
second, opinions vary,'some officers asserting that by the aid 
of rifled mortars Moncrieff pits would be rendered 
shambles, and we confess that we are rather disposed to 
— with those gentlemen. At the battle of Wierth 
about 700 men were killed in one large French rifle pit, or 
trench in the course of a few hours’ fighting, and nearly all 
these men were killed by Prussian shells. The Moncrieff 
system, it may be well here to oy consists not in 

ey are to be lifted 


lacing guns in pits, from which 
A order to be fired, by hydraulic or any other power, but 
in storing up the work done by the recoil of the gun for 


future service in lifting the gun up; the use of guns in 
pits may be taken as an accident of the system—it is not 
essential to Major Moncrieff’s invention. But Major 
Moncrieff works with a balance-weight, and this has 
nothirg to do with hydraulic gunnery, therefore were it 








not that the inventor has proposed to use compressed 
air and water in lieu of a balance-weight, a reference 
to his system would hardly be needed at all in this 
article. It is well that the true nature of the Mon- 
crieff system should be understood. If it be not, many 
inventors will come forward and claim as theirs what is 
not theirs. For example, there is nothing novel in pro- 
ern to use water power for raising and lowering guns 

hind a parapet, or in or out of a pit; but Major Mon- 
crieff invented a new thing when he pro to store up 
the recoil of a gun for this purpose. ere is reason to 
think, from the results of Sir William Armstrong and 
Company’s experience, that there are better ways of apply- 
ing hydraulic mechanism—at all events to the raising and 
lowering of guns—than any which depend on the recoil as 
a motive power. 

A very ingenious method of working heavy guns by 
hydraulic power was pro 1 about nine years ago by a 
Mr. Walker, of the City-road. Each gun was to be 
mounted on a species of turntable carried on the upper 
end of a hydraulic ram. Two ram cylinders being put 
in communication by a suitable pipe, it is obvious that 
one gun would balance the other. A very small steam 
pump, by transferring the water from one cylinder 
to the other, would cause one gun to descend after 
being fired, and Sthe other to ascend to be tired. The 
loading would take place behind a suitable breastwork, 
either in a land fortification or on board a ship. Much 
the same idea was patented about the same time by 
Mr. Winans in the United States. The use of a water 
balance in this way presents many excellent points, pro- 
vided it be admitted that it isa good thing to tire guns over 
breastworks or out of pits, and this involves questions on 
which we prefer to reserve an expression of opinion 
excepting as regards gunboats, and for gunboats we have 
no hesitation in saying that nothing better than a rising 
and a falling gun can be desired. It is questionable, how- 
ever, Whether the use of an accumulator in the ordinary 
sense of the word is desirable, or whether the use of a 
pumping engine is necessary. In the boilers of gunboats 
steam having a pressure of 60 Ib. to the square inch is 
available'; and there does not appear to be any good reason 
why the pressure of steam should not be used direct to 
supply all the power required to work, say, a 10-ton gun. 
Taking the gross weight of such a weapon with its carriage, 
&c., at 15 tons—which is over the mark—and suppressing 
altogether the utilisation of the recoil, we tind that'a 
ram with an area of 560, or say 600 square inches, will, 
with a pressure of 60 1b. on the square inch, suftice to lift 
the gun with ease and rapidity; in other words, a ram, or 
probably a piston, would be more convenient—a little over 
2ft. in diameter would suffice. The pressure would be 
obtained by admitting steam above the surface of water 
in a vessel answering to an accumulator. When the steam 
was suffered to escape the water would return to the 
vessel and the gun would descend. Such an arrangement 
would at once get rid of much complicated mechanism. Of 
course, if what remained were damaged by shot, the gun 
might be rendered hors de combat; but this is a defect 
common to all schemes for raising and lowering guns and 
firing them over breastworks. ‘The officer in command is 
always liable to see his gun, in other respects quite service- 
able, lying safely stowed away at the bottom of a pit from 
which he has uo means of lifting it up. 


THE WIGAN RAILWAY ACCIDENT. 

A rourisT train consisting of twenty-two carriages and 
three brake vans, drawn by two engines, left Euston on 
Friday night at tive minutes past eight o’clock for Scot- 
land. This train reached Wigan at eighteen minutes past 
one on Saturday morning, and there met with a calamity 
the particulars of which are by this time well known. As 
is the case with many other stations, a kind of siding or 
dock runs round behind one of the platforms for a distance 
of about 100 yards, and this dock communicates with the 
main line by a pair of facing points; when these points 
are open, a train moving on the main line will continue on 
that line right through the station. If the points are 
closed the train will turn in on the loop, and so into the 
dock at the back of the platform. The tourist train was 
not timed to stop at Wigan; and the drivers seeing the 
signals all right ran through the station, at about thirty- 
five miles an hour it is said, but as the train had ample 
engine power and was a long way behind time, the chances 
are that the speed was much greater. Both the engines 
and some eighteen carriages, composing the forward part 
of the train, got over the points in safety, but the nineteenth 
carriage, which belongs, we believe, to the Caledonian 
Railway Company, jumped the points in some way not yet 
explained, and entered the siding, taking with it five other 
carriages. This portion of the train ran to the end of the 
dock and nearly demolished the station. The carriages then 
climbed on each other and on the platform, and their ruin 
was complete. We need not describe what followed; eleven 
persons were killed, practically, there and then, and over 
thirty were seriously, some fatally, wounded. Many 
months have elapsed since we have had to record the 
occurrence of anything like so fatal a railway accident. 

As a very strict inquiry will be made into the history of 
this catastrophe, it is impossible that the coroner’s jury, 
who have commenced their labours, can pronounce a ver- 
dict before this journal is in the hands of the majority of 
our readers, and it would be obviously improper to say much 
on the subject pending the inquest. There can be no pos- 
sible impropriety, however, in calling attention to one or 
two peculiarites of the accident. In the first place the 
larger portion of the train traversed the facing points in 
safety; and it may indeed be stated that if the train had 
consisted of eighteen carriages only, there would have been 
no accident. The real question for solution is, why did the 
nineteenth carriage leave the main line for the siding? 
We could very well understand the carriage getting off 
the line at the points —an event repeated almost every day 
when trains and engines are being shunted—but in this 
case the first carriage —— to have got upon the siding 
all right, to have broken away from the carriage next 
before it, which it dragged off the rails before the tie-bar 
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and coupling chains broke, and to have gone right up to 
the end of the siding on the rails. The carriages which went 
with it, on the contrary, do not appear ever to have got 
upon the rails in the siding at all, but simply to have fol- 
lowed their leader for a short distance over the ballast, and 
then to have overset and climbed up on each other and the 
platform. From this it would seem that the points acted 
in such a way as just to pick a single carriage out of the 
train and no more ; and the remarkable fact is that the 
points work in connection with the semaphore, that they 
are locking points of the most improved construction, and 
that they were in no way injured by the vagrant train, 
nor do they show any marks of violence; indeed, they 
worked just as well after the accident as they did before it. 
This picking out of a single carriage is apparently incom- 
prehensible, but it may yet be found that the fact that one 
carriage was actually picked out, affords the clue to the 
whole puzzle. It is always open to conjecture that the 
pointsman, when accidents of this kind occur, is in fault, that, 
in fact, by some negligence he moves the points, or releases 
the locking lever before the train has cleared the switch. 
It will be remembered that the Welwyn accident on the 
Great Northern, which occurred some four years ago, was 
almost identical with the Wigan catastrophe in many 
respects, A portion of a train was in that case picked out 
by the facing points, and the Government inspector came 
to the conclusion that “the signalman did accidentally 
affect the points ; I cannot say that he did it, but some- 
body did ;” and he cited another case in which a boy in the 
signal-box moved the points while a train was passin 
and caused an accident ; and several schemes were propose 
as a result of the verdict, for rendering it impossible to 
move points while a train was passing over them. It is a 
serious matter, however, to accuse a signalmanof such a oe 
dereliction of duty without overwhelming evidence; and it is 
quite possible that the decision of the Government inspector 
in the case of the Welwyn accident was erroneous, and that 
he will find in the Wigan accident grounds for altering his 
opinion, It is, we believe, quite possible for such acci- 
dents to ocewr in another way, and without any fault of 
the pointsman, and this statement we shall proceed to 
explain. 

In the early days of the railway system points were 
always worked directly by a pointsman, who moved a lever 
close to the line, which lever was coupled at once to the 
switch. But this plan was gradually abandoned, and 
points are now worked from a signal-box through a series 
of levers, rods, and joints. The thickness of a well-worn 
wheel flange may be taken as under three-fourths of an 
inch, and if we suppose the flange to be forced close up to 
the rail on the inner side, meeting a pair of points, it is 
evident that if the inner switch can get away from the 
rail against which it should be pressed by a distance of 
about three quarters of an inch, the flange will enter the 
point and force the points open, and the wheels will then 
turn off on to the switch. In a word, the safety of a train 
running over a pair of facing points absolutely depends on 
the inner switch rail being kept pressed hard up against the 
main rail, While switches were worked by a man direct] 
through a single rod, there was little chance of the switc’ 
getting away from the rail against which it should lie. 

3ut can this be said of the new arrangement? A very in+ 

significant amount of play in each of several joints, a 
trifling amount of possible buckling and springing in a 
long length of rod, will by accumulation come to so much 
that it may be quite easy for a point to spring away from 
the main rail through a space of an inch without the possi- 
bility being generally recognised. 

An arrangement of switch 
en the London and North- 
Western appears to be specially 
designed to facilitate the defec- 
tion of the points. The annexed 
sketch, Fig. 1, shows that the 

main rail is slightly bent to 
\ receive the point of the switch 
rail, and a considerable space 
exists at A, wherein the gauge is 
abnormally wide, and extra play 
is allowed to the wheels, On 
most other railways, as, for 
example, the London, Chatham, 
and Dover, a far better plan is 
{ | adopted, the point being tapered 
aed off and grooved to come below 
/ L the top flange of the main rail, 
ie the effect being as shown in 
Fig. 2. As regards the possibility 
of a point getting away from the main rail as a conse- 
quence of the wear of the points and buckling of the rods, 
any one of our readers who has authority on a railway can 
try a very interesting experiment for himself, He has onl 
to take a light crowbar and go to the first pair of points well 
worn, connected with a signal-box, and endeavour to prize 
the points open when they are locked “ shut” in the 
signal-box, and the chances are twenty to one that he will 
find not the slightest difficulty in springing the switch 
away quite three quarters of an inch from the main rail. 
Such a test as this will, we venture to assert, prove that a 
multitude of points believed to be quite safe are not safe at 
all. It is more than possible that some thousands of trains 
have passed over the points at Wigan since they were laid 
down—a very simple test, such as we have spoken of, will 
prove whether they may or may not be sprung open by the 
application of a very moderate force when they are appa- 
rently securely shut ; the jar and the vibration of a heavy 
train passing at speed would explain the rest. Much more 
might be said respecting the action of so-called safety 
points and switches. It is not advisable, however, to 
further into the subject until we ave in possession of all the 
evidence that can be brought to bear on the Wigan 
accident, 


rre 1 Finite 














—=—=—s 


FIRE AT THE VIENNA EXHIBITION, 
Ix our impression for July 4th we gave a brief description 
of the waterworks at the Vienna Exhibition, and stated that 
the appliances for the extinction of fire were extremely im- 





perfect for a long time after the Exhibition was opened. That 
the facts were as we have stated was patent to everyone who 
visited the building, and numerous complaints were to be 
heard on the subject. Matters are somewhat better now, but 
there is still room for apprehension: On the night of August 
1st a fire completely destroyed the Alsatian t house and 
restaurant. The pavilion of the Minister of iculture was in 
great danger, and sustained considerable damage, but with its 
valuable contents, it was fortunately saved. There was not a 
breath of air stirring or the consequences would probably have 
been disastrous. We are aware that our criticisms on the water 
supply of the building evoked an absurdly angry reply from 
one of our Viennese contemporaries, the Neue Freie Presse, Wi 
which we have been accused in no measured terms of writing mali- 
ciously on the subject. The fire of Friday last affords ample 
testimony to the accuracy of our statements, and we repeat 
that there are no adequate means provided for grappling with 
an extensive fire. The editor of our contemporary apparently 
fails indeed to realise the difficulties which would be encountered 
by any fire brigade in dealing with a conflagration in the main 
structure. The fact that no fewer than twelve fires have been 
detected in the building at various times and extinguished 
before much mischief was done, reflects the highest possible 
credit on the fire department ; but it proves nothing as regards 
the merits or demerits of the arrangements made for supplying 
water under pressure and in large quantities to any part of the 
main building. We have already stated that the utmost vigi- 
lance will be required to avert a catastrophe, and we beg to com- 
mend this warning to the Exhibition authorities. 





HYDRAULIC GUN CARRIAGES. 


WE recently recorded the fact that in the firing trial of the 
Devastation’s 35-ton guns, one piece was raised from the lowest to 
the highest step in seven and a-quarter minutes. In other 
words, that four men raised a weight of probably over 37 tons 
(including gun and saddle), through a distance of 20in. in 
that time, the ram itself moving 25in., a fact which may well call 
attention to the hydraulic gear by means of which such a feat 
was executed, 

In the ExcivgEr of May 30th was given a description of the 
new naval turret gun carriages, illustrated by a cut @&that for 
the 18-ton gun, in which were shown the position and method of 
application of the hydraulic jacks now fitted to these carriages. 
The introduction of hydraulic appliances has hardly met with 
more marked success in any branch of mechanism than in that of 
gun carriages. When the peculiar recommendations of water as 
a medium for converting speed into power are considered—for to 
this it comes—the fact that it should be used with great advantage 
in the service is not surprising. 

The recommendations of rigidity, absence of friction, compact- 
ness in its compass, and simplicity in parts, almost necessarily 
accompany the use of water in well designed jacks and lifts, but 
there is a still greater practical advantage, viz., speed in working. 
We say in working, because having already spoken of a jack as 
being used to transform a longer and weaker stroke into a more 
powerful one exerted through a much shorter space, it might 
appear that to claim speed as an advantage was inadmissible in a 
process which in theory is the simple conversion of speed into 
power. A minute’s reflection only is necessary to enable any one 
to see that rapidity in the succession of the strokes applied need 
in no way affect the action of each particular stroke. ‘he weight 
is raised by a number of strokes, which must necessarily be short 
ones, but the more quickly they follow each other the better. 
Hydraulic jacks offering the above advantages, what are the dis- 
advantages to set against them ? If we suppose the water in the 
jack to freeze it would be nec to thaw it. This evil, how- 
ever, where it is deemed a possible contingency, may be prevented 
by using a mixture of methylated spirits and water in the pro- 
portions of one part of the former to two of the latter. Again, if 
the jacks are disgracefully neglected, for example, if the leather 
packing be allowed to dry up and become so hard and bad as to fail 
to perform its work, the jack is no doubt, unless a new packing 
be substituted, entirely useless. 1t is not reasonable, however, to 
suppose that such neglect would be found in the service of the 
havy. 

There is a point at which it becomes right to protest against 
the very strange objections occasionally made to war stores pro- 
posed for the service. For example, a simple and efficient leather 
sucker was once proposed to form a head to the shot extractor ; 
it was adapted to hold to any form of projectile, and would have 
taken the place of the present rather complicated extractor head, 
which, when once it bites, cannot be made to release its hold in 
the bore. The committee who tested this sucker had very stern 
views as to the possible exigencies which might arise on service, 
and insisted on trying the sucker’s powers when it was dry, which 
naturally failed, and theimplement wasconsequently rejected. Offi- 
cers generally this decision because it was difficult tocon- 
ceive a case when water sufficient to moisten the sucker could not 
be obtained, should the rare operation of unloading a Woolwich 
projectile be necessary. Such a contingency suggests the idea of 
skirmishing in the Sahara desert, a situation in which even the 
7in. Woolwich gun was hardly likely to be found. To come back 
to the jacks, however, we may conclude that if they will stand 
rapid work and rough treatment—and this has been proved—their 
excellence admits of no question. 

We may notice three forms of hydraulic apparatus in the service 
—(1) Lifts and fjacks ; (2) a water pivot ; and (3) a hydraulic 
buffer to check recoil. Both lifts and jacks have the charac- 
teristic feature of work being performed both by the up and 
down stroke of the lever. We believe the credit of the designs is 
due to Mr. Holman, under whom this entire branch of work 
has won such reputation. The following are brief descriptions of 
the lift and jack employed with 18, 25, and 35-ton gun carriages, 
The former is used to raise the gun from one step to another in 
the manner explained in the article before alluded to, The latter 
turns round the eccentrics so as to lift the carriage on to its 
front and rear rollers, whose position is indicated in the illus- 
tration accompanying the same article. Fig. 1, page 89, shows 
the pumps, cistern, &., half in vertical section and half in ele- 
vation ; Fig. 2 shows the same in plan. 

It may be seen that the double action is given in this case by 
means of twin “ pump rams,” each having a suction and a deli- 
very passage and valve, which they work alternately, the rams 
themselves acting as pistons in their advance and suckers in 
their retrograde movement. Thus, suppose the hand lever to be 
turning the spindle C, so as to the ram A towards the right 
by means of the cam B; the water is drawn through the strainer 
D, and the passage F, opening the valve E, the suction, of course, 
as well as water pressure on the reverse side, keeping the valve 
G closed tight. Thus this end of the cylinder mes filled 
with wat@, while the action of discharge takes place at the other 
end; but, inasmuch as this is precisely what will occur at this 
end when the return stroke is made and the pump ram A is 
moving to the left, we may next pass on to it, and by the el 
nation of the action in the successive strokes at one end complete 
the entire description, A is now pressing the water against the 


valves E and G ; thus the former is in its turn closed tight and 
the latter forced o the water being driven on either through 
H or K. in the figure through the latter, H being closed b 

the screw-cap M, so that the water being made to pass throug 

the connecting pipe K, finds egress through the delivery pipe L, 
and acts against the ram of the lift so as to elevate the gun. It 
may be seen that the delivery pipe L and the screw-cap M are 
interchangeable, so that the cistern is available for right or left- 
hand carriages. When the gun is allowed to descend from step 
to step the water is allowed to escape gradually through the 
peace. | or lowering valve N, controlled by an intermediate 


ve. 

Thehydraulic jack is shown in Figs. 3, 4and5. It deserves special 
attention, for it fulfils in a simple way conditions which at first 
sight appear difficult to comply with, that is, the performance of 
lifting work by a single pump piston both in its up and its down 
stroke, arranged in a very small space. In Fig. 4, when A, the 
piston, and B, the cam, are moving downwards the water is 
driven out of the lower end of the pump cylinder D through E, 
closing the valve F and opening the valve G, through which the 
water passes, after which it divides and takes two courses, one 
portion down H, performing work against the cylinder proper, 
the other portion being driven up the passage K into the annular 
space L L above the piston. At the up-stroke of the pump the 
valve F is opened by suction, the water passing freely along the 
sides of the valve when the head is clear, the valve being trian- 
gular in cross section below the head. The valve G is now 
closed by suction and reverse water pressure ; the whole of the 
water drawn up, therefore, enters the lower end D of the cylin- 
der. The water in the annular space L L is driven down K and 
H, and thus performs work on the cylinder proper. 

Thus it may be seen that the up-stroke performs work on the 
ram and fills tae pump cylinder beneath the piston, while the 
down-stroke also performs work on the ram, and fills the annular 
space above the piston. In both jack and lift the immediate 
closing of the valve is in every case secured by the pressure of a 
spiral spring. 

We think most engineers will agree with us in our commenda- 
tion of these two designs. Perhaps the strongest tribute to the 
solution of a problem is the feeling of half provocation that is 
sometimes felt when it is perceived by what simple means the 
end has been accomplished, and this may well be the case with 
Mr. Holman’s designs. The practical value of hydraulic jacks has 
been abundantly tested. Not long since it happened that in lifting 
a platform in the Royal Arsenal, a service screw-jack was used at 
one side, worked by four men, while on the other a single man 
went to work with a Ye jack, and proved able to perforin 
his task more easily than the screw jack with its four men, so 
that he had to wait for them at times. 

It was Captain Scott, we believe, who, together with the 
application of most of the hydraulic arrangements for 
naval carriages, suggested the trial of a water pivot. In 
certain vessels the chase guns are constructed to be brought 
round so as to engage to port or starboard, according to the 
position ; the entire gun and platform pivoting on a pvint near 
the rear end of the latter. Theoretically it would be a most 
complete arrangement to take the weight and turn the entire 
mass resting on water, practically there were found to be diffi- 
culties in the way, so that eventually the weight was taken in a 
measure by a hydraulic lift not far from the pivot; thus, however 
well the design may answer the purpose, the name water pivot 
only serves to suggest the more perfect arrangement that might 
be supposed to be carried out. Without knowing what may be 
the opinion of Col. Field, the superintendent of the carriage 
department, on this particular design, we feel confident that 
neither he nor Mr. Butters, into whose able hands most of these 

ents have been brought into the condition in which we 
now see them, would take the same pleasure in the so called 
water pivot as in many other hydraulic designs. Though it is 
quite possible that circumstances may have rendered it impracti- 
cable “ make an arrangement less open to criticism, work really 
as well. 

We have alluded to General Clerk’s hydraulic buffer; a 
few words on it may not be out of place. It consists of a 
cylinder filled with water or other liquid, fixed to the platform of 
certain guns, mounted for land service. The recoil of the gun 
carriage drives a perforated piston along this cylinder, the resist- 
ance it encounters checking the recoil. It will be seen 
that the physical qualities of the water or other liquid used 
are not those on which the value of hydraulic power generally 
depends. In the lifts and jacks the absence of elasticity 
is an essential element; here, on the other hand, it isa posi- 
tive disadvantage ; indeed, were it not for the fact that the 
cylinder is only filled about five-sixths full with liquid, so that 
there is a considerable cushion of elastic air, the rigidity of the 
water would spoil the design. The action of this buffer in fact 
simply depends on the resistance offered by a liquid against 
being driven through a small aperture at a high speed. This 
resistance is theoretically of rather an objectionable character. 
To illustrate the objection we may compare the way in which 
recoil is here checked with that in the Moncrieff carriage. In the 
latter, when the gun first springs back ata high velocity, it meets 
with but little resistance; as, however, the motion becomes 
slower, the resistance rapidly increases till it brings it to a stop. 
In this way the minimum strain is given to the carriage. With 
the Clerk buffer, on the other hand, a slow motion of recoil 
would meet with very little resistance, and it is at the moment 
of highest speed that the buffer acts most violently against the 
carriage, so that the cushion of air is a necessary element in the 
arrangement. Practically, the buffer is said to work well. We 
have spoken of the liquid as water ; latterly oil has been sub- 
stituted for it, because the possible freezing of water constituted 
a serious objection. Oil may freeze so far as to oppose a greater 
resistance than when in the liquid state, but it can hardly 
become a solid mass, 





PUMPING ENGINES FOR THE FERRARA 
DRAINAGE WORKS. 


Messrs. J, AND H. Gwynne, of the Hammersmith Ironworks, 
have just completed a set of centrifugal pumping machinery to 
the order of the Ferrarese Land Reclamation Company which is 
unrivalled ,in its capacity for work, as may be imagined 
state that the pump can discharge a ter volume of water than 
the true stream of the Thames, e district to be drained by 
pee gr ae bordered on the one side by the Adriatic, and lies 
nearly midway between Ravenna and Venice. It is some twenty 
kilometres in by twelve in breadth, and its surface varies 
from the condition of wet marsh to a submerged morass under a 
metre in depth of water. Its superficial area is over 75,000 acres, 
and the work of it is being carried out ye Anglo- 
De Tanen, of Cannan ae vy Ay cor te 

o' “6 $ 
conducted under Mr. James get 0 lm , and the Com- 
mendatore Bella, as Italian, engineer ; and amount expected 
to be expended being half a of money, one “ao | of the 
capital being su in the Italian district itself. e tract 


when we 





has already some large drains and canals existing—that of the 
Po di Goro protecting it from the sea—but others are to be cut in 
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(For description see page 88.) 
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each direction at every kilometre apart, from which the run of the 
waters will be converged upon the southern, or Ravenna border of 
the tract of Codogoro, where the great pumping station will be 
erected, the drainage waters being there ejected into the Volano, 
and thus discharged into the Adriatic. The whole of the pumps 
will be there placed in one great building, and theyare considered 
to be equal to the discharge of tea days’ continuous rainfall, The 
Po flows, as is well known, upon an embankment of its own silt, 
and advantage will be taken of this to supply, by means of sy- 
phons, water for irrigation in dry seasons, if it be necessary. 

The selection of the class of pumps for the work was a matter 
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ments in the manufacture of sugar.”—A communication from Louis 

Joseph Frédéric Margueritte, Paris. 

2414. PierRe ANTOINE GAILLON, Paris, ‘‘ Improvements in building or 
constructing houses and other structures, and in the materials and 
means cuaieged therefor.”—12th July, §873. 

2415. WittiamM HonymaN GILLESPIE, Melville-street, Edinburgh, Mid- 
lothian, N.B., ‘‘A new and improved apparatus for arresting the 
motion of tramway cars.”—1l4th July, 1873. 

2445. Epwin Joun Witt1aM Cooke, The Cedars, New Hampton, Middle- 
sex, and Joun Lapsury Emary, Blackstock-road, Finsbury Park, 
London, “‘ An improvement in the construction of telescopes, micro- 
scopes, cameras, and other optical instruments.” 

2459. JaMEs ben ar me Mercer, U ,, North-street, Poplar, London, 





of some anxiety, and special visits were paid by the engi s to 
Holland and other countries, where drainage operations of magni- 
tude were well understood, and although scoop wheels are much 
used in the Netherlands, the best Dutch authorities concurred in 
the superior advantages of the centrifugal pumps if they could be 
made ona competent scale or dimensions, Messrs. Gwynne under- 
took the engagement, and the workmanship and design of their 
machinery alike do justice to their enterprise. The pumps, cight 
in number, are made in pairs, each pair being driven by an engine 
of 500-horse power indicated, working under a boiler pressure of 
70 1b., and an idea of their magnitude will be obtained from the 
fact of their collective throw of water being over 2000 tons per 
minute. 

The following are the exact details of these important machines: 
The eight centrifugal pumps are worked by four compound con- 
densing engines; each pair of engines with cylinders 27}in. 
diameter of high pressure, and 463in. of low pressure; stroke of 
engines 2ft. 3in., revolutions ,115 per minute; indicated horse-power 
500 ; boiler pressure 70 lb. The condensers are two in number for 
each pair of engines, and are bolted to the discharge of each pump, 
the water from which passes through the condenser tubes (5in. in 
diameter); the cooling in each condenser is 750ft., therefore there 
are 1500ft. condensing surface for each pair of engines. The air 
pumps are single acting, 1Sin. in diameter and 12in, stroke. A 
sluice valve is placed on the discharge of each pump beyond the 
condenser and is opened and closed by hydraulic power. The two 
pumps attached to each pair of engines are 54in. in diameter, with 
dlise 5ft. diameter, the disc being removable without interference 
with the pump or pipe--a very great advantage. The pump 
spindles are of forged Bessemer steel. Each pump will discharge 
57,000 gallons per minute, at a mean lift of 7ft. din. or 255 tons, 
consequently each pair will throw 114,000 gallons, or 510 tons per 
minute. The total number of eight pumps are thus equal to the 
discharge of 456,000 gallons, or 2040 tons per minute. 

The boilers are ten in number, two being spare. Each boiler 
has two flues, uniting into a combusti hamber and contains 
108 three-inch tubes four feet long at the back. The heating 
surface of each boiler is 730 square feet; and the grate surface 
30ft. square. To compare the capacity of these pumps with some- 
thing known to us we may observe that the splendid pumping 
machinery at the Abbey Mills Station of our own Metropolitan 
Main Drainage Works, consisting of 16 pumps, 3ft. 104in. diameter 
and 4ft. 6in, stroke, lifts 82,600 gallons. 











NEW DEEP-WATER HARBOUR AT BOULOGNE. 


THERE is at last a prospect that a deep-water harbour will be 
constructed at the other side of the Channel, and this would at 
once solve most of the difficulties connected with efficient con- 
tinental communication. A company:has been formed, known as 
the Boulogne Harbour Company, to carry out the designs of M. 
Legros, a French engineer, and Mr. Liddell, engineer of the South- 
Eastern Railway. The new harbour will consist of two stone piers 
running out from the shore at Chatillon to the south-west of the 
present harbour of Boulogne. The eastern pier, which will be 
984 yards long from the present line of low-water mark, will run 
ina north-west direction from just beyond the house of M. Iluguet, 
present Mayor of Boulogne, a castellated building with a tower 
to the west of Capecure pier, which is familiar to all travellers 
who use the Boulogne route ; the second, or western pier, will 
start from a point 7(5 yards further west, this pier will be 
1694 yards long ; for a distance of 1000 metres it will run north- 
west, after that it will gradually assume a course north by west, 
thus completely sheltering and overlooking the eastern jetty ; the 
space between the two piers for a distance of 383 yards will be 
filled up to a level of the piers, and form a space for the construc- 
tion of warehouses. The east jetty, for two-thirds of its 
length, will have a width of. forty metres, and for the 
r-maining third it will have a width of cighty metres, 
with «a double line of rails running its entire length. At 
the end the east jetty will have a stone head or jetty, running 
crosswise, extending 80 metres west and 120 metres east. These 
horns will form a shelter for the steamers, which may land or em- 
hark passengers on either side of this pier, according to the wind, 
in perfectly calm water. One thousand metres along the west 
jetty, and in aline with the head of the east jetty, a jetty, or 
horn, 200 metres long, will run in an easterly direction towards 
the west horn of the east jetty; the space between these two 
horns, 100 metres, will form the entrance to the new harbour, 
which will have a depth varying from 10 to 29ft. at low water, but 
which, by dredging, will be increased to not less than 18ft. in its 
shallowest part. ‘The head of the west jetty will have a depth of 
6 )ft. around it. The jetties will be of solid stone part of their 
length, and on open arches the rest of their extent; this construc- 
tion being much in favour with French engineers, who maintain 
that by allowing free passage to the currents all silting up by sand 
is avoided. This harbour will be capable of receiving the largest 
and swiftest steamers which can be built, whether on the Bessemer 
or any other principle; it will also form a harbour of refuge, 
for want of which-several vessels are annually lost on this coast, 
more especially at low water, when distressed vessels are unable to 
get into the present small harbours, oftentimes difficult of access 
even at high water. It will require five years to construct this 
hirbour, but the engineers hope that three years will suffice to 
advance the works sufficiently for large steamers to commence 
running. 
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1893. Joun Watson, St. Albans, Herts, “ A new and improved stove for 
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2461. JouN Hewry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in injectors for feeding boilers.”—A communication from William 
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2479. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
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2480. Wittiam) Henry Tuomas, New Cross, Kent, “Improved refrige- 
rating apparatus applicable for preserving food and other purposes.”— 
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wall, ‘‘ Improved apparatus for separating from each other matters of 
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provements in the construction of steam boilers.”—19th July, 1873. 
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2502. Atrrep James Eastwoop and Ricnarp ArnxswortH, Blackburn, 
Lancashire, ** Improvements in liinery for cleaning the surface of 
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processes for purifying illuminating gas, and apparatus therefor.”—24th 
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."— 30th July, 1866. 
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apparatus for containing and supplying oil for lubricating purposes.”— 
8th September, 1866. 





Notices of Intention to Proceed with Patents, 


1064. Witt1am Epwarp Newron, Chancery-lane, London, “ Fog signals 
for rail ”— A communication from Eugene Francois Désiré 
Ruggieri. —2ist March, 1873. 

1072. Cuantes WeionTman Harrison, High Holborn, London, “ Im- 
pregnating atmospheric air with the vapour of hydrocarbon liquids.”— 
22nd March, 1873. 

1105. Epwarp Caar.es Vickers, Compton-street, Clerkenwell, London, 
” ting paper to be used as a substitute for leather.”—25th March, 
1873. 

= pe Atoxzo Woopcock, Chorlton-cum-Hardy, “ India- 
rubber.” 

1122. Mites WitiiaMs, Wigan, “ Burning liquid fuel.” 

1131. Marcus Israzt Lanpau, Bury-court, 8t. Mary-axe, London, 

“ Miners’ safety lamps, &c.”—26th March, 1873. 

1140. Ropert Lister, Haydon Bridge, “Screw propeller for ships or 
vessels.” 

1142, CuaRves Tuackray, Brigg, ‘‘ Securing metal nuts on bolts.” 

1146. Wituiam Rat McKaic and James Carton Stirt, Liverpool, 

pec Floating baths.” , 
5s 
“Separating and purifying middlings.”—27th March, 1873. 

1172. ALFrep Vincent Newton, Chancery-lane, London, “ Ascertaining 
the rise and fall of temperatures, &c.”—A communication from Professor 
Cavalier Carlo Grechi. 

1175. — Ciarke, Aston, near Birmingham, ‘“ Wood-working 

nes.” 


2. Epmonp Nicoias Lacroix, Minneapolis, Hennepin, Minnesota, U.S., 


1177. Georce Kemp, Railway Approach, Lendon Bridge, Surrey, 
“ Artificial fuel.”—29th March, 1873. 

1182. Witi1am TayLor and Henry Leacu WILSON, Accrington, ‘‘ Wring- 
ing and mangling machines.” 

1189. Henry MarsHA.t, Kirton, near Boston, ‘‘ Buckles or fasteners for 
straps.”—3lst March, 1873. 

1198. — Morrison and Joun MitcHect, Hadfield, “ Self-acting 
mules,” 

1202, #RaNcIs Jounston and RicHarp Tuomas Corroy, Blackburn, 
** Looms for weaving.”—1lst Apri/, 1873. 

1238. ALFRED VINCENT Newton, Chancery-lane, London, “Shuttle 
motion for looms.”—A communication from Charles Irwin Kane. 

124%. James Brick, Regent's Park-road, London, ‘* Railway brakes.” 

1246. WiLt1am Morcan-Brown, Southampton-buildings, London, “ Veri- 
fying the relative positions of the rails of a railway or a tramway.”— 
A communication from Camozzi and Schlésser.—3rd April, 1873. 

1296. ARTHUR Keen, Edgbaston, ‘‘ Screws.”—8th April, 1873. 

1378. ALvHonse Pierre Fieury Desmares, Loulevart de Strasbourg, 
Paris, ** Producing relief designs or patterns on woollen fabrics,”— 
lth April, 1873. 

1430. Joun WituiamM Gray, Southampton-buildings, London, “‘ Reservoir 
for storing petroleum, &c.”— A communication from Guiseppe Bianchini. 
—19th Apri, 1873. 

1438. Joun Tay.or, Whitehall, London, ‘‘ Walls and roofs.” 

1442. James Henperson, Leith, N.B., *‘ Propelling ships, &c.—2lst April, 
1873. 

1477. Freperick WILLIAM GERHARD and Josepu Wuairrnovuse Cappick, 
Coseley, near Wolverhampton, “Iron and steel, &c.”—24th April, 1873. 

1563. Ricnarp Hitt, Aston, near Birmingham, * Breecli-loading small 
arms.”—30th April, 1873. 

1609. Joseriu Turner, Shefficld, “‘ Sheep shears,” 

1623. Joun Imray, Southampton-buildings, Chancery-lanc, London, 
“Smelting zinc, &c.”--A communication from Oscar Loiseau.— ith 
May, 1873. 

1631. Epwarp Grirritu Brewer, Chancery-lane, London, “ Drying, 
applicable to the dressing or stiffening of fabrics.”—A communication 
from Kugtne Pasquier,—tth May, 1873. 

1741, Ropert StiRLinG Newau., Washington Chemica] Works, Newcastle- 
on-Tyne, ** Magnesia.”—13th May, 1873. 

1707. GeorGcE Me ttor, York, “ Litting and placing blocks of concrete or 
stone or other blocks, for constructing or building breakwaters, &c.”— 
14th May, 1873. 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
= = ~~ of the Commissioners of Patents, within twenty-one days of 
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10d.; 3409, 10d.; 3416, 3s. 6d.; 3459, 10d.; 3472, 8d.: 
3476, Sd.; 3190, Sd.; 3498, 10d.; 3504, 10d; 3500, Is.; 
3509, Sd.; 3518, 1s.: 3519, 8d.; 3527, 8d.; 3582, Sd.; 3534, 10d.; 
3537, 1s. 4d.; 3546, 6d.; 3547, 10d.; 3551, 6d.; 3558, 8d.; 3561, 8d.; 3565, 1s.; 
8570, 10d.; 3582, 6d.; 3584, 1s.; 3593, 6d.; 3599, 1s. 4d.; 3602, 1s. 4d.; 3604, 
10d.; 3605, 6d.; 3612, 8d.; 3613, Sd.; 3619, 6d.; 3621, 10d.; 3630, 6d.; 3635, 
8d.; 3639, 8d.; 3690, Sd.; 3725, 8d.; 3744, 8d ; 3777, 6d.; 3813, 6d.; 
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receipt of the amount of price and postage. Sums exceeding 5s. must bo 
remitted by Post-oflice er, made payable at the Post-otfice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice South- 
ampton-buildings, Ch ‘y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2349. J. Sreap, Ashton-under-Lyne, Lancashire, “ Rotary engines.”—Dated 
22nd January, 1873. 

According to this invention two or more pistons are fitted to revolve 
within a cylinder around a concentric axis. Each piston is prevented 
from revolving backwards, and is connected with the shaft by an 
arrangement of ratchets or clutches which hold when the piston is caused 
to revolve, but slip when the piston is at rest. When two pistons are 
employed they make alternate revolutions, one piston remaining 
we and acting as an abutment during the revelation of the other 
piston. 

252. B, H. Foster, Neweastle-on-Tyne, ‘‘ Motive power engines driven by 
steam, de.” —Dated 22nd January, 1873. 

These improvements relate to steam or other engines in which a piston 
is made to revolve ti i a suitable chamber instead of having 
arcciprocating motion. Aholiow cylinder is fitted with two ends in which 
a central shaft revolves, A second cylinder of smaller diameter is fixed 
to the shaft and has two opposite recesses in its periphery, in which 
sliding plates or pistons are fitted which are pressed outwards by steam 
admitted into the through suitable passag A curved inclined 
plane is formed between the peripheries of the two cylinders and serves 
to force each piston into its recess during one half of cach rovolution. 
Steam is admitted through a port at the larger end of the inclined plane, 
and an exhaust port from the outer cylinder is provided at a point nearly 
opposite to the inlet port. 








Class 2.-TRANSPORT. 

Including Raiiways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, &c. 

237. A. M. CLark, London, “‘ Switches or points of railways.”—A communi- 


cation. —Dated 20th January, 1873. 

The apparatus ists of a projection carried on the engine and set by 

the driver for operating an arrangement of parts, placed on the line just 

above the level of the rails, whereby the tongue of the switches are 

worked for shifting a train from one line to another. 

238. J. H. Berretey and T. Suarer, London, “ Railway carriages, dc.”— 
Dated beatae po 1873. 

The features of nov of this invention consist : First, in placing the 
weight —- between the body and the under framing of the carriage, 
the body of the e and the under framing being made separate for 
that ; Secondly, with the ordinary buffers and 
arranging a continuous bar along the centre of the under framing, the 
said bar in conjunction with s: gs serving three purposes, namely, for 
connecting one car: to , Also as a draw bar and buffer; Thirdly, 
in connecting the brake blocks by levers to a continuous bar running 
along the centre of the under framing of each carriage, the said bar 








having suitable screws or threads formed thereon, so that by turning 


~< 
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round the said bar, and the bars of all the carriages being connected 
, all the brakes may be brought into action at the same time. 
meth ists in placing on the axles of each carriage a friction 
whéel and band worked by a lever connected with the aforesaid con- 
tinuous bar and a cog wheel taking into teeth at that end of the said bar 
that comes under the brake van. 


241. T. Witson, London, “‘ Propelling tramway cars, &c.”—Dated 21st 
January, 1873. 

This inveution relates to the construction and appli of engi 
for propelling tramway cars and other carriages or vehicles, to be worked 
by compressed air, such air having been raised to the desired pressure by 
suitable and stored in suitable reservoirs at fixed stations, 
where the carried on or otherwise attached to 
be charged as required and the engines worked for any B vee time, 
according to the capacity of the reservoirs. The First this inven- 
tion relates to the cylinders, which may be single or double acting and 
two or more in number, attached in the ordinary way to cranks on the 
shaft of the driving wheels, or if single acting, the connecting rods may 
be attached direct to the pistons, the cylinders being open at the ends 
next the crank shaft ; the Second part ofthis invention consists in form- 
ing a reservoir of small capacity as compared with the main reservoir, 
and in which the air may be kept at a constant pressure, whatever 
pressure it may have in the main reservoir. The next part of this inven- 
tion ists in sur ding the cvlinders and reservoir with a chamber 
or chambers, which may be kept filled with hot water or oil, for the purpose 
ot giving out to the air during expansion the heat which had been evolved 
during compression. Another part of this invention consists in construct- 
ing valves and packings, for engines worked Ld compressed air, of 
leather saturated with beeswax and tallow. A further part of this inven- 
tion consists in forming a reservoir for the final discharge of the steam 
from the last cylinder, in order that it may issue in a continuous stream 
instead of in puffs on each stroke of the engine; and in order to aid in 
carrying out this invention the inventor proposes to arrange or have 
fixed stations at convenient places along the lines of tramway or other 
road or way, at which the air can be compressed and kept in large reser- 
voirs for use at any time, and from which any number of tramway 
carriages or engines for moving the same or other vehicles can be charged 
as required. 

245. H. J. Puckie, Woodcote Green, Epsom, Surrey, and R. Fenewry, 
London, “* Hrial tramways.”—Dated 21st January, 1873. 

This provisional specification describes the use of a double pannier-like 
car on a fixed rope, 

261, 8. B. Jones, London, “‘ Railway carriages.”—Dated 23rd January, 1873. 

The fixing of the bottom of each door of carriage a platform, which on 
the door opening presents a fluoringthe width of dour and twice its width 
in length, thus bridging over the yspace between the carriage and the 
station platform. 

203. W. IrneLanp, Macclesfield, ‘‘ Steel ingots.”—A communication.—Dated 
23rd January, 1873. 

The object of these imp ts is to i tire ingots of superior 
quality perfectly clean without rokes or splashes, and of such dimensions 
and weights as are directly suitable for working up into tires without 
cutting or sawing the same from large ingots as heretofore done. For 
each ingot there is a cast iron mould of any desired shape, the circular 
one preferred, which is bored parallel throughout its entire length, the 
bottom of the mould being fixed to the body screws and having in the 
centre a hole containing a fire-brick with an inlet hole. Each mould has 
an adjustable cast iron lid having a central hole for the escape of the 
gases, the hole being conical in order that the steel which enters should 
leave freely when the ingot is removed. The moulds are placed on a 
plate, having in it distributing ch 1 icating with the moulds 
and a git in the centre of the plate, the git being lined with fire-clay, 
loam, drain pipe, or any suitable refractory material. The distributing 
channels can be lined up with fire clay or other refractory material, but 
the use of burnt fire-bricks channelled for the purpose is preferred, the 
bricks when inserted in their places being coated with a little loam on 
their sides, bottoms, and ends. 


275. J. Watson, Govan, Lanarkshire, N.B., “‘ Operating tramway points.” — 
Dated 23rd January, 1873. 

The feature of novelty which constitutes this invention is the operating 
of tramway points from the car platform, and the mechanism for effect- 
ing that operation. : 

279. W. R. Lake, Lendon, ‘‘ Railway brakes.”—A communication.—Dated 
23rd January, 1873. 

This invention reiates to that class of brakes for railway carriages in 
which the power for actuating the brakes is derived from the pressure of 
the atmosphere acting on the heads of flexible cylinders or chambers in 
the interior of which « partial vacuum has been created. The inventor 
uses in combination with carriage brakes, solid cylindrical heads, and a 
tube of flexible air-tight material. He also uses chains to sustain the 
strain. An ejector is placed im the air pipe. An auxiliary air pump, 
operated by the motion of the wheels, is used for throwing the pump in 
gear, in case the train should be divided. In combination with the 
brakes he uses levers and a rod fer regulating the pressure. He also em- 
ploys a rack and pinion and chain fur operating the brakes by the com- 
pression of the diaphragm. 

282. E. C. Uinps, Surbiton, Surrey, “ Prevention of accidents on railway 
platforms.” —Dated 24th January, 1873. 

A —— guard rail, about 3it. high, near ,edge of and running the 
whole length of the station platferms, which rail will sink down in- 
stantly on the arrival of a train, in sections, the whole length of train 
at that part of the platform at which it stops forming part of the plat- 
form while the passengers are leaving or entering the carriage. The said 
rail will instantly rise up when the signal is given for the train to start, 
which will then prevent any one from entering or leaving the train. This 
rail will be supported by iron or other rods, hinged at top and bottom, 
fastened in a groove in the floor of the platform, and will fall into 
said groove and be covered by the rail, forming then the floor of 
platform while required for entering or leaving the carriage. Each 
section of rail can be elevated instantly by a balance weight at the end of 
a lever working under platform. The official whose duty it is will be 
able to depress or clevate these rails instantly by a crank or handle 
attached at the oppusite side of platform or from signal-box, or by other 
means suitable to the kind and situation of platform. 

285. C. H. Twrnam, London, ‘‘ Working railway siynals.”—Dated 24th 
January, 1873. 

The chain or cord which is led in the usual manner from the station to 
the signal is passed round a wheel at any suitable intermediate point. On 
the same axle as this wheel is a ratchet wheel, into which a paw! or catch 

es, From this pawl a leverleads to a curved piece at the side of the 
rail. The signal is put at caution or all clear by the attendant at the 
station pulling the chain or cord, the purts are retained in this posi- 
tion by the pawl. But when a train passes, the curved piece is moved by 
the flange of the wheels, and the pawl is thus released from the ratchet 
teeth, so that the signal is moved to danger by the ordinary weight. The 
signal may be placed at danger at any time by the attendant pulling 
another -ord attached to the pawl. Instead of a ratchet wheel, « plain 
disc witha hole in its face may be substituted ; a rod takes into this hole 
and is withdrawn therefrom by the action of the passing train. 


207. E. P. H. Vauauan, London, “ Keys for securing rails."—A commu- 
nication.—Dated 25th January, 1873. 

This invention consists, First, in the construction of ** double keys.” 
The key is formed of two pieces of cast iron or other suitable material, 
each of the pieces being provided with a shoulder on its inner face, 
which butt against each other when the two pieces are placed between the 
rail and the arm or lug of the chair. A cushion of woud or other suitable 
substance is, if desired, inse’ in a recess in that piece which is nearest 
the rail. A tapered wedge of iron or other suitable materialis then driven 
into a tapered groove formed longitudinally in the inner faces of the two 
pieces which form the key, and the somaaie degree of tightness thus 
attained. The wedge is provided with a number of holes formed therein, 
and the split pin or cottar is passed through the hole nearest the key, 
thus preventing the wedge from becoming loose. A projection is formed 
on the outer face of that part of the key which is nearest the arm or lug 
of the chair, and which projection overlaps the side of the arm and 
affords additional security. he Second part of this invention relates to 
° le keys.” The key is formed of a tapered piece of iron or other 
suil material, having a bevelled groove on une face thereof, A cushion 
of wood or other material may be inserted in a recess formed in the other 
face of the key. The key 1s inserted between the rail and the arm or lug 
of the chair, with the c ion against the former and the bevelled 
groove facing the latter. A key to that before described is driven 
into the bevelled groove, thus pressing the key tightly against the rail, a 
aplit pin or cottar being then inserted into one of the holes in the wedge. 


352. 5 ou, London, “‘ Registering apparatus.”—Dated 29th January, 
This invention is designed to guard against fraud upon employers of 
use of counters or other tokens in 

conjunction with apparatus provided with chambers and rece 
places for tsmsed counters ot tokens end s seperete sories'of resepenion 
lor un coun: or tokens and a te series of receptacles 
‘or such as may be withdrawn. Each store-tube or chamber is peovided 
with a bottom side or tray recessed to receive and draw out the counters 
or tokens one at a time, as may be required. The receptacles are opened 
and closed as required by a slotted shaft connected by a link to 
a slotted check shaft for governing the operation of the trays or slides. 
In sume cases an upper and a lower slide suitably slotted suitably 
ted may ployed so as to operate together in lieu of the 
closing shaft or plug, and check bar or locking shaft above mentioned. 
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Class 3,—FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

231. T. Stone, Preston, Lancashire, “ Carding engines.” —Dated 20th Janu- 


ary, 1873. 

The novelty and advantages of this invention are that the large cylin- 
der is entirely dispensed with, and sume of the rollers, clearers, and 
bends, thereby much reducing the bulk ; the cotton made much cleaner 
and better carded than by any other means yet employed ; the texture 
of the fibre uubroken or i is well and evenly laid. 

260, R. Fainaukn, Burley-in-Wharfdale, Yorkshire, “‘ Machinery for washing 
or scouring wool or other jsibres.”—Dated 23rd January, 1873. 

This invention has for its object the rendering light and fleecy and ex- 
pe e from the tibre delivered by tne delivering sheet or 
** brat ” of the machines for washing and scouring wool. For this purpose 
the inventur employs a pronged shaft or rake, mounted parallel with and 
extending across the delivering sheet, upon which the wool or fibre is 
delivered. A partial rotary motion is given to the shaft by acrank which 
gives to the prongs or fingers a rapid msing and falling motion tossing or 
throwing up the wool or fibre which gradually falls off the ends uf the 
shaft upon an inclined tray or hopper having a hike rapid rising and falling 
motion. The outer edge or end of this tray is provided with prongs ur 
fingers, and this inclination causes the wool to tall into a receptacle for 
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250, B. Boorunoyp, Southport, Lancashire, “‘ Apparatus for sizing and 
painting laths for Venetran blinds, d&c.”—Dated 2ind Jaw , 1873. 

The machine consists of a trough of any suitable material, the bottom 
sloping from the ends to the centre ; near the bottom of the bh and 
about the centre of the same are placed two rollers working on axles ; at 
one end of the trough and in proper relation to the roller are placed 
sponges or absorbents, so fitted as to allow of adjustment by means of 
thumb screws. To work the machine, fill the centre of the trough with 





paint or size, by means of hand power, or applied motive power, the 
tables through the liquid and underneath the rollers through the 
absorbents, and drawing them therefrom painted or sized. 





265. S. Fearuer, Bradford, “ Fire-grates.”—Dated 23rd January, 1873. 

The inventor constructs a bottom grate or series of bars having Jugs or 
projections thereon, these support side irons constructed with a suarp 
curve from the front part of the grate so as to largely cuntract the fucl 
space. He also employs a plate which rests, on its front edge, upon the 
grate, and extending upwards atan angle. The apparatus is constructed 
so as tu fit together with bolts and fasteninys, which allows of its ready 
remvval or application. 

278. A. CLaRK, London, “ Corrugated metal revolving shutter.”—Dated 231d 
Janvary, 1873. 

The inventor deadens or prevents the noise produced in raising or 
lowering these shutters, by binding their edges with leather, cluth, 
webbing, india-rubber, or vther suitable material, and with the same 
object Le lines the grvoves in which the shutter works with some svutt 
material glued or vtherwise fastened therein. This latter method 1s 





the removal thereof. The fan motion of the tray or hopper di 
the steam. 
298. T. Loncwortu, and F. L. Jones, Lancashire, “ Looms.”—Dated 25th 
January, 1873. 
For the purpose 
pieces, which heretofore has been produced by the uction ot the * dobbie ° 
or similar apparatus, they mount behind or near to the ** heald shaft” a 
shaft having thereon a number of discs; in one fice of each 1s a tappet ; 
these tappet discs slide on the shaft toa collar, against which they are 
held by means of a nut on the shaft,a portion otf which 1s chased or 
screwed for the purpose. Tappet levers rest between the discs on the 
tappets, and the healds for operating the border warpare connected with 
these levers in the ordinary manner, and rotation isimparted to the disc, 
tappet shaft, and tappets by means of a lever catch and catch-wbeel. 


_ J. Sauut, South Manchester, U. S., “Spreading sitk.”—Dated 22nd 
uly, 1873. 

The ovject of this invention is to properly supply waste silk to the 
drawing rolls with less labour than heretufore. Instead of whipping or 
beating the fibre by hand and supplying it to the feeding apron in small 
handfuls requiring careful arrangement to match the ends of the fibre 
properly together and to distribute the mass over the breadth of the 
feeding apron, this invention requires simply that the ma-ses of fibre 
as they come from the dressing-roum in the ordinary cendition, viz., in 
what are technically termed ‘ books,” shall be laid directly by a single 
operation on a supplementary feeding apron. 

339. R. Wirric, Chemnitz, Germany, “ Dividing apparatuses on carding 
merchines.”—28th January, 1873. 

This relates to a method of arranging the dividing apparatus upon 
wool combing machines, and to appliances for retaming Lhe necessury 
tension upon the fleece during the aivision. 


of producing the figured or fancy bordering on cotton 
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Class 4.-AGRICULTURE,. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

234. G. W. B. Epwarps, Bredfield, Suffolk, “ Drills or machinery for 
distrwuting artyicual manure.”—Dateu 21st January, 1873. 

According tu these improvements artificial manure or guano is delivered 
from a hopper or receptacle mounted upon the drill or machine by means 
of a screw or hollow fluted spiral worm arrang in combination 
therewith. The manure falls from the hopper between the threads of the 
screw or worm, which conducts it to an opening on one side of the 
chamber in which the screw or worm revolves, where it is delivered ina 
regular and uniform manner on to the land, the quantity thus distrivuted 
being regulated by the speed at which the axis is caused to revolve, the 
speed being regulated by the size of the toothed or driving wheel on the screw 
axis, or by other suitable mechanical means. The su:faces of the screw 
threads are prevented from clogging with the manure by means of a 
series uf travelling blades or scrapers mounted upon an endiess band and 
closing the front aperture of the box above the screw. The blades or 
scrapers may be kept clean by means of a brush, knife, or other suitable 
contrivance, A series of reciprocating bars ur blades are so arranged and 
actuated as to pass into the manure in the hopper above the screw and 
raise or lift the manure, and thus stir and lignten it up befure it passes 
between the threads of the screw or distributor. 
2uy. J. Tester, Hurst Green, Sussex, *‘ Cutting chaos, de.”—Dated 25th 

Janwag, 1373. 

The noveity of the invention consists in applying and adapting to the 
chaff-cutting hine a novel arrang of feed motion, actuated by 
an eccentric on the driving shaft, ana ulso in giving to the ** pinch bivcks ’ 
holding the material whiist being cut, an action independent fiom that 
of the teed rollers. 

345. J. MippLenvurst, West Derby, and J. MippLenurst, Rainford, Lanca- 
shire, ** dngathering of the potuto and other roots.” —Lated 29th Junuury, 
1873. 

This invention is an agricultural implement intending a mechanical 
means of gathering all descriptions of routs, chicfly the potaty, and cleau- 
ing them in the process of gathering. ‘Lhe fore part ot the implement ts 
a share or cutter passing through tue soil below the roots. Lue suil and 
rvots pass upon a grating, the whole carried onward by prongs or lurks 
moved by tue carrying wheels of the implement. In the motion and 
progress the soil falis between the bars to the ground. On attaining the 
endof thegrating, the 1cots fall into a vibrating riddle, where the cleansing 
is finished, and they are deposited in hampers, or by a shoot directed a» 
desired upou the ground. Lhe implement will be valuable alse as a cul 
tivator, turning up the soil, opening it to the atmosphere, pulverising it, 
and cleansing 1¢ from stones and weed. 

306. W. R. Lake, London, *‘ Separating dust, bran, &c., from wheat.”—A 
communication.— Dated lst £ebruary, 1873. 

This invention has ref toimpr ents in that class of machines 
used for separating the dust, bran, and germ of the wheat from the 

ulated portions known as *‘middlings.” It is desired to provide a 
better and more equally distributed current of air, and one capable of 
adjustment, therevy increasing the quantity and quality of the work 
done by the machine. It also provides a brush for acting on the bolting 
cloth in a more simple and efficient manner than those at present in use. 











Class 5.—~BUILDING, 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes | 


and House Fittings, Warming, Ventilating, cc. 
232. J. Bacon, Church, Gresley, Derbyshire, “‘ Drying bricks, pottery, de.” — 
Dated Wth January, 1873. 

According to this provisional specification a number of drying chambers 
arranged in an endless series round « continuous kiln, preferably that 
described in a former provisional specitication, No, 3035, of 1872. The 
drying chambers are heated by the waste heat trom the chambers of the 
kiln. ‘he bricks or other articles are laid on boards ur pads which rest 
upon bearers about 4in, apart. 

242. W. 8S. Bariey, Rotherham, Yorkshire, “ Apparatus for making bricks, 
dc.” —Dated 21st January, 1873. 

This invention relates, First, to an improved pug mill, in which the 
clay is mixed by blades upon a shaft revoiving in a cylinder, into which 
the clay is fed at each end and is driven towards the centre, where it is 

, by arr the blades in different directions at the upposite 
endsofthecylinder, End thrustand wear of the driving shaft and bearings 
is thus neutralised and avoided. Sumetimes a cylinder 1s used closed at one 
end, through which the clay is forced by means of blades upun 
a shaft revulving in bearings entirely outside the cylinder ; Secondly, to 
a novel self-acting apparatus for cutting into suitabie pieces the clay as 
it issues from the cylinder, For this purpose a disc is used, which is 
caused to revolve by the pressure of the issuing stream of clay against its 

. The disc is attacned w a circular cam, divided int «a suitable 
number of parts, so that at cach division a lever is made to travel cither 
backwurds or forwards. This lever throws a constantly revolving cam 
into gear wivh either the front or back of the frame which carrivs the 
cutting wire or blade, which is thus made to puss rapidly across the 
issuing column of clay at each division of the circular cam first described; 
T an ment of an endless band for the purpuse 
away the finished bricks as they are pushed upon 
the band by means of a bar, from a press of the kind ordinarily used 
for the purpose of making bricks, such endless band being used tugether 
with a similar one which feeds the pieces of clay into the press. 


246. J. Narrer, London, “ Appuratus to be used in lieu of a coffer-dam for 

making excavations under water, Jor excluding water for otier 
"—Dated 21st January, 1873, 
According to this provisional specifi ap with an opening 
in the centre is employed ; it has a sharp keel around the opening ; it is 
floated to the place where it is required to be used, ana allowed to 
settle down on the bottom, The water is then pumped out of the 
nelosed space, 
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chiefly designed to be used in combination with shutters made accordiny 
to the invention for which he obtained letters patent, dated 2nd M+) 
1872, which consists in graduating the size of the corrugations 80 ta. 
when coiled up they will fit on one another. 


| 316. A. Kors and C, Autsorr, London, ** Rendering closets or other places 











inodorous.”—Dated 27th January, 1873. 

This relates mainly to double pipes merging into one for removing 
smell and foul gases trom an enclosed receiver into which the excreta ts 
free to fall. 

317. W. R. Lake, London, “ Breakwaters.”—A communication.—Dated 27th 
January, 1873. 

The inveutor may construct the breakwater of various materials. It 
may have air chamvers and ballast or may be built of wood with iron tics. 
If calculated for waves rising ivft. from their natural level it should 
have an elevation of 30ft, aud a proportiopate width tu give it the 
required stability. it has «a wumber ot stays, which are the most nume 
rous at the extremities where the greatest strain is borne. Curved 
supports are extended Irom end to end of the structure to prevent the 
detiection of the heads. Flvats are employed at the front of the structure 
and properly secured by chains in combination with two series of 
anchors, 

368. A. M. Ciark, London, “ Artijicial 
Suth January, 2875. 

The inventor makes blocks for building purposes, tiles, and fire bricks 
from biast furnace slag, which is frst reauced tw a coarse sand and then 
to powder, or sifted anu afterwards mixed with suitabie binding materials, 
such as bydraulle or other lime or cement. The materials thus mixed 
are then pressed, while moist, into the form desired, and when hard may 
be cut, sawn, turned, or carved. By adding colouring matters artificial 
marbles and variegated stones may ve produced. 

483. J. Mituurn, Marlborough, Wiltshire, “ Chimney coils.”"—Dated 10 
3 


stone.” -A communication.—Dated 


February, 1873. 
This invention relates to a peculiar noiseless revolving chimney cowl 
for curing smoky chimneys, and consists in enclosing tue flint or otuer 
hard bearmy surface which supports the spindle carrying the cowl in any 
gvod non-cunductor of sound, such, for example, as leather or preparatious 
vt india-rubber The box containing the mint and wou-cunductor of sound 
is rendered tire-proof by having all its juints riveted together. This box 
is contamed in tne bottom of a copper vil box, which is su elevated as tu 
bring its lower end about level witu the top of the chimney shaft, thus 
affording greater facility fur sweeping the same. This box 18 also made 
tire-proot by being riveted together, and 1s supported on angular brackets 
attached to the suaft, a non-conductor ef svund, such as leather, bemg 
iterposed between the brackets and the shaft. Within the vil box there 
is titted a spindle box which rests upon a collar on the flint box, and has 
openings in the top and buttum tor thespindle to work in, other openings 
being provided fur the passage of oil thrvuugh both ends of the said spindic 
box. Collars of leather or otner non-cunductors of sound are fixed to the 
tep and bottom of the spindle box at the parts where it comes in contact 
with the spindle. Auother collar is also ntted to the upper part of th: 
spindle underneath the cap or cover of the vil box tw prevent the spindle 
trum being accidentally hited out of its place by the wind. The vop cf 
the spimdaie carries turee arms radiating from the spindle, turmiug a 
species of framing to which the cowl head is secured m lieu of having 
euly two arms straight across, Radiating fans increasing in depiu 
towards their outer ends are fixed on to the head of the cow! in lieu of 
being cut out of the same, sv that in the cowl there are no openings in 
the head fur the entrance of down draught. ‘Jhese tans are stayed by 
means of 4 ring of wire, and the louvres at the side are similarly stayed 
both at the top and bottom ends, 


Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Lefence, Gun Carriayes, dc, 


25, W. E. Newton, London, ** Breech-loading fire-crins.”—A communication. 
— Dated tind Junuary, 1873. 

This invention relates vo that description of breech-loading fire-arms 
in watch a bieech-bleck is arranged to swing upwards and iorwards u 
opening. 
2x4. G, Gipss and T. Pirt, Bristol, “ Breech-loading 

January, 1313. 

This consists mm connecting a red or bar which the inventors call a 
“cocking bar” with Une grip lever in the “‘iataucheux” action and a 
similar * cocking bar” wo the belt of the single, double, or treble bite 
snap action guus, also applicable to ordinary locks with clongateu 
tumblers ; a locking or step apparatus for lockin,s the hamiuers at tull o: 
half-cock 1s described. 





re-arms.”—Dated 2ith 





Class 7.—_FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
234. J. Kraut, Worcester, * Frames of unbrelias, dc.” —Dated 2th Janu- 
ury, 1073. 

This invention consists in the construction and arrangement of appara 
tus by means of which the frames of umbrellas, parasvis, aud Sunsuades 
are held firmly either in an extended ur clused pusition. wo modifica- 
tions are emuraced by this invention, First, a spring tvoth-catch 1s 
attached to a cylindrical tube, which 1s fixed to the stick of the article tu 
which the inventivn 1s applied above the part thereof which is covered 
by the ‘runner’ when the mbs and stretcners are extended. A similar 
spring catch and tube are placed im like manner beyond that part of tne 
stick which is covered by we ‘runner ” when the ribs and stretches are 
closed. ‘we tapered spring levers are attached to the © ramner,” by which 
the spring toothed catches ate luted when the ** runner” Is moved up ur 
down the stick, until the tuoth uf the catch passes over the tlange of the 
“runner” and hulds the same trmiy, The spring catches are respec- 
tively released by depressing the levers. Secundiy, two tlanged coiurs 
are placed on tue stack 1n pusitiuns similar to thuse occupied vy the said 
spring catches, and two spring toothed levers are attached to tue 
~ runuer “ moved up or down, tue teeth pass over the respective tlanges 
on the collars and hvld the frame firmly, Uhe spring tootu levers beuny 
released by depressing the ends thereot upposite to the teeth. 

280. T. BULL, Nottingham, ** Washing machines."—Dated 2th January, 
1573. 

This invention consists of a circular or other shaped vessel, with a 
socket secured on the buttom on the unside tu receive a spindle, which 
carries a disc from which pegs project on the underside ; avove the dise 
the spindle is supported by « cross piece, the ends of which are let into 
recesses in the sides uf the vessel ; there is a rim on the inside of the 
vessel below the disc, and ribs extend from suid rim to the bottom of the 
vessel ; the spindle is furnished with a handle or handies at the top for 
driving it, or is supplied with suitable gearing for applying steam or 
other power. 

2388. J. 8. Jones, London, “ Roasting.”— Dated 24th January, 1873. 

This mventuon consists um: the application to a roastmg-sereen of a 
counterbalanced spoun or ladle, ur such Lke receptacle, which by motion 
suitably imparted frum an ordinary jack is caused alternately to fall and 
dip in a weil ut the rear of the screeu in which the gravy or basting fluid 
accumulates, and to rise filled therewith and to deiiver it into a suitable 
perforated or other receptacle above the meat, from which it drips or 
otherwise falls down on the meat suspended from the jack, 

2386. G. CLark, London, “ Cooking vessels.”—Dated 24th January, 1873. 

First, the use and application of a band or ribbon of metal to fasten 
the covers to vessels used to preserve, cook, or contain articles of food or 
other subst. b: idering or otherwise, so as to close the joint 
between the vessel und its cover, and bermetacally seal the former in and 
after the manner described or referred to in the provisional specification 
Secondly, the application of a false bottom perforated with holes and 
placed at a suitable height above the true bottom of any sancepal ox 
other cooking vessel, so that by this means water being placed under the 
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THE ENGINEER. 
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false bottom on which the articles of food to be cooked rests, any vessel 

sv arranged may be used for the purpose of cooking by steam in lieu of 

the mode usually practised, which ists of two vessels, one to boil 

water in to generate steam, the other fixed on the former containing the 

articles to be steamed. 

291. ga D, Bermingham, “‘ Washing machines, &2."—Dated 24th January, 
873. 

This invention consists in forming a drum of wire or metal, in the 
shape of two truncated cones joined at their bases, to contained clothes, 
und caused to revolve within a trough of water upon spindles at the apex 
of cach cone, raising the drum free of the water by suitable mechanical 
meuns; it acts as a wringing machine also, throwing off the water by 
centrifugal force. 

500. W. Ro Lake, London, “ Clothes-wringers."—A communication.—Dated 
z5th January, 1873. 

The First part of this invention relates to the construction and arrange- 
ment of gearing by which motion is communicated from one roller to 
auuother, whereby the rollers may be separated from each otber a con- 
siderable distance without disengagement of the gearing. The Second 
part of the said invention relates to connecting the rollers to a spring 
acting to resist their separation by means of a strong iron link at each 
end of the machine whereby the force applied to separate the rollers is 
taken by the said links. 

304. A. A. De Wane, London, “ Uabrella and parasol franes.”—Dated 
25th January, 1873. 

The inventor makes the top notch and the notch on the runner of thin 
metal bent inte the required form, aid attaches the ribs and stretchers 
thereto by a sort ot ball and socket joint, without any tying in wire, by 
ferming knobs on the ends of the ribs and stretchers, which are received 
in & hollow bead formed round the notch. Radial slita are cut in this 
lwad for the reception of the ribs or stretchers, which are slightly 
flattened so as to form a kind of neck beneath the knob or head, the ribs 
vnd stretebers being inserted therein before the notches are placed on 
the stick, which serves to retain them in place. 

306. J. MippLemass, Edinburgh, ‘Clerical costume.”—Dated 25th Janu- 
ary, 1873. 

The feature of novelty which constitutes this invention is the combining 
ef the pulpit grown with a coat or cassock, the two being connected 
together at the shoulders and back or upper part, or they may be made 
reparate by making the gown with double sleeves. 

307. J. Buncess, Birmingham, ‘‘ Metullie handles for crotchet needles.”— 
Dated 25th January, 1873. 

According to this invention a handle is made by cutting a taper blank 
from sheet metal and forming channels or simiciicular depressions along 
the middle of the blank and situated alternately on opposite sides of the 
blank; or forming a continuous trough or channel along the middle of 
the blank. The narrow end of the handle has an elastic tubular nose, 
and the head of the handle is prolonged at its middle or has a tubular 
part, the said prolonged or tubular part at the head being pierced with 
«hole. The needle has an eye or hole in its head, and is passed down the 
central channel or channels of the handle and through the tubular nose. 
A ring or rivet, being passed throngh the holes in the needle and project- 
ing part of the nead of the bandle the needle, is fastened very securely to 
the handle, the central channel or channels and tubular part or parts de- 
scribed giving great steadiness to the needle. The iwprovements de- 
scribed are applicable to handles having a cylindrical, flat, oval, or other 
tire in cross section. 

2381. J. Pickerine, Manchester, “Spring mattresses."—Dated 9th August, 
ved 





This invention consists in connecting together short links of wire to 
form a network with hexagonal or other shaped meshes, this network is 
tixed to the frame of the mattress or other article and the buoyancy may 
be increased by springs placed under the network or frame. 

317. G@. Youxa, Grangemouth, Stirling, N.B., “ Lamp lanterns.”—Dated 
1th Junuary, 1873. 

The features of novelty which constitute this invention are, the arrange- 
ment for supplying air to the interiors of the lanterns and the obscuring 
of the lenses, 

402. J. Tuornevor, Birmingham, “ Organs and harmoniums,.”—Dated 3rd 
hebruary, 1873. 

According to this invention the rows of keys are arranged in nearly the 
same plane, so that the performer can perform with one hand partly on one 
row of keys and partly on another. Arrangements are described for 
coupling either row of keys to the one row or all the rows of keys below 
it; also for coupling a row of keys with the row next above it; also for 
coupling the upper or three or more rows to the lower row, or the 
reverse ; aiso for coupling the keys of any row witb the octave higher or 
lower of the same row or a different row. The pallets are opened by the 
agency of electricity. They are also constructed with a parallel motion 
instead of a hinge joint and are lifted from their seats by a knee or toggle 
joint. They are also made compound to diminish the resistance to their 
opening. ‘The sound board is so constructed that the pipes, upper board, 
slider and portion of table appertaining to any stop may be removed 
without disturbing the remainder, The swell is constructed of two sets 
of shutters mounted on opposite ends of a beam, so that the shutters are 
balanced in every position. The whole of the parts of any one series 
(except the pipes) are made of one uniform size, so as to make them re- 
pliceable and capable of being made to a great extent by machinery. 





Class 8.-CHEMICAL,. 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

tlass, Pottery, Cement, Paint, Manures, &c. 

220. G. Rypitt, Dewsbury, Yorkshire, “ Dyeing, staining, and drying animal 

and vegetable substances.” — Dated 20th January, 1873. 

This invention consists in machinery and apparatus for evenly arrang- 
ing and exposing piece goods, animal and vegetable substances to the 
action of mordants and dye colouring or staining matters and avoiding 
the wincing of piece goods ; alao the working and opening out of the piece 
yvods by hand with sticks as they revolve over the wince, which are now 
fixed dye vessels preventing hawking of piece goods and wool and facili- 
tating the process of dyeing piece goods. 

230. J. Roney Manchester, ** Charcoal to be used for purifying sewage, dc.” — 

Dated 20th January, 1873. 

The features of novelty in this invention consist in drying and charring 
the sludge or precipitant obtained by treating sewage after the manner 
of the Native Guano Company (Limited), when practising according to 
either of the two patents granted to Messrs, Sillar and Wigner, bearing 
date the 15th June, 1868, No, 1954, and to W. Wigner, bearing date the 
12th May, 1870, No. 1354, in both of which patents clay is the principal 
precipitant, or the sludge or precipitant obtained by treating sewage by 
other precipitating processes in which clay is used, and so producing a 
charcoal which is useful for the various pu 8 described ; or a similar 
charcoal is produced by mixing clay with the refuse carbonaceous 
matter from prussiate of potash manufactories, and then charring the 
mixture, 

254. E, Ritey, Poutnewynydd, Monmouth. and W.T Henney, North Wool- 

wich, ** Puddling furnaces.” —Datead 22nd January, 1873. 

The hearth of furnace consists of a circular revolving iron pan which 
has a hanging lip or flange all round and dipping into an annular tiough 
constantly supplied with water, thus forraing a water lute joint ; another 
hanging lip or flange fastened to the brickwork all round the trough and 
dipping into it forms a lute between brickwork and trough. A flat air 
jet may be applied to the surface of the iron. Tools for rabbling, &c., are 
described, The invention is also applicable to existing furnaces. 

258. A. GuvrEensoun, London, * Salt of tin.”— Dated 22nd January, 1873. 
The inventor uses a vessel made of any matcrial not affected by the 

act on of acids. In this vessel he places the tin-plate or refuse with 
turiatic acid until it has acquired a dull grey coluur; the acid is then 
peved off into a second vessel containing the same weight of tin-plate 
waste; here it again remains till the colour of the waste is dull grey ; 
‘fter which the same process is repeated in a third vessel. Amannins 
is added until, on testing with a solution of extract of indigo, a blue black 
deposit is formed. A further quantity of the solution of extract of indigo 
is then added until the deposit ceases to be formed. ‘The solution is 
then allowed to boil for a few minutes, and then filtered. This solution 
is then evaporated and the salt allowed to crystallise. Metullic tin is 
obtained from the purified salt of tin by means of zinc. 

266. = JacowseNn, Kdinburgh, “ Purifying sewage.”—Dated 23rd January, 

873. 

Mixing phosphate of lime along with diluted sulphuric acid, which 
sulphuric acid is so diluted with sewage instead of with clean woter, 
whereby a superphosphate is produced, which is then mixed with the 
more solid sewage deposit obtained by any of the known methods for pro- 
ducing subsid and d tation 
268. H. Witttams, Lancaster, ‘‘ Waste heat from coke ovens.”—Dated 23rd 

January, 1373. 

This invention consists principally in arranging two or more coke ovens 
side by side, in such a manner that their flues unite in one chamber, 
und charging and working such coke ovens alternately, or in succession, 
and in employing the heat and gases evolved therefrom in a dary 
furnace adjoining the said coke ovens for the manufacture of soda ash, 
caustic soda, and other similar manuf: purposes, 

274. R. H. Parrerson, London, ‘‘ Purification of coal gas.”— Dated 23rd 

January, 1873, 

This invention relates, First,to the production of alkaline sulphides 

(to be subsequently employed in the purification of coal gas, either in the 











manner described in the patent, dated 9th March, 1872, No, 730, or other- 


wise), by decarbonating impure coal gas, that is containing carbonic 
acid oh 9 sulphuretted hydrogen, in alkaline ers or scrub! or in 
lime purifiers, in such manner, that while the carbonic acid is a 


in the said washers, scrubbers, or purifiers, sulphuretted hydrogen is 
driven forward, and converts alkaline substances such as potash or am- 
monia, ammoniacal liquor, or gas liquor contained in subsequert vessels, 
into sulphides, The inventor also employs the said process for the pur- 
pose of more highly sulphuretting gas ae ary whether decarbonated or 
not, so as to render the said liquor an efficient material for purifying coal 
gas from sulphur contained therein in other forms than that of sul- 
pburetted hydrogen. ‘This invention relates, Secondly, to a system of 
purification whereby the elimination of carbonic acid from coal gas is 
effected by means of lime and alkalies before the said gas is passed through 
vessels containing alkaline sulphides, either in a solid or in a fluid form, 
with a view to purify the gas from sulphur contained therein in other 
forms than sulphuretted hydrogen. 


288. E. H. Hucu, Brunswick, Germany, “ Soup farina.”—Dated 24th 
January, 1873. 

This provisional specification describes dissolving extract of meat in 
salt water and adding flour of various kinds. 

206. H. Y. D. Scorr, London, ‘‘ Obtaining fertilising substances.” —Dated 
25th January, 1873. 

The object of this invention is the ture of 7 P hos- 
phates by the addition to clarified sewage water of impure phosphatic 
substances such as coprolites dissolved in acid. 

305. J. H. Jounson, London, ‘ Torrefaction of animal substances.” —A com- 
munication.— Dated 25th January, 1873. 

This invention consists in torrifying animal solid and liquid substances 
by the direct contact therewith in closed chambers of gases superheated 
toatemperature of about 550 deg. Fah. Also in first drying the sub- 
stances by the direct contact of gases heated to about 330 deg. Fah., and 
then ae as above described. Also in cooling the torrifying mass 
by the application thereto of jets of water of saline solutions. 

302, J. Coxeter, London, ** Administering nitrous oxide gas previous to 
surgical or dental operations.” — Dated 25th January, 1873. 

Passing nitrous oxide gas‘through pipes into and out of a bell charged 
with water, and placed in an ordinary gasometer, and using an inter- 
mediate apparatus containing such a bell and pipes between an ordinary 
gasometer, and the usual administering apparatus. 

1645. A. C. Henperson, London, “ Fettling for puddling and boiling 
Surnaces."—A communi ‘ation —Dated 7th May, 1873. 

The improved fettling or fixing is suitable to all kinds of puddling or 
boiling furnaces for manufacturing iron or steel, no matter what the 
method 6f puddling. The preparation is formed of sand or sandstone, 
such, for instance, as is employed for firestone and as hearthstone in blast 
furnaces ; this is reduced and pulverised in a pan with revolving wheels 
or by any other suitable method. and is mixed with a sufficient quantity 
of water or other liquid to form it into the consistency of mortar, and the 
substance thus obtained is applied in a moist state or mortar-like con- 
dition 10und the inside of the furnace, against the bridge, back, and 
jamb chills, to protect such parts and prevent their contact with the iron 
and from being injured by the intense heat, whilst, at the same time it 
nourishes the charge. The moist fettling dries naturally in the furnace 
by the heat thereof, and is readily bardened by such heat by the time that 
the charge in the furnace is ready for puddling. The advantages of the 
employment of this new preparation for fettling furnaces are most im- 
portant, as a furnace fettled therewith may be charged several times, 
whereas, if iron ore or quartz be used (the old method) for each c a 
fresh fettling is —— The cost of the new preparation is one-eighth 
of a ton less than the old and gives better results, rail iron equal to Bes- 
semer rail costing twenty shillings less than common rail, 

. W. H. Str. Joun, New York, U. S., “ Purifying illuminating gas.”— 
Dated 24th July, 1873. 
Tke invention relates to the purification of illuminating gas produced 
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“by distillation from bituminous coal, oils, resin, and similar materials. 


It is designed te effect such purification without the use of any water 
whatever other than that evolved from the coal or other gas-producing 
substance while being distilled ; to dispense wholly or for the most = 
with the usual purification by means of lime or oxide of iron ; and to 
secure, practically, a larger quantity of gas from a given —— of coal 
than is possible with the gas-making imcthods and operations hitherto in 
use. To secure these results the invention consists in a novel process of 
purifying the gas by causing it to come in intimate contact, in a chamber 
separate from the main, with the condensed products brought over from 
the retorts during distillation, this aqueous liquid absorbing the ammonia 
from the gas, and fixing the same by means of the acids held in solution, 
or absorbed from the gas by the said liquid, the tar particles being 
meanwhile caused to agglomerate in the liquid, so that a perfect purifica- 
tion of the gas is seounedl without the usual a or other expensive 
or deteriorating process or operation. The invention also comprises a 
chamber (distinct from the main, which receives the gas from the retorts) 
constructed with a horizontal partition, provided with depending dip- 
tubes, and with its upper and lower parts connecting by pipes with the 
aforesaid main; the whole arranged to conduct the gas from the main, 
and cause it to be passed through the liquids evol from the gas-pro- 
ducing material to effect the purification of the gas as hereinbefore set 
forth. The invention also comprises the combination, with the aforesaid 
purifying chamber, of a secondary chamber or tank wherein any moisture 
that may have been carried over, in, or by we Fy from the purifying 
chamber is condensed, previous to the passage of the gas to the gasometer 
er receiver. The invention also comprises certain mechanical means for 
insuring the passage of the illuminating gas through the purifying wpe 
ratus, and for regulating the sealing of the dip-tubes through and from 
which the gas passes into the liquid evolved from the gus-producing 
material. 

405. H. Deacon, Widnes, Lancaster, “ Manufacture of chlorine.” —Dated 11th 

February, 1873 

This invention relates to improvements upon Deacon’s chlorine process, 
and consists in mixing the active substance or substances employed with 
one or more substances of another class, which when used alone are 
inactive or inert, that is, do not possess the power of decomposing heated 
hydrochloric acid gas and air or oxygen in any material degree, but when 
mixed with the sulphate of copper, cceteris pavibus, materially increase 
its activity in this respect. Sul ae of soda and sulphate of potash are 
types of this class of inactive but, so to say, accelerating substances, 

515, J. Broap, London, ** Case or bag for applying poultices to the human 
body.”--Dated 12th February, 1873. 

This case or bag is composed of a waterproof cloth back (or other 
material similar) and a muslin, lawn, or other like fabric in the front, 
the poultice being introduced between. It prevents leakage and evupo- 
ration, and is expeditious and cleanly in application. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
251. R. Evastey, Leamington, Warwickshire, ‘‘ Electric communication 
Leiween railway trains in transit.”—Dated 22nd January, 1873. 

The novelty of this invention consists in maintaining an electric contact 
between the trains or carriages whilst in transit on railways, and a wire 
communicating with stations and termini on the line, by means of an 
adjustable revolving grooved pulley or pulleys — on such wire, 
and which ere connected with a portion of the trains by means of an 
adjustable metallic axle icating with an electric apparatus in the 
guard’s van. 








Class 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads, 


235. C. Brimiey, Cransley, near Kettering, Northamptonshire, “ Reaping 
machinery.”-—Dated 20th January, 1873. 

The object of this invention is to provide a more efficient cutter for 
reaping machines than those at present in use. To attain this end, the 
cutter bar is fitted with a series of sickle blades, to which a motion like 
that which is given to the hand sickle by the reaper is imparted. 

240. G. Hooxnam and H, J. ,HookHAaM, jun., Birmingham, “ Fastenings for 
metallic travelling boxes.” —Dutea 21st January, 1873. 

This invention ts in jointing or hinging to the lower edge of the 
outside of the lid of the box a flap extending along the whole or greater 

art of the said edge for fixing the lid when shut down to the body of the 

x. On the lower edge of this hinged flap are three fixing plates, the 
middle one having a slot in it, and the end ones havin ins or studs 
fixed on them. When the hinged flap is turned upon the body of the 
box after the lid has been shut down, the slot in the middle fixing plate 
passes on to a staple on the box, and the pins or studs.on the end P arned 

lates enter holes in the said box. The middle fixing plate is then 
astened by a padlock or other lock. The lid is thereby fastened down to 
the body of the box at its middle and at its ends, and the prizing or 
raising of the lid at its ends is prevented or rendered difficult. 

244. L. P. Muimneap and R. J. Woop, Glasgow, ** Construction of counter 
or machine for registering the revolutions and speed of engines, &c.”— 
Dated 21st January, 1 

The invention consists of six or other number of lel counting 
ith the numbers 


wheels mounted ge / on a stationa 

1, 2, 3, 4, 5, 6,7, 8, 9, and 0, equally divided and marked in spaces round 
their edges or circumference, all much as in other counters ; but 
with ten lateral pins in the side of each 


of these ten 
divisions and numerals, These wheels are turned individually by one of 








a corresponding set of new or improved et levers working between 
each pair of wheels, reciprocated by a xed in their one side, working 
in an annular groove aed round nine-tenths of the web of the 
advance or actuating wheel, with a V shaped cam part juining the 
annular groove, so that as the wheel and cam groove are turned, the V 

at every revolution moves the pin and lever out and in, which 
motion makes the two pallets on _ other bow turn the wheel behind it 

one- 


part of the groove, they lock the wheel between the pin 
and the su g one; and this action takes 

whole series of holes, each actuating the other and turning its succeeding 
wheel a tenth of a revolution for each revolution it makes ; the first, 
while being actuated by its pallet levers, through a connecting link and 
lever on the first motion spindle, the end of which projects out through 
the end of the enclosing case, with a lever actuated in the ordinary way 


by a tappet pin, or other equivalent, connected and moved by the 
~—— mi 6, or t, whose strokes or revolutions are to be counted 
or indicated. 


255. H. ©, Rosx, London, ‘‘ Horse-shoes.”—Dated 22nd January, 1873. 

This a — for preventing horses from slipping resembles a horse- 
shoe divided into two parts, hinged together at the toe, the two heel ends 
being connected by screw bolt and nut, or any mechanical means by 
which they may be forced apart or towards each other. It has 
clamps or catches to secure it over the ordinary shoe, and that surface 
waleh eomes next the ground when the a is in use is provided 
with projections or roughing of any kind. hen the clamps or catches 
are on the inside edge of the apparatus they are placed under the inside 
edge of the horse’s shoe, and are tightened up by forcing the two heel 
ake apart; if, on the contrary, the clamps or catches are on the outer 
edge, they are placed over the outer edgo of the shoe, and sometimes 
partly up the hoof, and are secured in this position by pressing tho heel 
ends close together. This apparatus may be carried in a vehicle, or by a 
horseman, and in case of sudden frost, or when over any 
slippery surface, can be applied in a moment over the horse-shoe, and be 
as readily removed when roughing is no longer needed. 


262. G. W. Hatrrenny, London, “ Incombustible paper, ink, covers, and 
envelopes.” —Dated 23rd January, 1873. 

The chief features of novelty in this invention are, First, the making 
of a paper which shall be ordinarily incombustible under such circum- 
stances as fires occurring in dwelling-houses, factories, and other 
buildings. The paper is com chiefly of the following ingredients, 
n«mely, linen or vegetable fibre and asbestos with borax and alum, to 
which is sometimes added a small quantity of ground or powdered glass 
and of common salt. Secondly, an ink for writing on the above paper 
made'from the mineral or metallic earths. Thirdly, incombustible covers 
or envelopes for books and pac! made from the incombustable pulp 
or paper with or without sheets of talc, or sheets of tale with or without 
the incombustible paper. 

264. E. Hate ond C. Matruews, Wigan, “ Rolling iron.”—Dated 23rd 
January, 1873. 

This invention relates to the rolling of hoop iron or metals similarly 
shaped, and consists in the construction aud employment of sel/-acting 
mechanical appliances for guiding or conveying a piece or bar of metal 
between two or more pairs of rolls at the same time instead of one pair, 
by which means a much greater length of metal can be rolled with the 
same heat and thereby effect a great economy in labour, an improvement 
in the quality, and an increased quantity of producti The heated bar 
after passing between one pair of rolls passes over a guard to a hinged 
case balanced by a weight or spring, the case being inclined so that it can 
lead the rolled strip to another pair of rolls above or below, and so on as 
often as required. 

267. J. Cummina, Edinburgh, “‘ Separating sheets of paper froma pile.”"— 
Dated 23rd January, 1873. 

In one modification the pile of paper rests on a board or plate, which 
is made to bear it upwards by means of a counterweighted lever or levers ; 
transverse frame pieces confine the front and back edges of the sheets at 
the top of the pile, and over the front edges there is a series of holding- 
back fingers which prevents the top sheets from taking the next one 
along with it. The separation of the top sheet is effected by a set o 
separators shaped like segments of a circle and fixed on a transverse 
horizontal shaft, to which a reciprocating angular motion is imparted by 
means of a connecting rod from a crank on a —. shaft, or in any 
other convenient way. The segment separators are faced with rubber 
which is by preference free from sulphur, and is formed with a cellular, 
grooved, or otherwise indented surface. An advantageous application of 
this modification can be e inaruling machine. In another modifi- 
cation of sheet separating and feeding or moving apparatus, advan- 
tageously applicable where great is required, and where the paper 
is separable with com: tive ease, a continuous rotary mo em- 
ployed, and the separators consist of a number of narrow strips of rubber 
on a series of discs or on a drum or cylinder on a revolving shaft. la 
this case the pile of paper may either be borne 2 the separators 
or it may be statio , and the separators may be carried by levers or a 
frame so as to rest with more or less pressure on the pile, and follow it 
down as it b 1 d. The reciprocating segment separators may 
also be arranged to bear on the pile of paper when the latter is on a fixed 
support, or what amounts to the same thing, the disc separators muy be 
made to reciprocate instead of revolving continuously. A frictional 
pressure is applied by rubber-covered pads to the sides of the pile, which 
will tend to prevent the top sheet from carrying the next with it. When 
the above feeding or moving appliances are used in a ruling machine in 
which the ruling pensare raised at intervals by cams to limit their action 
to certain parts of the sheet, a stop operated by a special cam is applied to 
insure the correct starting of the ruling with each fresh sheet. 


271. R. 8S. C. Jettey and R. C. Jones, London, ‘‘ Tenon cutting machines.” 
ted 28rd January, 1873. 

This invention consists in constructing the fence, so that the timber to 
be cut shall rest and be guided forward to the cutters through the medium 
of upright rollers moving in opposite directions to each other, within V 
slides affixed to the table, actuated by ratchet and lever gear direct from 
the upward movement of the saw frame. 

273. R. Pirt, Bath, and 8, F. Cox, Bristol, ‘‘ Leather."—Dated 23rd 
January, 1873. 

In the manufacture of leather the hides are usually submitted to a 
treatment known as “striking.” According to this provisional specifica- 
tion the bed or bed roller employed in this operation is covered with an 
elastic covering. <A roller of galvanised iron is employed in place of wood, 
and water is applied between the bed roller and the elastic covering. 

276. E. Grey, London, “ Increasing the magnifying power of microscopes.” 
—Datd 23rd January, 1873. 

This invention consists in the use of an additional eye-piece composed 
of a tube or body, with a drawn tube or draw-tubes containing two or 
more lenses, by means of which the magnified image of an object is taken 
up after it has passed through the eye-piece of the compound microscopy 
and further magnified. 

277. J. C. Browne, Hampton Wick, “ Propeller blades for the 
propulsion of vessels.” —Dated 23rd January, 1873. 

Propeller blades are arranged upon a shaft, the blades being so shaped 
that a reverse twist of the screw starts from the boss of each pair, in order 
that the water which is thrown backwards from the entering blade is 
received by the back of its neighbouring blade, this being curved tu 
receive it, and again act upon it for propelling the vessel. 


200. W. R. Lake, London, *‘ Making ice, &c.”—A communication.—Dated 
24th January, 1873. 

This invention relates to that class 
tinually produced by the risati 1 tion, and return for 
continuous use of a volatile fluid acting directly on the substance to be 
frozen without the intervention of a non-congealable liquid. It consists 
of three parts or divisions, namely, a congealor, compressing pump, and 

d The af ‘id geal ists of vertical metallic plates 
traversed longitud: by parallel channels in which the volatile liquid 
flows as it expands. inventor uses a distributor composed of two 
hemispheres of cast iron boltei together by flanges. The lower half- 
sphere is equally divided into compartments, into the bottom of each of 
which is inserted one of the pipes posing the gealor. In the 
centre of this is a vertical shaft, the upper part of which is hollow, as is 
also the arm extending from it. Into end of this shaft the liquid is 
brought bya shaft. The constant revolution of this arm deposits an 
equal quantity of liquid in each of the compartments or funnels. The 

d is posed of a series of pipes connected with the eduction 
pipe; they descend spirally as they approach the centre and then termi- 
nate in a hollow cast iron cylindrical ring which forms a receiver for the 
condensed liquid. 

292. J. 1 Bay ey, Attercliff, Yorkshire, ‘‘ Tuyeres.”—Dated 25th January, 

18 


The chief points of this invention being, instead of using combined fire- 
clay, tubes, and gannister, the inventor dispenses with the combination of 
material as at present in use and makes the tuyere of one solid block of 
fire-clay, gannister, or other suitable substance, pl. , when in a soft 
pliable state, into a mould of the required dimensions and pierced with 
air holes of such number and dim: 8 as will give the desired blast or 
draught. It is then baked as hard as an ordinary brick. 


293, T. T, Baiey and H. Wappinoton, Lancashire, “‘ Miners’ safety lamp.” 
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294. T. W. Grizve, Loadon, “‘ Locking the joists of stages.”—Dated 25th 

January, 1873. : 

This invention consists in locking the joists of a stage by means of 

ves on the joists in which run the —— of cramp-irons, crossing 
She sliders,” whereby the mere closing of “ slider” locks the joists ; 
a self-} arrangement being thus sub-tituted for the ordinary lock- 
irons placed by hand. The grooves may be on the ‘{sliders” und the 
tongues on the joists if preferred. 
295. W. E. Gepce, London, “ Chimney and other clocks."—A communica 
tion.—Dated 25th January, 1873. 

This invention consists in a particular arrangement of clock work, and 
of an alarm movement below it, this latter being quite independent 
of the clockwork, and set in motion by the fall of a weight from the 
clock. There are two dial plates to the clock, a main dial and a smaller 
alarm dial ; a “ snail” or eccentric turning with the smaller dial starts 
the weight when its notch or recess comes opposite the No. 12 of the main 
dial, e alarm is set by bringing the No. 12 of the alarm dial opposite 
the hour on the main dial at which it is desired to start the alarm; for 
example, if the No. 12 of the alarm dial is placed opposite the No. 6 of 
the main dial, the No. 6 of the alarm dial will be at No. 12 of the main 
lial, and six hours afterwards the notch of the “ snail” will have started 
the alarm, because the No. 12 of the alarm dial will have reached the 
No. 12 of the main dial, and so on for any other hour, always without any 
interference with the hands of the clock. When the weight falls, it 
strikes a spring which releases a small lever and ratchet wheel, permits a 
barrel arbor to revolve, and a hammer to strike the alarm bell until the 
spring power is exhausted. 

301. W. Dennis, London, “ Forcing and discharging water, air, &c.”—Dated 
25th January, 1873. 

This invention relates, First, to improvements in apparatus such as 
was described in the specifications of letters patent granted to William 
Henry Phillips, dated 5th October, 1865, No. 2559, and 22nd March, 1869, 
No. 858, and also to John Scott, dated 3lst May, 1867, No. 1614, of 
which described similar portable apparatus for the pur of extinguish- 
ing fires by means of vessels containing water and c' with com- 
pressed air. The First part of these improvements has for its object the 
application of a safety valve to the vessel or chamber containing water 
and compressed air or gases, so constructed that the air and water is 
allowed to escape through the valve when the pressure within the vessel 
arrives at a determined pressure. The Second of these improve- 
ments relates to the method of arranging the inlet valves of fire-ex- 
tinguishing apparatus of this character. According to these improve- 
ments the valve is surrounded with a cover or cap, so that the back pres- 
sure is prevented from — Ta the valve to —— its closing. Or 
the same object is effected by means of a duplicate valve. The Third 
part of these improvements consists in attaching the nozzle of the dis- 
charge pipe to a series of ‘‘ director tubes ” which are combined together 
into one length by screw sockets or other suitable couplings. Director 
rods or tubes of this character may also be employed in accordance with 
this invention for cleaning windows or the exterior of buildings or 
edifices, soap, soda, or other suitable chemical solutions being employed 
and discharged therefrom for these purposes. Several discharge tubes 
and nozzles may be combined together for discharging a number of jets 
simultaneously for washing and cleaning purposes. According to another 

rt of these improvements apparatus of this character is employed for 
orcing currents of air, gas, or other fluids or liquids through pipes or 
passages for illuminating, signalling, purifying, disinfecting, impreg- 

nating, and other useful purposes. 
208. A. Wicutman, Shevield, Yorkshire, ‘‘ Hovseshoes."—Dated 25th Janu- 
ary, 1873. 

This invention consists in making horseshoes in two parts. The 
ipper part is nailed to the horse's hoof, and the lower part is formed with 
hooks and a lug or lugs, by means of which it is readily atlixed to the 
a Projections are made on the eaid lower part to prevent the 
horse from slipping. 

2481. E. P. H. Vavonan, London, “ Tuyeres or no-zles for blast furnaces.” — 
A commuaveation.—Dated 19th July, 1873. 

The tuyeres are, by preference, formed of the alloy known as phosphor 
wronze, and are made open at the larger end for the purpose of allowing 
the interior to be readily cleansed. The end is closed with a properly 
itting cover, the fastenings of which are so grranged that the tuyere can 
he turned 90 deg., 180 deg., or 275 deg., and’thus expose the ‘cheb of the 
exterior thereof to equal wear. By preference each tuyere is fixed in a 

ast iron frame in which water is allowed to circulate. 

. 13. H. 'Taeaker and 8. Osporn, Sheffield, “ Apparatus for forging or 
shaping materials.”—Dated 27th January, 1873. 

In carrying out the invention any convenient form of direct-acting or 
7 Ut hammer may be used, but instead of the ordinary anvil there is sub- 
stituted a movable roller or anvil capable of turning round on an axis 
*ransverse to the line of motion of the hammer. Or the anvil may be in 
40 approximately segmental form and turn through part of a circle. The 
vottom of the anvil is supported by a concave seat on an anvil bed. The 
.nvil is grooved or indented to correspond with the sbape to which the 

rticle is to be forged, or separate intended pieces may be fixed on the 
anvil for that purpose. Provision is made for turning the anvil gradually 
vetween the strokes of the hammer by a ratchet wheel actuated by a 
pawl and lever from the head of the hammer. 

14. R. Grrpwoop, Edinburgh, “Iiluminatiag by means ef gas.”—Dated 

27th January, 1873. 

The improved - liance consists of 2 short metal tube fitted with a 
ip by means of which it can be easily fixed on any article whilst the gas 

3 supplied to it by flexible tubing. A clip or portable bracket may be 
sed with two burners, or the burner tube or bracket may be attached to 
the frame or stand of a looking-glass leaving only the flexible tube as the 
letachable part. 
319. J. H. Jonson, London, “ Self-setting avimal trap."—A communica- 
tion.—Dated 27th January, 1873. 

The object of this invention is to catch a number of animals succes- 
sively in a single trap, and this object is accomplished by constructing 
the trap so that each animal, when caught. shall, in passing from a dark 

.toa light compartment in its efforts to escape re-set the trap. 

230. H. H. Ginps, Stroud, Gloucestershire, “‘ Driving straps or bands.”— 
Dated 28th January, 1873. 

According to this invention driving straps or bands are made by taking 
pieces of leather having a rhombic figure, and placing them side by side 
so that their longer sides are in contact and their short ends in the same 
lines. ¢ longer sides of the rhombic pieces being sewn together a band 

r strap is formed, the junctions of the pieces of leather crossing the 
band obliquely. The outer —- of the band may be protected by straight 
or longindinal strips of leather. Double or compound bands may be 
made by using two or more of the bands or layers described, the said 
layers being sv arran, that the junctions of the pieces of one layer 
cross the junctions of the pieces of the other layers, and the two or more 
— are cemented and pegged together, and for additional strength are 
stitched together. The cement between the layers may be dispensed 
with, and the pieces of leather may be rectangular and their junctions 
cross the band at right angles. 

336, J. SOKOLNICKI, Clinchon, France, “ Lomps.”— Dated 28th January, 1873. 

This invention consists in combining with the burner of the various 
forms and arrangements of lamps an evaporating tube, for the purpose of 
keeping up the supply of vapour from the mineral oils or essences or 
other inflammable liquids, and thereby prevent the light from becoming 
smal! or extinct. 

817. J. Ryvtanps, Warrington, Lencashive, ‘ Straightening, measuring, and 

cutting wire and rods of metal.” — Dated bth March, 1873. ; 

This improved machinery consists of a pair of rollers between which 
the wire or rod of metal passes ; the lower roller is driven by steam or 
other power and the a roller is held in contact with the lower roller by 
a weighted lever. To the lower reller. or upon a shaft in communication 
with it is fixed an adjustable cam or tappet which can be set so as to 
act —— Ww et at any bem and the same or another cam or 
tappet is conne: y a lever and rod or otherwise to a cutter yhic’ 
the wire or rod is cut off ee Sean 
1428. A. M. Clank, London, “‘ Cans for preserving sruit."—A con nica- 

tion —Dated 19th Aprit 1878. he siti csi 
ne eee ampen © arn 7 poaties a can for preserving fruits and 

other sul ces with a top of tin foil placed bencat Vv 
the contents air-tight. : 4 ee 





THE MancuEstEr Stram Users’ Association. -- The last ordi- 
nary monthly meeting of the executive committee of this associa- 
tion was held at the offices. 41, Corporation-street, Manchester, on 
Tuesday, July 29th, 1873, Sir William Fairbairn, president, in the 
chair, when Mr. L. E. Fletcher, chief engineer, presented his 
report, of which the following is an abstract :—From the 2lst of 
June to the 25th of July, inclusive, 232 visits of inspection were 
made, and 516 boilers examined, 326 externally, 9 internally, 2 in 
the flues, and 179 entirely, while in addition 4 were tested by 
hydraulic pressure. These boilers were new ones, and were tested 
not only by hydraulic pressure, but also specially examined both 
as regards their construction and complement of fittings, before 
leaving the makers’ yard. The following defects have been met 
with :—Furnaces out of shape, 4; fractures, 22 ; blistered plates, 
13; internal corrosion, 22—1 dangerous; external ditto, 18: 
internal grooving, 27 ; external ditto, 1; blow-out tus out 
of order, 1; presenze gauges ditto, 11. Total, 119 defects—1 


dangerous, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
VARIED OPINIONS AS TO THE FUTURE OF PRICES: Have they reached 
ther height for the year!—PURCHASES MADE IN THAT EXPECTA- 
TION — LIVERPOOL MERCHANTS BUYING HERE— THE SHIPPING 
SEASON’S CLOSE APPROACHING: The result on the demand—PiG 
1rRON: What is doing and the prices—Tue Success OF FRANCE 
IN COMPETING FOR STEEL RAIL ORDERS—AS TO THE COAL TRADE 
—DIFFICULTY WITH THE CANNOCK CHASE MEN—EXTRAORDI- 
NARY PRICES FOR BREEZES — THE GENERAL INDUSTRIES: Jm- 
provements noted, 
UnpER the conviction that prices have reached their lowest this 
year, there were large consumers of finished iron in this district 
who were to-day (Thursday) in Birmingham quietly but steadily 
persisting in making Ss In doing so they were giving 
prices which last week they declined to give. For common bars 
they paid £12 5s,, and for a fair quality £12 15s. 
At a time when the bars of first-class houses are £14, these 
quotations are indicative enough of the fewness of orders at the 
majority of the mills and forges, and they can leave but little 
profit to the makers whilst the prices of coal, and pigs, and labour 
remain so high as now. It is in the belief that these expenses are 
not likely to become less, but rather to increase as the winter 
approaches, that the purchases mentioned are being made. 
Other transactions were reported to-day, made by shipping 
firms chiefly, the result not so much of the conviction in those, 
cases that prices are at their lowest, but it is believed because of 
urgency resulting from the advance of the shipping season, as to 
Northern Europe in particular. 
Liverpool brokers have visited some of the works here in the 
past day or two and have made purchases of finished iron, yet they 
are men who seldom leave their offices on such an errand. 

The view most generally held in Birmingham to-day was, that 
at the meeting of masters and men towards the close of next 
month to determine the rate of wages to be paid to the malleable 
ironworkers after that time, a lower scale of remuneration will 
have tobe adopted than the unprecedentedly high scale now prevail- 
ing. If, in the interval, the demand on ironworks account should 
not improve, it is believed that the coalowners will be tired of 
doing so little work, and, seconding the efforts of ironmasters to 
bring down the price of iron, will quote some reduction in fuel. In 
that event the prices of iron and coal in the last three months of 
the year will be lower than they are now. 

This week prices are certainly no easier than they were a week 
ago. Pigs of the second quality sold to-day at £5 or £6, and £7 
was still asked for all-mine. The Shropshire houses were very 
firm in their demand. Rolled fencing wire, which is made more 
largely there than in any other part of the kingdom, can not be 
had at less than from £14 to £14 10s. per ton. The production of 
ig iron is being kept low, about one half of the furnaces existing 
ose being alone in blast. To that ‘cause is chiefly due the fact 
made known to the writer yesterday, that the largest producer 
of pig iron has in the past month sold more than 2000 tons over 
his make. Vendors of Lancashire and other pigs produced else- 
where were complaining this afternoon that they could not sell. 

Great interest is reasonably taken here in the result of a recent 

competition for the supply of 12,000 tons of steel rails to the Bel- 
gian Government, the particulars of which have just been made 
known, together with collateral information relating to the iron trade 
in France, which is pretty much ashere. The order was secured by 
Messrs. Schneider, the celebrated engineers and ironmasters of Le 
Creuzot, France, who are naturally well pleased at having van- 
quished both Belgian and English competitors, The follow 
ing were the firms who tendered on this occasion, the first- 
named giving in the lowest tender; the rest are stated in 
the order in which they approached the low terms of the 
accepted candidate:—Messrs. Schneider and Co,, of Le 
Creuzot; Messrs. Tiden, Nordenfelt, and Cv., of London; the 
Ebbw Vale Company; the Cockerill Company; Messrs, Adhewar, 
Le Roy, and Co., of St. Jean; Messrs, Brown, Dailey, and Dixon, 
of Sheftield ; Mr. Fowler, of Brussels; the Angleur Steel Works 
Company, Liege; and the Schlessin Company, Liege. The lowest 
tender was £18 2s, td. per ton, and the highest (that of the 
Scblessin Company) was £19 2s. per ton. Voth in France and 
Belgium the iron trade appears for the moment in a state of 
quietude similar to that prevailing in Eugland. In France new 
blast furnaces are being erected, and the import of pig iron is-on 
the increase, the official figures for the first five months of this 
year (the last published) showing an augmentation of 10} per cent. 
as compared with last year. On the other hand, the imports of 
manufactured iron had diminished 5 per cent. The exports of 
iron from France showed a reduction, during the first tive months 
of 1873, of 10} per cent., compared with the same period last 
year; but in May there was a very decided increase. All these 
indications appear to show that, at least as regards the iron trade, 
France is not likely to be left behind in the European industrial 
race, 
A strilfing illustration of what must be doing with the 
makers of finished iron is found in the fact that it is with the 
utmost difficulty that the consumers of breezes can obtain only a 
half supply of that class of fuel, even at prices almost fourfold the 
average of ordinary times, There are many hearths in this 
district that have been kept silent for three weeks because of this, 
notwithstanding that by reason of the orders in their owners’ 
hands their activity was greatly desired. Such a state of things has 
never before come about under the circumstances that now prevail. 
The instance is even more conclusive as to the very little work 
doing at the mills and forges than it is indicative of slackness at 
the pits. The ironworkers are’ utterly unable to supply this class 
of fuel even in the diminished comparative quantity now required 
by the smiths of Birmingham and Staffordshire. Hence oven 
breezes are being imported, and though they are no better than 
furnace breezes, yet they are realising the enormous price of £25 
per boat load. Very many boat loads have aforetime been 
purchased in South Staffordshire at £5 a load, 

The a of the position as to the future of the iron trade here is 
held by the coal owners. In this district it is held by the leading 
colliery firm ; not so much because of the ability of that firm to 
bring into the market all that is needful, as from the ease with 
which that firm could tly undersell others, if it should arrive 
at the conclusion that it had cause for such a course. 

Meanwhile the issues to the iron trade are disastrous. Every 
class of —- is being adopted to avoid using iron at home 
and abroad ; and, alike in iron and stvel, French and German and 
American producers are taking orders that ought to come to 
es. and probably would come, but for the excessive prices of 

ue 





There was no ease in the fuel market, the relative prices between 
the quotations of the firms who are members of the protective 
associations and those who are non-members remairing unaltered. 
The ** position ” of the colliery proprietors has been strengthened 
by the impediments to activity at the pits, arising out of the diffi- 
culties experienced throughout some of the districts in adjusting 
the new weighing regulations with those that existed up to the 
beginning of this month. How long, however, the colliery pro- 

prietors will continue to pursue the course which is working so 

isastrously to this district, remains tu seen. They are doing 
exceedingly little work, but perhaps their high profits reconcile 
them to that, 

The requisite alterations in the terms of payment of the colliers 
arising out of the requirements of the new Mines Regulation Act, 
which came into operation on the 1st of this month, is not likely 
to be attended with much difficulty throughout the old portions of 
South Staffordshire and East Worcestershire, but some 2000 men 





walt to be satisfied throughout the Cannock Chase district. 
It been hoped that there would not be much trouble with ' 


them, the more so as the West Cannock Company's men are 
settled with. That settlement leads to the firm hope that the 
existing difficulty will not prove of long duration. It must not, 
however, be overlooked that the executive of the union to which 
the Cannock Chase men belong are understood to be ready to sup 
port the men in the claims they are making. 

The slightly less unsatisfactory condition that had begun last 
week to mark some of the general industries hereabouts co. tinues. 
The shipping trade gen y is brisker, and some contracts that 
have a long time been withheld are being put into hand by some 
of the engineers in the hope that they may be executed before the 
winter. Hence the girder makers are here and there doing more, 
whilst the founders are less indifferently supplied with specifica- 
tions, and the heavy machine casting pits are quite as well em- 
ployed as they have been, as well upon ot as upon export work. 
The trades which are usually most active in the home trade, as 
autumn advances, are doing upon the whole more than they ex- 
pected to be doing at this time this year. The japanners and the 
tin-plate workers are of this class. The ironmongers have let 
their stocks run so low that they are compelled to come into the 
market for coal scoops and the tike earlier than usual. 

The effect of the recent slackness in the demand and of the con 
tinued absence of good trade is, however, seen in the alteration 
which has come over the labour market in relation to some of the 
industries in which there has been most trouble experienced. The 
edge-tool makers, for instance, are a troublesome class of opera 
tives ; they earn high wages and they are mostly unthrifty, but 
the union they have lately formed has helped them to enforce con- 
ditions of employment adverse alike to the discipline of a works 
and to the profits of the proprietor. The tideis turning, ed ge-tvol 
manufacturers now experience no difficulty in getting all the 
labour they require. Few of the works of this class have many 
orders in hand; but by the last Australian and Indian mails 
indents were received of more value than were those receive! by 
several previous mails, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
THE 


SLIGHT IMPROVEMENT IN THE IRON TRADE POSITION 
SMELTERS ; Extension of works in the Barrow district : Position of 
Founders, engineers, aud machinists—THE COAL TRADE: General 


cood demand and prices firit—STRIKES IN THE WIGAN, &S?. 
HELEN'S, AND BURNLEY DISTRICTS : Stoppage of mills for want of 
Juel : The weighing clauses ; Lancashire and Cheshire Coalo 
Association. 

THE position of the iron trae of this district remains pretty much 

the same as last week, but there is, if anything, a slightly better 

feeling in the market. There was a moderately good attendance 
at the Manchester weekly meeting on Tuesday, and several 
transactions took place in foundry iron for delivery over the 
next two or three months at very firm rates, the prices at makers’ 
works ranging at about 97s. bd. per ton. For forge iron the 
demand continues dull as the warm weather interferes with work 
at the forges, and this is lixely to continue for the next month. 

In manufactured iron consumers are still holding back. For bars 

the nominal quotations are about £12 5s, per ton, but orders are 

accepted in special cases for less, and prices range as low as 

The blast turnaces continue as a rule firmly employed, an 
the neighbourhood of Barrow several of the large firms are making 
considerable additions to their works, »nd other enlargements are 
spoken of. Notwithstanding the general quietness in trade it is a 
rather curious fact that none of the smelters have any quantity of 
pig iron in stock, 

Founders, engineers, and machinists are moderately well en 
ployed, and there is some improvement in their position, as orders 
are now coming more freely to hand. The manufacturers of rail- 
way material, and especially makers of Bessemer rails, are still full 
of orders. 

For iron ore there is a good demand. Ordinary blast qualities 
are fetching from 25s. to 30s, per ton, and puddling samples are 
realising as much as £2 per ton. 

The slackness in the iron trade gencrally, and also in the manu 
facture of alkali, has had a tendency to diminish the requirements 
for engine coal and slack, but generally there is a good demand. 
Large quantities of coal are being sent off for shipping purposes, 
and it 1s only in the commoner classes of fuel that anything is at 
present being put down. Prices all through are very firm, and in 
some cases a little more money is being asked, but as a gen 
rule the quotations remain about the sat.e cs last month, at w 
contracts for delivery over the next twelve months are nuw be 
freely offered. 
from 20s. to 22s. and 25s, for house coal ; from 17s. to 18s. 


ners 












. . * 'S 
The quotations for delivery in Manchester range 
lL. for 
steam coal; from 15s, 4d. to 18s. for engine coal ; and from L's. 4d. 


» 


to 14s, 2d. for slack. The pit prices range from 17s. to 1%s for 
house coal ; from 14s. to 16s. for steam coal; and from 1s, ‘J. to 
15s. for burgy. Slack is nominally quoted at about 15s., but 
contracts have been taken for about 11s, Gd. per ton. 

In the Wigan district the pits are temporarily stopped by « 
strike on the weighing clause question, but it is expected that this 
will soon be settled. In the St. Helen’s district there has bxen 
similar strike, but the men resumed werk on Monday. Ih 
Burnley district the strike, which is supported by the Ama 
mated Association of Miners, still continues, and many of 
mills and works are stopped for want of fuel. 

Many of the Lancashire colliery proprietors have now reeeis 
official exemptions from the weighing clauses of the Mines 
Regulation Act. Some of the exemptions extend over six moutlis, 
and others are made permanent. 

A general private meeting of the Lancashire and Cheshire Coa} 
owners’ Association was hell in Manchester on Tuesday, but t! 
special rules which they have under consideration are still in t 
hands of the arbitrators. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH 1RON TRADE: Warraats tending upwards in price: 
Value of makers’ tron: Shipments and imports uf piy iron: 
Manufactured iron—THE CUAL TRADE: Prices unchanged, but 
demand slackening : Meeting of miners’ delegates in Glasqow : 
Lhe special rules; Weighiny at the pit-heads—Tux CLYDE SHIP 
BUILDING TRADE. 

Towanrps the close of last week the prices of iron manifested a 

slight upward tendency, but the actual transactions were small in 

number. On Thursday the warrant market opened steadily, and 
business was done from 10tis. Gd. to 107s, cash, closing with 
buyers at the latter price. Friday's market was even firmer, and 
thecash prices were 107s. tid. to 108s, The Exchange was closed on 

Monday, as it was a holiday, On Tuesday there was a little more 

animation, and business was done from 107s, 9d. to 108s. 9d., 

closing firmly, with ate at latter; sellers, 109s. 

There is not much alteration in the prices of makers’ iron, 
which are as follows:—Gartsherrie, No. 1, 12038.; No. 3, 
112s, 6d.; Coltness, No. 1, 125s.; No. 3, 110s, 6d.; Summerlee, 
No, 1, 120s.; No. 3, 109s.; Carnbroe, No. 1, 114s.; No. 3, 110s.; 
Monkland, No, 1, 112s. 6d.; No. 3, 109s.; Clyde, No. 1, 112s. 6d.; 
No, 3, 1093; Govan, No. 1, 112s.; No. 3, 109s.; Langloan, 
No. 1, 122s. 6d.; No, 3, 100s.; Calder, No, 1, 120s.; No. 3, 110s.; 
Glengarnock, No. 1, 115s.; No. 3, 111s.; Eglinton, No. 1, 112s.; 
No. 3, 110s.; Dalmellington, No.1, 11ls.; No. 3, 109s.; Carron, 
No. 1, 120s.; Shotts, No, 1, 117s, éd.; No. 3, 110s.; Kinncil, 
No. 1, 115s.; No, 3, 110s. 

The shipments of pig iron from Scotch ports for the week ending 
A t 2 were 10,187 tons, being *‘'2 less than in the previous 








week, and showing a decrease of 407 as compared with the corre- 
sponding week in 1872. I find on reference that the total ship- 
ments for the present year to date are 395,442 tons, for the same 
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period last year they amounted to- 582,623, giving a decrease 

ainst the present year of no less than 187,181 tons. The imports 
of Middlesbrough pig iron at Grangemouth last week were 1180 
tons, being 1212 less than in the previous week, and 1971 below 
those of the corresponding week of last year. The decrease on the 
year, however, is not relatively so important as in the case of the 
shipments, being only 682 tons. 

‘he prices of manufactured iron are tending downwards, and 
the various works are not yet nearly employed to the extent of 
their capacity. 

The coal trade presents hardly any marked feature of change. 
There has, indeed, in some places, been a perceptible slackening in 
the orders, but the rigid restrictions that the miners put upon the 
output prevents any accumulation of stocks that might occasion a 
reduction of prices. In the Eastern mining districts the railway 
companies are now furnishing a more adequate supply of wagons 
for the transit of the mineral, and the export trade is reported 
ood. 

. The miners’ delegates from the various districts of Scotland 
hada meeting in Glasgow on Monday, when they agreed by a 
majority to accept at once the concessions made by the mine- 
owners with regard to the special rules, These are—first, that 
the wood be all cut in proper lengths and laid in the workman’s 
working place for his use ; second, to remove rule 55, which made 
it the duty of the working miner to examine his own place before 
commencing work at any time ; third, to take out the words 
‘twelve feet in long wall,” and substitute ‘‘ working place ;” 
fourth, to do the same thing in the case of ‘‘stoop and room 
working ;” fifth, and to add that it will be in the power of the 


employer and employed to contract for the redding out of working | 
The sub-committees of both parties | 


places when they fall in. 
will now have another meeting to complete the negociations, 
and the rules will afterwards be altered accordingly, and 
submitted to the Home Secretary for his sanction, which is neces- 
sary to legalise them in terms of the Mines Regulation Act. The 
same Act provides that, on and after the tirst of the present month, 
there shall be properly attested weights at all the pit-heads for 
weighing the coals; and, as the system of weighing has hitherto in 
some instances been rather loose, the miners are turning their at- 
tention to measures for having this portion of the Act carried into 
effect. 

A reaction appears at length to have come upon the Clyde ship- 
building trade, in consequence to a great extent, undoubtedly, of 
the disarrangement in the coal and iron markets. New contracts 
are scarce, and the old ones are being gradually wrought off, so 
that many of the yards present a bare appearance. The number of 
ships launched during the month of July was 11, with a tonnage 
of 13,500, as compared with 17 having a tonnage of 19,600 in the 
same month of 1872. The comparison between the seven months 
of both years is even more striking as regards the number of 
vessels, but the tonnage is infavour of the seven months of the 
present year. The largest vessel launched last month was the 
Valparaiso, 3700 tons and 550-horse power, for the Mersey and 
Valparaiso mail service of the Pacitic Steam Navigation Company, 
of Liverpool, the builders being Messrs. John Elder and Co., of 
Fairfield, Govan. Messrs. R. Duncan and Co., of Port-Glasgow, 
have received an order for two sailing ships of 1200 tons each for the 
New Zealand line of Messrs, P. Henderson and Co., Glasgow. 
Messrs. Caird, of Greenock, are building the ** Minister Von Roon,” 
4200 tons, for the North German Lloyds. 


THE SHEFFIELD DISTRICT. 


From our own Correspondent.) 





Genera! narks: No material change—SwWeEDISH IRON: Boiler 
plates, steel rails, and general merchunt tvon—FaiR INQUIRY FOR 
RAILS AND MACHINERY: Orders for tram rai's refused -THE 





GENERAL STEEL TRADE AND AMERICAN CUSTOMS’ OFFICIALS: 
Rolling mill, de., charges—THE STRIKE OF ENGINEERS: File, 
au, and other trades: Price of fuel. 

here is no further decadence of trade to record, 
matters | apparently reached a point where there is to be a 
temporary su-pension of dullness, Swedish, Russian, and certain 
brands of other iron, are slightly easier, the former having lat- 
terly been forced up te perfectly abnormal quotations. 

Best Yorkshire boiler-plates, merchant iron of almost all de- 
scriptions, and steel rails, are unaltered in price, there being as yet 
a fairly brisk inquiry for them. The rail mills and machine shops 
are still well employed, the rails being chiefly on East Indian, 
Russian, and colonial account. Certain offers of not very heavy 
contracts for tram rails of a peculiar section—serrated bearing 
surface, &c.— have, I hear, been refused by one or two large firms 
here, on account of the trouble and expense to be incurred in ro!l- 
turning. They have, it is understood, been placed with smaller 
firms in the Leeds district, whoare not quite so particular in these 
respects, or have, we will assume, greater facilities for turning 
rolls of varied sections. 

Orders for steel are not heavy, and not by any means over 
plentiful. American customers of calibre who use the best tool, 
axe, plough plate, and other steel that we can turn out, are taking 
much the same quantity as usual; but second-class importers and 
chance customers are limiting their orders to very narrow indents. 
Some trouble is again being experienced at the hands of the New 
York Customs’ officials, who are endeavouring to force second-class 
steel into the £21 per ton (best steel) duty class. This policy is 
asserted to be the result of successful wire-pulling by Pitsburgh 
facturers and others interested in theexisting American tariff. 
rolling mill proprietors have, like other firms in different 
branches, put their works on short time, and the forging and 
tilting firms who work for hire have reduced prices by advancing 
discounts from 15 to 274 per cent. 

















The engineers’ strike remains in statu quo, the employers having | 


unanimously decided not to concede the advance demanded. The 
number of men out diminishes weekly in a rapid ratio. 

In the file and saw and some other minor trades there is a fair 
stroke doing; but in hardly any one instance do I hear of anything 
Jike pushing activity. Some firms are, in fact, stocking for the 
autumn. Coal and coke are nominally unaltered, but virtually 
both are cheaper, a good order just now commanding 15 to 20 per 
cent. off current quotations. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE WEIGHT QUESTION—THE ADVOCACY OF THE UNION CARRIED : 
Resolution of the majority of the steam coal men to resume work— 
PARTIAL STRIKES—DEMAND FOR AN ADVANCE AT PONTARDAWC 
RESISTED : Resumption of work at Oakwood—STOPPAGE OF THE 
HOUSE COAk- MEN—MINERS’ INFIRMARY—LITTLE EXPORT OF 
IRON—PARTIAL STOPPAGES: Firm quotations for rails and 
bars: Small exports of coal- DieMAND FOR ORE—MONTHLY EX- 
PORTS. “4 

THE great feature of the week over the whole district has been the 

weight question, and there can be no doubt that in this case, 

whatever may have been the motives, the union has rendered 
essential service by restraining the men from breaking out into 
strike and dissension, There was a tolerably large section of work- 
men at several of the colliers’ meetings held ou Friday and Saturday, 
who wished to throw the union overboard and take upa defiant posi- 
tion against the coalmasters; but, fortunately, the very reasonable 
position of the colliery proprietors to adopt the imperial ton 
and arrange for wages in accordance has been pretty generally 
adopted. In some cases the men have gone to work, stipulating 
that arbitration must be resorted to in that arrangement, and in 
one or two the inconsiderate section have actually struck work. 

This was the case at Pontypool, where some of the Ebbw Vale 

Company’s men actually took out their tools, but this hasty course 

appears to have been regretted, as I hear the whole of the men 





have now decided to return to work. .At Pontardawe a demand 
has actually been made for an advance, and as this has been ref 

a stoppage will ensue at Primrose and Nantllwyd. At Oakw 
Colliery, the property of Mr. Davis, of Blaengwaun, a stoppage has 
taken place for a week, but thisalso ends this week, themen having 
consented to abide by the resolutions of the Association of Miners. 
With a solitary exception here and there, I am happy to announce 
the resumption of work by the steam coal colliers, and when the 
indulgences are over—and whenever there is an exciting subject 
uppermost the mass of the men resort to indulgences—the col- 
lieries will be in their usual energetic course. The house 
coal men are still out, and large meetings are being held 
for the purpose of discussing the difficulty. The decision 
at one of the meetings was to ‘“‘split the difference,” and it is 
said that some of the masters are willing to this. At another 
large meeting an influential section, not fortunately the majority, 
expressed their determination not to go to work until they had 
the same price for the large ton as for the short ton. 

A proposition has been made to establish a miners’ infirmary in 
Wales. This would be a great boon. 

There has been little iron exported this week, though the works, 
with some exceptions, keep up an average briskness. The only 
items of any account were a cargo of rails to New York from 
Laughlands, and one to Riga from the Rhymney Works. At Ply- 
mouth Works the mills have been silent this week, and in several 
other establishments there has been a partial stoppage of a portion 
of the works. Rails and bars retain their old quotations. Coal 
quotations keep up well, and also coke. But as in the 
case of iron, the export of coal has been slack, and I know 
many districts either blocked up with trains of empty or laden 
trucks. The want of trucks is one that has been stayed for a 
time, but as soon as full activity is regained I shall expect it to 
break out, unless the various wagon companies make special 
efforts in that direction. The demand for iron ore is increasing, 
and this is about the onlyitem I know that indicates a slight hope- 
fulness in the iron trade. The total iron exported during July 
was 23,268 tons from Cardiff ; total coal 220,279 tons. Total coal 
coastwise, 81,490. Total coal sent from Newport, foreign during 
January, 26,000 ; coastwise, 70,011. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: The returns—THE COAL AND COKE 
TRADES-—-THE FUEL QUESTION—IRONWORKS RESUMING OPERA- 
TIONS—THE River TEES—TRADE PROSPECTS. 


THE iron trade of the North of England is decidedly flat at pre- | 


sent, and there is no immediate prospect of improvement. At the 
weekly iron market at Middlesbrough, on Tuesday, there was a 
large attendance. Lusiness was extremely dull, and the tendency 
of prices was again downward. No. 3 Cleveland pig iron was 
quoted from 95s. to 100s. per ton. The amount of business 
actually transacted would scarcely pay travelling expenses. 
Makers are doing the best they can to maintain prices, but their 
stocks are increasing, and iron is certain to be cheaper. Buyers 
are still keeping back orders, and are only purchasing barely sutti- 
cient iron to meet their most pressing wants. 

The Cleveland Ironmasters’ Association returns for the month 
have just been issued. They show that there are now 138 blast 
furnaces in the North of England, 125 of which are in operation. 
There are 22 blast furnaces in course of erection, and most of them 
are in the Middlesbrougk district. The make is shown by the 
following statistics :— 


Month ending July 31st, 1873 
Month ending July 3ist, 18 
Month ending June 30th, 1873 








Increase upon July, 1872 .. 3,838 
Increase upon June, 1873... .. .. 2,612 

Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending July 3ist, 1873... .. .. «2 of oo o- 21,281 
Corresponding month last year .. ee 28,705 
Increase << lee: see (ee Se. 66 oe 2,576 

Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending July 3lst, 1873... .. .. 2 oc of eo 14,817 
Corresponding month last year 16,797 
NR a? ds. se as 1,980 

Makes’ Stocks. 

June 30th, 1873 oo 66 os a 42,974 
July 31st, 1873 49,431 
Increase upon June, 1873 .. 6,457 


It will be seen that while the make has only increased over 
2000 tons, the makers’ stocks have increased upwards of 6000 tons, 
and now amount to 49,431 tons, 

In the manufactured iron trade there is nothing new to report. 
Although there are a number of inquiries there is no new business 
done. The mw are anything but encouraging. Many people, 
however, believe that there are orders in the hands of agents which 
cannot be kept back much longer. 

The coal and coke trades are steady. 
at present, 

I hear that the ironworks which have been idle so long for 
want of orders at remunerative prices are only going to resume 
work in order to finish old cont:acts. It is stated that there are 
no new orders of any importance to be obtained yet. 

The Tees Conservancy Commissioners are making progress with the 
works at the breakwater which they are constructing at the mouth 
of the Tees. They are now constructing a communication to the 


There is no fluctuation 


| end of the wooden protection frames, so as to enable them to 


commence with the cement concrete. The engineer, Mr. Fowler, 
complains that he does not get a sufficient a of slag, which 
is chiefly used in making the breakwater. In the Cleveland district 
the quantity of slag from the ironworks is enormous, ‘Phere is 
more tlan the engineer requires by millions of tons, but there is a 
scarcity of bogies to convey it to the breakwater. It is expected 
that in a short time the Commissioners will be in a position to 
commence making a graving dock. 

Trade generally in the North of England is in a healthy condi- 
tion, but there is a growing impression that there will ere long be 
a reverse in the iron and coal trades. It is to be hoped that the 
reverse will simply be a gradual falling off in prices to such an 
extent that a fair legitimate business will be carried on success- 
fully in every branch of the great staple industry. 








THE INCRUSTATION OF BoILERS.—One of the papers read before 
the Master Mechanics’ Association, which lately met in Baltimore, 
was the report of the committee on the operation and management 
of locomotive boilers, including the purification of water. The 
report, amongst several other recommendations, suggests for loco- 
motives the remedy of employing rain water. ‘The committee 
make a calculation to show that the collection and storage of rain 
water is practicable. In Missouri, for example, the annual rain- 
fall is 4lin. A reservoir covering one acre, and having a depth 
of 16ft. to 18ft., with a roof or collecting surface of four acres, 
would receive 4,573,810 ons of water per year. On a section 
of 100 miles of railroad, five of these reservoirs, located at intervals 
of twenty miles, would receive annually 22,869, gallons. 
locomotive that does an average year’s work ($1,200 miles), con- 
sumes about 1,039,500 gallons of water, so that if the tonnage 
over the section necessitates the use of twenty engines, the five 
reservoirs would contain more than enough to supply them. The 
committee expressed the opinion that in the course of time, the 


saving in repairs to boilers would repay the amount mded in 
the construction of such reservoirs, the estimate based 
upon the statement that the annual cost of repairs to a locomo- 


tive, made necessary by the use of impure water, is about 750 dols, 
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0..14 0 0 1C, charcoal 220 6 0 
0..0 00 1X. ditto 000.00 0 
0..20 0 0 | Templates, per box, 225 
0.15 0 0 sheets, Wales— 
IC. coke 1... sesosee) 114 0..115 0 
6..0 00 IX. ditto ...... 200..2 2 6 
0.000 1C. charcoal.. . 210.230 
0.00 0 IX, ditto .......0008 9 7 6 2 6 
6. 0 0 0 Fellow Metal,per ib. ..) © 0 8).. 0 0 9% 
Zine, sheet ....-+ perton 33 0 0..36 0 0 
6..0 00 Sulphatein Glasgow ... 12 0 0..14 0 0 
‘ 0.. 0 0 0 Manufactured Iron .... prices slightly lower. 
me T + 
PRICES CURRENT OF TIMBER. 
1873. 1872. | 1873. 1872. 
Per Load. 4a 24326 28 Per Load £46268 £48 £24, 
Teak ... .-.+-+-+e012 O14 10/1410 15 10) Canada, Spruce 1s..12 0 0 0 11 012 10 
Quebec, red pine lu 910)4315 5 O Do, 2nd...... 1110 0 Y 9101010 
3 5 6 0,315 510 Do, 3rd...... 10 0 0, 9101010 
410) 4 5 415)|) New Brunswick ....10101110 91511 0 
9 0} 6 0 6 f), Archangel, yellow ..1410 1510 1210 1410 
6 0|315 5 ©| Petersburg do......12101410 12 013 5 
5 6 410 5 0| Finland .,........10 013 0) 710 810 
5 | 415 5 0} Memel &Dantsic..0 000 0000 
810| 315 6 0 || Gothenburg, yel....101013 0) 81011 0 
5 0; 210 4 0} White ......10 01010 8 090 
3 }1 0 2 0} i seeeeel2? 01310 101013 0 
4 310 315 /) Christiania, best....12 01310 10 01210 
}3 5 2 10 || Other Norway......10 olw sooo 
}4 0 610) oo f 7085 
\4 0 610 4. od. ad. 
Yellow pine... 4 0 610) 4 0 6 10| 6 10 Onl 6 
Memel& Dnt 0 0 0 0/0000 0 9 010 0 
MD cosecs 9 012 0/7 0 9 0} 6120 6690 
Lathwood, Dantafm. 8 10 910/50 7 0; a a| 426 46 
St. Petersburgld0 011 0/9 010 0 sees 000 9000 
Deals, per ©., 12ft. by 3ft. Yin. | 330 032 0) 960283 0 
Quebec, Pine 1s ..22 0 23 0/20 023 0|| Baltic, crown pipe 250 0 265.0 200 0 2100 
Gnd .....-..15 016 0/14 ho 0) ooee e825 023000000 
0 Ol; I 


Brd.... +0010 01010) 8 0 





THE HicHEst CHIMNEY-STALK IN GLASGOW. — Having been of late 
frequently asked by correspondents both at home and abroad to 
state the respective heights of the two celebrated Glasgow 
chimney stalks, we have communicated with Messrs. Tennant and 
J. Townsend on the subject, and they have courteously supplied 
us with the following precise information which will interest all 
our readers. The following are the dimensions of Messrs, Tennant 
and Co.’s stalk which was first erected: Total height, 455ft. 6in.; 
from surface to top of cope, 435ft. Gin. ; outside diameter at founda- 
tion, 50ft.; outside diameter at surface, 40ft.; outside diameter 
at top of cope. 13ft. 6in. The dimensions of Messrs. Townsend’s 
stalk are as follows: Total height, 468ft.; from surface to top of 
cope, 454ft.; outside diameter at foundation, 50ft.; outside 
diameter at surface, 32ft.; outside diameter at my? of cope, 
12ft. Sin. Messrs. Townsend’s chimney is therefore highest by 
12ft. Gin., but as it stands on lower ground than the other, Messrs. 
Tennants’ stalk appears highest to the spectator. People who 
have never looked on these stupend evid of Glaswegian 
enterprise, may find some food for thought in the speculation that 
they both start from bases wider than the majority of circus rings, 
and after rising to the altitude of three ordinary church spires, 
are still as wide as a railway carriage turntable. On a clear day 
they can be seen from places fully twenty miles away.—Glasgow 
Weekly Mail. 

New Sarety Pump ror Sea-cornc STEAMERS. — Quite a 
valuable device, judging from what it is claimed to have done, has 
been invented for freeing sea-going steamers from the excess of 
water taken in by leakage or through accidental injury. It is an 
attachment to the air pump, and consists of a pipe, of suitable 
dimensions, leading from the hold of the vessel to the top of the 
former, and connected therewith with a valve. Water is taken 
through this conduit, and on top of the air pump buckets, with 
every descent of the piston, and is discharged with the condensed 
water and air overboard through the usual channel. The inventor, 
Mr. Daniel Barnum, Brooklyn, New York, claims that the entire 
power of the air pump is thus utilised to clear the vessel, and this 
without interfering with the working of the engines. The arrange- 
ment has been placed in two vessels, in one of which, the Sara’ . 
after she had been pierced with quite a aperture below the 
water line, it was, in connection with the other pumps, instru- 
mental in keeping her afloat until repairs could be The 
ship in which the device was most recently placed is the Niagara, 
of the Old Dominion Company’s line, now hi i 
this city in a damaged condition, from injuries received during a 
severe gale encountered during the passage from Bermuda to New 
Yorkin Fel last. The storm, according to the statements of the 
officers, was so violent that the vessel was caused to leak, and also to 
ship large quantities of water, so as to excite serious fears as to 
her safety. It is stated that, with the air pump attachment in 
quale, vee with the usual ship pumps, little difficulty was 





found in eeping the vessel free from water, so that her surviving 
the gale is largely ascribed to the efficacy of the former apparatus. 


—Scientific American. 
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LITERATURE. 


A General ‘Description of the Method of Working Street Tram- 
way Lines by Noiseless, Smokeless, and Steamless Locomotives. 
By Leonarp J. Topp, Leith. 

THE name of the author of this brochure will no doubt be 

familiar to most readers of this journal, for we have 

repeatedly illustrated road locomotives and steam omni- 
buses.designed by him. Mr. Todd has apparently devoted 
himself to an extremely attractive ak mechanical 
engineering ; and his efforts to achieve success deserve the 
ample reward which we hope he will receive. The 
or ys before us is illustrated by lithographs, and sets 

fore the world Mr. Todd’s ideas concerning the qualifica- 
tions which locomotives intended to work street tramways 
should possess. It furthermore contains a description of 
the steam tramway trains which are illustrated by the 
engravings ; and we understand that several of these trains 
are now being supplied to the Santandar Tramway Com- 
pany. It would thus appear that Mr. Todd’s views are 
veing tested in practice, and this fact lends additional 
interest to what he has to say on the subject. 

There can be little doubt that, ultimately, street tram- 
ways will be worked by power generated either by the 
combustion of fuel or by some expedient supplied by the 
chemist or the electrician. Many devices have been tested, 
but so far nothing seems to have attained anything like 
practical success except steam. It is known with certainty 
that a very small steam engine and boiler will suffice to 
propel a street tramway car. A pair of good horses, such 
as are ordinarily used in tramway work, weigh about one 
ton, and it is evident they cannot exert more than 2-horse 
power. The probability is that their maximum effort will 
not exceed 44,000 Ib. raised 1 ft. per minute, that is to say 
22,000 foot-pounds per minute each. It is clear, therefore, 
that an engine developing 66,000 foot-pounds per minute 
and weighing only one ton, ought to be capable of taking 
the place of a pair of horses. But it is indisputable that a 
two horse ay and boiler will weigh much less than one 
ton if properly designed. It is quite possible, indeed, to 
get 30-horse — indicated out of an engine and boiler 
weighing little more than 30 cwt., as has been proved by 
Messrs. Shand and Mason. In point of fact an engine 
suitable for hauling a tram car, can be easily kept within 
the limits of weight of a pair of horses, and will yet 
work up to five or six times their power when 
required. This much being granted, it is conceded at 
once that tramway cars on level lines can be pro- 
pelled by steam. We have next to consider what are 
the objections which stand in the way and prevent steam 
tramway cars from being habitually used. Mr. Todd 
answers the question in one way, by pointing out that 
there are certain qualifications which a steam locomo- 
tive intended to traverse the streets must possess. To use 
his own words, it must be “noiseless, smokeless, and 
steamless.” This means that there shall be no noisy esca 
of waste steam from the chimney; that no smoke shall 
given off from the furnace ; and that no waste steam shall 
escape anywhere in a visible form. We quite agree with 
Mr. Todd on these points. He proceeds to explain how a 
locomotive may be made noiseless, smokeless, and steam- 
less, and we compliment Mr. Todd on the design which he 
has prepared for a locomotive which shall give no offence to 
anyone. For the present we shall not go into details. It 
will suffice to say that Mr. Todd gets rid of smoke by 
using coke as fuel, and that he disposes of the blast-pipe 
nuisance by dispensing with a blast-pipe. The fire is urged 
by a fan, and the fan is actuated by a steam turbine; the 
waste steam then enters the tank and deposits any water 
which it may carry in suspension, and finally escapes up 
the chimney. It is superheated by the high temperature 
of the waste products of combustion, and so rendered invi- 
sible. If this plan succeeds as well as there is reason to 
believe it will, then we may take it that the problem of 
street traction by steam power is nearly solved; at all 
events, the engines will not be a nuisance to horses, pas- 
sengers, or any one else. On one or two points, however, 
we must join issue with Mr. Todd. In his Santander 
engines he uses gearing, and for very good and obvious 
reasons; but then it is quite certain his engines will not be 
noiseless, nor nearly so; and they cannot be noiseless unless 
he adopts wooden teeth in one wheel. Will such teeth 
stand the strain? We venture to think they will not. 
Our author may take our word for it that noisy gear will 
do almost as much to frighten horses as a noisy blast-pipe. 
We feel quite sure, however, that if Mr. Todd will turn 
his attention to the question of making his engines abso- 
lutely noiseless he will succeed. The difficulty is very 
small, but it should none the less be overcome. Much, for 
example, may be effected by taking great pains in shaping 
the teeth, and it might be worth while to try a cog with a 
steel back and a wooden face. Spiral gear, again, works 
without much noise, though it is in some respects objec- 
tionable. 

Mr, Todd op pe two distinct systems of working 
street tramways by steam power. According to one, the 
engine is carried on four vies and is quite distinct from 
the tram car or cars which it hauls. Such, for example, 
are the Santander locomotives, which our author briefly 
describes in the following words :— 

“The principal dimensions of the Santandar locomotives are as 
follows :—Boiler 9ft. 5in. long, over all by 26in. diameter out- 
side centre ; gin. plate ; furnace, yyin.; all stays, 3fin. centres ; 
sixty-four tubes ifin. diameter by 5ft. 7in. long ; G. S. equal 3°5ft., 
and H. 8, 160ft.; safety valves loaded to 160 lb.; cylinders, 64in. 
diameter by Yin. stroke ; crank shaft, 3in. diameter ; pins, 3}in.; 
t » 3 to 1, 3zin. wide ; drivers, 66in. diameter ; leaders, 
( ; main axle, din. diameter in centre; necks, 3in, 
diameter by in.; leading axle, 2Zin. diameter in centre ; necks, 
2in. diameter by 44in.; blowing fan, 12in.; blast nozzle, 14in. dia- 
meter ; water tank contains 150 gals. ; 1 over buffers, 13ft, Gin. ; 
wheel base, 5ft. Gin. The boiler and all the forgings are of Lowmoor 
iron, and wherever possible the surf even tothe joints of the draw 
gear, are case-hardened, for all road ves have to contend 
with a very much greater amount of insidious dust than any ordi- 
nary rail engines. The fire-boxes are , as al small 
yet they are subjected to an intense the fan and 
the tubes are brass. The tooth gear and the greater part of the 
metal are of steel. The driving wheel discs are Swedish 
Arboga fitted with Lowmoor tires, to gain as much ad- 





hesion as possible on a slippery street rail ; their large diameter 
and the light weight they carry make them run a great mileage. 


The engine leading wheels and axle-boxes are interchangeable with 
the car wheels ; these wheels are Arboga chilled discs, and on a 
ly level line, so as not to be much affected with the brakes, 
have run about 70,000 miles. The crank shaft makes 150 revolu- 
tion at a of ten miles an hour. The cylinders cannot work 
loose; as they are directly tied to the crank ings, and from 
their — any water in the valve chest naturally drains back 
into the boiler, while any water in the exhaust will readily run to 
the fan-wheel and thence to the tank. The cylinders are not 
jacketed, as from the exhaust being discharged into the feed-water 
tank as little tallow as possible must be used or the boiler will be 
induced to prime ; and so in these engines it is desired that the 
linders may be always wet with condensation, and thus lubricate 
the pistons and valves without the great amount of grease that a 
dry hot jacketed cylinder requires. The slightly ter amount 
of steam that the wet cylinder will require is in the case of such 
a small locomotive not of the slightest co: uence, as the cost of 
fuel in these street engines forms but a small part of the general 
working expenses. This arrangement of the cylinders in a close 
box on top of the boiler, geared 3 to 1 to 66in. drivers, makes in 
many ways a better locomotive for a common road than that of 
coupling the same size of cylinders direct to 22in, wheels ; as it 
keeps the working parts out of the dirt, renders them quite 
accessible, keeps them out of sight, and is very suitable for the 
action of the exhaust driven fan. The cars for these engines are 
J4ft. 9in. long over the body, and 20ft. 3in. over the buffers. 
Wheels 30in. diameter, and wheel base 5ft. Gin. Springs, Thom- 
son’s spiral.” 

These trains are to carry seventy-six ee each, 
in two cars, and the maximum s is to be twelve miles 
an hour. It is easy to see that the engines will not be 
economical of fuel if steam has to be supplied at anything 
like full pressure to the cylinders, but this is improbable, 
and Mr. Todd is quite right to provide ogo J of cylinder 
capacity so as to be able to get overa bad bit of road without 
ahitch. The weight of the engineandtwo4O0ft. passenger cars 
is about ten tons—that is to say we may take the engine 
as weighing about six tons. e extreme length of the 
train is 54ft., the breadth 6ft. 6in., and the clear height 
inside the cars is 7ft. 2in. 

According to the second system proposed by our author 
the engine and boiler are carried on the same frame as the 
car, but this arrangement is, in his opinion, only advisable 
when the grades to be worked are so steep that the entire 
weight of car, engine, and ngers is required to get 
adhesion, The objections to the system are thus stated by 
Mr. Todd :— 

**No. 1 system possesses for general work many advantages over 
the No. 2 plan. In it the Eines, fireman’s and conductor's 
wages are only charged against each eighty or even more pas- 
sengers, thus making the percentage of wages on gross earnings 
small. It is also an advantage to have the boiler and working 
— quite distinct from the passenger carriage, which is then 
ree from extreme heat, tremor of machinery, and smell of hot 
oil. With the separate engine, if any slight escape of steam acci- 
dentally takes place, the passengers will not be aware of the fact, 
and consequentlynot be alarmed, while if a breakdown occurs, 
the engine can be detached and replaced by another in a few 
minutes. It is also easier to repair, clean, and keep in order the 
boiler and engine motion when these are separate, as the locomo- 
tive can then be run into a separate repairing shop, so that the 
fittings, trimmings, and painting of the passenger carriage are kept 
clear from the smoke and dirt of the repair shop, and also from 
the lighting up or running shed.” 

Opinions will, no doubt, differ very much on points thus 
raised, but, on the whole, we are disposed to agree with 
our author that it is the better plan to keep the locomotive 
and the cars distinct. Of course circumstances will arise 
under which the adhesion of the engine alone will not be 
sufficient, and then the weight of the passengers must be 
added. The want of sufficient adhesion may, indeed, 
prove a very serious difficulty in such a climate as ours, 
All through the winter London tram rails are covered with 
wet slush. The coefficient of adhesion under such condi- 
tions will be overrated if we take it as one-tenth, or, say, 
10 cwt. of effective tractive pull for a 5-ton engine. 
The resistance on a tram rail on the level will be over 
10 1b. per ton at ordinary speeds, or, say, 1 cwt. for a 10-ton 
train, On sharp curves it will be possibly trebled. The 
resistance due to gravity alone on an incline of 1 in 20 
would amount to half a ton. A curve and an incline 
together would bring the resistance to 3 cwt. more than the 
adhesion would suffice to overcome. It would certainly 
not be safe to attempt to work with a separate engine on 
any line more steep than 1 in 30, which is, we believe, 
about the gradient of Ludgate-hill. An incline quite as 
steep as this, about half a mile long, and with four very 
sharp curves in it, exists in Vienna on that branch of the 
tramway system which runs through Mariahilf to Heit- 
zing. An additional horse is always put on, and some- 
times two additional horses, to surmount this incline, 
which is about the heaviest worked by tramway cars. We 
cite it as an example of the difficulties Mr, Todd may have 
to encounter. 

We believe that every one interested in locomotion will 
find Mr. Todd’s pamphlet worth reading. Although some 
of his conclusions are not correct—as, for example, 
that it must be almost impossible for horse tramways to pay, 
and that the Metropolitan Railway gives a dividend of 
5 per cent.—it is indisputable that he has brought a t 
amount of ngaly to bear in solving a very difficult 

roblem; and although there are points in which we 
lieve his design might be altered for the better, we shall 
not be the last to admit that Mr. Todd evidently possesses 
a thorough knowledge of his subject, and the common 
sense as well as the ingenuity which is essential to success 
in dealing with it. We trust that the Santander under- 
taking may prosper, and we shall watch its progress with 
interest. 





WuitwortH ScHOLARSHIPS.—The following candidates have 
oa successful in the competition for the Whitworth Scholarships, 
73 


oe 














Name. Age. Occupation, | 

Dixon, Samuel ..| 23 |Draughtsman .. ..| Manchester. 
Atkinson, Roger) 20 [Analytical Chemist Crewe. 
Amscow, Joseph) 22 |Chemist .. .. «.| Crewe. 
Bousfeld, W. R| 18 |Student :. 22-.2.| Cambridge. 
Warren, W. H. 21 |Engineer .. 4s. ..| Wolverton. 
Barber, William 20 |Draughtsman.. ..| Ni 
Fowler,WilliamH.| 19 (Engineer .. .. ..| Oldham, 

Thomas..| 23 |Mechanic.. .. ..| Oldham. 
Bullock, 8 ..| 22 (Millwright .. ..| Worsley, near Manchester. 
Lockie, Jo! «-| 20 |Engineer.. .. o| Glasgow. 





THE WEST METROPOLITAN MAIN DRAINAGE 
WORKS. 

Tue rapid growth of the metropolis renders additions to 
the sewage works a matter of necessity. Up to the pre- 
sent time a great district in the west has never been pro- 
perly put in communication with the general system of 
drainage. To remedy this defect a new pumping station 
is being constructed on a plot of ground lying between the 
Grosvenor Canal and the Brighton Railway, as shown in 
the sketch plan on the next The first stone of the works 
was laid on Saturday, the 26th July, by Mr. Newton. The 
works will be of considerable importance, the excavations 
for the engine-house, &c., being very heavy indeed. The 
contract has been taken by Mr. Webster to construct the 
building for £126,955, and to provide the requisite ma- 
chinery by Messrs. Watt for a further sum of £56,789. 
Through the courtesy of Mr. Bazalgette we are enabled to 
illustrate the pumping engines this week at 99 and 
102, and in succeeding impressions we shall illustrate the 
boilers and such of the generai arrangements as are likely to 
prove most interesting to our readers. We annex the ifi- 
cation to which the machinery has been constructed. It will 
form a useful guide for many of our younger readers. 


“The following is the specification to be observed by the con- 
tractor for making, erecting, and completing four double-acting 
beam-pumping engines, with boilers, pumps, vacuum vessel, air 
vessel, and other apparatus thereto pertaining, and also for making, 
erecting, and completing one auxiliary engine with separate 
boilers, pumps, and other apparatus thereto pertaining, all as re- 
quired by the Metropolitan Board of Works. 

**The engines and other works are to be made and fixed in the 
manner indicated on the accompanying drawings according to the 
descriptions and instructions pom vm r contained or intended 
so to be, and according to such further descriptions, explanations, 
and instructions as may from time to time be hereafter given by 
tbe engineer —— the progress of the work, and subject also to 
the inspection and approval of such work by him, and of the 
materials, parts, and workmanship thereof ; and the same are to 
be properly completed to the satisfaction of the engineer, and be 
put and be kept in perfect yy order and repair by and at the 
expense of the contractor for the full term of twelve months from 
and after such proper completion as aforesaid, as is hereinafter 
more particularly i And no deviation, alteration, addi- 
tion, or deduction, hereafter made, or directed to be made in, to, 
or from the works, materials, or workmanship comprised in the 
contract, shall in anywise annul, invalidate, or affect it, but the 
value of the same, if any, shall be asvertained by the engineer, and 
be added to or deducted from the amount of the contract as the case 
may require. And for See and with the object of diminish- 
ing the liability to material mistakes or di ements, the contrac- 
tors shall, and is hereby required, before proceeding to manufacture 
the said engines and works, or any portion of the same, at his own 
expense, to furnish to the engineer two full and complete copies 
of the working drawings of the principal parts of such engines, 
and so from time to time of all and every the minor parts thereof, 
and shall from time to time if and when thereunto so required, 
confer with the said engineer ting such drawings, and make 
any and all such alterations and improvements therein and thereto 
as the engineer shall or may require. 

‘The engineer, or any person appointed by him, shall have full 
power and liberty to inspect the whole or any part of the said 
engines and works during the entire course of their manufacture 
or subsequently, and shall have free access to them at all reason- 
able times. 

‘* The engines and works shall be made at the works and shops 
of the contractor, and shall be placed and fixed by the contractor 
within buildings to be erected by the board on the plot of ground 
belonging to the board, situate in Grosvenor cenil, between the 
Grosvenor Canal and the Brighton Railway, in the parish of St. 
George, Hanover-square, in the county of Middlesex. shown in 
the accompanying drawings. 

“The contract includes :—Four principal high pressure con- 
densing engines, one high pressure auxiliary engine, eight Cornish 
boilers for principal engines, two ditto for auxiliary engine, eight 
single acting sewage plunger pumps to principal engine and girders 
under same, two bucket pumps to auxiliary engines, cold pumps 
and vacuum vessels ; f pumps and air vessels, condensers, air 
pumps, cold cisterns and hot wells; steam and feed pipes, over- 
flow pipes from cold cistern, ditto from hot well, so far as they 
are between the two fly-wheel pillars of the engine-house, suction 
pipes and equalising pipes between cold water reservoirs with 
valve to same, blow-off pipes from boilers to sewer, so much of the 
cast iron culverts for the delivery of the sewage as is within the 
engine-house, including penstock and gearing to same ; fly-wheel 
and crank races, cast iron girders to carry condenser floor, cast 
iron girders to carry engine-room floor, and all iron plates and 
frames for same on engine-room floor ; floor plates and girders to 
packing floor, and columns to carry same, floor plates and girders 
to beam floor, including spring beams ; ornamental wrought iron 
fence and kerb round Pe nme | and crank openings on engine-room 
floor, round packing floor and round openings on floor; stairs 
and hand rail from engine-room floor to packing and beam floors ; 
ornamental cast iron centre pillars and entablature to main 
beams of engines ; similar ornamental cast iron pillars and enta- 
blature at centre of building to support ends of spring beams; one 
ten-ton travelling crane to span width of engine house, and tram 
rail for same to laid along top of engine-house walls for the 
entire length ; also ladder to reach from traveller to beam floor ; 
also the various duplicates, tools, and materials hereinafter de- 
scribed or referred to. 

** With all needful, proper, and complete apparatus, appendages, 
attachments, appliances, and connections, jointed, fixed, and set 
to work, and comprising also all pe seman bee proper and holding 
down bolts, washer plates, bed plates, rs, polished pillars, 
hand rails and balusters, self-feeding brass oil cups and covers, 
with all proper receivers and tubes for collecting and carrying 
off waste oil, and also all metal work connected with the pumps 
or the fixing thereof, and all other matters and things whatsoever 
pertaining, incident, or appurtenant to the engines, inery, 
and other work and apparatus, and their “pee 

“The principal engines shall be of the kind known as double- 

ing high pressure condensing beam engines, and shall be made 
according to the most improved construction, arrangement, and 
design, and shall be ectly balanced when in and out of action, 
and shall be finished dead bright In all parts usually so finished 
by the best makers of first-class waterworks engines, and subject 
as hereinafter expressed, be made in conformity with the 
following leading dimensions and arrangements, eey :—The 
cylinders shall be each 3ft. lin. diameter, and 8ft. stroke, with 
steam cases, valves, steam chests, pipes, &c., effectually covered 
with double felt clothing, with intermediate and outer canvas 
coverings, each painted in two coats of white lead and oil, 
mahogany jackets, covers and false covers, raised turned 
columns, nozzles, polished hand , wrought column standards, 
shafts and pe ay Lees and handles complete, double beat brass 
valves, with brass spindles to the same, or in lieu thereof, such 
other system of valves (if any alteration be permitted) as shall be 
approved by the engineer, and inanycase such papper 4 
readily adjusted, so as to cut off the steam at any required | 
of stroke, and so as to show at what part of the stroke it is cut 
off ; brass throttle valves, brass upper blow valves, 
glands (brass bushed) brass grease cocks, cast steel 

ing pistons of the most im; construction, with brass pins 
thereto, expansion joints, bright valve bonnets, case hardened nut: 
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waste cocks and waste pipes, to carry the condensed water from , 
the pees and easily accessible from the engine house-floor, and | 
all other appendages complete. 
‘The nozzles shall be placed on the back of the cylinders | 
opposite to and symmetrical with each other. The steam shall | 
enter the nozzles from the branch steam pipes, which shall be | 
of 8in. diameter, and have brass faced slide valves therein to | 
operate both as stop valves and as regulating valves, and these | 
valves shall be operated upon by means of a bright vertical shaft 
and a pair of spur wheels to be worked by hand from the engine- 
house floor, 

‘There shall be two double-beat steam valves of clear areas, each 
equal to a least fifty circular inches through every part, and_two 
double beat exhaust valves of clear areas, each equal to at least | 
seventy-five circular inches in every part, A me 

** All passages within the to the ul along which 
the steam shall flow, shall have clear areas of not less than 100 cir- 
cular inches through every part, and all abrupt angles shall, as 
far as possible, be rounded off in the castings. 
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‘‘The beams shall each be not less than 55in. deep in the centre, of 
two wrought iron plates, 4in. thick, with cast iron bosses rivetted 
to the same, as shown on the drawings, no plate, angle iron, or 
filling in piece to be of less thickness than }in., the rivets be gin. 
diameter and 3in. pitch. The plates, covers, angle irons, and 
flanges, shall be of the best Lowmoor iron or other iron approved 
by the engineer. All the plates shall have the name of the maker 
stamped on them in such a manner as that when the beams are 
completed it shall be visible on each plate. Any plate which 
-cracks or is any way defective shall be rejected. 


‘* All the gudgeons shall be of wrought iron case hardened in { facings to each, 


the working s, or of Bessemer cast steel, and shall be inserted 
in holes truly bored through the bosses in the beams for that 
purpese, and shall be so placed as to divide the vibration upon 
the principal centre lines, according to the following leading 
dimensions, namely :—Distance from centre of beams to centre line 
of cylinders, 15ft. ; ditto to centre line of inner end of sewage pump, 
-7ft. Gin.; ditto ditto of cranks, 15ft, ; ditto ditto outer end of 
sewage pumps, 7ft. Gin. The main parallel motion shall be 
designed, fitted, and finished in the most superior manner, The 
‘centre pillars shall be of cast iron with central arch and side 
openings, filling in pieces, surmounted by cast iron entablature to 
design shown on deawings H,I, aud J. Theentablature shall be 





THE ENGINEER. 


built into the walls at the ends, and all the ornaments on this, ho 
well as the capitals to the pilasters, shall be cast separately of fire 
metal, and secured to the main castings. The castings of t “4 
pillars shall be carried down 16in. below the level of the engin ‘ 
room floor. The pillars and entablatures to carry the ends of th 
spring beams on either side of the central passage of the engine- 
house shall be of the same design as the last, but in this instance 
the coupled pilasters at each end will be of masonry and will not 
form part of this contract, but the entablatures will be carried 
into the outer walls, and will consequently be longer than those 
over the centre pillars. The contractor shall also supply an extra 
length of ornamental casting of cornice to entablature, to be re- 
turned along both the end walls of the central pao. The castings 
of the pillars in this case are not to be carried below the level of the 
engine-room floor. ; 

“The spring beams are to be of cast iron to dimensions and 
sections oun on drawings, and these and all other girders on 
beam floor are to be pannelled and moulded on webs and bottom 
flanges, The spring beams are to be continued over central passage 
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| of engine-house by girders. Fascia plates with moulded panels 
are to be continued over entablatures at central passage to corre- 
| spond in appearance with spring beams. 
** At the end walls of the engine-house a casting is to be supplied 
by the contractor, to be built into the wall to receive ends of 
| spring beams, 

‘*The air pumps and condensers which shall respectively be 24in. 
and 27in. in diameter, shall be placed in suitable cast iron cisterns 
| and fitted with hot wells, lower blow valves and sluice valves, and 
| with waste pipes; and shall have brass foot valves and brass 
and also improved hemp-packed buckets, together 
| with proper brass injection cocks and casi iron injection pillars 
with levers, rods, handles, and indexes complete, and all needful 
| holding down bolts and bearers. 
| _ The waste pipes from the cold water cisterns shall be turned 
| down into the reservoirs at each end of the engine-house, and the 
| — pipe from the hot well shall be turned down and united toa 
| refrigerator. 
| “The refrigerator shall be constructed of cast iron pipes Sin, 

diameter, 8ft. high, with 3in. T iron 4in. thick, at top and 

| bottom to unite the same and form a frame, as shown on the 
drawings. 

‘The cold water pumps shall each be 14in, diameter and 24in, 





stroke, and be fitted with common buckets and clacks. A 12in. suction 
pipe to reservoir under engine-room floor, with wind-bores, Xc., 
must be attached, as shown upon the drawings, A constant supply 
of water shall always be laid on through a jin. pipe and tap, to 
keep wet the bucket leathers of the pump. : 

‘The feed pumps shall each have a cast iron plunger of Gin. 
diameter and 24in. stroke, with glands, stuffing-boxes, and brass 
valves, and 5in. delivery pipes, each pump to be united to an air 
vessel, as shown on the drawings. 

“The connecting rods shall be of cast iron, the cranks and crank 
shafts of wrought iron, and the crank pins of steel. A cast iron 
trough or race to be provided for each crank to run in, 

“The fly-wheels shall each be 24ft. diameter and the rims thereof 
shall be 15in. deep and 9in. wide, so as to enable the engines to 
pass their centres with facility when working at a slow s , and 
shall have the rims neatly hollowed in the angles, and both rims 
and arms neatly pannelled on the face, and each wheel shall be pro- 
vided with a cast iron trough or race. For moving the engines when 
on the dead centres there shall be a toothed wheel, bolted on the 
face of the fly-wheel next the wall, taking into a crab, with shifting 
handle, shafts, and levers, so that all parts of the crab gearing 
shall be at rest, when not required. The fly-wheels must be 
firmly dovetailed, keyed and bolted, and dowelled. 

“The working gear shall be properly provided with shafts, 
silent gearing, cams of not less than 44in. radius, carefully shaped 
and properly adjusted plummer blocks, adjustable valve rods and 
levers, and other usual appendages; and the steam cams shall be 
so arranged as to enable the steam to be cut off at any variable 
length of stroke, and furnished with index hand, pillars, levers, 
&c., to show to what extent the steam is cut off. Also to the 
working gear shall be attached suitable means for regulating the 
amount of injection water. 

‘“*The sewage pumps shall be single acting, each having a 
plunger case of 7ft. diameter, and not less than lin. thick, with 
a cast iron plunger 5ft. 34in. diameter, and 4ft. streke; also a 
wrought iron plunger rod, of 7in. diameter, cottered into a socket 
formed at the top of the plunger, and attached at the other end 
to a strong cast iron pump rod, which shall be attached at the 
head to the cross gudgeon of the back link of the outer and inner 
end of the parallel motions respectively. The seats of the suction 
valves shall be cast in one piece, and shall be fixed inside the 

unger case, and be fitted with a series of leather valves, The 
aan valve box shall be cast on the upper part of the plunger 
case, and shall be fitted wtih proper faceplate, with hanging 
valves (Porter’s patent) complete. Particular care must be 
taken in making these valve seats to have the centres of bolts 
and size of the opening to correspond with each other, so that they 
may take each other’s place if required. The same care must be 
taken with the suction valves. 

**Each of these pumps shall stand upon and be firmly secured 
to two strong cast iron girders, 

“The leather employed for the suction valves shall be of the 
best description of hide, jin. thick, and shall have lain in the tan 
pit for a period of two years ; no belly piece, or other soft, thin, 
or porous parts shall be used. 

** A cast iron circular delivery trough or culvert, 5ft. diameter, 
for the reception of the sewage from the pumps, shall be made 
and fixed, extending from the pumps to the cast iron cross cul- 
vert, which shall be 6ft. 9in. diameter. Of this culvert the con- 
tractor shall supply and fix only so much as is situate within the 
engine-house, including the penstock and the gearing for working 
the same. All these culverts shall be at least lin. thick, and at 
the flange 2in. thick, and shall be provided with all necessary man- 
holes, penstocks, valves, &c., that may be deemed requisite by the 
2ngineer.” (To be continued.) 





MARINE BOILERS FITTED IN THE STEAMSHIP 
LIFFEY. 

Ir will be remembered that the Ruahine was first fitted with 
low-pressure engines and twin screws. In our impression for 
August 1st we illustrated the low-pressure boilers. Her name 
being changed to the Liffey, she was fitted with a single screw and 
high-pressure boilers. We illustrate on page 98 three views of these 
boilers and three views of the superheaters; that fitted in con- 
nection with the engines shown as a double page illustration in 
our impression for the 4th July. Theshell of the boiler is cylin- 
drical top and bottom, with flat sides, 

The fire-boxes are cylindrical, and the combustion chamber in 
each shell is common to the furnaces, and the upper part of the 
smoke box is common to both sets of tubes, which are level in 
position. Each shell is fitted with a steam dome or chest, into 
which the steam enters through holes drilled in the plate en- 
circled, The superheater is a drum fitted with fire tubes, 
suspended in the centre of the uptake so that the flame encircles 
the drum also. 

The smoke-box and fire-doors are much as usual, and therefore 
do not require any further notice. 

The dimensions of the new boilers are given below :— 


Boilers «co co cc co co co ce oe 4 
Shell, length outside, one boiler .. «. ft. Sin. 
» width ,, ”» . e+ 10ft. 2hin. 
» height ,, ° ep ce «- léft. Shin. 
» _ thickness ,, ee ce ce ec co co Sm, 
Fire-box, diameterinside .. .. »o. .. «. 2ft. 10in. 
+ mumber .. .. «se ee (total) 12 
os length inside .. .. .. « os 7ft. Gin. 
Pe thickness of plate .. .. .. «. jin. 
Fire-bars,lemgth .. «.e «. + + co co Oe Ge, 
* surface .. +» (total) 186°7 square feet. 
. number... ee ce ee pe 864 
Tubes, length... « «+ 2 «8 se 6ft. 
»  Giameter inside .. .. os o 2tin. 


9 diameter outside .. 
~ area throughout .. 
Heating surface in tubes .. .. 


35°5 square feet, 
4072 ~«y, 
furnaces .. .. as 


329) wo 


we - back uptake - 440 —O,, ‘> 
» ” tube p! tes ” 164 ” ” 
bd 4 total ie tae) eG” ae as 
Superheater, length «2 .. .. «. «+ «o« OGft. 
- diameter inside of case .. .. 6ft. 
yee heating surface in case .. .. 132 square fect. 
” number of tubes in superheater 5 
ée length of tubes .. .. .. o ft. 
ra outside diameter of tubes Ift. Gin. 
ae heating surfacein tubes .. .. 141 square feet, 
om total heating surface in super- 
hheatere. «2 cc co co co B73 gy - 
Steam space . .. o. . + 1186712 cubic feet. 
Funnel, diameter .. oo ce co co co Ot 





STRIKES AND ENGAGEMENTS.—A case has just been decided in 
the Paris Court of A which has a ial interesi at the pre- 
sent moment. MM. Viéville, Jados, and Co., ordered a quantity 
of machinery for the establishment of a sugar-house, of the well- 
known society, Cail and Co., and the order not having been 
executed at the specified time the former brought an action for 
damages. MM. Cail replied to the action that the delay arose 
from the impossibility of executing the work on account of a strike 
of the founders, di by a committee of the International ; 
that the strike was general (this was previous to the war), and the 

retensions of the men so exorbitant that the employers could not 
in the [wey xe interest of the trade submit to them, The terms 
demanded by the founders were :—(1) A minimum rate of sixty 
centimes per hour ; (2) the limitation, without any exception, of 
the working day to ten hours ; (3) the abolition of overtime ; (4) 
the sup ion of all piece contract work ; (5) the election 
of the foremen by the workmen. a was given against 
MM. Cail, who were condemned to pay MM. Viéville and Co, the 
sum of 65,000f., in addition to the cost of the suit. MM. 
Viéville had laid their damages at the large sum of 1,417,729F. 
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RAILWAY MATTERS. 


Ir is understood that the Peshawur line will be recommenced 
shortly. 

Mr. LarsEN is in Australia endeavouring to induce the Corpora- 
tion of Sydney to adopt his street tramway. 

AN application on behalf of the Dublin and Drogheda Railway 
Company was made to the Dublin SF read magistrates on Monday 
for a summons against Captain Middleton, A.D.C., one of the 
Lord Lieutenant’s aides-de-camp, for taking possession of one of 
the company’s engines at Drogheda, and insisting upon driving it. 
The magistrates held that they had no jurisdiction, as the offence 
had been committed in Drogheda. 

On Saturday morning the Bristol and South Wales Union line, 
about twelve miles in length, was worked for the first time as a 
narrow gauge line, to which it had been converted from the broad 
gauge since half-past 10 o’clock on Thursday night. A large staff, 
including 200 permanent way men, were, on Thursday, draughted 
from the different districts of the Great Western Railway Com- 
pany, under whose engineers the work was carried out, and the 
men, in gangs of twenty, took up their stations along the twelve 
miles of broad gauge line precisely at half-past 10 o'clock on Thurs- 
day night. The width of the line had to be reduced from 7ft., the 
broad gauge, to 4ft. 8hin. narrow gauge. All traffic having been 
suspended, the work was commenced simultaneously along the 
whole line, each gang taking 20 yards at atime. This was done 
along the whole route, and they shifted the rail from the broad to 
the narrow gauge and fixed it there. The men were allowed the 
usual mealtimes, but during the thirty-three hours all their meals 
had to be brought to them, and for that ee each gang of 
twenty had a man to attend upon them and to cook their food. 
The whole of the work had; been completed in time for the half- 
past 7 o’clock train to run over the narrow gauge line on Saturday 
morning, and fortunately the men had fine weather each night for 
their arduous work. 


THE Legislature during the last session was asked for powers to 
raise capital to the amount of no less than £86,893,943 by shares 
and loans. The Brighton, Eastbourne, and London Railwa 
Company sought power to raise £4,000,000; the Birkenhead, 
Chester, and North Wales, £1,333,000. The Caledonian Company 
required among otheramounts £800,000 for the Carstairsand Tarbert 
Junction Railway, and £1,200,000 for the Glasgow Central station. 
The City and West-end Railway asked for £2,666,000; the East 
and West Metropolitan and Cannon-street Railway £1,000,000. 
£1,666,666 was the amount set down for the construction of the 
Forth Bridge Railway, £2,413,300 for the extension of the Lanca- 
shire and Yorkshire Railway. The Hull Docks Board applied for 
power to raise £600,000, the Hull South and West Junction Rail- 
way £1,200,000. The London and North-Western for new lines 
and works wanted nearly £3,000,000; the London Central Rail- 
way £1,333,000. The Mersey Railway wished to raise £2,666,000 ; 
the Mersey Dock and Harbour Board to borrow £4,100,000 for 
their extension. The Midland Railway extensions were set down 
as likely to cost £3,783,000 ; the West Lancashire £1,600,000. A 
few schemes out of the 334 named in the report were neither for 
railways, canals, nor anything ted with 1 tion. Fore- 
most among these was the Bank of Scotland Bill for powers to 
raise £3,000,000, and several gas and corporation loan bills. The 
vast outlay proposed to Parliament last session does not in any 
way compare with that of 1866, during which year 634 bills were 
brought in, and powers asked for to raise £175,490,646, In 1867 the 
amount sank to £42,638,775, from which time it has gradually 
risen to the amount described as the total for the past session.— 
Globe. “ 

TueE directors of the Midland Railway state in their report 
that on the Settle and Carlisle line the works have advanced more 
rapidly, and the earthwork done is more sound, whilst the quantity 
has been increased. The Ashby and Nuneaton line, constructed 
jointly with the London and North-Western Company, has been 
inspected preparatory to opening. The works of the Liverpool 
line are proceeding rapidly. A portion of it was opened for goods 
traffic on the lst of March last, and the directors hope that the 
central station in Liverpool will be ready for occupation in the 
course of sae year. The greater portion of the land for 
the new central station in Manchester has been purchased, and the 





. works will be proceeded with as soon as possible. Upon the Settle 


amd Carlisle Railway £1,620,072 has already been expended, and, 
but for the great difficulties in connection with labour and materials, 
this line would at the present moment have been available for 
traffic. The bill promoted by this company in conjunction with 
the Glasgow and South-Western Company for the amalgamation of 
the two undertakings was rejected by the joint committee of the 
two Houses of Parliament to which it was referred. As the bill 
for the amalgamation of the London and North-Western and 
Lancashire and Yorkshire Companies was also refused, the direc- 
tors felt justified in assuming that the principle of amalgamation 
was dealt with by the committee rather than the particular case of 
the union of the two companies, The directors adhere to the 
policy frequently expressed to and approved by the proprietors, of 
cultivating the closest alliance with the Glasgow and South- 
Western as well as with the North British Company. With 
this object the directors have, in connection with the North British 
Company, entered into an agreement with the Forth Bridge Rail- 
way Company for the construction of a bridge over the Forth at 
Queensferry, under which the two companies secured a minimum 
income to the Forth Bridge Company. 

Ar the half-yearly general meeting of the Metropolitan District 
Company, held on Monday, Mr. J. 8S. Forbes, the chairman, said 
the average receipts per train mile were 6s. 24d. on the District 
and 7s. 11d. on the Metropolitan, and the working expenses were 
3s. 24d. on the District, against 3s. 74d. on the Metropolitan, so 
that the Metropolitan Railway had earned 1s. 9d. per train mile 
more, at a cost of only 5d. more per train mile, and there 
was no reason why the District lines with an increased traffic 
should not be worked as cheaply as the Metropolitan. He 
believed that the receipts per train mile on the District line would 
be increased as they became older and more developed, and that 
there would be some advance in the cost of locomotive power, 
their railway stock being newer in 1872 than it was now. 
The Government duty pressed most unfairly on the com- 
pany during the past half-year, and they had to pay £4000 out of 
their small net revenue by the Government officials straining the 
letter of the Act of Parliament, quite regardless of its spirit. 
He ho that something would be done to mitigate so great an 
evil. They had obtained the Act authorising the company to 
borrow £500,000 by the issue of additional debenture stock. The 
same bill gave the company running powers over that portion of 
the West London Railway meee, Be District Railway near 
Earl’s-court with the Metropolitan line north of Addison-road, 
and those powers were granted by Parliament subject to certain 
limitations. The bill for the construction of the Hamersmith ex- 
tension line had been sanctioned by Parliament, and, he believed, 
the line had been already commenced. When the line was com- 
pleted it would be worked by the District Company. At the last 
meeting = stress had been laid on the revision of tolls, and 
they had been revised ; but as the revision had been in operation 
for only about three or four months, he hi they would give it 
a fair trial for one year. They had now the competition of the 
river and the omnibusses, but in the winter months he believed 
they would derive considerable advan from the revision. It was 
proposed to continue their line from the Mansion-house Stati 
along Cannon-street, Fenchurch-street, and so on to Aldgate, and 
there to join the Metropolitan Extension Railway. The Metro- 
politan of Works seemed anxious that something effectual 
should be done for that purpose. The subject would be brought 
before Parliament in the next session, either by an independent 
cmpeny or by others interested in the completion of the inner 
circle, 





NOTES AND MEMORANDA. 


In removing ink spots from delicate colours, when oxalic acid 
or chloride of lime cannot be used without injury to the colour, 
a concentrated solution of sodium pyrephosphate is recommended. 

M. L. Cantus opposes the general belief that ozone is insoluble 
in water, and he has attempted by a series of experiments to 
determine to what extent it dissolved. Water through which 
ozone had been passed for two or three hours at a temperature of 
about 2 deg. to 4 deg. was found to contain in the litre :—First 
experiment, 0°0109 gms.; second, 0°0091 gms. ; third, 0°0083 gms. 

A writer in the Pittsburgh Labour Tribune states that prior to 
the year 1817 there was not a rolling mill in the United States for 
rolling bar iron, It was all drawn out by the tedious process of 
the forge hammer. In 1816, Mr. Thomas C. Lewis commenced 
the first rolling mill in the United States for rolling bar iron for 
Mr. Isaac Mason, Sr., of Dunbar Furnace, near Connellsville, 
Fayette County. It was built on Redstone Creek, at a place called 
Middletown, commonly known as Plumsock, midway between 
Brownsville and Connellsville, and commenced operations in 
September or October—he does not recollect which—of 1817. 

WHEN a tree stands so that the length of its shadow can be 
measured, its height may be readily ascertained as follows :—Set 
a stick upright—let it be perpendicular by the plumb line. Mea- 
sure the length of the shadow of the stick. As the length of its 
shadow is to the height of the stick, so is the length of the shadow 
of the tree to its height. For instance, if the stick is four feet 
above the ground, and its shadow is six feet in length, and the 
shadow of the tree is ninety feet, the height of the tree will be 
sixty feet (6:4::90:60). In other words, multiply the length of 
the shadow of the tree by the height of the stick, and divide by 
the shadow of the stick. 

Dr. WEINHOLD, of Berne, calls attention to the adulteration of 
bone dust with ivory nuts, which is extremely difficult of detection 
by reagents or by the microscope. The ivory nuts when ignited 
give an odour somewhat resembling roasted coffee, while the 
bone dust gives a most disagreeable one. A quantitative analysis 
is recommended as a check on the fraud. Analyses of the two 
show as follows : 

Ivory nut. Bone dust 
Organic mattter .. 80°65 a 35 to 40 per cent. 
CS arr, 16°35 so ee ee §=660 tO 65 ” 
Phosphoric acid... 244 ° 22 to 24 i 
Nitrogen .. «+ e« 056 oe 0 ee 4to 5 

AccorDING to Richard Jacobsen, linen and cotton goods may be 
covered with a thick and flexible film of tin, which gives to them 
a very silvery appearance. The methed to be adopted is as 
follows :—- Ordinary commercial zinc dust is rubbed up with a solu- 
tion of egg albumen to a thin paste, and applied to the goods with 
a brush or roller. When dry this coating is fixed by coagulating 
the albumen with steam, and the fabric is then placed in a solution 
of bichloride of tin. The tin is precipitated upon the zinc in a 
very finely divided state. The stuff is then washed with water, 
and after drying put through the finishing machine, when the tin 
comes out with a brilliant lustre. The Scientific American says, 
a very beautiful effect may be poten by printing different de- 
signs in this way, or applying the material with stencil plates, and 
its use may be extended to decorations. 

THE production of coal in Sweden has not increased very rapidly. 
In 1870 the quantity raised exceeded only by 5 per cent. the yield 
of 1866. There is a prospect, however, at present that the pro- 
duction will be greatly increased by the discovery of large fields in 
the province of Skara, lying in the south of the kingdom, and 
through which the railroad from Goteborg to Stockholm runs. 
Experimental borings have been made, and in one case, at a depth 
of 560ft., twelve different seams have been found, varying from 
3ft. to 8ft. in thickness. Several companies have been organised 
to work the new mines, This discovery is of exceeding import- 
ance to Sweden, as the export of timber from that country tas 
reached its maximum, and as the demand for charcoal for smelting 
purposes has made wood very scarce and dear, At present Sweden 
imports coal from Great Britain, but it is anticipated that she will 
soon export this fuel to other countries. These coal-fields, 
according to the opinion of eminent geologists, are widely ex- 
tended. 

THE following hasreference to testing lubricants for machinery :—- 
Tojdetermine the viscosity a tube of about 15 mm. diameter and 10 
centimetres long should be taken and drawn out at one end so as 
to afford an orifice of about 14mm. On filling this tube up to a 
mark with the different oils and noting the time occupied in 
emptying, the relative viscosity may be found. The temperature 
should be kept as nearly constant as possible at 15 deg. Water 
takes 9) sec.; linseed oil, 88 sec.; colzaoil, 142 sec.; olive oil, 135 sec. 
To test the length of time during which the lubricants will remain 
fluid, Nesmith’s plan isrecommended. A weighed quantity of the 
lubricant is placed on a sheet of iron some two metres in length, 
which is set with a slight inclination. The distance which the oil 
will run before it gums, and the length of time it takes to become 
gummy, afford means of estimating the value of the lubricants in 
| this respect. It is also well to test the lubricants to discover 

whether any of the acid used in purifying is left in them, in which 
case they will etch the surface of metals upon which they may be 
| placed, and also as to their liability to become rancid. s 

PROFESSOR JAMES DANA has written in the American Journal 
of Science and Art the following on the condition of the earth's in- 
terior. It seems now to be demonstrated by astronomical and 
physical arguments— arguments that are independent, it should be 
noted, of direct geological observation—that the interior of our 
= is essentially solid. The condition of the earth’s interior 
here recognised is, as many readers will have observed, that sug- 
gested long ago by Professor W. Hopkins— the author who first 
offered (1839) a mathematical argument in favour of the earth’s 
either having a very thick crust or being solid throughout. In a 

aper on “* Theories of Elevation and Earthquakes,” in 1847, Pro 
essor Hopkins argues that the central mass of the earth became 
solid in consequence of the pressure whenever the temperature 
within reached a limit that permitted it; that crusting at surface 
from cooling commenced afterward ; and that between the regions 
of interior and exterior solidification there long remained a 
viscous layer, which, in the p ss of time, was gradually con- 
tracted by the union of the solid nucleus to the thickening shell. 
The possibility of solidification at centre from pressure, in the face 
of a temperature too high for consolidation from cooling, has not 
been experimentally demonstrated. Yet a number of facts favour 
the principle. It has been urged that since the solidification of 
rocks is attended by contraction, that is, by increase of density, 
and since pressure tends to produce this greater density, therefore 
pressure may bring about the condition of the solid. The fact 
that ice, which has less density than water, changes to water under 
pressure, has been appealed to in support of the conclusion. 

he pressure to which the material within the earth is subjected 
is so great that experiment can never imitate it, or directly test 
its effect. Beneath only 150 miles of liquid rock it would be not 
less than one million of pounds to the square inch. Less than 
this may have been sufficient to produce crystallisation, and so 
give rigidity to the viscous rock material, or at least so after the 
cooling the earth has undergone. The rigidity of slowly solidified 
rock is beyond that of glass or steel—or the degree which, according 
to Sir Wm. Thomson, must exist in order that the earth should 
be as completely free as it is from tidal movements in its mass. 
According to the above the solid part of the globe consists, as re- 
gards origin, of three parts: the central mass, consolidated by 
pressure-—the solidification centrifugal, or from the centre out- 
ward ; the roper, consolidated by cooling—the solidification 
centripetal, or from the surface inward; the outer crust, or 
superficial coatings—the supercrust—made chiefly by the working 
over and elaborating of the material of the ace through ex- 
ternal agencies, aided by the ever-acting lateral force from con- 
traction, and including all terranes from the Archean upward. 











MISCELLANEA, 

Tue Leeds Town Council propose to put up the price of their 
gas 3d. per 1000ft. from 1st October next. 

Mr. MircHeLt, engineer at the Solway Hematite Works, Mary- 
port, was killed on Saturday by an explosion of dynamite, which 
was being used for blasting purposes. 

A RETURNED convict, Ralph Fairbrother, is in custody at Wigan 
charged with stealing a watch from the body of one of the persons 
killed in the railway accident at that place. 

Tue Metropolitan Meat Market shows an increase of income for 
the present year, over the last, of upwards of £1000. It is 
gratifying to see this great public improvement prospering. 

PLUMBERS are said to have been the cause of a serious fire at 
the Ayr barracks, through which the main building was com- 
pletely destroyed and a detachment of the 21st Regiment rendered 
houseless. 

Ar the half-yearly meeting of the Bristol and South Wales 
Wagon Company held at Bristol on Saturday, it was stated that 
the rolling stock of the company now consisted of 6989 wagons 
and carriages, and two locomotives, being an increase of 35) 
wagons, after deducting 492 sold and redeemed during the past 
half-year. 

Wira regard to the Metropolitan extensions of the Great 
Eastern line, the directors hope that for the suburban traflic the 
line will very soon be opened to Liverpool-street, where they 
will have a junction with the extension line of the Metropolitan 
Railway, which is being pushed on to Bishopsgate-street as fast as 
possible. 

GENERAL D. D. SmitH, U.S., Supervising Inspector General 
of Steamboats, is making arrangements for the experiments with 
boilers which are to be made shortly at Sandy Hook. The Penn 
sylvania Railroad Company has given tive or six boilers for use in 
the experiments, and work is begun on the arrangements and 
structures necessary. <A similar series of experiments is to be 
made in Pittsburgh. 

A LARGE number of shells for the 35-ton gun are being stacked on 
the wharf at the Royal Arsenal, Woolwich, in readiness for cou 
veyance to Portsmouth, for apportionment among the various 
ironclads, about 10,000 similar shells having been manufactured 
and completed ready for use. The majority of these shells are of 
the Palliser steel pointed kind, and each of them weighs more 
than the third of a ton. 

On Wednesday morning between one and two o'clock, a land 
slip occurred between Bushby and Watford stations on the London 
and North-Western Railway. Workmen were employed for some 
hours in removing the obstruction, and, as a precautionary 
measure, the second road of rails was brought closer to the first. 
All the up trains had to be driven on the second road, at a 
slow pace. 

THE following is a statement of the quantity of coal shipped at 
Grimsby during July, 1873 :—Germany, 5330 tons; France, 455% ; 
Belgium, 574; Holland, 642; Denmark, 879; Russia, 3124; Sweden, 
1578 ; Norway, 1775; Prussia, 815; Egypt, 3805; Turkey, 1064. 
The foreign shipments amounted to 24,145, Coastwise there were 
shipped, 2364; in all, 26,509, In 1872, the foreign shipments 
amounted to 31,270; the shipments coastwise to 4241; in all 
35,511. The decrease in 1875 thus amounts to 9002 tons. 

EARL FITzWiL.iaM, with a view of removing the differences 
which recently existed amongst his miners, and upholding the good 
feeling which has existed for generations, invited the whole of his 
workpeople to Wentworth-house. There were two processions, 
numbering about 2500. One started from Parkgate, near Rother- 
ham, and the other from Elsecar. His lordship, together with 
the Countess and other members of the Fitzwilliam family, 
mixed amongst the people, and officiated as waiters at some of 
the booths, 

THE ordinary meeting of the Shettield Tramways Company was 
held on Thursday, at the offices, Queen Victoria-street, Sir W. 
Brett in the chair. The report stated that the subscribed capital 
was £51,857. The tramway was being constructed in ions 
sections, at a cost of £34,783, and would be completedin December 
next. The chairman said he was much disappointed at the delay 
which had occurred in the construction of the line, but that 
delay had arisen from the necessity of adopting certain conditions 
the roadway being laid down by the Corporation of the town. He 
regarded the undertaking as promising most satisfactory results, 

Ar the end of this year the Stockton and Darlington Railway 
passes entirely into the hands of the North-Eastern Railway Co. 
On the Darlington section there are now 252 engines, 220 of which 
are constantly at work. Lately four splendid new passenger 
engines, which are known as ‘* Ginxs’ Babies,” have been con 
structed for this section. Kach of these engines weigh 40 tons 
and cost upwards of £2500. These engines have been run at 71 
miles an hour. The stroke of piston is 30in., diameter of 
cylinder 17in., and the boiler pressure is 140 Ib. per square inch. 
No fewer than twenty engines are being built fo. the Darlington 
section, ten at the Avonside Works, Bristol, and ten at the 
asgow Locomotive Works. Most of these are goods engines, and 
are large and powerful. 

Aw extraordinary meeting of the Direct United States Cable 
Company (Limited) was held on Thursday, at the City Terminus 
Hotel, for the purpose of considering the expediency of modifying 
the route of the proposed cable to the United States; Mr. E. H. 
Lushington in the chair, The chairman said the meeting had 
been called for a special purpose, which would require great 
consideration on the part of the shareholders. Having described 
the proposed route of the cable, he stated that they could send 
nineteen words per minute. By touching at Newfoundland the 
directors would be able to give the shareholders a better article 
for their money. He had visited the works of Messrs. Siemens 

srothers, the contractors for the cable, and he was satisfied that 

every effort would be made to render the cable efficient. He 
moved :~-“*That in the opinion of this meeting it was desirable to 
make such arrangements as would enable the company to land the 
cable at Newfoundland and Nova Scotia, or either of them en rout: 
to the United States, and that the directors be requested to 
make such alterations in the contract with Messrs, Siemens, and 
take such steps as might in their judgment be best calculated to 
effect that object.” Lord Bury, M.P., seconded the motion, w*'-) 
was agreed to, and the meeting separated. 

A Goon deal of interest is now being attached to the prop 
to bore for coal near Doncaster, throughout the greater part 
which town the measures are known to exist, extending for mil 
to the south and west, and it is believed to the east as well. 
Indeed, the finest unworked coal-field in Yorkshire commences 
within three or four miles of Doncaster, its area being upwards of 
seven square miles, the thick seam varying in depth, being from 
500 to 600 yards from the surface. The mineral owners include 
Lord Halifax, Mr. Thelluson, Mr. Taylor, and others, and although 
there is no railway accommodation within three or four miles of 
any part of the vast field, yet an offer of £300 an acre was re 
cently made for several hundred acres of what is known as the 
Barnsley coal. The great importance of having the most reliable 
information with regard to the probable course of the coal 
measures from where they are now being worked in South York- 
shire, induced an eminent geologist and mining engineer to examine 
the district from Wombwell to Lincolnshire, and the report has 
been so far satisfactory, as to leave very little doubt that the 
celebrity of Doncaster for its annual racing carnival will be 

lipsed by its b ing the centre of a vast and valuable coal- 
field finding employment for many hundreds of hands. There is, 
therefore, every reason to believe that the district around Don 
caster will become a most important one in connection with the 
raising of coals and that the iron ores of North Lincolnshire will 
be smelted with fuel raised in that county, and close to where the 
stone is now being worked, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RIVETING, 

Sir,—Mr. Browne’s explanation of his calculation of the section 
of experimental strips relieves him on this point of the charge of 
carelessness brought against him by the writer; the carelessness 
is, however, as Mr. Browne admits, transferred to the writing 
instead. On the other hand, I must admit having mistaken 
Mr. Browne’s percentages for those of the sections of ype left 
after punching, instead of the comparative strengths of joint to 
solid plate. It will be found much the simpler plan in comparing 
the strengths of riveted seams, to adopt the system of comparing 
simply the percentage of plate left after punching. In fact, in 
marine boiler work, the Board of Trade allowance of a maximum 
strain of 80001b. per square inch of actual section renders this 
the only admissible plan of estimating the strength of a seam. 

A careful comparison of Fairbairn’s experiments seems to prove 
that the loss of strength per unit of section in a riveted seam 
compared with the solid plate is principally due to the cross 
bending action which must take place in a lap-jointed seam, The 
results of these experiments prove that double riveted seams have 
a considerably higher average strength per unit of section than 
single riveted seams, and also that double et ng seams 
have a slightly higher average strength than lapped double riveted 
seams. ‘The experiments on double butt-strapped seams were not, 
however, sufliciently numerous or varied as to prove conclusively 
the superiority in this respect of such seams over the ordinary lap; 
and the writer is not aware that this point has been set at rest by 
any extended set of experiments since that time. 

Mr. Browne acknowledges the excellence of the double butt- 
strap system on the score of workmanship, but seem to hint that 
it will prove more costly than the usual plan. A little calculation 
will prove that—for marine boiler work at least, where large 
diameter of shell combined with high pressure necessitates thick 
plates-—the system can be made as economical as it is acknowledged 
to be excellent. On the other hand, if the system is adopted, and 
the proportions of riveting suitable for ordinary double riveting 
hor a: it will be little wonder if people complain that the plan 
is a costly one. 

One other point. All experiment serves to prove that in equal 
sections of rivet and plate between rivet holes, the rivet is 
capable of bearing the greater strain; this proves that the pitch of 
riveting should be still further extended. Can experiment not 
determine how far we may go with safety in this direction? 
Meanwhile the mere knowledge of the fact does us no good, as the 
Board of Trade naturally gives us our allowance of 8000 1b. per 
square inch on the minimum section, whether that be in the rivet 
or in the plate. In my letter of the 17th ult. you make me 
speak of a steel boiler fin. thick, whereas a steam boiler was in- 
tended. , H. MWC. 

Glasgow, August 5th, 1873. 





TILE PRICE OF COALS, 


Sir,--Some weeks ago you kindly published a letter of mine on 
** Social Engineering considered as a Source of Profit,” in which I 
recommended the formation of public companies to offer grates to 
householders which would give the same heat as ordinary fire- 
places but with the consumption of half the supply of coal, the 
householder to be allowed a few years to pay off the cost of the 
new fire-place, so that his annual expenses will not be increased, 
and at the same time an immediate demand for full payment will 
not be made, Thus, every householder can have no possible reason 
for saying ‘‘ No,” when a grate is offered him for sale by the com- 
pany, and as the company could go to every householder in London 
the profits ought to be very large. 

It appears that the persons at the root of the evil are still keeping 
up the price of coal, and mean to do so next winter if they can. 
Consequently, now is the time for scientific men and capitalists to 
combine and bring out new fire-grates, new gas stoves, and all 
kinds of apparatus for the economical consumption of fuel. Such 
things will sell largely at the beginning of next winter if exten- 
sively brought under the notice of the public. 

As there isno chimney over household gas flames the heat from 
these is not lost up a chimney. More perfect combustion of the 
gas on Bunsen’s principle increases the heat while destroying the 
light, but giving a further gain in the direction of economy. Some 
months ago I bought a bit of brass tube A, B, three inches long 
oo and three-quarters of an inch in diameter, and 
A had two holes bored near one end; one of these 

' holes is shown at E, I dropped this over the 
ordinary gas burner D, F, H, in the kitchen. 
Thus, air entered this tube at K and at the holes 
E and mixed with the gas rising from D, the 
mixed air and gas issuing at A and producing the 
ordinary very hot Bunsen’s flame. This piece of 
brass tubeand the boring of the holes cost sixpence. 


z= Joints of course cannot be cooked over the little 

of flame, but water can be boiled in kettles and 

B he saucepans, and I have seen a great variety of 
UK cooking going on over this simple gas jet, which 


\- is made, I have just been told, to do four-fifths of 

F — the work previously done by the kitchen fire, 

whereby the expenses for fuel in the kitchen for 
three months have been reduced to less than half what they were 
at the same time of year before the price of coals was raised. 

If fuel be ecomomised, the purification of the air of London to 
an enormous extent willbe the collateral result. We shall have 
clean, bright-looking houses and shops in place of the present over- 
grown coffins, and I do not despair of seeing roses and honey- 
suckle in the Strand. 

July 19th, 1873. 
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THE POSITION OF FUZES, 


S1r,—It always seems to have been considered a necessity, or if 
not quite a sine qud non at least a great advantage, that the fuze 
should be placed at the head of the projectile ; now in the earliest 
attempts at me gee fuzes this can be easily understood, as the 
fuze depended almost entirely for its ignition on the supposition that 
the shell would strike the object point first, but when experience 
showed that in many cases the projectile had turned round during 
tlight, orin ricochet practice, and the percussion of highly inclined 
surfaces, that other points of the shell received the blow, improve- 
ments were made in percussion fuzes, and ignition ensured from 
the fact of impact independently of the point of impact ; the ad- 
vantage or necessity of placing the fuze at the head of the pro- 
jectile thus ceased to exist. Similarly with time fuzes, as long as 
these are mad» of wood, or have their ends unprotected, they are 
unquestionably unsuited for any position in which they might be 
subject to a pressure sufficient to crush or drive them into the 
shell; but if no penny objections exist to a modification which 
would protect the head of the fuze, and if, moreover, this pro- 
tection should consist of a suitable per ion arrang t, we 
obtain a combination of time and percussion fuzes, and at tbe 
same time a freedom as regards choice of position. Now with re- 
gard to a direct alteration of the position of the fuze, that is to 
say, from the head of the projectile to the base, there are two 
things to be considered : first, the effect of such a change on the 
projectile; secondly, on the fuze itself. 

Suppose, then, that common shell is in question: by moving the 
fuze to the base of the shell the head of the projectile can be 
made solid and hard, and thus better adapted for penetration if 
required, a consideration which must not altogether be omi 
in so much that, for the penetration of common Bas we aee 
have recourse to Palliser projectiles formed of especially and 








chilled metal and with solid points ; but such projectiles cannot 
be relied on to act as shell if fired against unarmoured vessels, 
the ignition of the bursting charge depending on the heat gene- 
rated by the suddenly arrested motion on striking the iron plate ; 
but a Palliser. shell fitted with fuze in rear would be equally 
available against ironclad or wooden vessels, Again, if we con- 
sider the effect of the change on shrapnel in all shells of this class 
used in rifled ordnance, it will be seen that the bursting charge 
is placed at the rear of the projectile to prevent the two 
rapid dispersion of the bullets, and at the same time to produce 
an effect of propulsion. This position of the charge necessitates 
the use of a burster to carry the flame from the fuze to the 
charge; but, by bringing the fuze to the rear, the burster may 
be done away with, and a greater capacity of shell obtained. 

Secondly, as regards the fuze, the system which is proposed may 
be used either as a time, or percussion fuze, or both combined. If 
used as a time fuze the position at the rear of the shell is essentially 
favourable for the proper action of a time fuze, for although the 
rate of burning, independently of errors consequent on manu- 
facture, and the altitude in which the fuze is used will be subject 
to variation, it well be free from the far more serious errors 
arising from the varying pressure of the air in front of the pro- 
jectile; and, secondly, its ignition being dependent on the flash 
of discharge, requires no complicated urrangements, as is the case 
with B L guns having no windage, for, whatever be the nature of 
the gun, the fuze at the base of the projectile is always exposed 
to the action of the flame. In addition to these advantages con- 
sequent on the system adopted, the percussion fuze below 
described is necessarily very safe for transport, as po accidental 
blow would be sufficient to drive the plugs forward, and thus 
prepare the fuze for action. 

The fuze consists of 
the body A, through 
which are drilled two 
fire holes leading to 
the head of the time 
fuze, which is screwed 
into the lower portion 
of the body; these 
fire holes may be 
tapped with quick- 
match leader, or may 
be left unfilled. In 
the centre of the body 
is the hammer plug 
B; below this is the 
steady plate C OC, 
resting on the hollow 
support C, and in that 
position fixing the 
friction balls D. At 














the bottom of the 
chambers containing 


the friction balls, and 
which are coated with 
detonating composi- 
tion, are the fire holes 
into, leading direct] 
b b, the shell, throug’ 
which the flame from 
the composition 
passes, 





The time fuze may 
be of wood fitted with 
an adapter, by which 
it can be screwed into 
the body of the per- 
cussion fuze, or a 
second ring cut with 
a screw thread may be added when the fuze is used alone, 
in order to bring it up to the proper gauge. The action of 
the fuze is as follows: on the discharge of the gun, the hammer- 
plug is driven forward by the pressure of the gas; the steady plate, 
which is formed of an elastic metal, is thus driven down at the 
centre, and the ends raised above the side rests d d, at 
which moment the head of the plug having penetrated the 
metal, the neck ¢ is brought into the former position of the head, 
and the plate is free to recover its horizontal position, when it 
will be found to be supported by the side rests d d, as shown by 
the dotted lines; the friction balls are thus left free to move, and 
on the shock of discharge explode the composition, The time fuze 
is ignited on the discharge by the passage of the flame down the 
fire hole /f. Cc. L. 
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JACKETTED CYLINDERS. 


Srr,—In applying the dynamical theory of heat to the observed 
phenomena of the working of steam engines, it seems to be still 
generally supposed that all the condensation of the steam equiva- 
lent to the work done by the engine takes place, theoretically, in 
the cylinder. Thus, in the interesting article on “‘ Jacketted 
Cylinders ” in THE ENGINEER of July 18th, it is stated that, ‘‘ ina 
theoretical engine with a cylinder having perfectly conducting 
walls, and using a perfectly conducting fluid—which steam is not— 
the condensation which would take place in the jacket would be 
the precise equivalent of the heat transformed into work done by 
the engine.” 

Some years ago I ventured to point out that it is only after the 
cut-off, and during the expansion of the steam, such condensation 
takes place in the cylinder. When the steam acts at full pressure 
during the whole stroke no condensation takes place, theoretically, 
in the cylinder, as then the whole work is done in the boiler, and 
the equivalent disappearance of heat cannot be detected because it 
is directly made up by the action of the fire—-‘‘ Philosopical 
Magazine,” July, 1863. 

It should not be forgotten that the interesting experiments of 
Seguin on the working of large steam engines nearly forty years 
ago, made with the express purpose of proving the disappearance of 
quantitative heat, which he thought must be converted into the work 
done, failed to show the expected disappearance of heat. And the 
more recent experiments of the distinguished engineer, M. Hirn, of 
Calmar, described in his “‘ Exposition Analytique et —e 
cannot, I think, be fairly allowed to have proved a disappearance 
of heat equivalent to the work done by the engine, except during 
that portion of the stroke in which the steam worked expansively 
in the cylinder. Indeed, for a long time M. Hirn doubted the dis- 
a greece of heat from the working steam required by the dynam- 
ical theory, and, as for many ?~ the unsatisfactory results of 
my own experiments to prove the disappearance of Joule’s equiva- 
lent of heat in the working of steam engines, was a serious 
stumbling.block in the way of my full acceptance of this all-im- 
portant theory, I imagine that it may be interesting to other ex- 
——— inquirers to know that such loss of heat ought not to 

looked for at all, theoretically, in a cylinder working with full 
pressure steam during the whole strokes and that it takes place in 
the cylinder only during the expansive action of the steam. 


Sicily, July 25th, 1873. JOSEPH GILL. 





WORKING STEEP GRADIENTS, 


bog ty answer to the inquiry of ‘‘Gradient” in yours of 
Fg h, 1873, No. 917, p. 59, I think if he will write to or see 


. A y, engineer of the Monmouthshire Railway, at Newport, 
South Wales, he will obtain all the information he requires as to 
working steep ients. As I happen to have the gradients of 
the Eastern Western valleys on that line by me, I enclose 


hem, You will see by them that gradients of 1 in 42 and above 
arein daily use on that line for passengers, and gradients of 1 in 19, 


and 1 in 23, and 1 in 25, exist on parts used for goods and minerals 
only, Perhaps you would think these tables worth printing. 
77, Cannon-street, London, GEORGE SPENCER. 
Aug. 9th, 1873. 
List of the Principal Gradients on the Eastern Valleys Section. 


! 








From To — ‘| Remarks. 
Dock-street Station. .|ModeratorBridgeSidings| Level. 
Moderator Bridge Siding High-street Bridge... 242 Fall. 
High-street Bridge ..|Mill-street Station. . 59 Rise. 
Mill-street Station.. ../1} Mile Post 190 Do. 
1} Mile Post ../Tunnel oe 6s 127 Do. 

unnel .. .. .. ..\Cwmbran Sidings... .. 125 Do. 
Cwmbran Sidings .. ..|Pontnewydd Sidings 116 Do. 
Pontnewydd Sidings ..\6} Mile Post 6a. oof 130 Do. 
6} Mile Post .. .. ..|Pontrhydyrun Station ..| 112 Do. 
Pontrhydyrun Station..\Coed-y-Gric Distant 
| TAREE 4c we 0s ts 8s Do. 
Coed-y-Gric Up Distant 
S) ee -y-Gric Junction .. 56 Do. 
Coed-y-Gric Junction ..|Pontypool Station.. .. o4 Do. 
Pontypool Station.. ..\George-street Bridge, 
Pontypool .. .. .. 131 Fall. 
George - street Bridge,| 
oy Pee Se 247 Rise. 
9} Mile Post .. .. .. Junction with Pontne- 
wynydd Branches Level 
Junction with Pontne- 
wyndd Branches .. Pontnewynydd Statio: 292 Rise. 
Pontnewynydd Station 1¢} Mile Post .. .. ..| 120 Do, 
10} Mile Post .. .. ..Smatchwood .. .. ., 7 Do. 
Snatchwood .,. o-/10} Mile Post .. .. .. 42 Do. 
10} Mile Post .. .. Blaenavon Station.. 48 Do. 
Minerals 
Pontnewynydd Branches : only. 
Pontnewynydd Junction Branches Fork .. ..| 4 Rise. 
Branches Fork .. .. Parish-road Bridge ..| 25 Do. 
Parish-road Bridge  .. Blaensychan Colliery 
Siding .. .. .. ..|f 19 Do. 
Branches Fork .. .. Parish-road Bridge ..!| 29 Do. 
Parish-road Bridge _.. Gellydeg Colliery Siding | 23 Do. 














List of the Principal Gradients on the Western Valleys Section. 
| 
| k 
From To — * Remarks. 
Dock-street Station ..\Commercial-street.. ..| Level. | 
Commercial-street.. ..Courtybella .. .. .. 196 | Rise. 
— +» s+ ++/Park Mile under Bridge 217 =| Do. 
Park Mile under Bridge/Bassalleg Junction __..| 286 Do. 
Bassalleg Junction.. ..\Rogerstone-road Bridge} 174 | Do. 
Rogerstone-road Bridge4 Mile Post .. .. .. 228 | Do. 
4Mile Post .. .. ..|/Risca Mill.. .. .. ..| 914 | De. 
Risea Mill... --|Hall’s Junction .. ..| 182 | Do. 
Hall’s Junction . Cross Keys Bridge.. ..| 163 | Do. 
Cross Keys Bridge.. ..|AbercarnCollieryBranch| 153 Do. 
Abercarn Colliery Branch|Abercarn Bridge .. ..! l4u Do. 
Abercarn Bridge .. ..|Abercarn Tin Works! 
Junction .. .. .. 240 Do. 
Abercarn Tin Works} 

Junction .. .. .. Crumlin Bridge 140 | Do. 
Crumlin Bridge .. ..'Level Crossing 264 | Do. 
Level Crossing +. 12 Mile Post .. 100 | Do. 
12 Mile Post .. .. ../13} Mile Post .. .. 106 Do. 
13} Mile Post,Llanhilleth Aberbeeg Junction 116 Do. 
Aberbeeg Junction ..16} Mile Post .. .. 62 Do. 
164 Mile Post .. .. .. 17} Mile Post .. 66 Do. 
17} Mile Post .. --/18$ Mile Post .. .. .. 60 Do. 
18} Mile Post .. .- Blaina Station.. .. .. 70 | Do, 
Blaina Station... --|19} Mile Poat .. .. .. 53 Do. 
19} Mile Post ... ..  ../Termination of Railway 57 Do. 
Nine-Mile Point Branch : 

Risca Junction .. 53 Mile Post 242 Do. 

5} Mile Post .. 6 Mile Post ee 101 Do. 

6 Mile Post -- (68 Mile Post .. .. 148 Do. 

6} Mile Post --/7} Mile Post .. .. .. 131 Do. 

7} Mile Post -- «+9 Mile Point Junction .. 145 Do. 

Abercarn Colliery Branch: 

Junction with Main Line'Gates.. .. .. .. «. 158 Do. 

Gates.. .. .. «. «. Weighing Machine... .. 54 Fall. 
Ebbw Vale Branch: 

Aberbeeg Junction .. 15} Mile Post .. 85 Rise. 

15} Mile Post .. --/19 Mile Post 80 Do, 

19 Mile Post -- 20 Mile Post ot 74 Do. 

20 Mile Post +» «+ Beaufort ArmsInn .. 63 Do. 

Beaufort Arms Inn _ .. Rassa Railway Crossing oa Do. 

Minerals & 

Cwmtillery Branch: | goods only 

Abertillery Junction ../16} Mile Post .. .. .. 88 | Rise. 

16} Mile Post .. .. 16} Mile Post .. “ 31 Do. 

16} Mile Post .. - Incline Foot . 28 Do. 





BEDE’S CORLISS ENGINE, 

Str,—In yourdescription of Bede’s engine last week you say that 
more than one English engineer has claimed the design as his. 
Perhaps you will allow me to state that the mode of making the 
cylinder in four separate pieces, and of jointing those pieces 
together, is the only part of the design which I claim. I patented 
this arrangement several years ago in England and on the Con- 
tinent. WILi1aM INGLIs. 

Bolton, August 13th, 1873. 





RETAINING WALLS, 

Sir,—With reference to my two former papers on “ Retaining 
Walls,” in your impressions of June 25, 1869, and January 6, 
1871, I wish to add a few remarks with regard to another form of 
wall with curved batter, and which has been proved by several 
writers to be everywhere of equal strength. It is that called the 
semi-cubical parabola, where the square of the thickness of the 
wall at any point is as the cube of the depth there from the top, 
and I wish to apply it to the formulz I gave in my former papers, 
to observe what difference is caused by using it instead of the 
ordi parabolic curve adopted there, Referring to this figure, 
which is the same as that at the beginning of my paper of 
January 6, 1871, let AGB be a curve of the form ofa semi- 
cubical parabola, with G F passing through its centre of gavity. 


Then A K? = B E?: B Ks = H?:: A H? = E F*:G Bi, 
RY) _—) 
GH=H ae 


area of ABE=2HxBE, Doof AGH =3 
v ‘ 


AH xGH, 
Do, of AEFG =H x EF- 2Anx GH, 
0 











co b 


Hx EF- 3AHxG 





H=;HXBE, 





3 3 
H xjEF -3 EF x 
xt : H 4/ 


_ 3gPpa/EF _ BE 3 
EF 5 BPY/SE eB 


EF _ 15x BE, 
BE 5 


/TF_ py BE 
ER 4/ 2 B=Br - ’ 
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I/EF? 5 BE 
BFA/ wm = 3BF- SS 
._BE 
EF 5 BE_ EF 
. BE: = 3 3EF~ 3 
- BE\ (/-_ BE)? 
EF: (5-55 (5-55). = 
BE ~ aia. iia, 
; BE 
BE\*/;. BE\?_o BE arx 
E y) (6-55 = 3, py = 5, 
BE 


BE=375909 EF, EF= >, 
3°759 

BE 3759BE-BE 2759BE_ 
3°759— 3°759 3739 ~~ 


moment of ABE = 2H x BE x 734BE = ‘2936 B Et x H, 
” 
E 


BF=BE-EF=BE_ ‘7343 E, 


Do. of AECD = (H x CE) (BE+ © 
Ditto of 
aBcp=H (CF, c ExBE+2936B E*)= 
H (CE + BR) - *4128B E2). 


If we take a triangle of equal area with A G B E, and similar to 
a triangle A B E, we shall find that its base will 


= Br4/! = 


and, therefore, the distance of a perpendicular from its centre of 
gravity to 


804 B E, 


894 B E_ 


° 


; 298 B E, 
and therefore, B E - 298 B E = ‘702 B E,or nearly the same as 


before. 
Let C E = 6, and other values as in former papers, then 


120 9 ((¢ + B E)?--4128 B E*)= 160,000, BE = 622, 
and weight of wall = 120(20 x 6 + 2 20 x 6-22) =20369, 


To find the moment of ABC DwhennABE=AECD, Then 








5 
BE=—; C E, 
area of P 
ABE=Hx=BE=H*xCE, 
| 
| 
i 
! 
: 
‘ 
I c 
\ 
c gong B 
moment of 


ABCD=(HxCE) (BE+°%)+(H x 7 BE) 74 BE = 
(Hx CH) (2 CE + ¥)+ (H x CE) 7343 CE = 
(Hf x CE)SCE+ (Hx CE) 185 C0 E = 4935 H x CE. 


Then 
120 x 20 x “4835 C E? = 160,000, C E = 3°71, BE= 


io 


3°71=9°28, 


and weight of wall F 
= 120 x 20 (3714 = 9°28) = 17808, 
» 


When both the front and back of the wall are curved and 


ca ‘ parallel. When E F passes through the 
oe 4 centre of gravity, tofind EA. Area of 
EABF=HxEA+ 4 @r-gEa)= 
o 
3H 2H 
\ 5 x EA+— x BF, 
\ Area of 
oc \ EFCD=HxcF+*H@p-or= 
\ v0 
\ \ 9 
\ 2H op y 3H, gp, 
a " Then as E F bisects A BC D, 


: 2H 2H 3 

5 XEA+ > xBF=", xCF + TED, 
2BF =2CF+3ED-3EA, 

For stability, 

_$3BC SAD 

—_ e* 


2AD AD 
» = =) 


cr-A D 


BF 
4 
+3ED-3EA, 


AD 3ED—S3EA,andas3AD=3ED+3EA, 


subtracting, 


80 


2AD=6EA, BA=ADP. 


To find EA when the perpendicular which bisects A B C D 
passing through its centre of gravity, 5 eA 
alls on its inside corner, Area of 
EcD="#x ED= ou 
(AD — E A), 
Area of 


ABC E=HxEA - 24 (go_xa), 
0 


SH (AD-EA)=HXEA + 2H 


5 


(BC-EA) = 98 Ea 42H po 
vo 
6He,-3Hyy 
5 5 


. SSten BO 
5 BOC= 7 BC,EA= ra 
To find the moment of A B 








c 13) 


EA= 
generally, and for stability 
BC 
EA $DA+ 2 
6 


SH x BC 


20 





Then with values as before, 
120x 29 LBC". 
so 


9 


3Hx BC 
~ 90 
oie 3 a x BC 


Then with values as before, 


20x20 ° BC _ 160,000, Be 
v 


weight of wall =120x 


If DA is to be 2 


3H x BC 
20 
will be * 
20 
Then with values as before, 


3HXBEC 
20 
will be 37° 
20 
Then with values as before, 
120x290 2BC 
20 
weight of wall = 120x 


20 
a 3HXBC 
will be ar 


Then with values as before, 
120 x 


120 x 





n 


have received from al 


Now, Sir, the 
interest, and to 





C D when the curves of the front 
Area of 


and back of the wall are of different radii, 


= x 1 ene+3aD)= 
P ° 
as “Hor + 3H pDE- 
0 ? 
2CF+3DE 


H x BC (2Be 4 


12020 7! a = 160,000, BC = 11 


(2BC0 + 


5 





EFCD=HxcF+° ME-cR = 


2H 3H > 
. % CFi-, D E, 


Ditto of 
EABF=H xEAa+7H 


v 
(BF-EA)= = EA+ 


28 BF, 
v 


Ditto of 
ABCD=7Hop + 
> 


* 
Pa) 


Hpr+*% 


3H 


EA +7H 
5 


BF=Hepeo+3ap), 


Moment of A B C D for stability 


3H 
5 


3HxBC 


EA+ 


oy 2BC +3AD). 
“7H pE 
, 


3EA+2BF, 


6 


3BC 
2 


will be 74 *X BC Ope +* Bejan 
20 { 


weight of wall =120 x 70 (2 x 1023 +3 x 
v 


10°5 


3H x BC opoyno=H BO - 


= 160,000, BC = 1217, DA = 


20 (2 x 12°17 +3 x 4°06) = 
» 


4 


20 


1271, DA = ; 


and weight of wall =120x 20x 





33 BC 
sv 


2 X 15°38 
5 


Adding 3 E A to both sides, 2C F +3DA=6EA+2BF, 
3$DA+2CF-2BF 


If D A is to be ; LB C, then the moment, 


(22BC +3 AD) 


51 BC 


sO 


160,000, B C = 10°23, DA ; 10°23 = 7°67, 


7°67) = 20860. 


If D Ais to be 3 B C, then the moment 


2BC+3 AD) 


3BC 


2@BC+2BC0)=H?2S, 


° 
1, DA=~ 10°54 = 7°03, 


20 » « — ao 
“ (2 x 10°54 + 3 x 7°03) = 20238, 
o 

,BC, then the moment 


2BC+3AD) 


3 en 21 BC? 
, Be ) =H a0 
27,DA =! 1127=53, 


9 
weight of wall =120~ 20 (2 x 11°27 + 3 x 5°63) = 18930, 
vw 
If D A is to be : B C, then the moment, 


(2BC +3AD) 


90 ° 


1 


1217 = 4°06, 


17526, 


If D A is to be , BC, then the moment 


3H x BC ope +3AD) 


33 BC? 


8 


BC)=H 


= 160,000, BC - 


12°71=3'18, 


| \ weight of wall 

=120x "9 (2 x 12°71 + 3 x3°18)=16780. 
» 

If a wall of this section is required. its 

moment is 


2936 B C2 X H, 


and water level with the top, 
20 x 


2936 B 5, 666. 
BC = 1538, 
= 14764, 


JAMES 8S, Tate, C.E. 


NEW METHODS FOR THE SEARCH OF SPRINGS OF WATER, 
S1r,—A few months ago you were kind enough to insert in your | induce the Government to build a line to Gallipoli, so as not to 
valuable journal a letter of mine, in which I gave some details | make Enos the only outlet of Turkish commerce, and it is pro- 
about certain modern methods, now most successfully resorted to | bable that the Government will accept this  peepenl There are 
on the Continent, for ascertaining in arid lands the exact situation uk and from Kustendjie 
of underground springs and water-bearing strata. 
T oasis of England a number of letters re- 
uesting me to give further particulars, thereby illustrating to me 
the interest which the public take in the matter. 
uestion being one in which I myself take great 
which I have for years paid considerable attention, 
you will find it natural that I should be particularly anxious— 
independently of any pecuniary object—to make it as popvlar as 
possible, especially through its results, Having : 
time at my disposal, I beg to offer this to the public :—Should any 
person owning land or property insufficiently supplied 
choose to avail himself of my services for 
of sources of water supply, I offer them 


Since then I 


now some spare 
with water 
his land in 
tously, re- 


queing only thet the results should be made as widely known as 


can be. 
May I add that the methods to which I refer, although new, are 

now thoroughly tested. In France and Algeria, as can be proved 

by official documents, thousands of wells and fountains have 

been successfully dug where previously most inconvenient scarcity 

of water prevailed. L, JouRD'HUL 
5, Norfolk-square, Southsea, Hants, 12th August, 1873. 








THE ANNUAL REPORT OF THE CHAMBER OF 
COMMERCE OF CHARLEROL 


Tuts is always an interesting document, and this year more 
than usually so. Divesting the report of some of the verbiage for 
which our neighbours have rather more love than ourselves, its 
pith will not teke up much space. In the first place the Chamber 
records the fact that the collieries, the ironworks, the glass- 
houses, the construction shops—in fact all the great industries con 
nected with these—have “exhibited unexampled activity in the 
midst of unheard-of prosperity.” The report proceeds to say that 
raw and manufactured articles have attained fully remunerative 
prices, and that the workmen have found in a considerable increase 
of wages a source of well-being and a possibility of realising im- 
portant economies. Unfortunately this possibility has not been 








converted into a reality, the report showing that the deposits in 
the savings banks have actually fallen off in place of exhibiting an 
increase. In spite of the advantages accorded, in spite of the 
advice and efforts of many philanthropic manufacturers, the work- 
man eats up his wages, be they increased or diminished. This 
point deserves attention, and corroborates to a certain extent 
what has sometimes been said respecting workmen, namely, that 
the more they earn the less they work, the more wants are ereated, 
and the less for savings. 

It must not be forgotten, however, that the wages of the Belgian 
workmen are still very low, that they work for an undue number 
of hours, and live on a diet which is insufficient for the due main- 
tenance of muscular strength. 

_ With respect to the collieries, the report says that the year 1872 
is remarkable from four points of view, namely, increase in pro- 











duction, ctivity in business, rise in prices, and increase of salaries. 
| The amount of coal raised in the province of Hainault was increased 
} by more than a million and a half tons, bringing the total to 114 
| millions, while in 1861 it was only 8, and in 1871 but 10 millions, 
| The report goes into a long history of the rise in the price of coal, 

but it admits that panic is answerable for much that has ocurred, 
} and speculation for still more. Speculation, says the report, 
seized upon many of the markets, and thus we saw many impor 
tant transactions pass successively and rapidly through five or six 
different hands, with an additional rise at each shift. While the 
price of coal was thus doubled, and, indeed, almost tripled, the 
augmentation ef wages was only 25 per cent.; and, secondly, the 
average number of tons extracted was 157 per man, which sur- 
passed that of previous years. The only way of accounting for 
this latter fact is that the demand for coal caused as much as 
possible accessory work to be set aside for the time. 

With respect to the iron trade, the report, after referring to the 
excessive rise in the prise of iron in 1871, adds “* Unfortunately 
the selling price of 1872 is far from indicating the prosperity of 
our metallurgic affairs; it cannot be denied that, in spite of all 
contracts, which tied their hands to some extent, the condition 
was favourable to producers during the former half of the year, 
but the rise which continued was rather the reverse of favourable 
to sellers, and that in consequence of a state of things which 
was seriously prejudicial to them, not only did wages rise in pro- 
portion to the power and extent of production but raw materials, 
and especially coal, reached such exorbitant prices that the rolling 
mills were compelled to ask unusual prices for their preductions, 
were scarcely remunerated for work which finished even by failing 
them. Thus, the year 1872, so rich in promise at the outset, led 
us into the abnormal and critical position which existed at the 
opening of 1873. The ironmasters, being totally unable to reduce 
their prices on account of the excessive cost of fuel, found them 
selves in the presence of purchasers who refused their orders in 
the market. Here was a veritable cul de sac for our producers, 
and stoppages must inevitably come before long unless there is a 
fall in the coal market.” 

With regard to the glass trade, the report, after recording the 
rise in prices says, ‘‘ It would be a great error to suppose that the 
glass makers alone have profited by it ; the enormous rise in the 
price of coal must be taken into account, as well as the rise in 
wages, &c.” In the month of November the arrival of orders 
suddenly ceased, the selling prices fell without a corresponding 
diminution in the cost of sualesiion, for the coal, though lower 
in quality, preserved its price. Under such conditions it was 
evident that the glass trade could not, without a difficulty, support 
the foreign competition ; already the Belgian glass makers met 
those from the North of France in the London market, where they 
had never appeared before, but who could rival us now on account 
of ” to 25 per cent. in their favour in the price of glass-house 
coal, 

The year is declared to have been generally disastrous for the 
sugar makers, principally on account of the high price of fuel. 

The general conclusion to be drawn from this important docu- 
ment is, that the year 1872 was very good, especially for the coal- 
owners ; and that it would have been excellent for all the world if 
therisein the price of fuel had been kept within a »er limits, by the 
absence of that panic and those speculations which exaggerated it; 
and, finally, that to such exaggeration are due all the difficulties 
of manufacturers, so that what should have been a source of 
riches for all the world has become a public calamity. 











New Metnop oF PrRoTecTiING THE PLATES OF Iron SuHips 
| FROM CorrosIon.—To prevent the corrosive action of bilge wate: 
| upon plates of iron ships, Mr. James Young has suggested anid 
tried the use of lime, to neutralise the acid of the water. Actual 
experiment, continued for several months shows that a small 
| quantity of lime in the bilge water, wholly prevents the corrosion 
| of the iron plates.—Scientitic American, 
Tue TurKIsH Ramways.—The railway system, whose esta- 
blishment in Turkey has just been inaugurated by the opening of 
| the line from Constantinople to Adrianople, is based on a pro- 
| jected railroad to Novi, of which the above line forms a part. 
| This railroad will pass through Roumelia and Besnia, and be con- 
|} nected at Novi with the Croatian lines; it will unite by the 
shortest roads the four largest towns of Turkey—Constantinople, 
| Adrianople, Philippopolis, and Sophia, which are the centres of 
the industry, commerce, and civilisation of the country. In the 
south the lines from Uskup to Salonica and from Adrianople to 
Enos have been open for public traffic during the past twelve- 
month ; both of these lines terminate in harbours of the -Egean 
The principal Turkish merchants are now endeavouring to 


| also the lines from Varna to Rus to 
Czemavoda, which have been open for the last ten years, but have 
| hitherto, owing to their isolation, not d their Le a The 
total length of the railways now open for public traffic in Turkey 
| is about 1350 kilometres. Of the other lines which are about to 
be built by the Government out of public fands the principal is 
| that from Sarembey to Sophia, which was begun a few weeks ago. 
This line would be connected by a short railroad to Nish-Alexinacz 
with the Servian lines. The line from Adrianople to Shoumla, 
which is also in course of construction, would connect the Turkish 
railways with those of Roumania and Ivania, The Bosnian 
lines from Sophia to Kostendil, and from Kostendil to Banialuka, 
are now being surveyed. Nearly all the above lines will be of 
commercial importance, 


great strategical as well as 
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PUMPING ENGINES, METROPOLITAN MAIN DRAINAGE WORKS, WESTERN SECTION. 


MR. BAZALGETTE, ENGINEER, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Borvzav, Rue de la ag 
BERLIN.-— Messrs. A. AsHER and Co., 1 den Linden. 
VIENN A. —Mesers. Grrowp and Co.. 

LEIPSIC.— Atrnonse Diz, 7 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTICE, 


*,* With this week’s number we issue as a Supplement a two-page litho- 
graph, representing a Brake Van for the London, Brighton, and 
South. Coast Railway. Mr. W. Stroudley, engineer. Each 
number, as issued by the publisher, should contain this Supple- 
ment, and are requested to notify the fact should they 
not receive i 


TO OOBRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage , in that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be panied the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

T. Square.—Mr. Marshall, 81, Newhall-street, Birmingham. 

8. M.—They lie at the bottom of the dock, out of the way. 

J. A. E.—No such report has appeared ; nor can we tell you when one can 


Susscriper.—You have only to look at our advertising columns to find what 
you want, 

J. A.—You labour under a misapprehension. Even if electricity were gene- 
rated as you suppose it would be at once carried off to the earth by the 
wheels and rails. 

C. E. 1.— There is a dictionary edited by M. M. Rumpf and Mothes, published 
by Tribner. The work by Messrs. Tolhausen is in course of publication 
by Tauchnitz. It may be procured through Sampson Low and Co. 

G. E. (Hull.)—The only good and complete work with which we are ac- 
quainted is “ The Machinery of the Farm,” by Robert Scott Burn. It is 
rather behind the time now, however, and requires to be revised. It is, how- 
ever, as far as it goes, a sound and excellent work, 























SUBSCRIPTIONS: 

Tue Evornger can be had, by order, from any newsagent in town or country 
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THE IRON AND STEEL INSTITUTE. 

Very high expectations have been raised as to the 
results of the forthcoming meeting of the Iron and Steel 
Institute in Belgium. During its short but remarkably 
successful career, this Society | Be contributed a great deal 
to the advancement of practical science, and to the promo- 
tion of the highest commercial and industrial interests of 
this country. Established in the latter part of 1868, it 
held its first provincial meeting in Middlesbrough, the 
capital of the Cleveland iron trade, and a town which, 
having respect to its unexampled development, Mr. Glad- 
stone has not inappropriately termed, “ The youngest child 
of England’s industry.” There the members of the Insti- 
tute were allowed an opportunity of seeing for themselves 
some of the more wonderful advances e by the metal- 
lurgical arts within the last quarter of a century. Cleve- 
land has led the way to many improvements that other 
and much older districts were subsequently constrained to 
adopt ; and there is no saying how much of the impetus 
that Scotch and Staffordshire ironmasters have received and 
manifested within the last few years is due to the result of 
the Middlesbrough meeting, where, it may be presumed, 
not a few of them witn for the first time in their lives 
the results obtained by the use of high blast furnaces 
and a high temperature of blast. The leading features of 
the Middlesbrough meeting were the paper read by Mr. 
Edward Williams, r for Bolckow, Vaughan, and Co., 
“On the Manufacture of Rails,” and the practical illustra- 





tion, at the works of the firm, of the metallurgical process 
with which the name of Mr. J. Palmer Budd is associated. 
Since then the Institute has visited South Wales, Dudley, 
in Staffordshire, and Scotland; so that it has really been 
to all the chief centres of the British iron trade, Barrow-in- 
Furness alone excepted. The next most interesting meeting 
was probably that of Dudley, where the merits of the 
Danks puddling process were first expounded in this 
country. There are now several complete forges in course 
of construction in Cleveland on the Danks principle; and 
it is ex that when the practical operation of these 
works has more fully demonstrated its advantages the 
Danks rotary puddling machine will supersede to a very 
large extent the present system of puddling, unless, 
of course, something still better meanwhile appears. 
The report of the Commissioners who went to America 
at the instance of the Iron and Steel Institute to 
inquire into the Danks system spoke most favour- 
ably of its merits. As yet, however, English ironmas- 
ters have had little or no opportunity of judging for 
themselves in this important matter, and it is satisfactory 
to know that Mr. Wood, the engineer of the Tees-side 
Ironworks, Middlesbrough—the only works in this country 
where the process has been fully tested—will report at the 
Belgium meeting of the Institute the results obtained at 
these works after a somewhat extended experience. A 
communication on the same subject is also expected from 
Mr. Forbes, the foreign secretary of the Institute, at the 
Sclessius works, near Liége. But the investigation of the 
Danks process is not the only work that the Iron and Steel 
Institute has performed in the cause of practical science. 
The president of the present year, Mr. Isaac Lowthian 
Bell, communicated to the world through its means a 
treatise “On the Development of Heat, and its Appropria- 
tion in Blast Furnaces of Different Dimensions,” which has 
done something to promote a correct and advanced know- 
ledge of this particular phase of metallurgy. Originally 
taking the form of a paper, intended, in all probability, as a 
merely fugitive contribution to the “Transactions” of the 
Institute, this treatise has been widely discussed by 
practical men, and the author has from time to time added 
new material, until it is now a bulky volume bearing the 
title of the “Chemical Phenomena of Iron Smelting.” 
This work has been translated by Professor Sumner into 
German ; by Professor Griiner, of the School of Mines 
in Paris, into French ; and by Mr. Akerman, of Stock- 
holm, into Swedish. This may be the most appropriate 
time to remark that Mr. Bell is at once one of the best 
chemists and largest ironmasters inthe North of England ; 
and in both of these capacities he has done much to entitle 
him to the confidence and esteem of the scientific world. 
Indeed, when he was in the course of last year elected an 
honorary member of a learned society in the United States, 
Mr. Abraham Hewitt, the United States Commissioner to 
the Exhibition of 1862, remarked that Mr. Bell had by his 
researches made the ironmakers of two continents his 
debtors. Mr. Bell will, no doubt, worthily fill the chair 
aged occupied by the Duke of Devonshire, and Mr. 

1, Bessemer, his predecessors in the presidential office. 

There are other interesting episodes in the history of the 
Tron and Steel Institute, upon which we cannot stay to 
dwell. But it is a signal illustration of the marked and con- 
firmed practical usefulness of the society that its list of mem- 
bership should in the course of four years have swollen from a 
little over 200 to close on 600, for, with the 80 prospective 
members to be proposed at the forthcoming meeting of the 
Institute, there will be nearly that oialer on the roll. 
Although the programmes of the forthcoming meeting are 
not yet fully made up, we have every reason to anticipate 
that the papers to be read will be both interesting and 
valuable to English members; and the interchange of 
experience and opinion arising out of their discussion will 
serve a most useful end. ‘The Belgian Reception Com- 
mittee have made every arrangement calculated to insure 
the comfort and convenience of their guests, to whom also 
all the principal works in the country will be thrown 
open. 


SEWAGE AND LOCAL GOVERNMENT. 


Beavtirut Chiswick is plaintively 
Metropolitan Board of Works for help. Chiswick has 
ten thousand ple, but no system of sewage. Can 
Chiswick be beautiful? Can Chiswick be clean, whole- 
some, or even respectable, while thus devoid of one 
of the primary elements of civilisation? This pretty 
suburb is just outside the metropolitan area, like a Peri 
at the gates of Paradise. There was a time when 
Chiswick was inside, but in the nineteenth year of the 
reign of Queen Victoria Chiswick was ejected. In the 
days of the Metropolitan Commissioners of Sewers 
Chiswick was metropolitan and paid rates accordingly. 
But when the Metropolitan Board was formed, in the year 
1855, Chiswick was left out in the cold with simply a 
mertang? debt of £3000, or a little more, as a memento of 

t felicity. The Commissioners of Sewers did very little 
~ Chiswick. The Metropolitan Board has done nothing. 
The Thames Conservators—a highly respectable body of 
gentlemen—have done something for the parish, inasmuch 
as they have given notice that if any sewage from Chiswick 
goes into the Thames the parish authorities will be subject 
to penalties. Somehow or other Chiswick has a few 
sewers, but they are “of a very limited character,” and 
“only permit of a very small part of the ish bein 
drained.” But, little or big, the sewers okie Rasen | 
or Chiswick will have to pay some terrific penalty, perhaps 
£50 a day, which in course of time will enable the Con- 
servators to seize all Chiswick in default. If sewers are a 
nuisance to the Thames, so are cesspools a nuisance to 
Chiswick, occasioning “noxious effluvia and the contamina- 
tion of the well water.” Some time ago Chiswick and 
other parishes united in a scheme to carry off their sewage 
to Bagshot, but “in consequence of the violent opposition 
of some parishes least interested, the scheme did not arrive 
at maturity.” 
remember the scheme, and how felicitously it placed a 
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In other words, it was snuffed out. We | of 





sewage pumping station close by the side of the reservoirs 
of two of the London water companies. So the project 


came to grief, and now Chiswick is in a sore difficulty. 
The Improvement Commissioners have a plan for the 
sewage of the parish, which plan could be carried out at a 
cost of £60,000—a tolerable sum for ten thousand people. 
But what is to become of the sewage? Nothing is so 
natural as for the sewage to go into Mr. Bazalgette’s main 
drainage system, and this is what is asked by the Im- 
provement Commissioners of Chiswick, who offer in re- 
turn to bear such portion of the cost of the main drainage 
works as the Metropolitan Board may deem just and 
reasonable, 

Supposing the Chiswick sewage to be tacked on to the 
metropolitan system at Hammersmith, what will become 
of it then? In the first place, it will go to Cremorne. It 
is expected that in less Gan two years from the present 
time the Cremorne pumping station will be at work, other- 
wise we should have to calculate on the contingency of the 
Chiswick sewage going into the Thames at Cremorne, 
where the Conservators have no power. As Cremorne 
will be all right in due time, we may reckon that if the 
Chiswick sewage comes into the metropolitan system it 
will travel on to Barking Reach, being first of ali, pumped 
up at Cremorne, and afterwards at Abbey Mills. So at 
last it will get into the Thames, in despite of the Conser- 
vators, having first of all traversed the whole length of the 
metropolis, 

Chiswick is but a typical case. There are other places 
which would be glad of access to the metropolitan sewers; 
but these sewers are none too large for the work they have 
todo. We also see in this case the operation of the Act 
of Parliament, which gives London the special privilege of 
casting its sewage into the Thames. The river is broad at 
Barking Reach and Crossness, and it is considered that if 
the sewage is discharged at proper periods of the tide 
there is nothing to fear. But the time may come when a 
different conclusion will be drawn. There are com 
plaints already from the neighbourhood of Plumstead, 
and even at Shooter’s-hill, that a smell of sewage comes 
from the outfall works. ‘The discharge from these 
works does not always preclude the progress of the 
sewage up the stream. Yet, what is to be done? The 
sewage of London cannot be stopped, and at present 
there seems to be no means of utilising it. But there 
is a law for the towns above London, and we are 
curious to see what those towns will do. Chiswick may 
hide itself under the wing of the metropolis, but there are 
other places which cannot do so, and they must obey the 
law. Necessity is the mother of invention, and as the 
necessity becomes more and more urgent, some mode of 
action will be discovered. Of all plans before the public 
down to the present time, that of intermittent downwar«| 
filtration seems to offer the fairest chance of escape. A 
comparatively small area of land, properly managed, is suffi- 
cient for this purpose, and some return may be obtaine:| 
for the outlay, while the effluent water is rendered not only 
bright, but non-putrescible. 

The second annual report of the Local Government 
Board contains a dismal revelation of the sanitary state of 
the country. There is in it a tabulated statement of “ In- 
quiries by inspectors with regard to local administration of 
the sanitary laws.” As bearing on the question we have 
just discussed, we would quote first of all the case of 
Edmonton. The date of the inquiry is June, 1872, and the 
“ground of inquiry” is said to be“ Excess of diarrhea. 
Complaint as to drainage and water supply.” Mr. Rad- 
cliffe is the inspector, and we read thus: “ Report post- 
poned to form part of general report on the sanitary con- 
dition of the suburbs of the metropolis.” We have not 
seen this report yet, but we feel certain there are plenty of 
materials for it. Presently we read of Finchley, the date 
being August, 1872: “Fever and diarrhea. Complaint 
of nuisance.” Again we have the name of Mr. Radclitte, 
the line following his name being—“ Report postponed. 
(See Edmonton.”) Afterwards we have Kilburn, wit! 
“excess of diarrhea,” and “Mr. Radcliffe—report post 
yoned (see Edmonton).” Further on we have North 
Woolwich, under the East Ham Local Board of Health. 
“ Fever and diarrhea ” are the occasion of the inquiry, and 
again we have “report postponed (see Edmonton).” Page 
Green is under the same cloud, but the complaint there 
originates in the sewage works of the Tottenham Local 
Board, Willesden, Woodford, and Leytonstone come in 
at the close. We hope Mr. Radcliffe will not fail to 
explore the West Ham district and the whole region to the 
east and north-east of the metropolitan area. Every year 
is making it more evident that the Metropolis Local 
Management Act of 1855 has fixed too narrow a limit for 
the sanitary administration of London. The area occupied 
by the London water companies is much larger than that 
which appertains to the Metropolitan Board. Should the 
latter authority ever be appointed to supersede the water 
companies, the question of an enlarged jurisdiction will at 
once present itself. Already we see that for drainage 
purposes the area is much too small, and there is a neces- 
sary association between drainage and water wary. If 
we take a survey of the whole country we see the same 
peril. Local administration is based on artificial boun- 
daries often much too narrow, and a future generation will 
assuredly perceive that drainage by “parishes” is too 
artificial and contracted a method to fulfil the laws of 
nature, whereas on the observance of those laws depends 
the health of the population. 


UNIFORMITY OF STRAIN, 


Ir we were to imagine a single fibre of iron, steel, or 
other material adapted for undergoing tensile strain, 
secured at one end to a fixed cmpets and having a weight 
suspended at the other, we should have the nearest solu- 
tion of the problem of “uniformity of strain” to which it 
would be possible to attain. Pushing this ment a 
little further, it may be assumed —_ey that the 
nearer we approach to these conditions with respect to any 
rod or bar Hi iron, the nearer also are we to the solution 
the problem in question. In other words, the smaller 
or bar the more uniform the strain upon it, and 

ater its strength. Now it is known as 
S reds and bars are proportionally stronger 
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than those of comparatively larger dimensions. The 
reason alleged for this apparent discrepancy is that the iron 
is of better quality, that is, that a superior de; of 
homogeneity can be imparted in the process of manufacture 
to the smaller scantlings. This no doubt is true, but at 
the same time it is open to discussion whether this is the 
sole cause of the proportional increase of strength. As all 
bars must be broken in order to determine the ultimate 
strain they will bear per inch of sectional area, is it not 
probable that the extra strength exhibited by those of the 
smaller scantlings may be in some measure due to the fact 
that the principle of uniformity of strain is more fully 
carried out in their instance than in that of bars of larger 
size? The nearest practical approach to our illustration of 
the single fibre is a wire, and the tensile strength of iron 
and steel wire is enormously in excess of that of either 
rods or bars. The conclusion to be drawn from this 
statement. is that a number of wires bound together will 
be a great deal stronger than any rod or bar having the 
same aggregate sectional area, and will therefore constitute 
the best form in which the material can be put when it is 
subjected to a strain of a tensile character. Under certain 
circumstances so they will, provided always that in every 
instance the principle of uniformity of stress can be 
practically carried out. Since the strength of not only 
isolated rods and bars, but also of the various members of 
girders and trusses, considered as entire structures, very 
much depends upon the fulfilment of this condition, it is 
not to be wondered that engineers have paid consider- 
able attention to the subject, more particularly of late 
years, when examples of iron construction have been 
greatly increased in both number and magnitude. 

When a homogeneous rod or bar of iron is exposed to a 
tensile strain the separate resistances of all its fibres may 
be regarded as acting in parallel planes, and may be re- 
placed by a single resulting resistance equal to the sum of 
the components, and acting at its centre of gravity. It is 
obvious whatever may be done with a number of indepen- 
dent wires merely bound or clipped together, that it is not 

yossible to seize or grip the individual fibres of a rod or 
Sor in order to subject them all to the same uniform strain. 
Consequently the only course open, with the view of 
fulfilling the required condition, is to cause the strain to 
act at the point of the application of the resultant of all the 
resisting forces, that is at the centre of gravity of the bar. 
Theoretically this suffices, but practically, in numerous 
instances, it certainly does not. In wide bars and plates, 
in which the action of the strain is simply reduced to that 
of a single force applied at one point, the parts nearer the 
line or direction of the strain are undoubtedly strained 
more severely than those situated at a greater distance 
from it. No better illustration of the value of the 
principle of uniform distribution of strain can be found 
than in an ordinary butt joint. Any thickness may be 
given to the wrappers, and any number of rivets may be 
inserted, but the joint which will stand the highest break- 
ing weight in the testing machine will be that in which 
each cross section is designed in accordance with the prin- 
ciple laid down. 

The importance of securing uniformity of strain in the 
various members of a girder was not kept sufficiently in 
view in the early designs of railway bridges. At the pre- 
sent time there is little doubt but that some examples of 
these structures which are supposed, according to calcula- 
tion, to be subject to a strain of five or six tons only to 
the square inch, are in reality in some of their parts 
working up to nearly double that amount. In all girders 
and bridges it is essential that any particular strain 
should pass accurately through the axes of the members 
which are resisting that strain, and if this is not the case it 
is the fault of the designer. It is on account of the non- 
fulfilment of these conditions that objection has been taken 
to the trough section of flanges for girders, such as those 
of the Charing Cross Bridge. This particular section of 
flange does not carry out the principle in question, although 
it might be adapted to do so to some extent if the inter- 
sections of the bars of the side girders were differently 
and better arranged. Were the diagonal bars so ad- 
justed in position that the lines representing the lon- 
gitudinal axis of every pair, should intersect the axis of 
gravity of the flange in the same point, a much nearer 
approach would. be made to the desired conditions. As 
already mentioned, the total forces or strains induced in 
the bars may be regarded as concentrated in their re- 
sultants, and acting in the direction of their longitudinal 
axes. At the point at which these resultants meet, that 
is at their common intersection with the flange, they are 
resolved horizontally, and if the point is situated in the 
axis of gravity of the flange this horizontal resultant will 
act along that line. The greater the distance, or in other 
words the greater the want of coincidence, between the 
point of intersection and the axis of gravity of the flange, 
the greater will be the inequality in the distribution of 
strain, but while there is a manifest loss of economy in 
not paying regard to this detail in the designing of trussed 
girders, the detrimental effects due to the absence of coin- 
cidence in the lines of the strains and the axial lines of the 
members upon which they act, are not so serious as some 
imagine. In the first place, the flange has to resist not 
merely the horizontal strains due to the resistance of those 
in the bars of the web, but also the vertical components 
as well. A flange which is designed to fulfil only one of 
the requirements is defective. As a rule, it is advantageous 
to place the greater portion of the metal in a flange in the 
horizontal parts, not in the sides, and moreover the adoption 
of the single T section in the trough affords facilities for 
attaching the diagonal bars, which must not be overlooked. 
It must not be forgotten that the direction of the strains 
in a girder or truss must be regarded as a whole, and it is 
by no means certain that a line laid down on paper to re- 
present the line of strain upon any particular member will 
accurately represent that strain when the structure is 
erected and subjected to its regular types | load. Ina 
bridge or roof which is well proportioned, and in which the 
principles mentioned are pretty closely adhered to, there is 
« tendency in the structure itself when put under its load 
to adjust the direction of the strains in the right manner. 








This elpedioning tendency will not happen when the 
structure is badly designed, but there is a great difference 
between a bridge or roof which is radically wrong in 
design and one in which the dictates of theory are carried 
to an extreme, and ibly an absurd limit. 

The effect of straining plates in directions which do not 
pass through their centre of gravity is well shown bya 
series of experiments made some years ago by Mr. W. H. 
Barton. e plates were 2ft. in length, Gin. in width, and 
hin. in thickness, Each plate had two small ribs cast upon 
it, at distances of 12in. apart, and in these ribs six holes 
were made in which to insert delicate measuring instru- 
ments. It was found that the mean elongation of the 
plates was the same at whatever part of the plate the 
weight was applied, but that when the strain was applied 
along the line of edge, it produced an extension along that 
side, and a corresponding compression on the other side. 
It was also ascertained that an angular movement took 
place which varied as the weight or strain multiplied by 
the distance of the line of application of the strain from 
the centre of gravity. If the plate were free to move 
under the strain it would exhibit a degree of weakness 
which would not be displayed if the direction of the 
strain coincided with its centre of gravity, since in that 
case the multiplier of the angular movement would equal 
zero. ‘The ditference to be observed in drawing a compa- 
rison between these plates and the flange of a girder is, 
that the former may be regarded as separate or detached 
parts, whereas the flange is a continuous member in itself, 
one portion of it might probably, and no doubt does, 
correct any undue strain in another. There is a counter- 
balancing action at work in the flange of a girder which 
does not exist in a single isolated bar or plate. On the 
other hand, the advantage of so adjusting the relative 
members of a girder or truss, that the principle of unifor- 
mity of strain may be adhered to should never be lost 
sight of, but, on the other, certain practical considerations 
must be attended to as well. It is bad engineering to 
totally neglect practical requirements in the attempt to 
carry out theoretical measures which are as likely as not to 
prove abortive. 





CRYSTAL PALACE SCHOOL OF 


ENGINEERING, 


ON Saturday last the second term of this school was brought to 
a close by the distribution of the certificates awarded to the 
students. A number of the friends of the students and others 
accepted invitations to inspect the school, the students’ work in 
yrogress, and to be present at the distribution of the certificates, 

he shops are always in excellent trim, and required but little 
squaring up to make them fit for a galaday. The work in pro- 
gress in the fitting shop consisted chiefly of a 3-horse power engine, 
well advanced towards completion. The whole of the work has 
been done in the shops by the students, excepting the largest of 
the castings, and reflects great credit upon them, the turning and 
fitting of the connecting rod, and the casting and fitting of the 
plummer-blocks and brass bearings, being particularly meritorious. 
A few brass castings were made in the foundry, in the presence of 
the visitors, The work in the drawing-office consisted chiefly of 
drawings of a 96-horse power stationary engine, and of 5-ton crabs 
on a lhin, scale, The work in the drawing-office was much and 
deservedly admired for its accuracy and neatness. At two o’clock 
the chair was taken in the Lecture-room of the school, by— 

Mr. Charles Hutton Gregory, F.R.G.S., Past President of the 
Institution of Civil Engineers, who said that it gave him great 
pleasure to take the office he then held in connection with a great 
institution so well worthy of public support. Referring to the 
Crystal Palace and its art treasures, he said that it was the only 
place in the world where such a magniticent collection of castings 
from antique sculpture could be seen. In the Louvre and the 
Vatican portions of this collection could be seen, but it was only 
in the Crystal Palace that the whole were found brought together. 
It was highly honourable to the directors of the Palace that 
they were not concerned to promote the education of taste 
and of the feelings only, but were active in other branches 
of education, and among their latest and most hopeful develop- 
ments was this really first-class practical engineering school. 

The school was not intended to supersede either the preliminary 
education of preparatory schools, or the practical training to be 
obtained in the office of the civil, or the workshops of the 
mechanical, engineer. It provided a sort of multum in parvo for 
mechanical genius, that would prepare those who took advantage 
of it for future studies. Mr. Wilson, the excellent principal of 
the school, seemed to act upon the wise purpose to do, and do 
well, what they could do, and not to attempt what they could not 
do. He called upon Mr, Shenton, superintendent of the school of 
art, science, and literature, to read the report of the examiners. 

Mr. Shenton said that those concerned in the conduct of the 
school courted searching criticism, as might be inferred from the 
fact that the students were referred for examination to two gentle- 
men of high qualifications—practical and theoretical—who had 
kindly and thoroughly discharged the duties involved by the office. 
He stated that in the two terms in which the school ell Geen open 
twenty-four students had attended. They already knew of twelve 
additional students for next term, three of whom were from 
foreign countries. Two students were absent from illness, and 
one had been obliged to withdraw altogether from illness, The 
following is the examiners’ report :— 

CRYSTAL PALACE COMPANY’S SCHOOL OF PRACTICAL ENGINEERING, 
Principal: J. W. Wilson, Assoc. Inst. C.E. 
To the Committee of Directors, 

Gentlemen,—We have critically examined the answers of the fifteen 
students of this school who went in for examination upon the subject of 
“ Railways, their Construction and Appliances,” and the following eleven 
gentlemen have satisfactorily passed their examination,and we append their 
names :—P. W. Britton, 212 marks; J. H. Lorrimer, 194; R. J. Symonds, 
192; J. H. Frogley, 173; H. C. Dent, 172; F. J. Jones, 171; G. Harris, 164; 
W. Michels, 162; F. E. Tompson, 148 ; A. Wortham, 146; and J. Hampton, 
135. Highest number of marks attainable, 232. We have also examined 
the work of the seven students in the drawing-office, and we find their 
order of merit to be as follows :—(1) P. W. Britton, (2) G. Harris, (3) A. 
Wortham, (4) H. C. Dent, (5) W. Michels, (6) E. W. Waite, and (7) FE. 
Tompson, In the pattern shop we have inspected the work of five 
students, whose names we append: (1) F, J. Jones, (2) J. H. Frogley, 
®) J. Day, (4) J. Cooper, and (5) E. Rees. In the fitting shop the work 
of three students has been inspected, viz.:-(1) R. J. Symonds, (2) J. 
Hampton, and (3) E. Smith. We have to express the high satisfaction we 
have felt in conducting this examination. A good proportion of the 
students have shown a thoughtful appreciation of their work, and some 
of them deserve high commendation. The work in the drawing-office is 
especially good. (Signed) 

Latimer Ciarke, M.I.C.E. 
Cuartes Dovetas Fox, M.1LC.E. 

The eleven students in the first group were awarded two certi- 
ficates each, and the following one each :—Messrs, J. H. Lorrimer, 
E. W. Waite, J. Day, J. Cooper, E. Rees, and E. Smith. 

Mr. Wilson, the principal, being called on by the chairman, 
said that there were four elements that had contributed to the 
success of the school hitherto: first, scrupulous regard to system ; 
second, the stimulus of emulation ; third, the efficient co-opera- 
tion and assistance he had received from his son, and others ; and, 
fourth, that the students were a set of yo ellows thoroughly 
in earnest, which had been the greatest help he had had in his 
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work, As they had conducted themselves in the past, so he hoped 
they would continue, . 

. C. D. Fox, one of the examiners, said that their duties had 
been of the most gratifying nature, the attainments and conduct 
of the students generally were hight creditable to them, The 
distinction of the student who had obtained 212 marks out of a 
possible 232, and who was also first in merit in the drawing-office, 
was especially worthy of note. The drawings were particularly 
meritorious as the work of students who have had no previous 





professional training. The school would be of + use to the 
students in giving them, so to speak, technical eyes, and dis- 


crimination as to what and how to observe —- objects 
that may come under their notice elsewhere. They would do well 
to master principles, to the disregard of mere formule or 
empirical rules, But while principles were all important, correct- 
ness in details and avoidance of clerical errors were also important. 
The students would do well to cultivate a habit of neatness, the 
want of which, especially apparent in some of the examination 
papers, was their weak point, and was a failing to which engineers 
were liable. The working drawings were very satisfactory, and 
would have been creditable to even professional draughtsmen. 

Mr. Gregory then proceeded to present the certificates, with a 
few appropriate words of commendation and encouragement to 
each of the students. 

Mr. T. Hughes, M.P., brought the proceedings to ‘a close 
by a short address. On behalf of the committee to whom 
the educational part of the company’s operations were en- 
trusted, he could assure those present that they were desirous not 
only to provide wholesome entertainment to the public, but were 
also anxious to utilise their great resources for edicational pur- 
poses. The company’s officers had done much in this direction, 
and the directors were at all times willing to co-operate with 
them. The success of this important school necessarily depended in 
a great degree upon the recognition and encouragement it received 
from the heads of the + engineering profession. He was glad 
to know that some of the most eminent professional men believed 
in it, and were ready to give practical evidence of their belief. He 
(Mr. Hughes) did not profess to know much about engineering, but 
he knew a little about examinations, and considered it highly 
creditable that out of fifteen students eleven should have passed 
with high honours. He concluded by moving a vote of thanks to 
the chairman, the examiners, and to their excellent officers, Mr, 
Shenton and Mr, Wilson, principal of the school. 





LONDON AND BRIGHTON ROLLING STOCK. 


THE Supplement which we publish this week completes our 
illustrations of the new rolling stock designed for the metropolitan 
traffic of the London, Brighton, and South Coast Railway by Mr. 
Stroudley. Our illustrations began with a working drawing of 
the engines, and terminate with a fully-dimensioned lithograph 
of a brake van. We earnestly commend this rolling stock to the 
attention of engineers, Nothing better has ever been designed for 
the intended purpose, and up to the present engines and carriages 
alike have given perfect satisfaction. 





HOLYHEAD HARBOUR. 


THE Prince of Wales is to formally ‘‘ open’ Holyhead Harbour 
on the 19th inst. The work has been really completed for some 
time. Essentially it consists of the magnificent new pier. <A full 
description of this pier and its mode of construction will be found 
in our impression for February 22nd, 1867. Mr. Hawkshaw, the 
engineer, has just made a report on the breakwater from which we 
extract the following :--As soon as the bridging of the Menai 
Straits by the Chester and Holyhead Railway Company became a 
settled fact, Holyhead was acknowledged to be the most suitable 
place for the harbour, and was selected accordingly. The plan of 
the late Mr. Rendel was ultimately accepted by the Government, 
and an Act of Parliament for the purchase of the land was passed 
in 1847. But bold as was the original conception of a harbour 
comprising a north breakwater of 5360ft. in length from the 
coast line and an east breakwater 2000ft. in length, the two 
enclosing between them an area of 267 acres of available 
water-space with a packet pier 1500ft. long, it was found, 
as the works proceeded, that the harbour would prove too 
small even for refuge purposes, and it was therefore de- 
termined to extend the northern breakwater to 7860ft. 
from the shore, thus sheltering a roadstead of 400 acres 
of deep water, in addition to the 267 acres of water-space. The 
breakwater is terminated by a head, on which is erected a light- 
house. Mr. Hawkshaw gives an interesting account of the 
execution of the work. The solid central wall of massive masonry 
is erected on a great rubble mound of stone. The stone used 
is quartz rock, obtained from an adjoining hill known as Holy- 
head Mountain. The quarrying operations were among the largest 
which had been undertaken anywhere. Mining on a large scale 
was resorted to; in some of the largest explosions as much as 
10 tons of gunpowder were used. The rubble mound is of great 
size, the average depth of water at low water spring tides being 
40ft. and the greatest depth 55ft. At the level of low water the 
mound is nowhere less in width than 250ft., and in 50ft. depth of 
water it is 400ft. wide at the base. It contains altogether about 
7,000,000 tons of stone. The rubble mound having been formed 
and consolidated by the continual action of the sea, the super- 
structure was erected. This consists of a large construction or 
solid central wall of massive masonry, built principally of stone 
from the Holyhead Mountain quarries, Many of the stones are of 
very large size, some weighing upwards of 15 tons, and the work 
is set in lias lime mortar. The foundations of this wall are laid 
at the level of low water, for which purpose the loose stone of the 
mound had to be excavated. The wall was built, as near as cir- 
cumstances would admit, to the inner edge of the stone a 
in order to allow as long a foreshore on the seaside as could be 
obtained. This solid wall is carried up to a height of J8ft. ‘in. 
above low water, upon which is a handsome promenade surmounted 
on the seaside by a massive parapet. At a lower level, or at 27ft. 
above low water, there ison the harbour side of the central wall 
a lower terrace or quay 40ft. wide, formed by an inner wall built 
at a distance from the central wall, the intermediate space being 
filled in with suitable material. The main object of the super- 
structure is to shelter the interior harbour more effectually, and to 
prevent the loose stone deposit from washing into the harbour. It 
is so designed that if desirable at some future time, by throwing 
out jetties, convenient wharfage-room can be ated ae small 
cost, The head at the end of the breakwater is a massive struc- 
ture 150ft. long and 50ft. wide. It is founded on the rubble 
mound at a level varying from 20ft. to 28ft. below low water, and 
it is built of ashlar masonry, the stone for the most part being 
Anglesea limestone. The masonry below low water was built by 
means of divers with helmets, The first contract for these ex- 
tensive public works was made on the 24th of December, 
1847, and at sunset of the day of the formal opening the 
light in the lighthouse at the end of the breakwater will 
be first exhibited. It is a red revolving dioptric light of the 
third order, and will in future be under the charge of the Corpora- 
tion of the Trinity House. The cost of the whee of the works, 
including the provision or accommodation for the Irish postal 
service in the old harbour and miscellaneous works, to this time 
has approached £1,500,000. The harbour has become an impor- 
tant national undertaking, and is used to a very large extent. 
About 3500 ships seek refuge in it in the course of a year. Few 
harbours possess greater facilities of ingress and egress, and the 
holding ground is very good. The harbour is entirely free to all 
vessels resorting to it for purpose of shelter. The late Mr. J. M. 
Rendel was engi oante-duta from the commencement until his 
death in 1856 ; he was then succeeded by Mr. J. Hawkshaw. Mr. 
G. C. Dobson has been resident engineer throughout, and Messrs. 
J. and C. Rigby the contractors. Vice-Admiral Schom is at 
present the Queen’s harbour-master of the harbour of Holyhead, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


2516. JAMES ARNOLD, West Smithfield, | London, “‘ A new or improved 
of and terial for ling, beddi sheets, 
odiraee for splints, for splints Somnsbens, and for other purposes.” 
en ODGSON, dlesbrough, Yorkshire, ‘‘ New or im “ag 
sustainers for sashes, doors, sluices, and other similar sliding 

2520. Henry Bart, Leonie Kentish Town, London, “ oan 
ments in ery or aratus for hoisting building and other 
materials, or for raising aad owering heavy weights. 

2523. FRANCIS Grorce Frievry, Merrick-square, Southwark, Surrey, 
“Improvements in domestic refrigerating apparatus for making ice 
and other purposes.”—23/d July, 1873. 

2524. Ricuarp Nicno.son, Dulwich, bye o “Improvements in ma- 
chinery or apparatus fur charging and discharging gas retorts, and in 
apparatus connected therewith.” 

2528, FREDERICK WILLIAM stage and Jonn Bate, Manchester, ‘‘ Im- 

in for cutting —_ Preparing gorse and other 
vegetable, animal, and mineral substance 

2530. JAMES ALEXANDER Mc Ker, Somerset- street, 
London, ‘‘ Improvements in cruet glasses.” 

2532. Wittiam Waite, Thurlow-road, Hampstead, Middlesex, ‘ Improve- 
= in the treatment of sewage and cesspool water.”— 24th July, 

873. 

2096. Prerre JuLLIEN Quinsac, Paris, ‘‘ An improved system of round 

opring cartridge box for revolvers and other fire-arms.”—18th June, 1873. 

Wii.raM Lioyp Wiser, Chandos-chambers, Adelphi, London, “ Im- 
provements in steam generators.”—A communication from Messrs. Louis 
farie Théophile Riot and Philippe Roux, Paris. --18th June, 1875. 

O47. ALEXANDER Bennett McGriwor, Glasgow, ee N.B., “An 
improvement in the manufacture of hydraulic cement: 
gg from James Moeller Robertson, Melbourne, Vic' torla.-19th June, 

8 

2194. Witniam Epwarp Gepoe, Wellington-street, Strand, London, “‘ An 
improved machine for paring or cutting and shaping heels for boots 
and shoes. ‘—A communication from Henri Perrissin and Co., Paris.— 
24th June, 1873. 

2244. Tuomas Sincteron, Over Darwen, Lancashire, “ Improvements in 
machinery or apparatus used in the preparation of yarn and in the 
manufacture thereof into textile fabrics.”—28th June, 1873. 

2310. Marc Anroryse Francois Mennons, Rue Basse du Rempart, Paris, 
“ Improvements in the direct application of moving force (vis viva) to 
the propulsion of locomotive, marine, and other movable engines.”—A 
communication from Nicolas de Telescheff, Glouhéi Pereoulok, St. 
Petersburg, Russia.—3rd July, 1873. 

2396. Witt1aM Epwarp Gepce, Wellington-street, Strand, London, “ A 
certain improvement in the use of hew gases and of steam, whether 
superheated or not, applicable to all kinds of motive-power engines, 
and ensuring great economy of fuel with other advantages.”—A com- 
munication from Edmond Fréville, Thoiry (Seine and Oise), France.— 
11th July, 1873. 

2407. Epwarp Metprum, Dechmont, Linlithgowshire, N.B., 
ments in the manufacture or production of paraftim oil.”- 
1873. 

2438. Joun Henry Jonnson, Lincoln's-inn-fields, London, “‘ Improvements 
in steam washing apparatus.”—A communication from James Robert- 
son Davidson, Halifax, Nova Scotia, Cauada.—15th July, 1873. 

2450. Epwarp CHartes Hamitron, Colchester, Essex, and WILLIAM 
RicHarv Preston, Harold Court, Romford, Essex, “ Improvements in 
the manufacture of artificial manure, and in apparatus employed 
therein.”—16th July, 1873 

2482. Davip CLovis Knap, St. Denis, Seine, France, ‘‘ Improvements in 
the mode of utilising the products "of distillation of combustible, vege- 
table, and animal matters in the production of gas.” 

2494. Frank WirtH, Frankfort-on-the-Main, Germany, “ An improved 
slide valve and cylinder- lubricating apparatus for locomotives and 
steam engines,”—A communication from John Kernaul, Munich, Ger- 
many. 

2498. Josian Latimer CLaRK and Jonn Sranprietp, Westminster- 
chambers, Victoria-street, Westminster, “Improvements in hydraulic 
apparatus, applicable for raising and lowering bridges, canal lifts, guns, 
and other heavy weights.”— 19th July, 1873." 

2508. Samvue. Cuntirre Lister, Manningham, Bradford, Yorkshire, ‘‘ Im- 
provements in the combustion of fuel, and in apparatus used therefor.” 

2512. Grorcre Percivat Spooner, Portmadoc, Carnarvonshire, ‘ Im- 
es and buffing apparatus for railway carriages.”—22ad 

uly, 187 

2513. Murpocu Mackay, Finsbury, London, “ An improved composition 
or compositions to be applied to the inside of casks and other vessels.” 

2517. Georce Trpcompr, jun., Watford, Hertfordshire, “ Improvements 
in means or apparatus employed in the manfacture of paper. 

2521. Henry Hatuaway, North Shields, Northumberland, ‘‘ Improve- 
ments in the construction of furnaces.”—23rd July, 1873. 

2525. FREDERICK WILLIAM SroxerR, Moor Ironworks, Stockton- -on-Tees, 
Durham, “‘ Improvements in the manufacture of rails. 

2529. WiLL1aM Youna, Wigan, Lancashire, “Improvements in reaping 
and mowing machines.” 

2531. WiLt1aM ALONzo PauL La Grove, Holborn, London, “ An improved 
mechanical dancing toy.” 

2533. Witu1am Turner, Bradford, Yorkshire, ‘‘ Improvements in ma- 
chinery for spinning, doubling, and twisting wool, cotton, silk, or other 
fibres.” —24th July, 1873 

2534. James Rosey, Manchester, “Improvements in treating sewage and 
other foul liquids for the economical removal and utilisation of soluble 
and suspended impurities contained therein, and in apparatus for the 
same.” 

2537. Joun Samvet Mionor, Squirries-street, Bethnal Green-road, London, 
“Improvements in — manufacture of twilled fabrics for covering 
umbrellas, had nd 
2538. Joan CumMina, Leith Walk, Edinburgh, N.B., “ Improvements in 
apparatus for separating sheets of paper or other similar substances 
from a pile, and feeding or moving them into or through printing, 
folding, ruling, embossing, envelope- making, and similar machines, and 
for ruling or staining such substances.” 

2539. Wittiam Asuton, Warrington, Lancashire, ‘‘ Improvements in the 
construction of perambulators.” 

2540. ARTHUR GRANVILLE and Epwin Exit Jonnson, Manchester, ‘‘ Im- 
pea in treating cotton waste, hair, wool, and oleaginous seeds 

or the removal of oil or grease ; also applicable for the same purpose to 
hides and skins, and in preparing the same for tanning, and for pre- 
venting mildew in cotton and other fabrics, and in apparatus for such 
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purposes,” 

2541. Epwarp Lorp, Todmorden, Yorkshire, “Improvements in ma- 
chinery for grinding and pulverising.” 

2542. James Epwarp Hype ANDREW, Stockport, Cheshire, ‘‘ Improve- 


ments in machinery for twisting, rolling, and compressing tobacco and 
other substances.” 
2543. Tom ASERCRONAIB ogee Abchurch- lane, London, ‘“ Improve- 
ments in the and purification of gases for 
lighting and heating Sumpeien, and in the apparatus employed t herein.” 
2544. Epwarp Witi1am Marn, Eldon-place, Newcastle-upon-Tyne, ‘‘ An 
a poe sanitary safety valve for peek yo ap the admission of foul air 
gases into dwelling-houses, their escape from common street 
sewers and drains.” 

2545. Henry Brown Greenwoop, Minson-road, Middlesex, “An im- 
proved method of and apparatus for applying electricity to locks for 
operating and securing the same.”—25th July, 1873. 

2546. CHARLES Innes Spencer, Clifton, Bristol, “Improvements in 
sleepers and fish-joints for permanent way of railways.”—A communi- 
cation from William Bull, Oudh and Rohilcund Railway, India. 

2547. Hunter Henry Murpoc H, ye te London, “ An improved 
combined machine for winnowing, cl , and sorting grit, grain, 
wwe. and other seeds.”—A comunication from Carl ieenepsiatig 





2548. CHRISTOPHER BRAKELL, York-street Chambers, M. iter, “ Im- 
provements in apparatus to be applied to looms for ae velvets and 
other pile fabrics for the purpose of cutting or forming the pile as the 
fabrics are being woven.” 

2549. JosepH Merritt Lampert, Newcastle-upon-Tyne, ‘‘ Improvements 
= the manufacture of leather hose and other riveted ieather goods, and 

Ry mee employed therein.” 
ENJAMIN JOSEPH BARNARD MILLs, 58 
as Shaapenaeets in qounine to stop the motion of cages or loads down 
poe vay Rae = and on inclines."—A communication from 
e artienne upon — 

ossi. Wrasaat ICHMOND, Salford and Liverpool, ‘“‘ Improvements in the 
construction of chaff-cutters.” 

2554. Sim SaMvuEL Cannino, Great Winchester-street-buildings, London, 
and Epoar James Mayor, Bradmore Park-terrace, Hammersmith, 
“ Improvements in telegraphic ap tus.” 

2555. Tuomas Bricuam yawen, Gulldtord street, Middlesex, ‘“‘ Improve- 
ments in attachments es.”—A communication from 
Henry M. Hall, Philsdciphis. U. 

2556. FRANK James Pearce, Brixton, 8 
zagnee, Sot me ing, Surrey, “‘ An improved | fastener for window sahes 

London, “‘ Wh yo 
from 


2557, WiLLIAM ay yyy 
ments in or kilus.”—A communication 
Jesse Albert New ork, U. U. S.—26th July, 1873, 
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2559. Ronert Avroun, Edinburgh, N. 
impelling or working railway ata 

2561. James ScaTrercoop, West Bromwich, Staffordshire, “‘ Improvements 
in the manufacture of railway spikes.” 

2562. Ferpinanp Rauves, South Hackney, London, and James Dixon 
MacKenzig, South Kensington, London, “ New or improved bells, or 
bar-bells, and apparatus connected therewith.” 

2564. Tuomas Pickies, Sam Smiruson, and Caartes Henry Pickves, 
Heckmondwike, Yorkshire, * Improvements in apparatus employed in 
dyeing fabrics. ” 

2565. Henny Hattapay, Burbury-street, Birmingham, “ An improved 
buckle or clasp for braces, belts, garters, and any other band where soft 
material is used.”—28th July, 1873. 

2568. Tuomas WALKER, Robert-street, Chelsea, London, “‘ Improvements 
in electrical apparatus applicable to telegraphy and other purposes.” 
2569. Squire Farron, Britannia Brasswerks, Ashton-under- yne, Lanca- 

shire, “ Improvements in the construction of cocks or taps.” 

2571. Warren Witttam De La Rve, Bunhill-row, London, * Improve- 
cians in the construction of rotating calendars.” 

2572. ALFrepD Vincent Newton, Chancery-lane, London, “ Improvements 


., “A new or taguevel method of 


in apparatus for filtering liquid and gaseous bodies, which apparatus | 


is applicable to the washing of clothes and other fabrics.”—A communi- 
cation from Thomas Robert Sinclaire, New York, U.S. 

2573. Pattie Georce Bruston, Leighton-crescent, London, “ Improve- | 
ments in steam engines, partly ap plicable to pumps.” 

2575. James WorHerRsroon and James Cory, Glasgow, Lanarkshire, N.B., 
“Improvements in packing butter for preserving it during transport 
or when stored.” 

2575. Wittiam Henry Davies and Freperic Herrert WILLIAM Hicorns, 
Cornhill, London, “ Improvements in electrical telegraphs.”— 29th July, 
1873. 

2577. ALpert Jaywor, Strand, London, “ Improvements in pneumatic 
telegraphic apparatus for transmitting messages or signals for ships, 
hotels, and other similar purposes. 

2579. Joun Woop.ey, Church-row, Limehouse, London, “‘ Improvements 
in means or apparatus for trussing casks.” 

2580, Tuomas Buack, Liverpool, “Improvements in valves for steam 
, ongines, and in apparatus or mechanism conne scted therewith.” 

2581. Joun Sreruens, Ryder-street, St. James’, London,‘ Improvements 
in the treatment of excreta, and in machinery and appliances therefor, 


part of which machinery is applicable to the preparation and drying of | 


peat for fuel.” 

2584. FerDINAND PuitippeGrrarp, de Douai Nord, France, “ Improvements 
in presses for compressing artificial fuel and other analogous materials 
into blocks.” 

2585. Wittiam Jusy Cotemayn, The Avenue, Bennett Park, Blackheath, 
Kent, *‘ Improvements in compositions for preserving meat, vegetables, 
fruits, and other articles of food.” 

2586. Witttam Garpner, Cumberland-street, 
JENNINGS, Spring-hill, Birmingham, “Improvements in door 
and spindles.” 

2587. Josuva Lewis, Bicester, Oxfordshire, “A new machine for clean- 
ing, blacking, and polishing’ boots and shoe 

2588. James MaTHigson, West Ham, Essex, ‘‘Improvements in the 
construction of and in the mode of firing torpedoes.”—30th July, 1873. 

2590. Cant Joman Laurentz Lerrier, Sheffield, ‘Improvements in 
apparatus or machinery to be employed in rolling metals.” 

2596. Samuet Suaw, Josern SuHaw SveatH. and Joun Ho ct, Stainland, 
Yorkshire, “ Improvements in or applicable to machinery for preparing 
wool or other fibrous substances for combing or spinning.” 

2598. Freperic Barnett, Cornhill, London, ‘“‘An improved method of 
preparing asphalte for paving.”—3lst July, 1873. 


Birmingham, and Henry 
knobs 








IMmventions Fuetgons for Six Months on the Deposit of 
Complete Specifications. 

2583. Wittiam Ciark, Chancery-lane, London, *‘ Improved apparatus for 
utilising wave power for propelling vessels and other purposes,”"—A 
communication from George Boucher de Boucherville, Quebec, Canada. 
—30th July, 1873. 

2600. Grorce Hasettine, Southampton-buildings, London, ‘‘ Improve- 
ments in the preparation and packing of water colours for artists and 
other purposes.”—A communication from Charles Trinder Raynolds, 
Thomas Burns Hidden, Leonard Richardson, Edward Leslie Molyneux, 
and Aguila Rich, New York, U.8.——3lst July, 1873 

2618. FREDERICK At GUSTUS PALMER, Southampton- buildings, London, 
“‘An improvement in electro- — engines."—A communication 
from Charles Gaume, New York, U.S, —2ad August, 1873. 


Patents on which the Stamp Duty of £50 has been Paid 

2205. Westtey Ricuarps, Birmingham, “ Fire-arms.”—9th August, 1870. 

2185. 
“Hauling up, raising, fishing, catting, 
anchors.”—5th August, 1870. 

2187. Georce Wittiam Hick, Leeds, Yorkshire, 
and classifying coal, &c.”—6th August, 1870. 
2189. Wittiam Tarteron Bury, Regent Works, Sheffield, 

picks, &c.”—6th August, 1870. 

2194. SicismunpD Leont, St. Paul-street, New North-road, London, “ Dis- 
infecting, purifying, and drying, and also for cooking by heated air.” 
6th August, 1870. 

2257. James Rospertson, Glasgow, Lanarkshire, 
bending sheet metal.”—13th August, 1870. 

2224. Nicnoias Demerarivs Sparta, Liverpoo), ‘‘ Compressing air, &c.” 
—10th August, 1870. 

2235. CHarLtes Denton Apet, Southampton-buildings, Chancery-lane, 
London, “* Working brakes for the rolling stock of railways and tram- 
ways, &c.”—11th August, 1870. 

2161. Freperick MantTect Pratt, Holly Cross, Wargrave, Berkshire, 
“* Tell-tale clocks.”—3rd August, 1870 

2202. Jean Marie Avouste Lacomme, Euston-street, Euston-square, 
London, “ Exhibiting advertisements, &c., in the open air.” — 8th 
August, 1870. 

2204. Joseru Axprew Keates, Liverpool, and Joun Fenwick ALLen, St 
Helen’s, Lancashire, ‘‘ Producing certain metallic alloys, &c.”—9th 
August, 1870. 

2227. Tuomas Symes Pripeavx, Piccadilly, London, 
supply of air to furnaces.”—11th August, 1870. 

2236. James StarRvtey and Witiiam HILLMAN, 
Warwickshire, ‘‘ Wheels.” August, 1870. 


or otherwise manipulating 
“Separating, cleaning, 


“ Shafting 


N.B., “Drawing and 


“ Regulating the 


Union-street, Coventry, 

."—1llth 

2249. Joun Matraias Hart, Cheapside, London, “ Locks for carriages.” 
—12th August, 1870. 

2220. Samuet Brooxs and Jonn Sranpisu, Union Ironworks, West 
Gorton, near Manchester, “‘ Preparing cotton, &c."—11th August, 1870. 
2242. WitttaM OLiver JoHNsTON, Newcastle-upon.Tyne, ‘* Cast iron 

pipes, &c.”—12th August, 1870. 


Notices of Intention to Proceed with Patents. 


1861, Joun Davis, Great Dover-street, Southwark, Surrey, “ Injectors.”— 
22nd May, 1873. 

1883. Wittiam RoBEert Lake, Southamptor buildings, London, “ Har- 
vesting machines.”—A communication from James Fraser Gordon, 
24th May, 1873. 

1989. Josepu Heap, City-road, Hulme, Manchester, “ Dry closets, &c.” 
8rd June, 1873. 

2203. Daniet Pipcron and Witt1aM Manwarinc, Britannia Works, 
Banbury, ‘‘ Reaping machines.”—24th June, 1873. 

2235. Georcr TomLinson Bousrieip, Sutton, ‘‘ Lamps to be used for 
cooking, &c.” 
1873. 

2290. Oscoop Pritrcuarp, Old Broad-street, London, “ Optical instru- 
ment.”—2nd July, 1873. 

2309. JamMEs ANTHONY Emsire and James Tuomas Emsuiz, Abergele, 
“ Tell-tales.”—3rd Ju/y, 1873. 


2319. Henry AaKon Isaacs and Josep Micwaet Isaac 8, Fenchurch- | 
street, London, ** Vessels or receptacles for edible substances.”—4th | 


July, 1873. 
a Worratt, Manchester, ‘‘ Apparatus for dyeing cloth.”—sth 
uly, 1873. 
2391. James Wornerspoon and WILLIAM pons, Glasgow, N.B., “ Lids 
or covers. for retorts, &c.”—llth July, 1873 
2408. Tuomas Lees, Stockport, and Georcr Brv CKSHAW Warp, Bredbury, 
a ME geen | the brims of hats.”—12th July, 1873. 
ALBERT Marcivs SiLBeR, Wood-street, Cheapside, London, “Gas 
ao "—1d4th July, 1878. 
2463. James Hickisson, yo gt Hackney, London, “ Rings, &c., 
sucked by infants. "6th Jul 'y, 1873. 
2472. ALEXANDER Gow, Ladbroke- grove-road, Kensington, London, 
“ Bichromate of potash, &.” 
2474. Georor Moore and Bensamin Constant Le Movssv, Haverstock- 
hill, London, “* Engraving on metal plates in relief.” 
2480. Wittiam Henry Tuomas, New Cross, ‘‘ Preserving food, &c.”—18th 
July, 1873. 
2488. Francis Harrison, Stockport, ‘‘ Cement for joining leather, &c.”— 
19th July, 1878. 
2552. Ernest Bazin, Place Vendome, Paris, ‘‘ Propelling ships, &c.”—26th 
July, 1873. 
« Wittias Leecn, a tae ype London, “ Preserving wood from 
—A communication from William Malpas.— 
29th fae 1873. 


Freperick Rosert Avcustus Giover, Brading, Isle of Wight’ 


-A communication from Hector Mackinnon.—27th June, 
| 


| rue. 1156. Tuomas Wittram Kewwarp, Cromwell-road, South "Wiedignn, 
London, “ Aquaria.” 
a James Harrop, Manchester, “ India-rubber hose, &c.”—28th March, 


1206. Nicuotas Demerrivs Sparta, Liverpool, ‘‘ Preparing and con- 
suming fuel.”—Ilst April, 1873. 
1217. Jonw Watson, St. Albans, 2ad 

April, 1873. 
1235. Tuomas Epwarp WILsow, 
* a washing sand, &c.” 


“Heating conservatories, &c.”— 


Forth House, Newcastle-upon-Tyne, 


| 

| 

ee, se owarp and Epwarp Tenney Bovsriecp, Bedford, “ Steam 

| boilers,” 

| 1239. Georck Wittiam Crawsnaw, Rochdale, ‘‘ Open fireplaces.”—3rd 

| ._ April, 1873. 

; 1267. Simon Davey and James Watson, Rouen, France, “ Safety 
lighters.” 
1268. Wit LIAM MippLepitca Scort, Birmingham, “ Breech-loading small 
arms. 


1269. CurisTop ner Wituis, Aldermanbury, Bradford, “ Fuel economisers.” 
—5th April, 1873 

1209 WILLIAM Epwarp Gepoe, Wellington-street, Strand, London, 

| “Removing grease in the manufacture of tin-plates or terne plates.” — 

| A communication from Jules Trottier.—8th A ori/, 1873. 

1507. Wittiam Green, Croft-street, Hyde, ‘‘ Automatic couplings for rail- 
way and other carriages.” 
1815. Jomn Davey, Wisbeach, “‘ Steam generators.”—9th April, 1873 
3. ALEXANDER McLeisu, Lochee, N ** Mechanical hammers.” 
Sictsmunp Turopor. STern, Frankfort-on- the-Maine, Germany, 

Jameras for photographic purposes.”—10th April, 1873 

1338. Gustav WrickLiy, Seckestbanamn, near Fra Eaaben the-Maine, 
Germany, “‘ Drying bricks, &e."—12th Apri/, 1873. 

1357. Wittiam Brookes, Chancery-lane, London, “Pile fabrics."—A 
communication from Henry Wattine and Edouard Roettger. —15/A 
April, 1873. 

1269. Wittiam Cream Henperson, Marsh House, Walthamstow, 
cultural and other frames to receive glass."—l6th April, 1873 
1454. Epwin Witttam Tuomas, Bermondsey New-road, Bermondsey, 
Surrey, and Epwarp Nuicuts: aces, Albany-road, Old Kent-road, 

Surrey, “‘ Self-acting steam water lift and injector.” 

1455. Jonn Grey CRANSTON, The Side, Newcastle-upon-Tyn 
or boring rock, &c.”—22nd/ April, 187% 
— FRANK Fisk, Seymour-c hambers, 

London, “ Electric printing _— uphs.” 





“ Horti 


e, “ Drilling 





York-buildings, Charing Croes, 
-A communication from Alvis 


Bauer and Ferdinand Kreb.—2ud May, 1873. 
1642. GrokeGe WasHincTon MaLuory, Mystic Bridge, New Londen, 
Connecticut, U.S., “‘ Operating boats on shipboard.”—7t May, 1873 
1675. Joun Crossy Haroreaves, Hunslet, near Leeds, “ Preventing 


boiler explosions.” —9th May, 1873. 

1608. Pau. Ryper and Eui_e Bremonp, Boulevart de Strasbourg, Paris, 
“ Portable apparatus ay plicable to locomotive engines for preventing 
collisions on railways. 

1713. ALEXANDER MeLvILLe CLARK, 
lamps, candles, &c.”—A communication from 
May, 1873. 

1831. Wittiam Ropert Lake, Southampton-buildings, London, ‘“ Wheels 
for vehicles.”—A communication from Albert Livingston Blackman.— 
20th May, 1873. 

1844. VaLentine Lock: 
smoke.”—2lst May, 1873. 

| 1966. Joseru Lama, Manchester, ‘‘ Feeding, 
| Water in steam boilers, &c "—3lst May, 1873. 

2098. Hazetron Rosson Ronson, Glasgow, N.B., ‘‘Gevernor apparatus 

for compound marine steam engines.”—13th June, 1873. 


London, “ Lighting 
-— 10th 


Chancery-lane, 
Gaston Plant 


Lovironp, Fulham, London, “ Consuming 


heating, and circulating 








2115. Joserii Ropwey Croskey, Portsdown-roud, Maida-hill, London, 
” I *avemnents.”—16th June, 1873. 

| 2172. ARTHUR Avov STE CREsPIN, me Parmentier, Paris, “ Trans- 
| mitting dispatches.”"—2ist June, 187! 
| 2240. Wittiam Bertrs, Wharf- road, ( ncaa, London, “ Stoppering and 
| capsuling bottles.”—27th June, 1873 

2349. ALFRED Vincent Newton, Chancery-lane, London, “ Sewing 
| books and oe »hlets.”——A communication from Abrama Myers Loryea. 

7th July, 187: 
2384. ARTHUR Crot t, Nottingham, *‘ Dyeing skins and leather."—10th 


| July, 1873. 
2407. Epwarp 





Mectprvm, Dechmont, N.B,, “ Paraffin oil."—12th July, 





1873. 
2438. Joun Hexry Jounson, Lincoln's-inn-fields, London, ‘‘Steam wash- 
| ing apparatus.”—A communication from James Robertson Davidson 
| 2489. ALrreD Russet DonistHorr®, Grorce Epacnp Donistuorpr, 
Tuomas Atrrep WittiamM Ciarke, WiLtiaM Henry Sxowpen, and 
BENJAMIN DEARDEN, Leicester, ‘‘ Mixed yarns of vegetable and animal 
fibre.” 
2442. Rovert Knorr, 
15th July, 1873 


Bolton, “ Treating sewage and foul liquids, &c.” 


2469. Pepro Gamp ni, Harley-street, London, ‘‘ Motive power.”—17th 
July, 1873. 

2510, Perer Tuomasonx, Workington, “ Forging railway, &c., carriage 
axles.” 

2511. Witt1am Epwarp Newton, Chancery-lane, London, “ Steam 


generators.”—A communication from Albert Miche] Jouet Pastri 


lad July, 1873 


2515 Mati Hew V. Jones, Oystermouth, near Swansea, “Screw pro- 
pellers.” 
2518. CHARLES i 1pason, Middlesbrough, ‘‘ New or improved substances 


for sashes, &c 


| 2521. HENR\ Hatuaway, Gasworks, North Shields, ‘‘ Furnaces.”—2%rd 
July, 1873. 

2525. Fre DERI K WiLuiam Stroker, Moor Ironworks, Stockton-on-Tees, 
* Rails.” 

2527. WittiamM Henry Sr. Joun, New York, U.S., “ Purifying illuminating 
gas."—24th Jul, 1873. 

2551. WittiamM Ricnmonp, Salford and Liverpool, *‘ Chaff-cutters.”—20th 
July, 1873. 
All persons having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within twenty-one days of 
its date. 
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ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


| Class 1.—PRIME MOVERS. 

| Including Fixed Steam and other Engines, Horse, Wind, and 

| Water Mills, Gearing, Boilers, Fittings, de 

253. H. Kesterton, Mosely, Birn Sleaia boilers.”—Dated 
January, 1873. 

According to this provisional specification wrought iron or steel tubes of 
larger diameter are combined together so as to form turnace chambers 
and flues. The tubes are so held together by clips that the renoval of one 
tube and the substitution of another is easily effected. 

257, A. V. Newron, London, ** Applying steam to the raisina and forcing of 
water and other liquids."—A communication. —Dated 22nd ‘January, 


ringham, ** 22n7 


1873, 

This invention relates to the construction and the use of what are 
known as steam vacuum pumps, in which steam is cond-nsed to form a 
vacuum, into which water is raised by atmospheric pressure. to be dis- 
charged either by gravitation or steam pressure on the admission of a 
fresh discharge of steam 
270, Sir WittiamM Fainvairs, Manchester, and Tuomas Peerey, Chester 

“ Steam boilers.”—Dated W3rd Joanary, 1873. 
This invention is applicable to botlers constructed in the manner de- 
scribed in the specification of letters paceut granted to the within-named 
Sir William Fairbairn, on the 18th day of March, 1870, No. 510, and it is 
to stati y and marine boilers. fhe invention consists in 
section between the tire- and the 





pli Ancti 








a 7 tiseny a ~s ee wer! Cee Cockey, othe Sel d, 
* Grates or stoves for the heating of air and economising consump- 
tion of fuel.”—27th March, 1873. 





of a 
end of the flue, the ends of the tubes being fixed in plates whivh are con- 
to the front and back portions of 


the flue. 
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THE ENGINEER 


Ave. 15, 1878. 





272. W. E. Suptow, Oldham, Lancashire, “‘ Steam engines.”—Dated 23rd 
January, 1873. 

The features of novelty in this invention consist in nnaing a series of 
drums to work in annular casings of larger internal diameter, the annular 
space in such casings being temporarily divided into two compartments 
by a slide containing ports and a valve, into one of which compartments 
the steam pressure is admitted, whilst the other is open to the atmo- 
sphere, or is in communication with an air pump and condenser, thus 
forming a rotary engine as described. 
31°, F. Erskine, Salford, Lancashire, and W. 8. Denny, Heaton Norris, 

** Steam economisers.”—Dated 27th January, 1873. 

This consists of a series of peculiarly formed pipes, se aap of an 
inverted U form, which when connected together are applicable as steam 
boilers, as boilers for heating water for warming buildings, and as fuel 
economisers for heating the feed water of steam boilers. This also 
consists of means described, and of apparatus used for utilising the waste 
heat and gases of steam boilers. Lastly, the invention refers toa method 
of obtaining motive power for carrying out the aforesaid object, the 
p wer being also applicable to other purposes. 

315. @. W. Harr, Upper Norwood, Surrey, ‘ Generating steam.”—Dated 27th 
January, 1873. 

This provisional specification describes forcing the 
tion into the boiler through tubes which are open at 
dip into the water. 

429. G. Rypiu, York, “ Steam boilers, d&c.”—Dated 28th January, 1873, 

This invention of improvements has for its object to obtain a more 
economical motive power by means of steam, heated air, or a mixture of 
steam and heated air ; also raising the temperature of liquids, vapours, 
or gases in steam boilers, preventing smoke, and economising fuel by the 
arrangement and apparatus connected with the same. 

341. W. Jostin, Norwood, Surrey, “* Preventing smoke from furnaces.”— 
Dated 28th January, 1873. 

This invention has for its object the more perfect combustion of coal 
in ordinary boiler and other furnaces for the prevention of smoke by an 
improved method of arranging the fire bars, and in charging and con- 
suming the coal therein. In place of setting the grate bars with wide 
spaces between them, as heretofore practised, according to these improve- 
ments they are arranged with spaces between them not exceeding three 
quarters to half an inch, or even less (by preference using lump coal only, 
except when the fuel is highly ignited). Or the fire bars may be made 
with vertical, parallel, or conical narrow grooves, passages, or channels 
up their sides, and placed close together, the channelled sides forming 
holes or passages for the admission of air to the furnace. 


$13. J. Hosxinc, Gateshead-on-Tyne, “‘ Safety valves.’ —Dated 28th January, 
1878. 


Safety valves are constructed on the double beat principle, with an 
area exposed to lifting pressure limited to that of an annular portion of 
the valve at the top; the exits for the requisite escape of fluid be 
formed between annular movable and fixed surfaces at the upper an 
lower parts of the valve. 

365, J. Parison, jun., Greenock, N.B., “‘ Steam trap.” —Dated 30th January, 
873. 


ucts of combus- 
eir ends and which 


1873. 

The feature of novelty which constitutes this invention is the arrange- 
ment of steam trap having the valves reversed. 

807. J. Benner. Birkenhead, Chester, ‘‘ Feed-water heating apparatus,”— 
Dated 30th January, 1873. 

This consists essentially in leading the pipe through which the feed- 
water is supplied to the boiler through the asi -_ as near to the fire-bars 
as may be convenient, thence through or over the bridge, and afterwards 
upwards vertically, or nearly so, in the fire-box, combustion chamber or 
space for heating gases, into the boiler under the waterline. A perforated 
check valve is applied to the end of the pipe if desired. 

376. G. Rypiit, Dewsbury, Yorkshire, “ Fuel economisers, feed-water 
heaters, and surface condensers.” —Dated 31st January, 1873. 

This improved invention consists in utilising the steam or steam 
and air from condensing and otber engines, for more effectually pre- 
serving the heat in steam cylinders; also for heating the feed water 
and condensing steam ; also applicable for heating air, and for other 
purposes, 

392, C. Gait, Halifax, Yorkshire, “ Steam boiler and other furnaces.”— 
Dated 1st February, 1873. 

The objects of this invention are, First, the construction, application, 
and use of mechanism for the purpose of ensuring a supply of air to the 
furnaces of steam boilers when fuel is applied, and the self-acting with- 
drawal or shutting off the atmospheric supply by the closing of the 
furnace door as the fire becomes bright. Secondly, the construction of 
yrate bars in such manner as that the same are preserved from the 
destructive action of the fire, also that the bars so constructed contribute 
tu the more entire combustion of fuel, and assist in the combustion or 
condensation of the smoke arising from such furnaces. 

403. W. E. Gepoe, London, “‘ Converting a slow circular motion into a rapid 
continuous cercular motion.”—A communication.—Dated 3rd February, 


1873. 
This invention is a practical solution of a problem of transformation of 
motion, a solution independent of the nature of the motor as well as of 


its applications, but is here described in its application to a blower or 
blast fan and field forge. A lever being fixed on a lower shaft and an arc 
or segment of a circle being set on the same shaft, each movement of the 
lever to the right or to the left will cause a corresponding it of 
the segment of a circle. Upon this segment of a circle are fixed two belts 
or straps winding on the upper shaft, to which they give an alternate 
circular motion. Upon the upper shaft is keyed a very light wheel which 
will make two revolutions and a-half for each simple movement of the 
lever, Upon the wheel is fixed the end of a cord winding two and a half 
times round it, enveloping a cylinder passing over guide rollers, enveloping 
u second cylinder, and coming back upon the light wheel, its end being 
secured to a stretcher. The relation of the radii between cylinder and 
light wheel is such that the cylinder makes from twenty to twenty-five 





revolutions for each simple muvement of the lever. The circular motion 
is rendered continuous as follows: The cylinders are moved with an 
alternate circular motion, The shaft of the blower must follow the con- 
tinuous circular motion, for which purpose the cylinders are loose on 


this blower shaft, the momentary gearmg or clutching with which is 
etfected by means of two catches. When the movement of one of the 
cylinders takes place in the direction of the continuous rotation of the 
blower shaft, the catch corresponding with this cylinder penetrates into 
openings presented by the inner face of this cylinder, at the same time 
that the catch at the opposite end is driven out of similar openings in 
the other cylinder, and the continuity of the circular movement is thus 
obtained without appreciable effort. 
412. H. Srmon, Manchester, ‘‘ Tubular boilers and heating tubes.”—A com- 
munication.—Dated 4th February, 1873. 

The main principal feature of this invention is, fixing tubes on 
one side only, so as to have them communicating on that side only, and 
the promotion of the circulation of the water through each tube either by 


1 _— and float to the surface by herself. To 


case of danger at sea of a number of flexible or compartments which 
when thrown out with lives or merchandise 


thereto will buoy 
up the same, so as to prevent their loss from sinking. 
361. J. CLARK, “ Railway brakes.”—Dated 30th January, 1873. 
Lene fin ss lever to force a break block wu each side 


f the said le’ — along the 
train acting he a pulley and diagonal. tein the centre of each 


866. R. S. Provse and H. Doxe, Liverpool, ‘‘ Axles and axle boxes.” —Dated 
80th January, 1873. 

Each axle is made in two lengths, and an axle box of the of the 
axle from hub to hub of the wheel is provided. Each length of axle has 
a collar or boss thereon which fits in a correspon recess in the axle 
box ; lateral movement is thereby prevented. The axle box in ita best 
form is made in two halves jointed together. Chambers for oil ure con- 
structed, and separate bearings and hub covers provided. 
$72. D. oy Inverness, ‘‘ Forcing-in liquids or fluids.” —Dated 30th Janu- 

ary, 


Po apparatus am ath jpe or eee a 
pe or passage for or , outside of which isa or passage 
or air. These are worked in connection with proper 


or valves. 
Any or the whole of the above pipes or can be in - 
tion, or can be used without the callie pie or tg To 
sizes can be made use of. 
874. J. Stinuina, Kilmarnock, N.B., “ Working railway brakes."—Dated 


8lst January, 1873. 
There are fitted to the carriages or wagons a set or sets of brake 


Siocie oe reangen s08e Te eens ce eS wae & sae, 
Each carriage or is fitted with a cylinder an ton, the rod of 
which is connected the brake gear, and the _— moved so as to 
relieve the brakes by a fluid under a, such as compressed air ad- 
mitted to the cylinder by piping. e cyli are ted by piping 
with a reservoir, in which a eee mae is maintained by pumps; 
and when the brakes are to be applied to the wheels the commmentontion 
with the reservoir is closed by a valve, and a communication with the 
atmosphere at the same time opened, which action by relieving the pres- 
sure in the cylinders set the springs or weights at liberty to act. 

382. J. H. Ruopes, Sheffield, “‘ Liqueur frame or stand for containing 

liqueur and other bottles.”— Dated 31st January, 1873. 

The bottles are suspended from the stand on pivots. 

891. J.T. Grinprop, Liverpool, “‘ Floating wrecks and submerged vessels.”— 
Dated 1st F ry, 1873. 

The features of novelty which constitute this invention consist in 
expelling, displacing, or dis the water contained in the sunken 
vessel to such an extent that the vessel herself will become the lifting 
out this invention use 

made of air or gas receptacles, or cases, from w! all air or gas has 
been exhausted ese air or gas receptacles, or are of a novel 
construction, namely, they are made tubular, or oval, or of such shape as 
to give a maximum amount of strength, and they must be stayed at 
intervals with strengthening bands, and of such size that they can 
easily distended ; also, where requisite, of shape to adapt themselves to 
the shape of the portion of the vessel to which they are applied. These 
cases are connec’ by means of pipes, or otherwise to an air pump, 
which drives atmospheric air or gas into them, thereby inflating the 
cases and — the water from the interior of the sunken vessel, 
Should there be cracks or leaks, the cases will be forced into such cracks 
or leaks by means of the expansive force employed. When a sufficient 
— of these air cases have been employed the vessel will float by 

erself, 
431. B. J. B. Mitxs, London, “ Screw propellers."—A communication.— 
Dated 5th February, 1873. 

The invention consists, First, in so ting the propeller frame 
with the rudder that it may be moved simultaneously therewith, but to 
a less extent; Secondly, in arranging and adapting the propeller frame to 
be Cpe gone J fixed in any tion desired ; Thirdly, in connecting the 
rudder and propeller frame by adjustable and detachable connections ; 
Fourthly, in the construction of a uni 1 — ployed to t the 
engine shaft and the propeller shaft ; Fifthly, in a liances to facilitate 














the pping and rep ig of the prop ; and, Sixthly, in a device 
> and tie the arm of the propeller crane to the post 
ereof. 


2583. W. Crark, London, “ Utilising wave power.”—A communication.— 
The obie ob ta tnsncinn ttociitn tie tching 

e object of the invention u pi and motion 
of a ship or vessel on the water, for wv for pow Sag ol 
vessel and for other pu: , and it consists the employment of one 
or more weighted floors or platforms suspended in the vessel in such a 
manner that the floor or platform may oscillate freely as. the ship pitches 
backward and forward, which communicates motion to the propelling 
screw or wheel by means of mechanism. 


Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 
—— Manufacturing, Dyeing, Printing, and Dressing 


321. E. T. Hucnes, London, “ Combinations of textile or fibrous threads.”—A 
communicution.—Dated 27th January, 1873. 

In each case the combination consists of a thread of wool or other 
fibrous material having twisted upon it at any desired distances apart 

ieces of other threads of one or more different colours and lengths. 

‘he main threads of any colour are beamed on a beam, from which they 
pass cylinder or revolving comb, and from thence between 
an endless apron and friction roller toa tuking up beam. The threads, 
of which portions have to be held to and afterwards twisted upon the main 
threads, are wound on a beam or roller and by surface motion 
imparted by a driving roller rt - a comb or reed toa small roller 
having the same surface speed as the driving roller and weighted by a 
roller upon it. 

340. W. E. Newton, London, ‘‘ Spinning machinery.”—A communication. 
—Dated 28th January, 1873. 

This invention relates to the ring and traveller used in spinnin; 
machinery, in which a transverse bar is so combined with the she ont 
spindle of the ring frame as to rotate freely within the ring and in contact 
with the spindle or the yarn thereon, for the purpose of causing the yarn 
to pass to the spindle at an uniform angle, to avoid breakage of the yarn 
in starting the spindle, and material variations in the size of it. 
$48. R. Topp, and J. C, Brairuwaite, Westmoreland, “‘ Kendal tapestry.” 

—Dated 29th January, 1873. 

The alteration of the —— loom so as to use only one draught board 
of the jacquard apparatus and one treadle only, in place of two each as 
formerly. The causing the barrel to turn once for every shoot of weft 
thrown in, and the substitution of a set of heald-gears worked from the 
d in place of two planes, thus rendering it possible to employ any 





tinall interior tubes or by inserting inside sheet iron strips or diaphrag 
and dividing the communication chamber by partitions in such a way 
us to oblige the water to pass through the whole series of tubes and along 
ull the zigzags established in the boiler. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

$33. a ae, Prussia, ‘ Controlling switches.”"—Dated 28th January, 


oF 

The object of the invention is to obtain at the station master’s or other 
room electrical control over the positions of the various switches leading 
tu the station, and an indication of their relative positions. The switches 
are capable of being actuated by rods and lever arms by the person in 
charge, and they have rods with enlargements or cornuses thereon for 
effecting variable electrical communication at the station. Electrical con- 
tact for the circuits is formed by plugs in recesses for them in plates, so 
as to connect the respective currents to the respective switches, or shut 
t'iem off as may be desired, by which divers circuits are capable of being 
placed in communication, and opened or closed by approaching trains by 
tbe self-acting electro pneumatic contact, which may also operate electric 
alarm apparatus. The station master or other person jived 


number of different wefting shoots so as to produce and sustain any or 
all of them at will at the same time along og Fy straight line that 
may be drawn upon the surface of the cloth from — selvedge 
where it has been possible heretofore to show on the s only two 
wefting shoots at one time, and to accomplish this without any addi 

the warps now used, 

857. G. Leacn, Leeds, Yorkshire, ‘‘ Preparing and carding wool.”—Dated 
29th January, 1873. 

The object of this invention is to secure a more evenly and perfectly 
carded fleece than heretofore for the formation of condensed slivers of 
woo] or spun yarn and thread. 

873. J. C. Epwarps and J. Tarr, Manchester, “‘ Preparing and cleaning 
ton, ”—Dated 31st January, 1873. 

The improvements consist in the employment of self-acting regula 
of strap guides geared LP Agee of quadrants and pinions 
on a siash cnrrying a cba of which turns loose when out 
of gear and is in comm the feed motion and capable 
being readily taken in and out of gear, so 
tively to the fast portion will alter the 
being shown by means of an index. And in the employment of weighted 
arms attached to the feed roller 
incline the roller Ay the face of the during 

a 





ig 

intimation, by the electric contact acting on the alarm, of the approach 
of a train places the stopper above referred to into the hole corresponding 
with the switch into which the train is torun. If he receives the alarm 
the switch is not set properly; but he has time before the arrival of the 
train to controi the switches and have them duly set, or if the switches 
are already duly set he receives no alarm. 

345. R. J. Marxuam, Surrey, “ Wheels.”— Dated 29th January, 1873. 

One wheel or wheels travelling or moving in the inner and outer flange 
or inside of a larger wheel, the small wheel or wheels moving round, and 
with a shaft or axle. The combined wheels form a railway or trav 
way of themselves, by which means one fourth or more of motive power 
is gained. 

63. C. Davis, London, “* Preventing vessels or ships foundering at sea.”— 
Dated 29th January, 1873. 

The novelty of the invention consists in placing and securing about 
vessels or ships flexible air-tight bags or compartments, which can be 
readily inflated through the medium of air pumps or fans in cases of 
immiaent and sudden danger, thereby rendering such vessels buoyant, 
354. C. Davis, London, ‘* Saving life or property at sea.”—Dated 29th Janu- 


ary, 1873. 
The novelty of the invention consists the simultaneous inflation in the 





the 1 t bar 
feed motion, each bar or plate to be either above or below the 
roller or rollers. Also in the employment of a lubricator for the revol 


in machines, formed of a or dasher on the shaft out- 
Fide the Celine itieg the lubricant during motion to the bf thereof, 
where is a passage communica’ with the the supply — 
kept in a reservoir or shell the dasher and the w or part 


bearing, such lubricator being generally applicable. 
879. T. B. Kay, Bolton-le-Moors, Lancashire, and F. Miiis, Heywood, Lan- 

cashire, ‘* Carding engines." —Dated 31st January, 1873. 
By Cite Secations Se setae eyo gS ynyne 
turning, , grinding, and low each are accom- 

i with more paso Ls and accuracy aa Gann 

= > ee, See, “Preparing wool for spinning.”—Dated 31st 
This invention relates to “preparers” or “ gill-boxes” for 


in 
thereof the inventor 
wool or fibre from the 
surface during a series of revolutions, forming a lap. The drum has a 





feed apron of the next or succeeding ¥ 
410. J. C. Mewsurn, London, “ Lubricating or shafts in 
le or ines.” —Dated 4th February, 
Nexring® of epindion' cod vertical chaite with thread of 
a screw 0! 
sm: as heretofore. The tends to oil rise up the 
~ so that the lubrication is, as it were, constant, whereas when 
or bearings are smooth the oil soon descends to the bottom. 





Class 4.—AGRICULTURE. 
Including Agricultural er, ee Implements, Flour 
$18. E. H. Bentatt, Heybridge, Maldon, Essex, “‘ Chaff-cutter.”—Dated 27th 


January, 1873. 
Instead of driving the feed rolls directly from the worm on the fly- 


349. H. B. Sears, Liverpool, “ Surfacing mill and other stones.” —Dated 29th 
January, 1873. 





wipes te conics te Se a aoe tant i Reiipnees 
are used for surfacing or millstones before being furrowed, rice 
<r apatationn, and consiote, Viesh, tn apuiaping atedl eciaasond of 
rs em: a com 

a series of two, three, or more : ah aktath iistbsooseqentines the 
follo diamond never acts in the same ve as the one preceding it, 
but acts in the ridge between two cuts. d tool ma: eae ae 
e 


straight, curved, convolute, or other lines. 
series of diamonds mentioned under 


tool, which is caused to move spirally over the stone or stones, consists of 
one, two, or more slides, secured to and made to rotate with a free ended 
spindle. The tool carriers are moved automatically on the said slides, 
The stone is placed under or opposite the slides in an adjustable frame. 
Speed cones and a screw to move the belt thereon are used to maintain 
uniformity of speed of the tool over the whole surface of the stone or 
stones. 
350. ; . and H. Farrcvovan, Lanershire, “ Separating flour.”—Dated 29th 
‘anuary, . 

vibrating or shaken screer. receives the middlings or sharps on its 

The flour is caused to pass through by the motion of the 


upper surface. 
p+ sec and the action of trevelling or moving brushes rubbing its under- 
side clean. When it is desired to free the flour and middlings from dust 


a current of air is employed. This passes the vibra screen 
during the separation of the flour, and carries the dust in mechanical 
suspension to zigzag depositing boards in a chamber. 
363, J. HuxTaBLe, High Bray, Devon, ‘‘ Turn-wrest plough.”—Dated 30th 
January, 1873. 
This consists of a turn-wrest plough. with share lock and share adjust- 
ment arrangement. The hand lever also turns the furrow wheel. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
$80. T. on Barls Colne, Besex, ‘‘ Moulding bricks.”—Dated 31st Janu- 
ary, 

A frame of moulds with slides, upon which it moves up and down b 
means of a lever or other contrivance. Also a moulding table, thoough 
which the above slides work, having solid blocks. The bricks by this 
arrangement are left clear and free of the mould, the latter being lowered 
down and the bricks carried away in the usual manner. ‘so a contri- 
vance for lubricating the interior of each of the moulds. 

889. G. Pratt, Birmingham, “ Imparting ornamental effect to chandeliers, 
&c."—Dated 1st February, 1873. 

The novelty of this invention consists in the application of glass or 
other transparent or semi-transparent material between the scroll, 
filagree, or other — metal parts of chandeliers, branches, and other 
fittings adapted for illumination. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, 8. Gunpowder, In- 
struments of War for Coast fence, Gun Carriages, de. 
$59. G. Leacn, Leeds, Yorkshire, “ Preparing wool.”—Dated 29th January, 


1873. 
This invention relates to imp ts iu the hinery used in pre- 
ig wool after it has been opened in the willow, and converting it into 
ps ready for the carding e. 


360. H. H. Mcrpocn, London, “‘ Explosive powder.”—A communication.— 


randanite with nitro-glycerine in 
i. Randanite, which is a 





red heat. it is then reduced to powder and sifted, and is ready for use 
as an absorbent for nitro-glycerine. Should, h , the danite used 
be very impure, it should before being treated as described be washed 
in an acid solution. The improved ex; ve powder is made by mixing 
the prepared randanite with nitro-glycerine by pouring the nitro- 
glycerine a upon a quantity of the pre; randanite upon a 
surface coated with gutta-percha or soft oom. and stirring the mixture 
with a wooden spoon or slice. Or the mixing might be effected in a 
mixing machine. 





369. W. T. Evey, London, ‘‘‘ Boxer’ breech-loading ‘and other cartridge 
cases.” —Dated 30th January, 1873. 

According to these improvements the base cup of the cartridge case is 
pierced with one or more holes of any suitable shape (for example, four 
circular ones) at equal ces apart near the , the object of which 
is to allow the base cup to expand directly the disc! takes place to the 
size of the chamber of the gun or rifle, by which the cutting or partial 
severance above the base cup of the thin coiled metal or paper which 
forms the case is avoided. Sometimes the perforation severs the edge ot 
the base cup. 

386. E. Jones, Birmingham, ‘‘ Cartridges.” —Dated 31st January, 1873. 

This invention consists in dispensing with the metal cap chamber of 
ordinary cartridges by forming the cap chamber in the wad itself by 
pressure or otherwise. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj; , Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
$11. A. A. Derener, Sydenham Park, ‘‘ Domestic utensils for shaping and 
ornanenting butter and pastry.” —Dated 27th January, 1873. 
The feature of novelty of this eee in 
hrough a cylinder provided pa 
a A with a small taper tube at one end, or with a tube with a wire held 
central thereof, to form a small tube of dough. 
$22. H. Lewis, London, “* Machinery for making boots and shoes.”—Dated 
27th January, 1873. 
The novelty in this invention consists in , Soling, and heeling in 
sre acid, ths eepere being insted over Saclast We Sumber of plnsomn, 
amo! u over a number 
wilde apo talend ond 4a by means of levers actuated by a cam on 
a main driving wheel. The u is kept in its place and secured to the 
inner sole by means of a number of ts forced from the interior of 
the last. e mould containing the stuff is forced up to the last, 
and the pin points are then further forced into the leather, securing the 
bottom stuff to the upper, the boot in this condition ready for 
sewing by a boot a machine. If, however, a riveted boot is 
required, the rivets are in from the bottom mould, the one action of 
the machine effectively , soling, and riveting the whole boot. 
324, - , men, London, “* Feeding bottles for infants.”—Dated 27th January, 


This invention consists in applying to the bottom of the suction pipe of 
an infant’s feeding bottle an india-rubber valve of peculiar form, and 
also in attaching to the stoppers of such bottles a sintilar valve, so 
the tube is always kept full and no leakage takes place from the bottles. 
- +s a Striper, London, “‘ Lighting and heating,.”—Dated 28th January, 


This invention refers to wick-holders, or wick cases, in which 
| natn combustible guid i ied or carcel 
arrangement’ or 
(most th of an inch) of the burner or wick holder, 
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are with cork or other frictional or an adhesive matter. The 

the | hide is passed through between the belts, which are made to travel and 
326. G. Hasevtive, London, “Con: cast iron into steel.” —A communica- 
diem Dated S00 Jontary: iste, 
The nature of the said invention consists in steel from cast iron 
the cast iron malleable manipulating 

and tempering the same. In edge tools the tool is first 
made of iron cast in any of the ways, and then in an 


from the ann 
leaned and hammered into shape, and cut by shears. The sai 
then immersed 


rE 
Bs 
i 


in water or 


Fads 
es 


i 
i 

















Fe 


The inventor makes the improved stoppers of cork and wood, or of 
cork combined with any other suitable material, the combinations of 
which will cause the stopper to be of less specific gravity than water or 
the liquid in the bottle. The cork portion of the stopper is made 
tubular, of a and size to fit the neck of the bottle. Inside it he 
fits a screw (or ) plug of wood or other suitable material, on to the 
top or screwed end of vhieh he fits a screwed washer, which, in addition 
to securing the stopper in its place, prevents any dirt or extraneous 
matter getting inside the bottle neck. In stoppering bottles with these 
improved cterners, the stopper is first pushed inte the interior of the 
bottle, the a#rated liquid (for example) is poured or forced in; the bottle 
being kept in an upright position, the stop; will then float up and 
be forced into its proper place in the neck of the bottle, being kept there 
ion of the cork portion of the stopper, and 


is closed at both ends, and the escapement of wind and 
at the reed itself; one face of the reed is exposed to the open 
air, and the action of the wind on the reed is ee 
9 by a nozzle or by merely admitting air into closed 
pe. 
394. T. 8. Morris and G, Skinner, London, “ Castor for furniture.”—Dated 
lst February, 1873. 

The frame of the castor is formed of the ord socket or flat plate, 
but the lower part thereof is cast or formed with a hollow cylindrical 
wy ere or short tube furnished with two, three, or more lugs or claws 

‘or receiving a sphere or ball which forms the roller of the castor. 


oe. by the wedging or com . 
Class 8.—_CHEMICAL 7 — of the screw plugs) can then be secured at the mou 
Including Special Chemical and Pha: ical Preparations, Fuel : 2 nd T. H ot Met Sess from 
and Lighting Materials, Preparation and Preservation of Food, | ** 2.0, i. 3° Dated soit January, 1S OS 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting Fluoric acid in combination with muriatic or nitric acid, and some- 
Glass, Pottery, Cement, Paint, Manures, &c. times other acids; or fluoric acid with water; sometimes a powder is 


used composed of pummice stone, slaked lime, saltsof tartar, Derbyshire 
spar, powdered soap, and sugar. The invention is particularly applicable 
to railway station or other large roofs. 
337. W. Warton, (Lancaster, “ Rolling and drawing wire.”—Dated 28th 
January, 1873. 
This invention consists in rolling wire by the combined action of three 
rollers or two rollers and a block. In perfo: this invention curved 


828. T. J. Smrrn, London, “‘ Production of baryta.”—A communication.— 
Dated 28th January, 1873. 

This refers to an arrangement of furnace with the emplo’ 
or gaseous combustibles for the transformation by the 
—— of baryta into sulphuret of barium and of 
into baryta. 


ent of solid 
method of 


0. J. SOD a NS, Gateshead-upon-Tyne, rham, 
bas “ Pundionp acd vettney le a, Dated 30th January, = * lor — ers e of two rollers is made, and a third roller 
To economise fuel and save the necessity of repairs, instead of mal or a block to close the space left by the chamfers in the other two rollers 


is applied. The round or other 


+ 1 


shaped wire > pone is fed into the 





the fireplace square or ang , and the pud floor 
or heating chamber and the passage over the fire-bridge cmlgnber ‘ormed 
of on lines, the angles of the fireplace are cut off and the parts 
curved. 


January, 1873. 
377. IL N » Greenoci nfrew: BR, * ing l q block This invention relates to fire-extinguishing a; tus of the kind in 
Pa ae me -_ Jten ten By Sep ap Oa which carbonic acid is mixed with or dissolved in water. A bottle of 
Soar ee ee a ae ce nie Lnrention So the mode of | Sot ts by preterenee formed with indentations in the tides or ‘buttons, of 
an , 
that te ty pie eins eee both, to facilitate its broken. This acid bottle is placed on a bottom 


ongeew which is rigidly fixed to the top or sides of the vessel, and which 
is furnished with one or more hard points capable of break the glass 


893. J. McDouaatt, London, “ Manures.”—Dated 1st February, 1873. 
re or percussion. e = 


This invention has for its object improvements in the manufacture of 
manures. Theinventor treats p! tic substances with sulphuric acid to 
render them soluble and remove the soluble constituents, either whole or 
= part, hag age ae or other convenient method, and in the result- 

g solution he passes liquids, gases, vapours con 
resulting product may be concentrated or dried 

ammonia into the resul! 
allows the precipitated 
liquid, which can be evaporai 
can be dried for use or incorporation in the 
manufacture of pe hates as hereafter d 
obtained as herein described may be used for the removal of 


on the application of sufficient pressu’ 
is held firmly on its support by a cap, which also is furnished wi 

one or more hard points, and which is fixed to a rod passing out 
a stuffing box in the top of the vessel, and which is struck with 
as mallet or other convenient instrument, in order to break the acid 





Science AND ArT DEPARTMENT.—The examination of students’ 
works from night classes for drawing and from schools of art, sub- 
mitted in competition for payments and prizes, has been con- 
cluded. From 402 night classes 76,943 works have been received, 
from 124 schools of art 93,672 works have been received, making a 

d total of 170,615 drawings, models, or paintings which have 
— executed in the classes during the year ending in April last. 
This is an increase over 1872 of 41,366 works. These works were 
first submitted to a preliminary examination, those of each school 
being taken separately by a Com:nittee of Examiners, who awarded 


hi 
-liquid state into the 
bed. — 


gas works, or 
also treats phosphatic substances with hyd: 

quantity to render them soluble if sufficient of the acid has been add: 
to convert the phosphate into the liquid state, any insoluble residue may 
or may not be removed by subsidence or other convenient method ; and 


into the mass or li Oe ee oon oe Sees ontees ene : 
other than coal pny The resulting product can be concentra‘ heat | the third e prizes, and at the same time selected from the 
orexposure, Or in treating the Pecaphatlocabetemces with hy ¢ | mass 1480 of the best and most advanced works for reference to 


tition, which is open to the students of all 


acid, as above described 
ughout the kingdom. On the result of this 


if acid of full my ae ty 


, he takes care the acid is of reduced 


the resulting solution may be diluted, so the National Com 


the schools of art 





Seemed bat aos te tem denne > atow | the so a petition ten gold, thirty-two silver, and sixty-eight bronze 
that has into precipitated phosphate to subside, so that | medals have been awarded, together with a number of prizes of 
tated | books, The prize works of this tit together with as 





t become to 
the liquid may be run off and evaporated into a salt and the i 
phosphate dried for use. In the manufacture of superp! nw 
e for manure, when sulphuric acid is used, it is customary to 
the acid with water when ing it into contact with the phosphate to 
be acted upon, by which means a drier product is obtained than if aci: 
alone were employed. This water, either whole or in he 
with liquids or semi-liquids containing ammonia or other useful manurial 
ingredients, and so utilise them, at the same time obtaining a manure of 
sufficient dryness. If the liquid used uires the addition of an acid 
for its proper utilisation, the acid must be added to it before using or 
extra acid added to the phosphate. 


many of the other competing works as space could be found for, 
are now exhibited in the temporary schools on the ground floor of 
the South Kensington Museum, where they will remain open to 
the inspection of persons interested in art education and the 
public until September. 

DeatH or Sir Francis Ronatps.—The world of science will 
regret to learn that Sir Francis Ronalds is dead. He was the son 
of the late Mr. Francis Ronalds, of Highbury, and was born in 
1788, so that he had attained the good old age of 85 at the time of 
his decease. Sir Francis was, in a sense, the father of the electric 
telegraph, and few of our readers who have ong copneitense with 
the subject, will fail to remember his pith electrometer téle- 





After the removal of the soluble 
constituents from the phosphatic substances treated with sulphuric acid, 
as already described, the residue will consist toa large extent of sulphate 
of lime ; this sulphate of lime, or sulphat lime d by other 
methods or in a natural state, or chloride of calcium, he treats with 





— containing ammonia, and whilst agitated passes in carbonic acid, sah 3 ‘ u i 
h coma ph, with its two clocks and e seconds’ hands dials. The 
Suraaee eselices ont —~ hb ~ gy Xd a hilosophical Magazine contains the following account of it :— 


e with the ammonia. 
separates the resulting solution and evapurates it into a salt. The car- 
bonic acid generated in the treatment with an acid of osphatic 
substances containing carbonate of lime may be utilised for th 
or may be derived from other convenient source. When it is di 
convert the peeeeeted phosphates obtained by the foregoing 
again into soluble phosphates, either wholly or in part, he adds sulphuric 
or any suitable acid to effect this purpose. 
405. J. H. Jonnsox, London, “ Oils.”—A communication.—Dated 3rd 
February, 1873. 
This invention consists in solidifying essential oils, 
with a view to their application as fuel to heating purposes 
y bringing such oils in contact with solid porous bodies having the 
property of absorbing essential oils—such, for example, as wood, sawdust. 
pummice stone, and more icularly coke. It is a to 
combine essential oils ( ) with other infi le sub- 
stances which may also as fuel, for example, with oils of the 
same inflammable nature, in a solid or concrete form, white resin, cola- 
phany, and such like substances, and to obtain a homogeneous mixture 
with petroleum oil for the purposes of heating. 


“In the summer of 1816 he undertook to prove the practicability 
of telegraphic communication, at great distances, by transmitting 
a certain number of electric shocks, for an — signal, through 
insulated wires of considerable length. He laid his wire in glass 
tubes surrounded by wooden troughs lined with pitch, which were 
placed in a covered ditch, 525ft. long and 4ft. deep, dug in his 
garden at Hammersmith, He suspended eight miles 
of wire, by silk cords, from two wooden frames erected on his 
lawn, so that the —— ae to and fro many hundred 
times, well insulated at point of attachment, and forming 
one continuous line, kept separate from contact with other parts. 
Both these kinds of or served equally to show the instan- 
Sane ype pore of tke electric — P — to — 
the means of conveying intelligence underground line, 
he placed at each end of it a clock, with a dial bearing meee 
letters inscribed. In front of the dial was a disc, revolving wit 

theseconds’ hand, forming a screen with a small opening cut in it, so 
that as the disc revolved only one letter could be seen a time, and 
this only for a second. The two clocks were made to go isochro- 
nously, the one always presenting the same letter as the other at 
any given second of time ; and the moment chosen at one end was 
indicated at the other by a sudden collapse of a pair of pith ball 
electrometers, suspended at each station close to the clock-dial 
and connected with the telegraph wire.” ‘“‘ By this contrivance,” 
says a writer of the I/lust: London News, “‘ letter after letter 
could be denoted, and words spelt out as certainly as by the tele- 








Class 9,—_ELEOCTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
832. A. Bernstein, Prussia, “‘ Electric contact by passing trains.”—Dated 
28th January, 1873. 

The invention relates to the use of bars at the sides of the ordinary 
rails, in position to be acted upon by the wheels, such bars acting by a 
cross-bar on a double spring carrying a plate capable on the depression of 


both bars of on an india-rubber to cause air to flow, and by : essrs. ‘ 
ee SF es ee & repel and patented in 1837.” ‘The pote epg 


which, eng = —_ « age k the — sy eae . 
smile, namely, that when Mr. t+ a telegra) 

of his comipestion should be laid donk tetwemn London and the 
residence of the Prince Regent at Brighton, and with that view 
submitted his project to Lord Melville, then at the head of the 





Olass 10.—MISCELLANEOUS, 


Including all Patents not found under the preceding heads, 


281. R. Hatrvrt, Deptford, “ Preventing and removing incrustation in steam A 
boilers.” —Dated 24th January, 1878. Admiralty, he received a curt official reply from ‘‘their Lordships” 
This invention consists in the and use of an im fluid | of that department, intimating that “ telegraphs of any kind are 
phone a af ceraeting me me ney woo Leta and | now wholly unnecessary, and that none other than that now in 
use will be ” The word ‘‘now,” of course, referred to 


289. G. Grsson and J. wom, Sunderland, Durham, “ Governors.”— 


24th January, 1873. of the long European war and the fall of 
constru 


Napoleon. Sir Francis Ronalds was the original Honorary 





A governor accordin consists shaft 
driven by the on coon guy RAW A gonna Be parent Ee two | Director of the Royal Observatory at Kew (a post which he 
——y mea r ro upon 2 ay w > & Spots tem held from 1843 to 1852), and the sepenter el age coll capioten 
shaft to ee “ec -wheel. sree aitached to one of the instruments by ~ were —— on well as a ~ Oxford, 
ted y motion ive engines. L s 
springs keep the weights in towards the centre until the centrifugal > ne Soe pons | ap ane Ce 


to the shaft with 
weights instead of the spur gear. 


823. 8. Hatey and 8. H. Harry, Bramley, Yorksh 


The levers may be 


of science 


et hich 
joortian, smenine, cj breaking up the grain ides and y reward for his public a P -. 
This — sts in mounting in suitable framework two rollers oy oes oe telegraphic | Pe arr Me asain seoount 
smother pair of rollice with endless belt soactod chnne we Ce of these will be found in a pam published by him fifty years 
bearings of one or both movable, so that by means of lever and EE A gM eagle For,» —we believe since 
weight the same may be clear of contact. The surfaces of the belts in receipt of a pension on the Civil List, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE EFFECT OF PRICES UPON DEMAND FOR IRON—PIG MAKERS : 
What they are doing: The prices—FiIRMNESS OF THE FUEL 
QUOTATIONS—PRICES OF FINISHED IRON- OUR EXPORT TRADE: 
The official returns: Markets and prices mentioned: Striking 
Jigures as to the United States’ demand—ATTENTION GIVEN TO 
MECHANICAL PUDDLING : The Bayliss furnace to be tried in this 
district: The method described —AS TO THE GENERAL TRADES. 


Wuere makers will adapt themselves to the reasonable require- 
ments of the buyers—considering the holiday season—there is « 
fair amount of work being done at the mills and forges throughout 
this district. The vendors of pigs are doing more business as well 
in the samples produced out of this district as in the kinds 
smelted here. the sales do not apply to large quantities, but 
they are more numerous than for some time past, and the con- 
ditions of sale show plainly enough in how great need of the iron 
are the buyers of it. Stocks are low in their hands as well as in 
the hands of the makers in this (district, and the pigs are being 
removed from the furnaces in Staffordshire as fast as they are being 
made in most inst In the i in which the transactions 
relate to the iron of this district, the buyers have had to give pretty 
much makers’ terms, the purchaser being favoured who succeeds 
in getting all-mine iron at 2s. 6d. less than £7. Producers are 
—_ strong in their quotations by reason of the demands of the 
colliery proprietors and the coke makers. 

Of both coal and coke there is an abundant supply, but it cannot 
be got, the Welsh samples under 36s., and the Derbyshire under 3s. 
per ton, both delivered in this district, notwithstanding that less 
than two years ago vendors were glad to book sales at 14s. fd. a ton. 

Finished iron of the second and third qualities is scarcely so 
firm as pig iron and fuel. Sheets for galvanising purposes were sold 
in Birmingham this (Thursday) afternoon at as low as £14 a ton, 
in 100 ton lots; but much higher prices are demanded by makers 
who claim to be regulated solely ty the standard “‘lists.” These 
makers demand from £16 to £18, and some even £19 a ton. The 
sales are due to the better inquiry for roofing sheets received 
chiefly from Australia, to be exported white, and corrugated. A 
better trade is likewise being done in plates, principally of an 
inferior class and for girder making, in which there is a little 
more doingon export account. Good platesare inonly slow demand ; 
orders are being received by almost every post, but they are for 
comparatively insignificant quantities. Makers’ quotations are 
strong at £16. Common bars are still to be obtained at £12 5s., 
and second qualities at from £12 5s, to £13 5s. 

According to the Board of Trade returns recently issued, iron 
shows no falling off in the value of that exported, though the 
tonnage still compares unfavourably with last year. Of iron and 
steel of all descriptions there were exported last month 267,510 
tons, of the value of £3,468,725, as against 316,462 tons, worth 
£3,325,981 in 1872, and 312,237 tons priced at £2,505,636 in July 
1871. Thus, 15 per cent. less iron Pa in July, 1871, produced 
£963,000 more. For the seven months our iron exports this year 
have been 1,799,577 tons, of the value of £22,635,811, as compared 
with 1,991,270 tons, worth £19,332,607 in 1872, and 1,752,432 tons 
priced at £14,284,403 in 1871. Roundly speaking, the tonnage is 
about 10 per cent. less, and the value about 22 per cent. more 
this year than last. The increases of value for the month are in 
railroad, in wire (common and telegraphic) cast and wrought, 
hoops and sheets, and unwrought steel ; and the decreases are in 
pig and puddled, bar, and old iron. Of these differences the most 
conspicuous is again in telegraphic wire, which has increased nearly 
180 per cent., and cast and wrought iron, in which the augmented 
value is over 30per cent. In tonnage, also, cast or wrought iron has 
increased for the month nearly 23 percent. the only branch of the iron 
trade proper which shows an increase of quantity, both for themonth 
and the seven months. In this case the improvement is due 
chiefly to Russia, Germany, Holland, and the United States. In 
pig iron Germany and Holland continue excellent customers, but 
the falling off with the United States represents something like 
50 per cent. Bar, angle, bolt, and rod iron are in special request 
by Germany and Holland, which have more than doubled their 
consumption this year; but here again the contraction of the 
United States’ demand more than counterbalances the i mprove- 
ment. Russia is an excellent customer this year for railroad iron, 
of which she has taken considerably more than twice her last 
year’s quantity. In the case of Sweden and Norway the increase 
is still more marked ; and Holland has taken nearly five times the 
quantity she took last year. These increases are, however, more 
than negatived by the collapse of the United States’ trade from 
more than 300,000 tons last year to 134,000 this. In hoops, 
sheets, and boiler plates, Russia, Germany, Holland, France, and 
Australia figure for good increases, and the United States, British 
North America, India, and Spain for decreases. 

The proprietors of mills and forges here continue to direct their 
attention to the ical production of iron in the puddling 
process, They believe fully in the dictum of Mr. Menelaus, the 
distinguished ironmaster of South Wales, that ‘ there is no com- 
mercial question at the present time of so much importance to 
the world as that of cheapening the mode of purifying crude iron.” 
Among the new methods by which it is sought to effect this is one 
known as the Bayliss system. The furnace consists ot melting, 
fining, and puddling parts respectively. The melting furnace has three 
tuyeres at the end, and a hopper on the top for coal, with a draw 
bar at the bottom. This part has no grate, but a hearth, with a 
kind of well similar to an air-furnace. The fining part is specially 
constructed with water blocks round, anid tuyeres for blast, set 
very near the bottom. The puddling is of a circular form, it has 
the drawing door at the end, and simply a stopper hole on one 
side, so that it can be worked as a double furnace. On 
each side of the door frame at the end is a small flue 
leading into a main. This arrangement prevents the cutting 
draught from acting upon the iron, and as the plenum and tem- 
perature of the flame are regulated by the blast, the peculiar con- 
struction of the flue is of no consequence, There isa slot on the 
stopper-hole side, and half-way through the top of the furnace, 
through which the puddling tool is Stodased and taken out. 
This is closed with suitable doors, When necessary the slide bar 
is drawn out of the hopper, and the coal falls instantly over the 
tuyeres. The iron is charged in a minute or so, by means of « 
crane and peel, through an ordinary puddling door. When the 
charge is melted it is run into the fining, and another introduced. 
The air being forced into the iron near the bottom has to per- 
meate it to escape at the top, and as it does so the oxygen comes 
in contact with the carbon and raises an intense heat, not only in 
the iron, but also in the surrounding chambers, and thus it be- 
comes a source of economy in fuel. The iron being proper! 
fined it is run into the third chamber, where it is quickly an 
effectively puddled. It is claimed for the furnace that it is 
capable of producing from 50 tons to 60 tons of bars per week, 
and of such a quality as cannot be surpassed, . 

Mr. Bayliss considers that the statement as to the use of fettlir, 
oe a profit requires ym—one and claims that iron can be 
P Se, by his system for 7s. 3d. per ton less than by Danks’, 
although he pays more for labour and uses more pig iron, — He 
contends that the rotary principle is not “the right principle, 
and that it is not calculated to communicate to the iron the kind 
of manipulation it requires, except under certain conditions, and 
inability to comply with these conditions will prevent the rotar~ 

rom becoming economical.” He claims that with 
his rotating tool the — can give the iron nine times the 
amount of working without extra ur, and that the quality of 
the iron is improved. In confirmation of his views he refers to 
the fact that before pig boiling was discovered fined iron -— was 
puddled, that the Staffordshire “drying system” produced fine 
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Co. It was experimented with some time ago at Workington, 
under circumstances of a less favourable character than those 
which will operate in this district. Hence an amount of success 
is anticipated here which did not distinguish the trials at 
Workington. We shall report the working of the furnace so 
soon as it has been got into gear. 

The Birmingham and district general trades remain quiet, but 
steady. The various railway rolling stock companies are again in 
active work, both on home and export account, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THREATENED LOCK-OUT OF ENGINEERS IN SoutH LANCASHIRE— 
INCREASED DEPRESSION IN THE IRON TRADE AND WEAKER 
PRICES : Position of the works throughout the districc—THE COAL 
TRADE: High prices maintained : The strike at Burnley. 

Tue depression in the iron trade of this district has been consider- 
ably increased by the action which theemployers in the engineering 
trade in South Lancashire have found it necessary to take. For 
the past twelve months the rate of computing overtime has been 
an unsettled question. The men, who wish to do away with over- 
time altogether, have insisted upon each day *being taken by 
itself, whilst the masters have insisted that the reckoning must be 
made upon the week. Another matter which has been continually 
cropping up in an unpleasant manner is the question of piece-work, 
andthe mastersapprehending that the men would takesteps todoaway 
with this also, have resolved to bring matters at once to a definite 
issue, and a lock-out has been decided upon unless the men will 
come to some reasonable terms, On Tuesday the matter was 
brought before a meeting of delegates representing the men, but 
it was treated with great indifference, and, as no notices have yet 
been received, it was resolved to see what the masters really in- 
tended to do before taking any definite action. So tar as the 
feeling of the men is concerned they have no present intention of 
making any concessions, although they disclaim any intention of 
interfering with piece-work where it is already in operation, but 
say that they will discourage its introduction elsewhere. 

So far as general trade is concerned consumers still pursue their 
policy of holding out bait orders with the view of bringing down 
the market. In this they have so far succeeded, and prices 
during the past week have been considerably weaker. A fair 
amount of business has been done in foundry pig iron, but sellers 
have had to make considerable concessions in order to secure 
orders, and No. 3 delivered in this district is now quoted as low 
as 102s. to 103s. per ton. For forge iron there is little or no 
inquiry and prices are considerably lower. The current quotations 
are about 95s, per ton for delivery here, but where sales are pushed 
considerably less money is accepted. Manufactured iron is also 
easier, and the general quotations range about £12 5s, per ton, 
with proportionate prices for other descriptions. 

The blast furnaces of South- West Lancashire continue moderately 
employed, but they are by no means well off for orders. Founders 
in the,;Wigan district are also fairly active, but, except for builders’ 
castings, there is a falling off in orders. The machinists of Bolton 
and East Lancashire are rather quiet, and the manufacturers of 
finished iron are getting to the end of their order books, but tool 
makers continue very well employed. 

There is a general improvement in the demand for coal, and 
numerous inquiries are now being made for contracts over the 
next twelve months at the present market rates, Prices are very 
firm, and the average pit quotations for South-West Lancashire 
may be given as under :—House, 17s. to 18s. 6d. and 19s. per ton ; 
gas coal, 17s, to 18s.: engine coal, 15s, to 16s.; and slack, 11s. to 
13s. per ton, In the district towards Cheshire pit prices are a 
trifle higher, house coal being quoted at from 20s, to 23s, 4d.; 
burgy, at from 15s, 6d, to 17s.; and slack about 13s. per ton. For 
delivery in Manchester prices are not materially altered. 

The weighing question is still the cause of a very unsettled 
feeling in many districts, but colliery proprietors are now 
endeavouring to carry out the gency of the Mines Act, and at 
many of the pits weighing machines are now in operation. 

In the Burnley district the places of many of the men on strike 
are being filled up by miners from Cornwall and by mill operatives 
who have previously worked in the mine, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Tue CLEVELAND IRON TRADE: Prices firmer—THE COAL AND 
COKE TRADES—-COAL-CUTTING MACHINES—THE DANKS PUDDLING 
FURNACE—SHIPBUILDING AND ENGINEERING. 

Tue falling of prices in the iron trade which has been going on 

for the past few weeks was checked on Tuesday at the 


nution in the shipments: Slight improvement in manufactured 
iron—THE COAL TRADE: Prices unchanged: The special rules 
dispute settled : Heavier exports—THE CLYDE SHIPPING TRADE. 


THERE has been another week of comparative inaction in the 
Glasgow iron market, and prices have been decidedly reduced, 
warrants being quoted at from 4s. to 5s. less than a week ago, 
On Friday business was done at from 106s. 6d. to 106s., closing 
with buyers at the latter price. There was a steady market on 
Monday, but the transactions were limited, and the prices from 
105s, 6d. to 105s. 9d., cash, closing nominally at the latter figure. 
The market was very quiet, and business flat on Tuesday ; trans- 
actions were reported from 105s. 3d. to 104s. 3d., the closing 
prices being buyers, 104s, 9d., cash; sellers, 105s, The feeling 
in the iron market is not at all encouraging. Dulness has now 
prevailed for a long time, and the smallness of the make, to- 
gether with the gradually reducing exports, confines the trade 
within much narrower limits than heretofore. Within the past 
few days, however, small quantities of iron have been stored, and 
this is rded as a hopeful sign. 

There is a small reduction in the prices of most of the principal 
makers’ brands. The quotations are as follows :—Gartsherrie, No. 1, 
108s.; No. 3,110s.; Coltness, No. 1,125s.; No. 3,108s..; Summerlee, 
No. 1,#117s. 6d.; No. 3, 108s.; Carnbroe, No. 1, 113s.; No, 3, 108s.; 
Monkland, No, 1, 112s.; No. 3, 108s.; Clyde, No. 1, 112s.; No. 3, 
108s.; Govan, No. 1, 112s.; No. 3, 108s.; Langloan, No. 1, 
122s. 6d.; No. 3, 108s.; Calder, No, 1, 117s. 6d.; No. 3, 108s.; 
Glengarnock, No. 1, 113s. 6d.; No. 3, 109s.; Eglinton, No. 1, 110s. ; 
No. 3, 107s.; Dalmellington, No.1, 110s.; No. 3, 107s.; Carron, 
No. 1, 117s. 6d.; Shotts, No. 1, 117s. 6d.; No, 3, 110s.; Kinneil, 
No. 1, 115s.; No. 3, 108s. 

The shipments have of late been diminishing at a very rapid 
rate. Those for the week ending 9th inst. amounted to only 
8066 tons, being 2119 less than in the previous week, and 
9275 tons below those of the corresponding week of 1872, The 
imports of Middlesbrough pig iron into Grangemouth were 
1250 tons, being 70 more than in the previous week, but 75 below 
those of the corresponding week of last year. 

The manufactured iron trade may be described as in a slightly 
improved condition this week. There are a number of shipping 
orders to hand, and a number of the works have more employment 
in hand than formerly. 

There is no change in the price of coals as yet in many of the 
mining districts. The special rules dispute having now, however, 
been virtually settled, there will be more chance of the market 
assuming a natural character. The special rules dispute now 
being finally settled, gentlemen on both sides have been deputed 
to draft amended rules in accordance with the alterations agreed 
upon by employers and workmen, and as soon as they finish their 
work the sanction of law will be asked for the rules from the 
Home Office, 

A fair quantity of iron manufactures was exported from the 
Ciyde last week. The shipping trade of the Clyde is ina favourable 
position. In the arrivals there is indeed a slight decrease as com- 
pared with the corresponding month of last year, but a com- 
parison farther back, shows that the trade is improving. The 
exports show an increase of 28,000 tons on the month, and 33,000 
tons on the seven months of last year. 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE SUPPLY AND PRICE OF FUEL: Local and Durham coke: Slack 
and house coal: The Metropolitan coal trade : Tonnage by rail 
during July: Figures for Yorkshire and Derbushire—Enai- 
NEERS’ STRIKE—STATE OF TRADE GENERALLY—-SILVER PLATING 
AND CUTLERY-—A LARGE STEEL CASTING MADE AT SHEFFIELD FOR 
FRANCE, 

THAT most important of all manufacturing requisites, fuel, cannot 

be termed cheaper. Both coal and coke are firm as to official 

quotations, and it appears quite probable that a very slight aug- 
mentation of activity in this and the Cleveland iron trades may 
have the effect of sending up prices. Local washed coke for steel 
melting is pretty generally quoted at 40s. per ton, but it is a fact 
that some considerable lots have recently changed hands at fully 
5s. under that figure. Durham coke is several shillings above the 
local official £2, and with carriage costs quite 50s. to 51s, per ton 
delivered in Sheffield. Its superior hardness recommends it to the 
favourable notice of steel converters and others. For steam coal 
the inquiry is not extraordinarily brisk, but house coal is in very. 
fair demand, The statement of a local journal that collieries are 
blocked up with wagons is not by any means generally correct. 

Slack coal is rather easier. 

It would appear that one of two events is likely to occur in 








Middlesbrough iron market. There was a fair amount of b 
done, and No, 3 Cleveland pig was sold at 97s. 6d. to 100s. per 
ton for immediate delivery. There is now a much better demand 
for forge iron, and No. 4 is changing hands at 87s. 6d. and 88s, 
per ton. Makers are well sold forward, and are of opinion that 
there will be no material reduction in the price of pig iron unless 
coal and coke can be bought much cheaper than at present. 
Buyers, however, hold off. In the finished iron trade there is 
nothing new to report. It is generally believed that large quan- 
tities of rails are required in different parts of the world. The 
number of inquiries, in fact, show this to be the case. Manufac- 
turers are of opinion that rail orders which have been so long keps 
back cannot be much longer withheld, and that there will be plenty 
of work for the back end of the year. 

There is little change in the coal and coke trades. Coal is 
quoted from 20s. to 22s. per ton for household purposes, and 
manufacturing coal is about 16s. per ton. Coke continues about 
35s. to 37s, 6d. per ton. A larger production is continually being 
thrown into the market. The consumption of coal in the Cleve- 
land district for manufacturing purposes is about 50,000 tons per 
week. About 14,000 tons is sent into the Cumberland district 
each week for the same purpose. The exportation of coal from 
Middlesbrough and Stockton is about 2500 tons per week. 

The coal-cutting machines do not seem to be making much head- 
way in this district. The Hetton Coal Company still have their 
coal-cutter at work, but the introduction of those machines is not 
now attracting so much attention. 

During the past week the ironworks in the Cleveland district 
have been laid off on account of the Stockton races. 

The Danks puddling furnace continues to attract a good deal of 
attention. Messrs. Hopkins, Gilkes, and Co., Middiesbrough 
the first firm in this country to test the Danks furnace—are 
obtaining satisfactory results from this machine. They have two 
at work. As our readers are aware it takes in the ordinary 
puddling furnace two hours to puddle a charge; in the Danks 
furnace the same work is done in fifteen minutes, the ball being 
10 cwt. The consumption of coal per ton of puddled ball has now 
been reduced to 15 cwt, at Messrs. Hopkins, Gilkes, and Co.’s 


works. Further improvements are being le. A cupola, con- 
structed on the patent of Mr. Thomas of the Acklam Refinery, 
Middlesbrough, is being erected for the p of heating ‘the 


metal before putting it into the furnace, and it is expected that 
by this means greater results will be achieved. Within the past 
ten days puddled bar made in the Danks furnace was rolled into 
an angle 75ft. long, the angle being 3in. by 3gin. A rail made last 
week was tested by being placed between uprights—the bearin 
Sft. 3in. a , with a weight of 648 1b., giving it a blow of 10ft. 
On the rail being measured afterwards it was found that it had 
only bent 9in., and did not show any sign of fracture. : 

There is a fair amount of shipbuilding and engineering going on 
in the district, The foundries too are pretty busy. 


tion with the metropolitan coal trade. Either the con- 
sumers themselves are getting in a tremendous stock prior to the 
setting in of winter or, as is the more probable supposition, the 
merchants are obtaining very large supplies’ beforehand so that 
they may to a great extent have the game more in their own 
hands this autumn and winter than they had last year. In the 
latter case, and supposing that consumers have no quantity on 
hand, it is evident that sharp weather will bode no good to the 
public at large. These reflections are consequent upon the returns 
just issued, showing the tonnage of coal carried to London by rail- 
way during July from this district :—Yorkshire and Derbyshire. Of 
the Silkstones, a coal always in demand in the East coast towns as 
well as in London, the Great Northern took 19,729 tons, whilst 
the Oaks and eleven other leading pits sent 14,756 tons of Barnsley 
and other coal by the same line. ‘The four principal West Riding 
pits contributed 7300 tons for metropolitan consumption during 
the month, and eleven chief Derbyshire collieries 95,000 tons. Of 
the latter total Clay Cross alone sent 27,679 tons, that being, in 
fact, the largest tonnage from any colliery in the kingdom per rail, 
Langley being next on the list with 19,521 tons. 

The engineers’ strike yet continues, in spite of endeavours which 
have been made to bring it to a close. 

There is no change worthy of record in the condition of anyof the 
principal trades. The Bessemer converters are fairly busy, and 
rails mills are being run pretty nearly to the extent of their 
capacity. Most other kinds of railroad requisites are hardly in as 
good request as they were a few weeks back. 

The silver plate trade is moderately busy. Nickel has come 
down to 11s. per Ib. 

During the past ten days a leading Sheffield steel firm have 
made one of the largest steel castings ever turned out in this 
town. The whole force of the very large establishment was 
concentrated in the melting, which was done in quick time. 
When finished the casting, which is, I am informed, a marine 
propeller shaft for the French Government, will weigh 16 or 17 
tons, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE STEAM COAL COLLIERS: Resumption of work by the house coal 
men—DULLNESS OF THE COAL TRADE: Great accumulation of coal: 
Prospect of lessened prices: Pros and cons: Great culliery 
speculations in South Wales—EMIGRATION OF WELSH MINERS 
To New ZEALAND—EARNINGS OF COLLIERS—UPWARD MOVE- 
MENT IN THE IRON TRADE: Increase of orders: Large consign- 
ments to Russia—SPaANISH ORE—NEW MOVEMENT AMONGST 
COLLIERY PROPRIETORS--THE WAGON TRADE—A hint to 


capitalists. 








THE steam coal men are, with few —— at work, not, per- 
haps, with the same regularity as before the introduetion of the new 








expect 

general resumption of business at the collieries. One leading 
cause for this may be found in the dullness of trade. At 
Cardiff and Swansea there are now actually miles of trucks 
laden with coal waiting for vessels. Trade is unmistakeably flat, 
but still prices are firm, and may remain so much longer than | 
imagine. The fact is, there is now going on a s le 

as the iron trade often witnesses, a trial of endurance between 
buyer and seller, and if the latter can hold on well to present quota- 
tions until the fall, then the tendency of prices will be again upward. 
There is also another matter to be considered—the condition of 
things existing between employers and employed. If the weight 
question and the small coal question are now settled, and the 
workman make no inordinate claim for an advance, then we may 
a no unusual step to be taken ; but if otherwise, a marked 
fall in the price of coal is certain, and that fall the employers will 
take care shall fully check any movement on the part of the men. 
In the face of a duil season and with lowering prices Halliday’s 
tactics cannot succeed. 

The great colliery speculations of South Wales, notably those 
of the Navigation Company (Harris) and Ynysowen, Nixons, are 
progressing well, and the descent into the steam coal is, for the 
work, rapid. Companies with £500,000 at their back may expect 
success in the spots selected. 

The second detachment of Welsh miners left the Rhondda district 
for New Zealand this week. Considering the present wages earned 
by colliers, few of whom get less than 30s. to 35s. weekly, it is 
remarkable that any now emigrate. A colliery manager told me 
lately that a man with the assistance of his boy earned in one 
month no less than £13, 

I have more hopeful news this week concerning the iron trade. 
There is really an upward movement visible, for though our 
American customers are still hanging back from large transactions, 
yet we are beginning to do some business with them, and trade 
with other quarters is opening out. Orders are being placed more 
freely than they have been. Shipments have been numerous of 
late to Riga and Cronstadt, principally by the Dowlais, Nantyglo, 
and Blaina, and Ebbw Vale Companies. The imports of 
Spanish ore are falling off, but in the face of the large stocks 
now held at Cardiff, and by most of the ironmasters, this is 
not a matter of serious moment. A new movement is to 
be recorded amongst colliery proprietors. Some time ago, 
when coke began to rise in price, many colliery owners started 
coke ovens near their pits, and these are now doing well. The 
new movement is to utilise the fire clay, formerly tipped as waste, 
by erecting brick kilns, Some of the best fire clay in the country is 
to be found in the Aberdare Valley, and this will shortly be turned 
to account. A good opening for capitalists is to be found in 
starting additional wagon companies. The existing ones pay 
well, and with all their energy the demand cannot be met. 





PRICES CURRENT OF METALS AND OILS. 
1873. 1873. 



























































































ings— 42. d. £ &% 4, Tron (continued) £ed, 664 @ 
Birmingham 12 0 0..1310 0 Pig in Scotland— 
Cleveland ... 10 5 ¥..10 7 6 Me. 2 ccccccccee| 5 8 0.60 0 0 
ncashire . 0.138 0 0 556.00 
Staffordshire 0..13 10 0 5 610 
Scotland 0..1210 0 
Wales ... 0..0 0 0 6 
Yorkshire. ° 0..13 10 0 5 
Castinys—Small— | 5 
Birmingham . 0..20 0 0 | 9 
Cleveland. . 0..10 2 6 
Lancashire . 0..21 0 0 
Staffordshire 0..20 0 0 
Scotland . 6..2510 0 
Wales 0.0 00 
Yorkshire -|12 0 0..17 0 0 
Copper — British — cake | 

per ton . «| 8&7 0 3 00 
Australian, per ton 0 0..91 lo oO Cleveland ...... 800.000 
Best Selected .. 0 0..05 0 0 Staffordshire .... 7 0 0..710 0 

‘toms 0 0..10850 0 Yorkshire .....| 8 0 0..0 0 
Chili Bars..... 0 0..53 10 0 Railway Chairs— 

Do, refine 00.9 00 Glasgow... 610 0..7 0 0 
Sheet....... 5 0 0..1000 0 Refined metal... sw 0.9 00 
Spanish Cake 000.000 Do. in Wales 700.8080 

Coke, Cleveland .. 180.320 Sheets, single, in— 
Do., Derbyshire 1D 6..117 6 Cleveland 7 0 0..1710 0 
Wales .... «++ 220.000 don 5 0 0.17 0 0 
Sheffield ...... 1/1158 0..17 6 Staffordshire 00.19 0 8 
Coals, best, per ton— Wales .. 15 6.17 0 
Birmingham ........; 1 2 0..1 6 0 Yorkshire 00.19 0 
Cleveland .....eeec00e | O14 O.. 1 4 0 Lard ..cceeseceeree 200.00 
Derbyshire— Lead, Pig, Foreign pr.tn.| 21 5 ¥..22 0 0 

Best ordinary .... 016 0.. 018 0 English, W.B.........| 24 0 0..25 0 0 

Converting ....../ 1 0 0.. 1 6 Other brands : 2317 6 

Other sorts 012 0..016 0 Red or minium ~0080 

010 6.012 6 Sheet, milled -0080 
160.3 6 © Shot, patent. 210 0 
White, dry ........55 ~O000 

| 013 6..017 6 Ground in oil....| 0 0 0..0 00 
017 6..1 0 © Oils, pertun,Seal, Pale.. | 34 0 0..0 0 0 
} 019 2.1 5 0 Brown ..... «.../30 0 @..31 0 0 
(190199 Yellow to tinged.. | 32 0 0..33 0 0 

Other sorts .. 17 8..1 8 6 “Limseed............../ 38 5 0..8310 0 
South Yorkshire— | Olive, Gallipoli 400..00 0 

Best ordinary. ..| 016 0..1 0 0 Spanish 41 0 0..0 080 

Converting ......| 1 2 0..1 3 ¥ Palm.... . 3710 0.000 

Slack O11 6.. 018 6 Rapeseed, English pale 37 0 0..0 0 0 
Wales .. 1206.1 36 Brown .......... 3410 0..35 0 0 

bteam 10 0..1 3 6 Foreign pale ...., 0 0 0. 0 0 6 

House ieé@.3 66 Brown. ...... 0 0 0.0 0 0 

Iron— Sperm, body ......./91 0 0..93 0 0 
Angle in Glasgow .... 13 0 0..1310 0 Whale, South Sea,pale 34 0 0..0 0 0 
Bar, Welsh, iu London 12 06 v. 1240 0 Brown ... « | 30 0 0..31 0 0 

Glasgow ........ 1910 0..18 0 0 E. I, Fish 2610 0..27 0 0 

Staffordshire .... 13 0 0..1410 0 Yellow. ........ 33 0 0..83 0 © 

fales .... 12 0 0..12 5 0 Quicksilver, per bottle ../ 15 0 0..0 0 0 
Yorkshire best 0 0..16° 0 © Spelter, Silesian, pr.tn.. 25 0 0..2 10 0 

com! oeve 0 0..13 0 0 English, V.@5.......,268 0 0.0 080 
Cleveland— Steel, Bessemer, Sheffield, 0 0 0..26 0 U 

Angle and bulb .. | 13 © 0..1310 0 Do., cast, Sheffield.... 25 0 0..30 0 0 

Boiler plates ..../15 0 9..1510 0 Do., best, do, 35 0 0..70 0 0 

Cable iron ... 0 v,,13 10 0 Do., Spring ...... 200 :0.2%00 

Nailrods ..... 0 0..1210 0 Swedish Keg 2010 0..51 0 6 

Rivet iron . O 0..13 10 0 | Tallow ....ceeecseeeeee | 29 0 OF 0 0 0 

Ship plates 0 0..1310 0 St. Petersburg, YC new | 4210 0..0 0 0 
Cleveland, common 0..138 0 0 Gib .ne camtesesss | 8 8 Oo- 00 

BOE cccccvcce 0..13 10 0 Tin, Banca, perton .... 1830 0..0 0 0 

Best best 0..15 0 0 English blocks. }lz00 0.0 0 0 

Puddled ........ 8 0..810 0 Bars .......+..-. | 1810 0..0 0 0 
Hoops, first quality— Kefined, in blocks | 1820 0.." 0 0 

Birmingham .... 1310 0..1510 0 Straits, fine—cash .... | 1290 0..12800 0 

Cleveland...... + 0..15 10 0 For arrival .,....|1290 0..1800 0 

London., 0..15 0 0  Tinplates, r bo: 

Mtaffurdsh 0..15 10 0 sheets, 

jes 0..16 0 0 10, coke ... +] 0 

Yorkshire 0..17 0 0 1X, ditto... +] 0 
Nail ee 0.14 0 0 . cha | 3 iu 

Glasgow 0.000 IX. ditto.... oo! 0 

Swedish..... 0..20 0 0, Tinplates, per 

Yorkshire ...... 0.15 0 0 sheets, Wales— 

Pig in Cleveland— IC, coke 4... 0 

No. soscescoce| © FT GO 6 EG IX. ditto ... 6 

No. 2 550.0 00 IC. charcoal. 0 

No. 3 500.000 IX. ditto... . 6 

No. 4 417 6.0 0 0 Yellow Metal, per eof 6 8.. ” 

Zinc, sheet......perton 32 0 0..35 0 0 

M.. 415 6..0 0 0 Sulphate in Glasgow .., 12 0 0..14 0 0 

w.. 415 0..0 0 0 Manufactured Iron .... prices slightly lower. 

7 
PRICES CURRENT OF TIMBER. 
1873. | 1872. | 1873. 1872. 

Per Load. 4s £28\/2£% £4 Per Load 428 £28.) £45 £25. 

Teak ... ss++ee+ee13 0 1410/1410 15 10! Canada, Spruce 1#..12 0 0 0/11 0123 10 
Quebce, red pine .. 210 510/315 5 0 Do, 2nd....-.1010 11 1) 9 10:10 lo 
ellow pines. 3 5 6 0} 315 6 Oj Do, Srd...... 10101110, 91010 10 

+ 4.0 410) 4 0 410)|| New Brunswick ....1010 1110) 91511 0 

Quebec, -7 0 9 0|6 O 6 5) Archangel, yellow ..14 10 15 10 12 10 14.10 

Bireh.. + 50 6 0} 210 5 ©} Petersburg do...... 12101410 12 013 5 

Elm .. 415 6 0| 410 5 0}; Finland ... oe 01310, 710 810 

Ash ........410 5 01410 415) Memel & Dantsic.. 0 0 0 0 0 

Dantsic& Memeloak 5 0 810/315 6 O burg, 3 

Fir ........310 5 0/210 4 0}! 

21 86/1020 0 

Riga -4 0 4 5/310 315); 0 

+» 21263 5)2 5 210 y sooo 
++ 410 615)4 0 610 all 70385 

410 6 0/4 0 610 .| ad. ad. 
- 4 0 610) 4 0 610 1st yellow 6 610 Onl 6 

Memel& Dnt 0 0 0 0/0000 seneeeee 6 0 9 610 0 

Oregon .. +... 9012 0}/7 090 2nd qualities ... 6 o|é6é6¥0 

ss ee eee rote Ld . : ti Whe es 

St loll 0 W 0 oseeee | 0 

Deals, per C., 12ft. by 3ft. in, pos abe 0 32 0) 2023 0 
Quebec, ls ..23 023 0/2 022 0 Baltic, crown pipe 250 0 275 0 200 0 210 0 
2nd ....+6-515 016 O14 015 3 Brack ......8850200 000 

Sra... Hn oul! 9 010 0 ' 
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A Treatise on Steam Beilers, their Strength, Construction, and 
Economical Working. By Rosert Witsoy. London: Lock- 
wood and Co. 1873. 

Tue author of this little manual was at one time inspector 

to the Manchester Steam Users’ Association ; and as such 

his experience was acquired in no limited field. He has 
brought with him to his task other qualifications quite as 
essential as experience—namely, common sense, and the 

wer of expressing his opinions and imparting to others 
in simple, grammatical, well-chosen language, the informa- 
tion which he himself possesses. The work is, in its 
way, the best treatise that has ever been published on 
steam boilers. In its character it somewhat resembles the 
well-known little book by the late Mr. Armstrong, which 
was published in Weale’s Series some years ago, and en- 
joyed well-deserved popularity. Mr. Wilson’s work is, 
however, very much more complete, and it deals with 
subjects, such as riveting, which Armstrong did not 
touch upon at all. But those who purchase it must not 
expect to find it a perfect mine of information. It will 
not serve asa reference book upon all possible occasions, 
nor does it supply any actual examples of boiler work. The 
author has very prudently confined his attention to certain 
principles of construction, and he has added to his exposi- 
tion of these principles statements of fact gathered from 
his own experience, and instructions as to the best mode 
of carrying out certain details. He is extremely modest in 
the expression of his opinions; too modest, perhaps, for the 
steam user who should purchase the book in the hope of 
obtaining a hint as to the best kind of boiler to put down 
for a given class of work, will find himself disappointed 
unless he possesses so much previous knowledge of the 
subject that he can, so to speak, compare notes with Mr, 

Wilson, and decide for himself what it is best for him to 

do. The questions which we encounter at every turn when 

we have to deal with the construction of boilers are so 

numerous that it would probably absorb the labours of a 

lifetime to write a complete treatise on the generation of 

steam, the combustion of fuel, and the construction and 
working of steam boilers. The work would be far too 
ponderous and unwieldy for general use. Mr. Wilson has, 
therefore, we think, acted very wisely in confining his 
attention to certain questions only, leaving others un- 
touched. In his preface the author says: “This book 
does not pretend to give any new facts or opinions upon 
the subjects of which it treats. Any claim to attention it 
may exert is based upon its being an attempt to embody 
the principles of boiler construction and management, 
together with numerous opinions collected from the writer’s 
experience in boiler inspecting, and from various sources 
not evcnat. Tn to the majority of those engaged or other- 
wise interested in the application of steam. Many of the 
opinions advanced, which are founded on experience, may 
require repeated modification with increased opportunities 
of observation and as new light is brought to bear on the 
various questions by further experiments.” These words 
= pretty clearly what is the scope and purport of the 


Mr. Wilson has, we are happy to see, wasted little or no 
space on the history of steam boilers, which would be quite 
out of place in so small a volume. He gives a hasty 
sketch, however, of the progress of boiler engineering, 
which serves to introduce the main body of the book, and 
this introduction contains a few simple and clearly ex- 
pressed definitions of the various types of boiler most in 
use, such as the Cornish, Lancashire, Rastrick, and others. 
The second chapter is devoted to an explanation of the laws 
determining the strength of cylinders flues, and flat stayed 
surfaces, the resistance of internal flues to collapse, &c. 
All that he says on these subjects is sound and well ex- 
pressed, although there are one or two points on which we 
are disposed to differ from him: for example, we believe 
that he altogether underrates the value of the ends as sup- 
ports to the shell in the use of short boilers of large dia- 
meter, such as are used in modern marine work, although 
he fully admits the influence exerted by length on the 
strength of a flue exposed to external forces of com- 
pression. In the third chapter he deals with the materials 
used in boiler making. If boiler makers would but carry 
out the tests to which our author very properly states every 
plate should be exposed before it is worked into a boiler, 
we should hear much less of boiler repairs and explosions 
than we do. We commend Mr. Wilson’s remarks on steel 
to every engineer who ventures to use that material. 
Among other things he states the curious fact that rough 
edges to a plate will go far to ensure its fracture. “ For 


this reason in working cold or bending cast steel plates, | 


especially if at all hard or unanealed, all sharp edges and 
rags left by punching, shearing, or chipping should be care- 
fully removed. As an instance of the special treatment 
required by steel it may be mentioned that in hammering 
down a screwed stay-bolt end of steel with the thread left 
on there is risk of producing foliation, which renders the 
head liable to snap off. To guard against this it is advis- 
able to turn the thread off the end of the stay-bolt, which 
enables it to be riveted over successfully.” 

Riveting has a chapter to itself, and the subject is well 
handled. Mr. Wilson is not a very warm advocate for 
machine riveting, calling special attention to a defect 
which has frequently come under our own observation, 
though it is seldom referred to—namely, the chance that 
the rivet will shoulder or swell out between the plates, 
rendering close contact impossible. His observations on 
caulking are well worth particular attention. Beyond 
question most boilers are over caulked, which is done 
simply to compensate for bad workmanship. 
e chapter on “The Construction of Boilers” is a 
one, but it deals almost solely with principles of 

ives no instructions on such subjects as setting 
out plates, or putting boilers together. Much atten- 
tion is devoted to the strengthening of internal flues, 
and we are pleased to find that Mr. Wilson speaks favour- 
ably of a device which aS nn to us to be the very 
best for the pu We allude to the rolled 0 rings now 
being extensively employed by the best boiler-making 
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firms in lieu of angle-iron rings. These permit expansion 
and contraction in the tube,and have but one fault, namely, 
that they are rather expensive. An example will be found 
of the mode of fitting these rings in the working drawing 
of a well-known north, country marine boiler, published in 
our impression for June 27th. Where space is limited 
between the flues these rings can be placed inside the flues, 
as is shown in the drawing we have referred to, and no 
difficulty whatever is experienced in making the joint 
tight, because the rings being rolled in something the 
same way as tires, and being of good iron with some sub- 
stance, ample opportunity is afforded for proper caulking. 
The objection to their use urged by Mr. Wilson is that two 
thicknesses of metal are brought over the fire, but this 
objection applies equally to the ordinary lapping of the 
plates, and the flexibility which the rolled ring imparts 
suffices, we venture to think, to compensate for this defect, 
such as it is. 

It would exceed the limits at our disposal to follow Mr. 
Wilson right through his treatise from end to end, nor 
would it do any good. There are in all seventeen chapters, 
each devoted to a different subject. The length of the 
chapters varies very much with the importance of the 
matter, and some of the chapters might have been com- 
bined. On the whole, however, the arrangement adopted 
by the author seems to be the best, because it conduces to 
clearness. As we have said, we shall not attempt to deal 
with, or even to touch upon, all the questions discussed by 
our author. There are one or two points, however, which 
deserve comment. In speaking of heating surface and its 
efficiency, for example, he refers solely to the conducting 
powers of the plate, and omits all mention of the receptive 
and emissive powers of the metal, which really measure the 
efficiency within such limits of thicknesses as are met with 
in boiler practice. A statement made to the effect that the 
average maximum evaporative effect of a square foot of 
heating surface is 21 lb. of water per hour, is extremely 
confusing, especially when we contrast it a moment after- 
wards with the assertion that ordinary tubular boilers 
evaporate but from 3 1b. to7 lb. By reading the page over 
carefully a second time it is possible to find out what Mr. 
Wilson means, but not otherwise. 

In conclusion, we may state that we believe the general 
feeling concerning the book will be that it is a pity that 
there is not more of it. Mr. Wilson might have written a 
chapter on designing boilers, for example, for given pur- 
poses, which could not fail to be useful. Of marine boilers, 
again, he scarcely says one word. The defects of the book 
are those of omission, not of commission ; and as it stands 
it is, as we have said, the best treatise of its kind on boilers 
in the English language. The type, paper, binding, and 
woodcuts are very good, but there are many misprints. 





Treatise on the Theory of the Construction of Bridges and 
Roofs. By Dr Votson Woops, New York. John Weley and 
Son, Publishers, 15, Astor-place. London: Triibner and Co., 
60, Paternoster-row. 1873. 

Wirth a few alterations the present treatise consists of a 
series of lectures delivered by the author to the senior civil 
engineering class in the University of Michigan. Com- 
mencing with simple beams, the various descriptions of 
structures, including trussed girders, roofs, and the 
varieties of bridges usually constructed of timber, in the 
States, and other new countries, are successively treated. 
With respect to these, it may be observed that all of them 
are based upon what is known as the panel system, in 
which the introduction of both vertical and diagonal bars 
into the web is adopted. When timber is the material used 
for the construction of a bridge it is possible that this 
system cannot be changed, but when iron is used this is 
not the case. It may be laid down as an axiom in bridge 
and girder designing, that the adoption of vertical bars and 
intersecting diagonals is invariably attended with a waste 
of material when iron is the material employed. 

The method of arriving at the strains used in the pre- 
sent volume is the analytical, and assumes that the reader 
has that fair knowledge of algebra and trigonometry which 
every engineer ought to possess. In the chapters relating 
to “minimum amount of material,” the differential calculus 
is needed as may be supposed. The formule are clear, and 
as simple as the nature of the investigations will permit. 
In some instances they become rather tedious and pro- 
tracted, which is unavoidable whenever the analytical 
method of computing strains is applied to examples of 
construction of a complicated character. The book is well 
printed and the cuts sufficiently large to be free from all 
confusion—a great advantage to students and beginners. 


InisH Raitways.—The half yearly report of the Dublin and 
Belfast Junction Railway Company states that the working ex- 
penses of the half year have been much higher than usual, in 
consequence of the continued high prices of materials and coal. 
The claim of the company for compensation for the leave 
way of the telegraph has been amicably settled, on the 
terms that the Government pays the company £7500, in 
addition to their being secured a free telegraph service in 
perpetuity. The bill then before Parliament, relating to the 
amalgamation with the Dublin and Drogheda Railway, has 
received royal assent. The directors’ report of the Great Southern 
and Western Railway of Ireland has just been issued. The 
increase over the previous half-year’s expenditure amounts to 
£26,566, nearly the entire of which has been owing to the in- 
creased cost of coal, iron, and other materials. There has been a 
considerable outlay on capital account, £49,450 having been ex- 
pended on new rolling stock, sidings, and warehouse lation 
requisite to meet the increase of goods traffic, and there are still 
large contracts outstanding, for both engines and wag 
machinery ordered for the compression of peat has been delivered, 
but the result has not yet been re; A tender has been 
accepted for the construction of the line of railway to unite 
Kingsbridge terminus with the North Wall, and the works will be 

di diately. The directors’ reportof the working of the 
Dublin, Wicklow, and Wexford Railway for the past half-year is 
very satisfactory. The —— states thatjthey have every confidence 
as to the future success of the undertaking, and believe that their 
railway will ultimately become one of the most successful in the 
kingdom, A petition to the House of Commons was presented 
—- the extension of the Dublin Tramways to B but 
a hearing was refused. The directors submitted a claim to the 
Government for com tion in res of the telegraphs on their 
line; eo anand Sep nae yeanaen waetyS is believed 
the company receive a substantial sum. 
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THE IRON AND STEEL INSTITUTE AT LIEGE. 
(From our Special Correspondent.) 
LizcE, August 20th. 
Tus, the fifth annual meeting of the Iron and Steel Insti- 
tute, commenced here on Monday. Since our arrival life has 
been almost a continual féte, but by no means a holiday, for the 
papers which I send you will show that, notwithstanding dinners 
and excursions, a good deal of work has been done. The attend- 
ance of English members is very large, no fewer than 170 
members having sent in announcements of their intention to 
be present. The daily papers have, no doubt, supplied full par- 
ticulars to English readers of what I may term the non-technical 
portion of our proceedings, and I shall consequently confine my 
attention to matters of more serious import to the readers of 
Tue Encineer. The proceedings commenced with a reception 
ut the Hotel de Ville, where the Institute was received by M 
Piercot, the Burgomaster, with an address of cordial welcome. 
After Mr. Bell, as President, had replied in suitable terms in 
French, which he speaks admirably, we adjourned to the Aca- 
demical Hall of the University, where Mr. Bell delivered his 
M. Trasenster, President 


address, a copy of which I send you. 
ofthe Belgian Reception Committee, replied in very eloquent terms. 
The President of the Institute then announced that his Majesty 
the King of the Belgians had invited the members of the Insti- 
tute to be present ata reception to be given by him in the 








Palace at Brussels on Thursday evening. Members, he said, 
would be admitted to the Palace on the production of their 
cards ; and a special train had been provided by the Heception 
Committee to convey members to Brussels, returning with them 
the same evening. 

In reference to this announcement I may state that the prin- 
cipal members of the Institute, about fifty in number, have 
been invited to dine with the King, the selection of their name: 
being left with the Reception Committee. All the ozhers will 
simply assist at the reception, and at the féte, which will be it 
principal accessory. 

Mr. John Jones, the general secretary of the Institute, here 





ul over the names of the newly-elected members, about seventy 
number, and stated that the names of twenty-five others had 














n passed for membership by the council, and would be ad- 
mitted to take part in the present meeting. 

This closed the busine l ceedings of the day. In the 
evening a jéle took place in the Jardin d’Acclimatation, where 
there were several bands of music and a great display of fire- 
works, for the particulars of which I beg to refer those who are 


interested to the labours of my brethren of the daily press, who 
will no doubt do ample justice to these subjects. 

An exhibition of models took place in the Salle d’Emulation. 
It was not a large display, but the exhibits, such as they were, 
possessed much interest. British appeared in stronger force than 
m exhibitors. Messrs. Bolckow, Vaughan, and Co. showed 
sections of the main seam of the Cleveland ironstone ; Messrs. 
Head, Wrightson, and Co., of South Stockton, placed on view 
models of their hydraulic hoist for blast furnaces, their tank 
locomotive, and their ingenious apparatus for lowering charges 
into blast furnaces ; Mr. Whitwell, of Stockton, showed a model 
of his firebrick hot blast stove, which is now very largely adopted 
by the ironmasters of Belgium and Germany, and there were 
several other exhibits, all pretty well known to the scientific 
world. The Société John Cockerill placed on view speci- 
mens of their manufactures in iron and steel; Mr. Wood, 
engineer of the Tees Ironworks, Middlesbrough, exhibited 
a model of a new granulating machine for the preparation 
of iron for the Danks furnace. The principle of this machine is 
similar to that of Mr. Wood's machine for the granulation of 
slag; and by its employment he seeks to obviate the ot 
cupolas in heating the iron. <A paper on this subject was read 
by Mr. Wood in the course of the week, so that I need not refer 
to it more particularly here. A model illustrative of Bodmer’s 
patent for the utilisation of slag in the manufacture of bricks, 
&c., was also shown. Herr Franz Buttgenbach showed a model of 
his patent blast furnace, and read a paper on it which I have 
sent you. In the other exhibits there was little or nothing 
worthy of attention. The local reception committee, whose 
wrangements in every other respect were perfect, did not mak« 
a good choice of a place for the exhibition, the corridors of the 
Salle d’Emulation, in which it took place, being very cramped 
and narrow. 

On Tuesday the Institute resumed its sittings in the Salle 
d’Emulation. There was a good attendance. The president, 
Mr. Bell, announced at the outset that the discussion would be 
conducted in French as well as in English, and requested those 
members who had papers to read to give as few statistics as 
possible, so that the Institute might be able to take advantage of 
the overwhelming hospitality of their hosts. 

The first paper read was one “On the Geology of Belgium,” by 
Mons. Renie Malherbes, Ingenieur du Corps des Mines. The 
paper was exhaustive of its subject, but did not give rise to any 
discussion, 

Mons. Julien Deby, C.E., read the next paper “On the Rise 
und Progress of the Iron and Steel Industries of Belgium.’ 

Mr. Charles Wood, engineer at the Tees Ironworks, Middles- 






brough, read the next paper. It was “On the Economical 
Preparation of Iron for the Danks Puddling Furnace.” “ The 
Rationale of the Combustion of Gases Considered in relation to 
an Increased Supply of Heat,” formed the subject of the next 


paper, which was read by Mons. Charles Boutmy. 

The last paper read on Tuesday was on “ Buttgenbach’s System 
of Constructing Blast Furnaces.” A short discussion took place 
on this paper, in which both continental and English member 
of the Institute took part. The meeting then adjourned, and 
the next step was to take steamer on the Meuse fer Kinkempois 
Here three parties were formed to visit the steel factories ef 
Anglem, Esperance, Marinaye, and Schlessin. We were received 

| with the greatest cordiality. The serenade and illuminations 
in the evening on the Place du Théitre were very fine. The 
Institute have passed a vote of thanks to the town of Lidge and 
to the Société d’Emulation, and it was decided that the Congress 
| should meet in 1874 in Philadelphia, and in 1875 in England. 
| This afternoon more than 450 excursionists visited the works of 
Messrs. Cockerill at Seraing. Several speeches were made, and 
the visitors, who were most cordially received, remained four 
| hours. Upwards of 600 guests will sit down to the banquet to 
| be given this evening. 
PRESIDENT'S ADDRESS. 

Gentlemen,—At the ag of the establishment of the Iron and 
Steel Institute, probably the most sanguine among us limited our 
expectations to seeing it occupy a position of usefulness among 
the iron and steel manufacturers of Great Britain. Art 
and semane, 5 however, recognise no — 7 onmmaied 

our rules were, and des > 
eS as to admit to the rights of yptemne Home «4 _ 
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one interested in our proceedings, to whatever nation or 
continent he might belong. Among the proofs of the success 
we have, as an Institute, achieved, certainly not the 
least in importance has been the applications for admission from 
gentlemen in all parts of the a the list embracing not only 
those who have distinguished themselves as successful manufac- 
turers, but also the names of some of the greatest metallurgical 
philosophers of the day. 

I trust I am csnmnetly interpreting the sentiments of our hosts, 
at whose invitation we are now assembled on a foreign when 
I read their graceful offer of hospitality as a mark of sympathy 
with the object we have in view, and as evidence of an intention 
on their part to assist us in its pursuit. c 

There is something peculiarly appropriate in Belgium — the 
first continental State which has honoured the Iron and Steel 
Institute with a request to visit and examine its industrial under- 
takings. Politically and socially there have existed for very many 
years the most cordial relations between the inhabitants of this 
countryand those of our own. The sovereigns of the two kingdoms 
are known to entertain for each other sentiments of the warmest 
friendship. We hear of annual meetings of friendly rivalry 
between the riflemen of Belgium and Great Britian, and we, who 
are engaged in pursuits of a purely peaceful nature, may also be 
permitted to hope that our visit may assist in strengthening those 
amicable relations, the rupture of which between nations is not 
unfrequently a signal of misery and desolation. We come, it is 
true, to meet those whom we regard, and by whom we are re- 
garded, as formidable but honourable rivals; but we unite with 
our rivalry a willingness on each side to instruct the other in the 
use of the weapons by which the victory has to be won. 

Apart, however, from these considerations of a general character, 
Belgium possesses other claims which render a visit to it full of 
the deepest interest to those who, like ourselves, are engaged in 
manufacturing operations ; for it would be impossible to find a 
land in which industrial science has been more fully studied, or 
more intelligently applied, than it has been by the ancestors of 
our present hosts and by themselves. As a consequence of this 
wise course of national action, we have a territory covered with a 
dense population, able, by its energetic labour not only to — 
its own wants, but also to export largely of the results of that 
labour, for the use of other countries less favoured by nature, or 
less advanced in the art of converting natural products for the use 
of mankind. 

It would be quite foreign to the purposes of this meeting were 
any time devoted even to the mere enumeration of the various 
imports or exports, or of the manufactures themselves, indicative 
of the high trading position of the Belgian people. That which 
alone interests us, and to which I alone feel myself justified in 
alluding, are those branches allied with the production of iron, and 
even this must necessarily be done in very general terms. 

As you well know, the foundation of Belgium’s capability as an 
ironmaking country lies in her coal-fields, in which, however, the 
mineral is found under such conditions, in respect to depth ox 
the nature of the beds, as to have taxed to the uttermost the 
ingenuity of her mining engineers to furnish this indispensable 

1 t of cial greatness. In spite, however, of any 
natural obstacles which have to be surmounted in working the 
collieries of this country the system adopted is such as to enable 
the Belgian coalowners, not only to meet the demands of home 
consumption, but also to furnish to other nations no inconsiderable 
quantities of the produce of theirmines. This, during the past 
year, amounted to between five and six millions of tons, which is 
about one-third the quantity exported from Great Britain durin 
the same period, the entire produce of the latter being about 12: 
millions of tons against something like fourteen millions, which, I 
understand, was the output of Belgium. 

Although the coal formation proper of Belgium, like that of 
Northumberland and Durham, is destitute of werkable beds of iron- 
stone, the adjacent schistose rocks and limestones are fairly rich in 
ores of the hematite class. A portion of these is exported, not 
however from any actual superabundance, because four or five 
times as large a quantity is brought into the country as that 
supplied by it toforeign nations. In the year 1872, the weight so 
imported amounted to nearly 800,000 tons, chiefly obtained from 

France and Germany. 

_ With the above-mentioned advantages of coal and ores of iron, 
in the hands of an enterprising people, it is only natural that early 
attention should have been paid to the establishment of ironworks 
in Belgium. 

Prior, however, to the year 1828, the pig iron made in this 
country was almost exclusively smelted with charcoal, and, as a 
matter of commercial importance, when estimated by its extent, 
so long as the forest and not the mine is the source of the 
furnace fuel, no nation can long occupy a very prominent position 
in the iron trade of the world. In all Belgium there were at that 
time, I believe, not above half a dozen coke furnace, and I trust 
I may be pardoned if I remind a meeting held in Liége, that to a 
fellow countryman of our own, John Cockerill, is due the houour 
of building the first coke blast furnace in this country. This was 
the origin of the important establishment at Seraing, which, 
under the subsequent highly intelligent supervision of Mr. 
Gustave Pastor, has become one of the famous works of the 
present age. 

More than thirty years ago the Stockton and Darlington Railway 
was opened for public traftic, and the powers of the locomotive 
had been tested, but apparently not sufficiently so to satisfy the 
mindsof many in our own land that this newsystem of transport was 
destined to- revolutionise the industry of the world. In proof of 
this, instances were then not wanting of powerful individuals 
succeeding by their influence in debarring whole communities from 
the benefits of railway communication. More enlightened views 
directed the councils of the Belgian authorities, for they appear 
to have been early impressed with the national importance of con- 
necting their great centres of commerce with each other, and of 








facilitating the means of conveying the produce of their mineral 
fields to the vorious points where it was to be consumed. 
Belgium, guided by this policy, was the first continental power 


which sought to introduce a general system of railways through- 
out its territory, and the late King Leopold, a name held in high 
esteem by all Englishmen, honoured with marked distinction and 
favour George Stephenson, under whose direction the first lines in 
this kingdom were constructed. 

But the rulers who preside over the destinies of this country 
have wisely seen that in order to turn to the best account the 
elements of national prosperity placed at their disposal, those 
engaged in the mines and manufactures must be suitably educated 
for the proper discharge of their various duties. For this purpose, 
throughout the country, we find located schools of the highest 
order of excellence for the teaching of practical science. Among 
these it may be permitted to mention:—The Ecole des Mines, at 
Liége ; the Ecole des Ponts et Chaussées, at Ghent ; the Ecole des 
Arts et Manufactures et des Mines, at Louvain ; the Ecoledes Mines, 
at Mons; Ecole des Mineurs, at Charleroi. 

The last one named in this list, it should be ially remarked, 
is devoted to the education of men in the position of our under- 
viewers and foremen of departments, 

Besides these there are numerous others for communicatin 
instruction in advanced industrial , both th tical an 
practical, and next year will be added to the University of 
Brussels chairs for teaching the usual branches of 1 i 
afforded in mining schools, The existence of such establishments 
as those to which I have alluded will account for the fact of 
there being found in the Belgian ironworks so many scientifically 
educated managers and directors, and that the manufacturing 
operations under their superintendence, so far as my observation 
enables me to judge, are conducted in a manner dictated by sound 
ana of economy, as the same are understood at the present 
day. 

ttached to these seats of learning there have been, and are, 
teachers of unquesti capacity. The name of M. Adolphe 











Lesoinne, Professor of Metall at the University in this town, 
is associated with the most indefatigable labour to render his 
course of lectures of the highest practical utility to the students; 
and my personal intercourse with Krans, of Louvain, has 
led me to infer that the professors generally entertain a high 
sense of the importance of their mission, by the care with which 
they themselves study the constant changes introduced into the 
processes they have undertaken to explain. 

I have more than once had occasion to observe that hitherto a 
systematic study of the principles upon which our processes are 
founded has received more attention at the hands of scientific 
investigators on the Continent than in our own country. In 
illustration of this Imay mention that soearly as 1844, M. Valerius, 
a native of ium, published his work on themanufacture of iron, 
which was followed seven years by a second, of t 
excellence, on that of pig iron, chiefly in relation to the smelting 
establishments in this immediate neighbourhood ; and for the last 
sixteen years there has appeared at Liége the Revue Universelle 
des Mines et de la Metallurgie, a periodical which enjoys as high a 
reputation as an older one of the same character, I mean the 
Annales des Mines of Paris. 

Assembled as we now are, away from the home of the Institute, 
at one of the localities, and within a few hours’ journey of others, 
in the three great ironmaking states of continental Europe, viz., 
Belgium, France, and Germany, it may be interesting to consider, 
very briefly, of course, some of the peculiar circumstances affecting 
the production of this metal as compared with those of our own 
country. 

The history of the expansion of the iron trade during the last 
twenty-five or thirty years indicates with remarkable clearness 
the nature of those social which have followed the intro- 
duction of improved modes of transit and of extended interna- 
tional communication. A community of a purely pastoral and 

icultural is more or less shut out from the world 
when the physical difficulties attending the export of its produce 
are such as to check its commerce with the rest of mankind. The 
life of its inhabitants is necessarily of the simplest kind, and the 
money value of the fruits of their labour, and of the labour itself, 
will be found very small when compared with that of a people 
occupying a more fortunate position. 

When manufacturing industry is introduced to a limited extent 
into such a society as the one I have just named, the artisan is 
more or less affected by the prevailing condition of the surround- 
ing population—living is cheap, and wages are low. At a time 
(1870) when animal food was selling in England at 7d. to 8d. per 
pound, its cost at Fullonica, in Italy, I found to be only 54d.; but 
the field labourers received only 1s. to 1s. 2d. per day, blast 
furnace keepers a little over 4s., and slagmen 2s. 10d. At Irun, 
in Spain, the miners in the iron mines were content to work for 
2s.; and at Bilbao, where butcher’s meat (1872) was sold at 44d. 
rer pound, furnace keepers had 4s. 6d., best blacksmiths 3s, 6d. per 
day, and puddlers 6s. per ton, rates which were less than two- 
thirds of those current in England at the same time. It is 
unnecessary to multiply instances all pointing to the same result, 
otherwise figures might given showing, generally speaking, 
cheap food and low earnings by the men in the ironworks of 
Norway, Sweden, and Austria. 

It might, at first sight, seem immaterial what a man’s wages 
were, provided the cost of the necessaries of life corresponded 
with the rate of his pay. It is, however, a remarkable fact that, 
asa rule, however low priced provisions may be in these cheap 
countries, labour is paid for on such a scale as to compel the 
greater portion of the working population to subsist on very 
miserable fare. Thus, the ordinary diet of the countryman in 
the South of Spain, with his fifteen pence per day, consists of 
gaspacho, to furnish which he boils in water one kilo. of bread and 
one ounce of olive oil, and this serves for all his meals for one 
Fe é Very few of the workmen of the superior class partake 
habitually of animal food, and, as a consequence, we find in- 
ability for any great physical exertion, which necessitates the 
employment of an increased number of hands compared with that 
required under a different condition of things, I met with a 
notable instance of this at a blast furnace near Malaga, making 
about thirty-five tons of iron per week, at which four men were 
constantly engaged at the hearth, whose united wages amounted 
to only 6s. 10d. per day, or an average of 1s, .each, In such 
cases no thought is bestowed on economising labour, which partly 
accounts for the sence of these four men, and for the seven 
who, I ascertained, were required for filling the furnace in ques- 
tion. Thus we have, for the causes just mentioned, about twice 
as many workmen engaged in turning out about as much iron in 
one week as some of our English furnaces are able to do in 
twelve hours. 

Great Britain presents the very antithesis to a communit 
living under the circumstances I have named. Its mineral wealt: 
led to the organisation of manufacturing undertakings in which 
coal or iron ore entered largely, and there was and is maintained 
within its dominions a population far in excess of the food-pro- 
ducing powers of its soil. To supply this deficiency recourse had 
to be made to foreign nations whose means and position enabled 
them to afford the necessary assistance. It is true, for many 
years an artificial barrier was raised against the unrestricted 
importation of the necessaries of life, on the ground that the 
owners of land, farmers, and agricultural labourers, would 
overwhelmed in common ruin by what was designated as unfair 
competition, The experience, however, of thirty years of free 
trade has proved that every section of society in the British Isles, 
whether territorial, agricultural, or industrial, has largely profited 
by the change in national policy. 

With all this help from without human food is unquestionably 
dearer with us than in any other part of the world; but, on the 
other hand, wages are such as to enable our labouring class to live 
in a manner never dreamt of by an inhabitant of many districts 
where living is within reach upon much easier terms. 

With regard to the three nations whose iron-making capability 
I propose briefly comparing with that of Great Britain, we should 
probably not be wide of the mark in supposing that fifty years age 
they resembled pretty closely Spain and Italy at the present day, 
i.e., agriculture was practically the only pursuit of their inhabi- 
tants, and the produce of the husbandman’s labour was disposed of 
at very low prices. 

The formation of railways and the extension of steam navigation 
have enabled the farmers of Belgium, France, and Germany, to 
forward their crops at a small expense to more distant markets 
than was within the power of their predecessors. These same 
railways have also afforded facilities for rendering available the 
national resources, mineral and otherwise, of these respective 
countries, and hence there has rapidly sprung into existence a vast 
number of industrial establishments, metallurgical as well as 
others. 

These two sources of outlet have sensibly affected the value of 
the fruits of the soil, and, as an example, I may quote one instance 
of a German province in which, compared with twenty-five years 
ago, butcher-meat and butter show an increase in the one case of 
50 to 80 per cent., and in the other of nearly 85 per cent. 

Along with this change in the cost of living, wages had also 
risen at the period of my mes pod (1867), so that, speaking gene- 
rally, it may now be assumed the price of food and nat in the 
three countries under consideratio ——- an intermediate place 
between Great Britain and those where the population are ost 
exclusively engaged in tilling the land. 

To show upon what foundation this opinion is based, I have 
extracted from my notes of a journey performed in 1867 the 
different figures of rates of wages given me at different works I 
visited. In France, where butcher-meat was charged about 7d. 
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It is only proper to observe that any attempt to institute a rigid 
comparison between the expense of manufacturing iron in the 
different countries named, based on the above figures as factors, 
would only lead to fallacious results. This is due to natural 
differences in the raw materials of coal and ore, and to the fact that 
in Great Britain dearer labour has forced upon the manufacturer 
more complete arrangements for its —— Messrs. Gruner 
and Lan, in their very comprehensive and able work on the state 
of the iron manufacture of England, written in 1862, mention, in 
regard to wages, that labour which in France costs one franc 
commanded one shilling with us. Without knowing their opinion, 
I arrived at the same conclusion as is France, and the same 
difference appears to obtain in Belgium and Germany when com- 
pared with the rates then prevailing in Great Britain. 

I shall not venture to express any views on the future of the labour 
market in either the British or continental iron trade. As you 
are all aware, within the last year or eighteen months, under the 
influence of an unusual demand for every species of industrial 
product, wages have experienced, generally, the most extraordi- 
nary and unlooked-for changes. In the ironworks with us it may 
be taken that the rates of to-day are 50 per cent. above those of 
1871. So far, however, as I have been able to ascertain, the 
increase which has taken place on the Continent is not above one- 
half of that which has been conceded by the English and Scotch 
ironmasters. 

The class which is directly benefited by an augmentation in the 
value of the product of the soil is, of course, the agriculturist, 
and it might be thought that so far as the exportation of provi- 
sions tends to raise the cost of living in the exporting country, the 
manufacturing interest derives the reverse of an vantage from 


the change. Against this, however, we have the admitted fact 
that concurrently all branches of industry in Western Europe have 
progressed with strides unknown in the world’s previous history. 


As regards iron this is strikingly true, and in spite of any increased 
cost of production due to higher wages, improvements in machinery, 
and in some of the processes themselves, have until very recently, 
enabled the ironmaster to deliver the metal to the consumer on as 
favourable terms as formerly. Leaving the present abnormal 
condition of industrial affairs on one side, and confining ourselves 
to the relative state of the manufacture of iron in Great Britain 
and on the Continent, as it existed two years ago and for some 
time previously, the obvious question arises, as to what the 
supremacy of the former is due in the matter of quantity produced. 
In the actual cost of a given amount of labour we stand in an 
admittedly less favourable position than our colleagues in Belgium, 
France, or Germany. Do we possess ~— natural advantages in 
the possession of raw materials than they, isthe question to which 
I propose shortly directing your attention. 

In respect to ore, many difficulties intrude themselves in the 
inquiry, due to great differences which exist in the facilities 
attending the extraction of the mineral and its conveyance to the 
furnaces in different localities of the same State. As an 
example, in our own country the cost of ore on a ton of iron 
varies from 12s. to 40s. So it was in France, speaking of it 
before the war with Germany, where ironstone, yielding 35 per 
cent. of metal, was delivered at the furnaces at less than 3s. per 
ton, while at other works a ton of iron cost 44s. for the ore they 
were smelting. The relative advantage enjoyed by either nation 
must, therefore, be determined by the proportion of the cheaper 
and dearer varieties consumed. After a very minute investigation 
on this point, Messrs. Gruner and Lan, in the work already men- 
tioned, settled the average difference in favour of France, at 8s. 
(LOf.) on the ton of pig iron ; and, ne these very com- 

tent authorities, Belgium is stated as being then equally 
| seenadl situated in respect to the cost of its ore. The German 
works on the Rhine have to deal with somewhat more expensive 
sources of iron than either of the other two countries, but this 
inferiority of position is partly neutralised by cheaper fuel, as 
will shortly appear. . ; : 

And now a few words on the question of coal, which, during 
the last twelve months, has proved an object of such absorbing 
interest to the whole civilised world. Of this material of the 
ironmakers’ art Great Britain furnishes, in round numbers, 
twice as much as Belgium, France, and Germany put together. 
This she is able to do by virtue of the number and extent of her 
coal-fields, but it is a 7s suppose the iron trade of the 
British empire has expanded to its present proportions in con- 
sequence of coal being worked much more cheaply than is the case 
in the three other States with which we are comparing it. To 
place this clearly before the meeting, I will give the cost given me 
of raising a ton of coal in different places during visits paid in the 
year 1867. 
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In Great Britian, at the same time, we should probably not be 
far from correct in accepting 4s, as the average cost of delivering 
the fuel at the pit’s mouth in the chief iron-making centres of our 
own country. . 

To all these figures has to be added the cost of conveying the 
coal to the te and this, in the case of Belgium and 
Germany generally, will be done as economically as with ourselves, 
inneael as the furnaces and mills, like our own, are placed on 
the coal-fields. In France, on the other hand, the fuel has occa- 
sionally to be conveyed considerable distances, but in some cases 
the ironworks are established near the coal mines. 

The expense of transport in this last-named country some- 
times amounts to as much as 8s. (10f.) per ton, but this high 
charge is usually met, to some extent, by an advantage in the price 
of the ore. 

The truth, however, is, that if we wish to arrive at a sound ap- 











Ava. 22, 1873. 


THE ENGINEER 


111 





preciation of the subject under discussion, we must dismiss from 
our: minds all question of cost and confine our attention to the 
market value of coal, a value which of course is determined by the 
relation borne by the demand to the means of meeting it. In 
France the supply is so far below the requirements of a large 
nation that a considerable deficiency has to be made up by impor- 
tations from abroad, incurring thereby a heavy charge for carriage. 
Coal under these circumstances was, according to Messrs. Gruner 
and Lan, fully double the price it commanded in England in 1862. 
The difference between the cost and market value at the pit I 
found in 1867 was from 4s. 6d. to 5s. Belgium and Rhenish 
Prussia, on the other hand, are both coal exporting countries, and 
were able to raise the mineral at the period we are considering in 
such quantity that the margin between the cost of production and 
sales was from 2s, to 2s. 6d. per ton in the former, and from 2s, 3d. 
to 2s, 9d. in the latter. 

Ore costing, according to the French authors referred to above, 
8s. less on the ton of pig iron than the average of that smelted in 
Great Britain, gave this country with its cheaper coal in 1867 an 
advantage not exceeding, on our entire make, a few shillings per 
ton over Belgium ; and in Rhenish Prussia the lower price of fuel 
would go far towards enabling the German smelter at that time 
to work as economically as the manufacturers near Liége and 
Charleroi. 

Thus it will be seen from what has preceded, that Great Britain 
owes the pre-eminence she has hitherto enjoyed as an iron-making 
nation, not so much to her ability to work coal greatly below the 
cost of that obtained from the mines of Belgium, France, or 
Germany, but because she possessed what hitherto may have 
= regarded as unlimited powers of production in respect to her 

ue 

A complete revolution in prices has occurred since the date of 
these comparative estimates. Notwithstanding the enormous 
coal-producing powers of Great Britain, the demand upon its re- 
sources has overtaken, indeed, gone beyond, its present means of 
supply ; and to the infinite amazement of every one the selling 
price of furnace coke rose in the chief seat of its manufacture, 
viz., the county of Durham, to about double that charged two 
years ago to the least favourably situated ironworks in France. It 
may be further observed as a fact worthy of notice that according 
to the price currents of the day coke is as dear in the North of 
England as it is at Charleroi, 

Included in the requirements made on the British coal-fields are 
some fifteen millions of tons taken by foreign countries, a quantit 
which it is needless to say is far in excess of the deficiency whic 
has been the cause of fuel rising with us to fully three times its 
former figure. Leaving on one side the imprudence, indeed the 
impossibility, of such a change in our commercial policy as that of 
forbidding the export of coal, it is open for us to imagine the 
probable result of such a course of action. The fifteen million 
tons would be thrown on our hands and the Continental iron- 
masters would have to compete with those of our country; the 
latter drawing their supplies of fuel from an overstocked market, 
and the former from one with coal at famine prices. 

It may be alleged, and with reason, that the recent exorbitant 
prices are opposed,to the public good ; but we must look to the 
natural course of events and not to legislative interference for 
working the cure. What I would respectfully submit is that 
most instructive lessons in the all-important science of political 
economy are involved in the experience of the last year or two. 
As this address, however, is not intended to be of an argumentative 
character, and I have already exceeded the time allotted to me, I 
must take leave of the subject by commending it to the earnest 
consideration of the members of the Institute, foreign as well as 
domestic, 

It now only remains for me to express the grateful sense we, 
representing the Iron and Steel Institute, entertain of the hospi- 
table and kindly feeling which prompted our Belgian friends to 
invite us to visit their country. In order to lend dignity to the 
occasion, we have had the honour of being officially received by 
the Mayor and municipal authorities of Liége. This great act of 
courtesy, emanating as it does from the governing body of one of 
the most important cities in the kingdom, demands at our hands 
the most cordial acknowledgment. By virtue of the honourable 
office I hold as your President, I ask to be allowed formally to 
thank the ironmasters and other gentlemen who have generously 
promised to afford us an opportunity of inspecting their respective 
establishments. This simple expression of feeling will, I feel 


confident, be warmly supplemented personally by individual 


members of the Institute. They no doubt, like myself, will 
impress on our present hosts the gratification they would ex- 
yerience on receiving within their works any one connected, 
owever remotely, with the great metallurgical and mining 
industries of Belgium. 

‘M. Trasenster replied in the following words :— 

‘*Monsieurle président, Messieurs,— Je commencerai parexprimer 
4M. le président notre profonde gratitude des paroles si obli- 
geantes et si cordiales qu'il a bien voulu nous adresser. 

‘* La plupart d’entre nous ont pu apprécier votre hospitalité si 
sincére et si large pour ceux que vous voulez bien inviter 
aujourd’hui 4 devenir vos collaborateurs. Aussi nos industriels et 
notre population ont-ils considéré comme un grand honneur le 
choix de la Belgique pour la réunion de Institut du fer et de 
Vacier, et ils ont saisi avec empressement cette occasion de vous 
témoigner leurs sentimens de considération et de sympathie. 

“La Belgique libre et indépendante a une dette spéciale de 
gratitude 4 payer a DAngleterre ; la Belgique é ique et 


hommes, c’est-A-dire des étres habitués a l’exercice de leur volonté 
et de leur intelligence. 

“Ce monde appartient a l’énergie, a-t-on dit, et nul peuple ne 
prouve mieux la vérité de cet adage que le peuple anglais. 

“Soit dans les luttes de la guerre, soit dans le travaux de la 
paix, l’Angleterre a eu pour distinctif cette persévérante 
et indomptable énergie qui triomphe de tous les obstacles. 

“TL’Angleterre, qui a sauvé la liberté du monde contre un des- 
pote d’un prodigieux génie, brille au premier rang et dans les 
réformes économiques et dans les Seeantings techniques. 

“* Ainsi dans la grande et puissante industrie du fer et de l'acier, 
dont nous voyons ici tant de représentans éminens, la plupart des 
ae importans, nous viennent, depuis un siécle, de 

‘* U’est dans votre pays qu’a pris naissance le haut-fourneau au 
coke, le puddlage ala houille et le laminage qui ont permis de 
produire le fer a bas pris et de le rendre applicable 4 des usages si 
variés et si considérables. 

**C’est en Angleterre que les machines a vapeur, les chemins de 
fer, les locomotives, la navigation 4 vapeur, tous ces prodigieux 
moyens de dompter la matiére et de rapprocher les hommes et les 
choses, ont été inventés ou ont regu la plupart de leurs perfection- 
nemens, 

“Quand le fer est devenu insuffisant pour répondre aux 
exigences de la mécanique et au trafic col des chemins de fer, 
une invention merveilleuse, et dont l'immortel autenr, M. Bes- 
semer, est malheureusement tenu loin de nous par la maladie, a 

a d’obtenir a bas prix un métal plus dur et plus tenace que 
e fer. 

** Pour remplacer un travail — et alléger les frais de _ 
duction, un membre américain de votre Institut, M. Danks, dont 
nous sommes heureux de saluer la présence parmi novs, a perfec- 
tionné les fours 4 puddler rotatifs de maniére a faire —_—— 
Ventrées de ce poeeas dans le domaine de la grande industrie. 

“Les questions qui se rattachent a l'utilisation du combustible 
acquiérent une importance chaque jour croissante. Votre digne 
président, M. Bell, par de savantes et laborieuses recherches, a 
contribué a élucider une partie des mystéres que recle encore le 
travail des haut-fourneaux ; et les invention d’un de vos illustres 
membres, M. Siemens, ont ouvert une ére nouvelle dans l'emploi 
des moyens de produire la chaleur. 

** Vous avez donc bien mérité de l’humanité par les progrés que 
vous avez réalisés dans la colossale industrie dont vous étes les 
représentans. 

** Mais ce n’est pas seulement Se vos découvertes que vous avez 
acquis des droits a la gratitude de tous, c’est aussi et surtout par 
la maniére large et généreuse dont, graces en soient rendues a 
votre institut, vous les mettez a la disposition des industriels du 
continent. 

**On a souvent accusé l’Angleterre d’égoisme, et il fut un temps 
ou sa politique étrangére donnait lieu a des attaques fondées, mais 
depuis plus de trente ans elle a donné au continent )’exemple des 
grands progrés économiques. 

**Malgré les liens qui semblaient unir la protection douaniére 
a la constitution sociale d’Angleterre, elle a, la premicre, inauguré 
la liberté commerciale, apres une lutte qui restera comme un des 
exemples les —_ mémorables de la puissance des idees justes dans 
un pays qui doit comprendre et pratiquer la libre discussion. 

“La premiére aussi elle a convié tous les peuples de l’univers 
& ces grands tournois industriels, destinés a la glorification du 
travail et du génie humain sans distinction de nationalités, 

“* La fondation de l'Institut du fer et de l’acicr a consacré un 

és qui semblait presqu'une témérité. Les maitres de forges 
e l’Angleterres, loir. de continuer a s’observer comme autrefois 
dans tous les pays manufacturiers, comme des concurrens jaloux 
et des compétiteurs hostiles, se sont unis loyalement pour s’éclairer 
par la discussion et l'étude des procédés de leur industrie. Ils 
mettent en commun l’expérience acquise, élévent les connaissances 
de tous par des services réciproques, et améliorent, sans cesses, 
les conditions du travail. 

** Aujourd’hui, vous faites un pas de plus dans Ia pratique de 
ces idées viriles et larges qui étonnent encore les producteurs 
attardés dans les sentiers és Fensieune routine. 

“Vous ne vous contentez plus d’appeler principalement vos 
compatriotes 4 la discussion des innovations industrielles; comme 
pour Jes douanes, comme pour les expositions, vous faites de vos 
**meetings” des solennités internationales, et par un privilége dont 
nous vous sommes reconnaissans, c’est la Belgique qui a l’honneur 
d’étre choisie pour la premiére assemblé tenue sur le Continent. 

“Vous nous apportez généreusement les trésors de votre expé- 
riences les résultats de votre puissante initiative, en desirant cgn- 
naitre la situation industrielle de notre petit pays. 

** Vous savez d’avance que vous ne trouverez pas ici ces usines 
colossales consacrées 4 une seule spécialité de produits, nos 
établissemens, compares aux vitres, sont modestes; ils n’ont pas 
une aussi vaste clientéle et ont a lutter contre le prix des matiéres 
premiéres ; mais par cela méme aussi vous trouverez qu’on 
— des soins particuliers pour epurer et carboniser la houille, 
et beaucoup d’attention et d’économie dans les détails des fabrica- 
tions, 

**En tous cas ce meeting international consacre wne pensée 
féconde et élevée. C’est un pas de plus pour affirmer la solidarité 
des peuples dans les voies de la paix et da travail et qui contri- 
buera a étendre aux nati europé cette communauté 
dintéréts que des préjugés farouches ont trop longtemips 
méconnue, 

‘“*L’Europe, cette ruehe industrielle, est bien petite, en effect, 
lorsqu’on la compare a ces immenses contrées qui depuis des mil- 
liers d’années, semblent, comme les momies d’Egypte, échapper a 

‘i des événemens exterieurs. Des pays couverts de popu- 








industrie 1 avec r les services rendus par votre 
pays et spécialement par les membres de votre Institut a la cause 
du P s et de la civilisation. 

** Vous avez assisté a l’émancipation de la Belgique avec une 
sollicitude qui ne s’est jamais dé tie; des d récens ont 
prouvé qu’aprés 1830, votre pays seul nous avait constamment 
protégés contre les convoitises malsaines ou les rancunes 
— des puissances voisines; a diverses 6poques et notamment 
ors des grosses questions du Luxembourg et des chemins de fer, 
et plus récemment encore, lorsque deux des nations conti- 
nentales se sont livrées l’un des plus formidables duels de l'histoire, 
V’Angleterre a interposé sa protection, elle aurait, au besoin, mis 
le poids de ses canons dansj la ce pour préserver un petit 
peuple indépendant, et heureux de l’étre, des coupables projets 
dune politique criminelle. 

ve — gardons 4 la eatin engiee et 4 son poaereenen une 
oro! le reconnaissance de l’énergie avec laquelle ils ont proté 
fe 5 ge — = abus > la barton] , ma — 

un point de vue plus géné: es motifs abondent pour que 
les ésentans de la grande industrie du fer et de Foderteumnies 
nous un accueil em: et sympathique. 

“ Citoyens d’un pays li les Belges n’oublient pas que vous 
avez, avec une gloire incomparable, maintenu et déve oppé la 
liberté politique lorsqu’elle sombrait ut sur le continent. 
Vous avez été la grande école de ces nobles et immortelles institu- 
pve * agp eg me cy = leurs facultés, le 
res} le leur digni' parent et mdent les sources 
travail industriel. font ” 


ind 
“ C’est | ue l’Anglais est un homme qui s’appartient, c’est 
we quill s'est habitus par Vexercice méme parfois mens de la 
berté politique, a sonder tous les§problémes, a raisonner et com- 
= 5 a les systémes, a — caren a bs volonté et son 
ve que son pays est devenu le ier du monde dans la 
grande industrie. * 

“*D’autres contrées ont des plaines fertiles, d’autres ont de 
riches gisemens de charbon et de métaux, d'autres ont des ports et 
des riviéres, et cependant l'industrie y est dans l’enfance; les 
mines sont a peine exploitées, les moyens de communication sont 
primitifs, et tout cela parce quwelles ne sont plées que de 
créatures abruties par le despotisme, ‘parce qu'il y manque des 














lations innombrables, renfermant des richesses inépuisables, n’ont 
ni mines en exploitation, ni machines a vapeur, ni chemins de fer ; 
Vhomme travaille la terre et transporte les produits comme au 
temps de la Bible; des générations nembreuses naissent et 
meurent sans rien ajouter ni aux connaissances ni au bienétre 
de leurs devanciéres. 

“N’y a-t-il pas la, (et je ne crois pas commettre une indiscrét ion 
en disant que je traduis une auguste), un champ immense pensée 
a défricher et féconder pour l’activité européenne, lorsqu’au lieu 
d’aller dans ces pays, comme autrefois, avec des idées de rapine, 
d'intolérance et d’oppression, elle y portera des idées de paix, les 
bienfaits de la civilisation ? 

“*A l’extréme Orient, nous voyons le Japon sortir comme d’un 
long — et venir chercher des élémens de régénération au 
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“Tout a ocdté un empire, plus peuplé a lui seul, que toute 
l'Europe, avait opposé jusqu’ici aux innovations venues du dehors, 
une défiance farouche, insurmontable. Aujourd’hui cette défiance 
semble diminuer, et, avec de bons procédés et b p de pru- 
dence, elle peut finir par disparaitre, et ouvrir A nos industries un 
marché considérable. 

** Dans ce but une idée ingénieuse, et qui peut avoir d’excellens 
résultats, a pris naissance en Angleterre, Pour familiariser des 
populations ignorantes et craintives, quoique laborieuses, avec les 
grandes inventions européennes, une souscription, bientét cou- 
verte par les grands seigneurs et les industriels anglais, a réuni 
1,500,000f. pour faire wn cadeau de noces au jeune souverain de la 
Chine. Ce cadeau consiste en un troncon de chemin de fer avec 
locomotives, voitures, etc., pouvant donner une idée exacte de ce 
prodigieux moyen de transport. 

“Les industriels belges seraient, it-il, admis par nos puis- 
sans voisins a joindre leur offrande a la leur. 

“* Dans cet ordre d’idées n’y a-t-il pas pour l'industrie européenne 
en général, un ensemble d’efforts 4 faire, pour importer dans 
plusieurs pays, restés dans l’enfance, les bienfaits de la civilisation 
et du travail perfectionné ? 

** Je dois m’arréter, ieurs, pour ne pas abuser pluslongtemps 
de vos momens, et en vous réitérant l’assurance que vous trouverez 
partout ici l’accueil que vous méritez & tant de titres et par les 
services que votre pays a rendus a la Belgique, et par ceux dont 





vous avez doté l'industrie et les relations économiques des peuples, 
et enfin par l’idée grande et généreuse qui a inspiré votre réunion 
sur le continent. 

“*Encore une fois, soyez les bienvenus, messieurs,” 





ON THE GEOLOGY OF RELGIUM.* 

By Mons, RENI£E MALHERBES, Ingénieur du Corps des Mines. 
Mons. JuLign Deny, C.E., read the next paper, “On the Rise 
and Progress of the Iron and Steel Industries in Belgium.” It 
was as follows :— 

**A celebrated countryman of yours, Mr. Layard, whose re- 
searches have brought to light so many interesting facts in con- 
nection with the state of the arts and sciences of antiquity, has 
proved beyond a doubt that, at a period when both the Briton and 
the Belgian were little better than barbarians, the Assyrians and 
other Eastern nations knew how to manufacture iron. Relics, 
2800 years old, are in existence to tell their own tale in this 
respect, 

**In those times of the ‘ very long ago,’ the western inhabitants 
of Europe, few and far between, were hunters and herdsmen, and 
had never heard of either bronze or iron as materials for their 
rude tools and domestic utensils. 

“* We are, however, very ignorant of the state of things in this 
country prior to the arrival of Julius Cwsar. Archeological dis- 
coveries of quite recent date, still unpublished, seem to indicate that 
at the period of the great Roman conqueror’s invasion iron had 
already been made in Belgium, while it was yet unknown to the 
inhabitants of the British Islands. The oldest records we have 
consist in vast deposits of cinder which cover many acres of ground, 
and are situated at Niew Khode, between Louvain and Aerschot, in 
Brabant, as well as at Tessenderloo, in the Antwerp campagne, 
where they generally occupy the top of the many ferruginous 
hillocks of that region. The discovery of these relics is due to Mr. 
Piot, sous archiviste of the Government. Along with these accumu- 
lations of iron cinder are found flint arrow-heads and fragments of 
coarse pottery, characteristic of the earliest dawn of civilisation, 
and which must have belonged to the eld pre-historic workers of 
these deposits. At a later period, and during the Roman domi- 
nion, iron was produced in very many placesin Belgium. Immense 
heaps of cinder are to this day scattered in mary parts of the 
country, and several of these are being profitably worked in the 
neighbouring blast furnaces. Houses are being pulled down, hills 
levelled, valleys dug up in pursuit of this precious waste of the 
ancients, this cinder being remarkably rich in iron. The present 
inhabitants of the localities where these cinders are found call 
them crayats or craihats de sarrasins, or slag of the Saracens, this 
being a vague denomination which was applied to pagans in gene- 
ral, a race which, of nomadic habits there can be little doubt, 
must have existed in those early days, whose business consisted in 
the working of iron. 

‘Our simple peasantry attribute the existence of the cinders to 
the work of the Nutons; in the Walloon country to that of the 
Alver or Halvermannikins; in the Flemish portion of our soil 
denominations being synonymous with elves or fairies. A lucky 
circumstance has enabled us to gain an insight into the mode of 
manufacturing iron in these primitive ages. Two old furnaces 
yet filled with their contents were dug into in the year 1870 at 
Lustin, between Namur and Dinant, a full account of which has 
been published by M. Berchem. A simple oval excavation with a 
rounded bottom in a bed of clay, the long axis 12ft., the short one 
Oft. in length, with a depth in the middle of about 3ft., the top 
being level with the surface of the surrounding soil, constituted 
the whole of this apparatus. A channel excavated in the clay, 
but covered over with slabs, conducted the wind into the lower 
portions of the furnace. The opening of this channel was turned 
in the direction of the prevailing wind, which alone no doubt was 
used as blast, so that iron could only have been made on windy 
days. The modus operandi must have consisted in the piling up 
of successive layers of ore and wood, or pee of charcoal, until the 
vessel was filled up, and the erection on the top of an immense 
mound of wood. After a lengthened period of time the desired end 
of reducing oxide of iron into malleable iron, without passing 
through the intermediate state of pig metal, was effected. The 
lower portion of the ball extracted from the Lustin furnaces, 
furnished, when analysed, 93°48 per cent. of iron, 0 37 of carbon, 
4°94 of vitrifiable substances, and 1°21 of sulphur, phosphorus, and 
manganese. The middle portion still contained 35 per cent. to 
40 per cent. of iron, along with silica, lime, and alumina. 

“ During the Roman dominion iron was manufactured in many 
places, such as Mossée and Halloy, in the province of Namur, in 
the valley of the Bocq, near Dinant, in the region of Entre Sam- 
bre-et-Metise, at Vodecee, at Kehlen, in Luxembourg, and many 
other spots. In all these localities, as well as in the ruins of 
Roman villas, grindstones, pottery, and other antiquities are 
found, along with cinder and iron, which establish the period 
of their deposition. From this time forward, until we 
come to the tenth century, little is known of the move- 
ments of our ironworks; but concerning this period docu- 
ments exist which show a prosperous state of our iron trade, 
and assure us that permanent furnaces built of stone, and 
lined with clay, and elevated above the surface of the country, had 
replaced the underground affairs of the earlier ages, The fuss, or 
Alossiiffen, had replaced the stiick, or wilfsifen, and remained ip 
use for a long period afterwards. In the twelfth century, iron 
was made to perfection in the Netherlands. In 1345, William, 
Count of Namur, granted great privileges to the workers of iron, 
and among them to the furnace of Dames, near Namur, which 
was at Worth in 1340. Unfortunately from the twelfth to the 
fifteenth centuries little more than political struggles and bloody 
wars are recorded by the historian, to the neglect of the 
nobler arts of peace. In 1468, all the works near this city of 
Liége were destroyed by the soldiery of Charles the Bold, of Bur- 
gundy ; the city itself was sacked and burnt down, and no fewer 
than 40,000 of the inhabitants of the locality perished by the sword. 
This, as may be supposed, gave a momentary check to the indust 
of this bold and enterprising race. At the close of the fifteent 
century, leather bellows were in use for driving the blast into 
the furnaces of the district of Liége. In 1560, no fewer than 
thirty-five blast furnaces and eighty-five forges were in operation 
throughout the country. In the year 1635, Philip the First granted 
epeaiel privileges to the ironmasters of Namur. We know that in 
1693 a charcoal blast furnace required 110 labourers, including 
wood cutters and charcoal burners, that a finery needed thirty 
men, and a splitting mill ten. Empiricism and simple practice were 
alone known until the middle of the eighteenth century, which 
corresponded with the end of alchemistry, all searchers for the 
philosopher’s stone being at this period liable to imprisonment, or 
the more unpleasant infliction of corporeal punishment, as is 
shown by the edicts dated 1731 and 1735. Towards the middle 
of the last century ch began to become very scarce and 
expensive, just as it did in England, and in both countries 
experiments were made to ~~ its use by that of coal, On your 
side, Sturtevant and Dud Dudley were the pioneers ; on our side, 
the first trial on record was made in 1769, at Julenville; the next 
was at Bouvignes, where M. Amand, in the year 1800, made twelve 
tons of excellent iron with coke alone, while other works used a 
mixture of coke and charcoal. In 1827, Octavius de Strada also 
proposed its use, but failed practically, as did most of those who 
tried the new fuel. s " 

“In 1784, Cort and Partnell published their process for converting 
pig iron into malleable iron in a reverberatory furnace, and the 
Abbe Needham, who was at this period director of the Brussels 
Academy, made many interesting experiments on the same sub, 
full details of which are to be found in the memoirs of that 
institution. The t French Revolution soon after this period 
cast a gloom over Europe, and spread desolation throughout our 
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mineral region, After peace and quietness were restored things 
began little by little to recover. In the year 1800, circular blast 
furnaces rep the octagonal ones in use until that period ; their 
height was raised at the same time from 15ft. to 25ft., and to the 
then enormous product of three tons per day. f 

**In 1817, John Cockerill, your t countryman, who is con- 
sidered here as the founder of the modern Belgian iron trade, 
started the works of Seraing, and in 1823 he erected the first 
genuine coke blast furnace in this region. In fact, until 1830, this 
remained the only coke furnace in the province. 

“In 1819, MM. Lejeune and Billard, at Fontain Leveque, 
created a sensation by the building of a double-acting steam engine, 
working to between three and four atmospheric pressures above 
the atmosphere. and capital united now to promote in- 
dustry in a young nation which had just then broken its bonds, 
and was inhaling the first refreshing breezes of its independence 
and free institutions. From the year 1830 until this day our iron 
industry has regularly increased in importance, and if we exclude 
a few dark years, such as 1839, 1843, and 1848, few nations can 
boast of such a rapid progress. In 1830, Namur had forty char- 
coal blast furnaces and one coke furnace, ——— 502,5 
quintals ; seventy-two tineries, fifteen rolling mills, seven foundries, 
and fifteen puddling furnaces. In the same year, Hainaut had 
four coke and three charcoal furnaces at work and eight idle, and 
ten fineries. Puddling furnaces existed only at Acoz at M. de 
Dorlodot’s, and at Fazt at Mr. Dupont’s. In 1830, Luxembourg, 
including the Grand Duchy, which had not then been wrested 
from us, had twenty-one furnaces, producing 9200 tons of iron. 

‘In 1830 ores were still sold in the province of Hainaut at so 
much per “‘cense,” which consisted of a pile of ore four metres 
square and 0°75 metres high, weighing from 11} to 12 tons gross, 
and worth from 36f. to 40f. In the province of Namur the 
** cense” was only 2°65 metres square and 0°382 high, weighing 
about three tons gross, and worth from 5f. to 12f. equivalent 
to 25f. or 30f. washed ore. All statistics of the first years of 
the present century must be understood as representing much 
less than we are now in the habit of supposing. For instance, a 
charcoal blast furnace in 1830 produced annually 600 tons of pig, 
and consumed 800 ‘‘ bannes,” or measures of charcoal, equal to 
ten or eleven tons weight, and worth about 50f. (£2) per 
**banne.” A coke furnace at this time yielded what was then 
considered the enormous quantity of 2000 tons of pig per 
annum, consuming ore and fuel to the extent of 262,000f. or 
£10,900. A puddling furnace, in 1830, generally made 270 tons 
of bar in six months’ working. Wooden and leather bellows 
and appliances only began to be replaced in our furnace practice 
by metallic or marble pistons in 1803, this being a British impor- 
tation, as had the puddling furnace of iron been before, as well as 
grooved rolls for rolling mills, and as was at a later period Mr. 
Neilson’s great invention of the hot blast. From this time 
forward our iron manufacturing went on prospering. 

** In 1848 we only sold iron to our near neighbours, as France, 
Germany, and Holland; but twenty years later, in 1868, with a 
truly enterprising spirit, we were sending our iron and our rails 
to America, Switzerland, Turkey, Egypt, Cuba, Rio, Chili, Spain, 
the Hanseatic cities, Denmark, Russia, and even to our only 
serious competitors in the world’s market, Great Britain, to which 
we exported that year no less than 11,630 tons of iron. Rather 
than tire you with a long statement of statistical figures, which 
will be found annexed to this very incomplete notice, I will limit 
myself to-day to the enumeration for periods of ten years, begin- 
ning with 1842, of our progress as syderurgists. 

“*In 1842 there were in this district thirteen blast furnaces at 
work, producing 40,000 tons of pig, and five rolling mills manu- 
facturing 21,000 tons of iron; in 1852 seventeen blast furnaces 
were in operation, producing 81,521 tons of pig, the rolling mills 
turning out 37,326 tons of iron; in 1862 twenty-three active blast 
furnaces produced 199,790 tons of pig, and thirty two ironworks 
manufacturing 112,290 tons of iron, At the present time Liége 
possesses ninety-eight works, including six active blast furnaces, 
tifty-five foundries, seventeen ironworks proper, twenty machine 
and special shops, and three steel works, altogether employing 
10,406 men. ‘The product of these works for the year 1872 
reached 178,375 tons of pig iron, 103,245 tons of finished iron. 
Charleroi has actually thirty blast furnaces in operation, which 
last year produced 400,030 tons, employing 3139 men ; forty-three 
ironfoundries, which turned out 22,028 tons of castings, and em- 
ployed 1194 men; and twenty-one ironworks proper, making 
250,379 tons of manufactured iron, and having 8315 men at work 
in them. The grand total for the two districts comprises 186 
works where iron is produced or manufactured, employing 23,337 
labourers, and turning out 145,911,133 frances’ worth of merchant- 
able iron, 

‘*Before closing allow me to furnish a few dates which are 
interesting in many points of view. It was in 1821 that 
Messrs. Huart and Henrard, of Couillet, in the province of 
Hainaut, erected the first puddling furnace in Belgium. But 
very soon after, in 1823, Mr. Orban, of this city, put up 
the first in the province of Liége, at his works at (rivegnee. 
Our iron industry was saved from complete ruin from want of 
ores or fuel at three distinct periods of its history. First, when 
charcoal became scarce and the use of coke stepped in to replace 
it, Messrs. Huart-Chapelle, and Lejeune, at Hourpes-sur-Sambre, 
and John Cockerill, at Seraing, were in this case the leaders of the 
movement. Secondly, when the ordinary ironstone of the country 
had in a great measure been worked out, when, after repeated 
trials, the owners of the blast furnaces of Ougree, in 1853, disco- 
vered how to utilise the vast beds of hematite scattered over the 
country, and which had not been used since 1790, because they 
produced cold-short iron, The process consisted in mixing a 
certain proportion of the shales of the neighbouring coal mea- 
sures along with the ore in the furnace. Thirdly, when these 
hematite ores became quite insuflicient for our consumption, the 
minettes of the Grand Duchy of Luxembourg came into notice, 
and are to this day almost our sole resource, With collieries, 
most of which are worked under very great difficulties, with 
ores which have to be carried a hun miles or more, with 
labourers who are physically incapable of doing more than 
half the work of an English workman, we have, by dint of care, 
order, and especially of economy in minor details, been enabled 
to hold our own as ironmakers among the nations of the 
earth, and to compete in distant markets with our only great but 
friendly teacher in this line of industry, Great Britain, to whom 
we owe a debt of gratitude in connection with this matter. As a 
proof that we Belgians follow progress, I will state that the first 
Danks rotary puddling furnace was put up a few months ago at 
the works of the Société Anonymeé of Sclessin, and that the iron- 
works of Ougree and l’Esperance have adopted throughout their 
works Louth’s three-high plate mills with the most satisfactory 
results, 

‘* As regards our steel productions I have little to say. The first 
attempt at making steel dates from 1753, when Louis Joseph 
Bridimus made some steel, but at a price which could not 
bear competition with the Germans, 

“In 1832 other trials were made at Couvin with satisfactory 
results, In 1856 a company was formed at Couillet for manufac- 
turing steel by the Chenot process. In 1861 Belgium produced 
2675 tons of steel, of which 100 tons only was made in Liége. In 
1866 the quantity had i d to 3820 tons, Last year, with 
Siemen’s furnaces, at Sclessin, and Bessemer works, at Seraing, 
15,284 tons of steel were made in the province of Liége alone, 
which was twice the amount made the year before. No doubt can 
be entertained that this special branch of manufacture will be 
considerably extended over here. Already the new Bessemer 
works at ve nee are in full operation, and other establishments 
are about to be erected. 
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Ir is stated that a new naval paper is to be brought out early in 
October, under the superintendence of Captain Boat 
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ON THE ECONOMICAL PREPARATION OF IRON 
FOR THE DANKS PUDDLING FURNACE,* 

By Mr. CHarLEs Woop, Engineer, Tees Ironworks, Middlesbrough. 

‘*I7 will be fresh inthe minds of the members of this Institute that 
at the meeting at Dudley, in August, 1871, in the session of our 
worthy ex-president, that Mr. Danks brought before your notice 
his revolving puddling furnace. The very satisfactory statements 
made by Mr. Danks on that occasion resulted in a commission 
being sent out by this Institute to America to examine into the 
whole question, and the very able report of the scientific investiga- 
tion of those gentlemen is well known and appreciated by all those 
who are in any way connected with the iron trade. Some of the 
few defects pointed out by these gentlemen ace the very large 
quate of coal consumed per ton of puddled bar produced, and 
the destruction to the lining of the furnace when charging with 
pig iron, This destruction arises from two causes. Firstly, the 
»igs are generally broken in halves, and are put into the rotary 
ile in charges of about half a ton each. The melting of this 
»ig iron is the most serious item to contend against ; the pigs 
ie in the bottom of the furnace impenetrable to the heat ; the 
rotary furnace cannot be set in motion except with the greatest 
caution, for fear of the pigs rolling over and knocking the 
lining to pieces; even with the greatest care half an hour is 
often spent in preparing the lining for the next charge. 
Secondly, there is also considerable damage done to the lining 
of the furnace and the iron paws by the presence of 
a large quantity of silica, which is introduced with the pig 
iron in the shape of sand. To meet these difficulties the 
American commissioners proposed to uce the iron to a 
molten state before introducing it into the furnace, and no doubt 
at first sight this appears to be the right thing, but somehow or 
other from causes I am unable to explain—-not having had 
sufticient practical experience—the yield of the iron ani the quality 
is not as good as when the cold iron is charged; perhaps it may 
in some way be accounted for by the fact that the molten iron 
does not take up so much from the fettling, and again, the molten 
iron not being so long in contact with the fettling may not part 
with so much of its impurities. Then again, there is the serious 
cost of melting by the cupola, which cannot be done much under 
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Making 14s. 5d. per ton before it goes into the rotary furnace. 
These figures are obtained from a cupola running 40 tons per day, 
and are a fair average cost. It will, therefore, be seen that 
although the cupola process is undoubtedly a saving over the 
system of melting the pigs in the rotary furnace, yet that it is an 
imperfect and very costly process, and it is with an idea that I 
have succeeded in overcoming all these difficulties that I have 
the pleasure of reading this short paper before you. I had the 
honour at the last meeting of reading before you a paper on the 
utilisation of blast furnace slag, and I then showed you my 
models and system of granulating the slag as it flowed from the 
furnace, as well as samples showing the perfect manner in 
which the granulating | cocling is effected. These samples, 
for the information of the gentlemen here present, I have 
a in showing again ona small scale. The perfect granu- 
ating action of the machine induced me to try its effects upon 
iron, and I ran the ironstraight out of the furnace into the machine, 
and produced the sample of iron on the table before you; 
the application of this to the Danks furnace at once suggested 
itself, and at Mr. Danks’ request I tried a larger quantity ; this 
has been since tried in one of the rotary furnaces at work at the 
Tees Side Ironworks, Middlesbrough, with the greatest success ; 
the charges are brought out in about 35 minutes, the quality of the 
iron is very superior, and the yield quite as good asif pigs had been 
‘ay in, whilst the lining of the furnace is little the worse. It will 

e seen that, by charging the furnace with the granulated iron, the 
machine can be set revolving at once, thus exposing the whole 
surface of the iron to the heat which is at once taken up, and the 
iron is melted in an incredibly short time. The iron runs from the 
furnace into a big ladle or dam whence it is tapped out—in the 
same way as from a cupola—in a small stream into the machine, 
so as to keep it under control and avoid all possibility of explosion. 
A sample of iron is taken from each tapping to show the quality 
of the iron in its granulated state, the iron is delivered by the 
same machine at one operation into iron trucks, whence it can be 
delivered direct to the puddling furnace. The action of the machine 
will be better understood by consulting the drawing. You will 
observe that it is made ina shape not unlike a rotary puddler, 
only much larger, being from 12ft. to 14ft. in diameter, and 
having sides, so as to enable it to contain between Sft. and 4ft. of 
water. This cylinder is kept in motion by a small steam engine, 
and will make from five to six revolutions per minute, according 
to the size the iron is required to be granulated. You will notice 
that there are a series of buckets or agitators, which, being fixed 
to the cylinder, rotate with it. These buckets or agitators, passing 
through the water, keep the water in a violent state of motion— 
the water having a tendency always to rush to the bottom—but 
meeting with the buckets, it rolls over in a violent manner. Into 
this water the small stream of molten iron is run, and is scattered 
as it were in the body of the water, where it is held in suspense 
sufficiently long to prevent its touching the plates at the bottom 
whilst in a liquid state, and thus avoids all possibility of explosion. 
On this point alone rests the failure of all former attempts to 
granulate iron in water. 

“The buckets or agitatorsalso clevate the granulated iron to the 
top of the machine, where it drops into a spout, and thence into 
railway trucks or wagons holding about a charge for the puddling 
furnace. In conclusion, I would wish it to be understood that I do 
not claim the invention of granulating iron as new, as, to my own 
knowledge, it has been more or less tried during the past twenty 
years ; but what I do claim is the very simple and inexpensive 
mode of producing granulated iron, and one which will at once 
offer itself as a practical solution of the difficulties before named, 
and which is calculated to effect a saving of at least ten shillings 
per ton on the finished iron.” 


STATISTICS OF THE MANUFACTURING AND 
COMMERCIAL MOVEMENT OF COKE IN BEL- 
GLUM.* 

By Max Gogset, director of the colliery of the Chartreuse. 
“THE inquiry, established by the English Parliament, into the causes 
of scarcity and high price of coal, has excited the greatest interest 
throughout the industrial world. Many members here present 
have taken a most prominent part in the inquiry, The link that 
now unites together all industrial nations had, before the results 
of the inquiry had been published, 7 the minds of the 
Continent, and particulary so those of Belgium, of the economical 
as well as social importance of the proceedings in England. To 
render an industry prosperous it does not only suffice to have an 
attentive eye on the progress made in other countries, as regards 
machinery or new processes, but one must look into the causes 
which may decrease or increase the general production, as also into 
those which may open new markets or close others. In this point 
of view I have undertaken to’ produce stastistical tables, repre- 
senting the commercial movement of coke in Belgium during the 
last three years. I do not think such tables have been published 


in Belgium. 
PRODUCTION. 
“ Belgium affects, in the average, 14 per cent. to 16 per cent. of 
* Tron and Steel Institute. Fy aw) 











its coal production to the manufacturing of coke. This would give 

7s pom Yi two millions of tons oo Ee 

Belgian ton = ilogs, ifty-three firms represent act 

this important branch of Belgian fadustey — , 
ss in the West of Mons Basin 


» Centre os 
13 ,, Charleroi ” 
1s , Liége o 


Total .. .. 58 

“During the period of 1870 to 1873 two causes had a prepon- 
derating influence on the production of coke. The first was the 
war raging on our frontiers, thus closing partially the centre 
markets of France. The second cause was the great reaction, and 
the great stride of industry in general, particularly that of metal- 
lugy, that followed after the war. A remarkable fact, the war 
acted but slowly on the general production. The first six months 
of 1870 had been so favourable to industry that there was compen- 
sation for the decrease in the production sustained on account of 
political events during the second half portion of the year. It 
was only in 1871 that the production decreased, and particularly 
so in Hainault, and that on account of the great accumulation of 
stock and of the insufficient means of transport. After reaching 
in 1870 1,374,000 tons, the production in 1871 attains but 1,314,000 
tons. In 1872 it comes up to 1,644,712 tons, and one foresees for 
1873 the amount of 1,800,000 tons. The following table gives the 
quantities produced by the different basins :— 


























ies 1870. 1871. 1872. | 1873. 
Belgian tons. Belgian tons. Belgian tons. Belgian tons. 
West of Mons. 248,697 | 224,581 $22,642 | 341,300 
Centre .. .. 261,262 | 267,626 | 304,631 305,480 
Charleroi... 390,877 | 412,229 | 474,484 541,166 
Lidge .. .. 473,703 | 430,479 542,955 650,150 
| 1,374,599 | 1,314,915 1,644,712 | 1,838,096 


Adding to the above quantities produced the quantities ‘imported 
into —_— we shall have the quantities offered to industry in 
general, 





Imports. 

“The importation of coke into Belgium has, up to this year, 
been very small, In 1871, the quantities imported were 3000 
Belgian tons; in 1870, 8000 tons ; in 1872, 8000 tons. 

“* Since it has been on the increase, and looking to the quantities 
imported during the first five months of 1873, one can foresee for 
this year an importation of 38,000 tons of coke. France represents 
3°8 per cent. of this amount. Then come England and Prussia, 
as the following table will show : — 











Imports. 
1870. | 1871. 1812. 1873. 
Belgian tons. Belgian tons. | Belgian tons. | Belgian tons. 
Prussia .. ..| 4,414 2 | 360 11,700 
France .. .. 3,694 3,189 } 7,616 14,580 
England... .. — | 2 | 125 12,372 
Total... ..| 8,108 3103 | 8101 =| (88,652 


“] 
“Let us now examine where these quantities of produced and 
imported coke are consumed, and to what degree in the different 
markets of Belgium and the neighbouring countries, 
EXPORTATION, 

**The custom-house offices give on this point very precise in- 
formation. Exterior events have have hada great influence on the 
exportation of coke from this country. Whereas in 1870 (the 
first six months having given brillant results, and during the 
second half-year a new market—Germany—having been opened) 
the exportation amounts to 42 per cent, of the general production, 
it attained but 36 per cent. during the year 1871. In 1872 it 
rises to 45 per cent., and in 1873 it will be 50 per cent. of the 
general production. It is most interesting to follow these consider- 
able quantities running in form of regular currents towards the 
different markets of other countries; to see the sale in each direction 
increase or decrease according to political and economical cireum- 
stances ; tosee particularcurrents, owing to slight modificationinthe 
conditions of transport, change their line of direction to arrive at 
the same destination; and finally, to see others compelled by 
competition to take totally opposite directions towards new 
openings or markets. It is thus that the current of exportation 
towards the East--that is to say, towards Germany, and par- 
ticularly towards the Grand Duchy of Luxembourg—has increased 
from 1870 to 1871, while the one towards France decreased to the 
amount of 100,000 tons during the same period. In 1872, the 
consumption of coke in the Zollverein and France have been 
equal, and amounts to about 320,000 tons for each; and it seems 
this proportion will maintain itself during the present year; but 
it is very probable that for the year 1874 the proportion will no 
more exist, as the consumption of the Duchy of Luxembourg and 
of Alsace-Lorraine will far exceed the consumption of France. 

“The following table will show that the exportation of coke to 
other countries is not considerable :— 























ii 1870. 1871. | 1872, 1873. 
Destination. | peigian tons, Belgian tons. | Belgian tons. | Belgian tons 
Zollverein ..| 215,668 246,170 370,235 485,244 
Pays Bas. 1,337 2,889 3,241 1,060 
France .. ..| 359,144 258,112 372,898 432}924 
Other destina- 
tions... 360 101 | — 2,050 792 
576,501 508,180 | 740,419 920,020 





According to the results obtained during the first five months of 
this year, we foresee a total annual exportation of 920,820 tons. 
It represents 50 per cent. of the gene production; there is, 
therefore, only a relative increase of 5 per cent. for the year 1873. 


CoNnSUMPTION OF COKE IN BELGIUM. 

‘*The consumption of coke in Belgium is increasing gradually, 
and did not cease to increase from 1870 to 1871. This fact shows 
how solid are the bases upon which this national industry depends. 
The important markets of France were closed to her for a whole 
year without affecting in the least the general development of its 
——* and sale of coke. She knows, equally, how to profit 

y happy events, for we find her increasing her consumption of 
coke to 100,000 tons in 1872, and still increasing it this year. 
The parison of the ial movement of coke and that ot 
coal in Belgium gives rise to the following remarkable fact: the 
consumption of coal in Belgium is increasing daily, and promises 
within a few years to absorb the whole production, whereas, as 
concerns coke, it is the exportation that tends to take the pro- 
minent part ; it will attain this year 50 per cent. of the general 
production. Belgian capital has been largely invested in the 
metallurgical enterprises of the Duchies of Luxembourg and 
Lorraine, so one may say that we feed in some way still Belgian 
industry in exporting our coke and coal to those great markets of 
consumption. The following table will give, en résumé, the 
general facts given in this notice : 

CoMMERCIAL MOVEMENT OF COKE. 
































1870. 1871. 1872. 1873. 
tons. | Belgian tons.| Belgian tons. | Belgian tons. 

Production 1,374,589 1,314,915 1,644,712 1,838,096 
Importation.. 8,108 3,193 8,101 88,652 

‘otal .. ..| 1,382,047 1,318,108 1,652,818 1,876,748 
Exportation.. 576,501 508,180 748,419 920,820 
Remains for \ 
Belgian con- 806,146 800,928 | § 904,304 955,928 
sumption. . 
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RAILWAY MATTERS. 


THE break reported on the mountain division of the Union Pacific 
Railroad has been fully repaired. 


TuE Barnstaple and Ilfracombe Company report that their works 
of construction are, upon the whole, in a very advanced stage. 


Ir is estimated that it will take two years and a half to > 
the long tunnel under the Lehigh mountains, on the Perkiomen 
Operations are to be commenced in a few days. 


New bye-laws drawn up by the Metropolitan Board of Works 
have been issued to the way Companies, They are intended 
to regulate the rate of speed, the stoppages, the intervals between 
the cars following each other, and the duties of drivers of other 
vehicles with respect to tramways. 

Mr. T. Barnes, the chairman of the Lancashire and Yorkshire 
Company, stated at the half-yearly meeting on Wednesday 
that the amalgamation of the company with the London and North 
Western was desired as much as ever, and that the efforts to 
bring about the union would be at once recommenced. 


M. Maraint, of Lugano, says the Siviss Times, has received per- 
mission from the Italian Government to study the plan of a con- 
necting railway between Lake Maggiore and the Lake of Como, and 
has applied to the Conseil d’Etat of Tessin for permission to study 
the ground for the portion from Gandria to Fananiiie, on Swiss 
territory. 

A CATASTROPHE of a fearful nature occurred on Monday evening 
on the Somerset and Dorset extension line. A man named William 
Francis and another named John Smith, and two strangers, all 
navvies, had just begun work at the tunnel in Windsor’s Hill, to 
continue all night, when a large flat stone, about 11 tons in weight, 
fell directly upon them all, smashing them to pieces. Another man 
who was near was seriously injured. a 


ANOTHER injunction to prevent the Richmond and Danville 
(North Carolina) Company, lessees of this road, from changing the 
gauge of any portion of it, has been issued at the suit of Thomas 
Webb, astockholder. The suit is brought to test the validity of 
the lease, which, it is claimed, the North Carolina Company had 
no right tomake. It is alsoclaimed that, even if the lease is valid, 
the lessees have violated it by making excessive charges for local 
freight and passengers. 

Tue work of grading the Pacific division of the Northern Pacific 
Railroad has been commenced on the line to Tacoma, the new 
terminus. The line diverges from the road, as originally located, 
at a point one mile north of the Nisqually River. The bridges for 
the Des Chuttes and Nisqually rivers are framed and ready to be 
put up. Tracklaying has been commenced from Tenino northward. 
From the Nisqually River to Tacoma the work is very light and 
the grading can be completed in a short time. The town and 
harbour of Tacoma are being surveyed. 


THE directors of the Furness Company report the works at the 
Ramsden Dock and Tidal Basin having been carried on satisfactorily 
during the half-year, and the progress of the dredging has also been 
satisfactory. The progress of those works, and particularly the 
doubling of the additional portion of the Whitehaven section, has 
proceeded more rapidly than was anticipated, and the capital ex- 
penditure has therefore been larger than was mahal. The 
increasing traffic renders it desirable to double a larger portion of 
the line than the directors originally contemplated. 


Wiru regard to the representations made by St. Louis steamboat 
men to the War Department, that the construction of the Illinois 
and St. Louis Bridge was presenting serious obstacles to navigation, 
a dispatch from Washington to the St. Louis Republican says :—- 
‘* General Foster, of the Engineer bureau, to whom the subject was 
referred by the War Department, has declined to recommend an 
injunction to issue against the company now constructing the 
bridge over the Mississippi river at St. Louis, as asked in the 
application of Capt. McCune and certain steamboat men, on the 
ground that the company building the bridge has complied in all its 
agreements with the law on the subject. The bridge is said to be 
43ft. above the highest water mark of the flood of 1844, and 56ft. 
above the city directrix, whereas the specifications only called 
for 50ft. It is held that for the purposes of navigation this altitude 
will admit of the passage of any boat, except in case of an unpre- 
cedented flood, at which time no vessel would attempt a passage.” 

On the 1st proximo theJAct passed in the recent session (36 and 
37 Vic. c. 48) to make better provision for carrying into effect the 
Railway and Canal Traffic Act, 1854, will come into operation. 
The three railway commissioners have been appointed, as already 
stated. Their duties are set forth. Two assistant{commissioners 
may be appointed. Within three months of the appointments the 
commissioners are not to be interested in ahy railway or canal 
stock. The jurisdiction of the Act of 1854 is transferred to the 
railway commissioners. The Act also transfers to the ccmmis- 
sioners certain powers and duties of the Board of Trade, and 
explains and amends the recited Act. There are provisions in the 
Act as to the conveyance of mails. The commissioners may, 
with the consent of the Treasury, call in aid one or more assessors 
of engineering or other technical knowledge. The commissioners 
are to appoint officers and clerks, and to decide all questions 
whether of law or of fact. They may sit together or separately 
and either in private or open court, and any complaint to be made 
in open court ; they may make general rules to carry out the law 
and their proceedings to be laid before Parliament. The Act is to 
continue in force for five years. 


Ar the half-yearly meeting of the Midland Company at Derby 
on Tuesday, Mr. E. 8, Ellis, the chairman, regretted the failure of 
the proposed amalgamation of the Midland and Glasgow and 
South-Western, and stated the company’s determination to rewew 
their efforts to this end. He was pleased to say that a portion of 
the lines and works, so far unproductive, are now nearly ready for 
opening, while others will be opened during the current half-year. 
For instance, there was the first portion of that known as the 
Mansfield and Worksop line, on which only a small portion of the 
works remain to be completed. There are the Duffield and 
Selstone, the Breedon and Ashby, the Stenson and Weston, all 
lines which are on the eve of completion. On the Liverpool line 
the works are proceeding with equal rapidity—in fact, a portion 
of it has already been opened for goods traffic, and the directors 
hope to with ger traffic before long. In the 
autumn they also trust that the central station in Liverpool will 
be ready for occupation. On the Settle and Carlisle the direc- 
tors regret that up to the 30th of June last £1,620,072 had been 
expended, and although they are fully aware that at this time 
the line ought, according to the terms of the contract, to have been 
open, still they are also aware of the great difficulties the contrac- 
tors had experienced in regard tolabour and materials ; the difficulty 
of obtaining labour, especially in some of the almost inaccessible 
districts through which the line passes, was really wonderful, and 
this difficulty was, he regretted to say, still being experienced. The 
line was let in four contracts, two of which, from Appleford to 
Deadhead, are in a forward state, while the other two are not in 
an advanced state. Considering the great and unprecedented difficul- 
ties, the directors had not pressed the performance of the con- 
tracts by the stipulated time, and, moreover, the circumstances 
had proved so peculiar that they had no hesitation in giving them 
also relief as to the question of prices which were originally fixed. 
The interest on the unproductive capital expended on the work 
would amount to £80,000. The directors in concert with 
the North British Railway Company, entered into an agreement 
with the Forth —~ Railway Company for the construction 
of a bridge over the Forth at Queensferry, under which the two 
companies would secure a minimum income to the Forth Bridge 
Company. The di s thought the e ment would prove 
a great benefit to the Midland Railway Company, and one in 
which they were largely interested. 











NOTES AND MEMORANDA. 


FEWER teeth are required in saws for hard wood than for soft 
wood, and lumbermen in the pine and cedar forests use saws with 
a large number of teeth, in order that the lumber may have the 
smooth appearance desired. 

THE Tucson meteorite, at the Smithsonian Institute, Washing- 
ton, one 1400 lb. ; one at Yale College weighs 1635 lb. Some 
masses, fourteen specimens in number, found in Texas, near the 
border of Mexico, a few years ago, = in the aggregate about 
5000 Ib. ; some from three to 500 Ib. 

THE annual production of boots in the factories of the United 
States, says the American Manufacturer, is more than 14,000,000 
pairs, costing 50,000,000 dols., and that of shoes is 60,000,000 pairs, 
valued at almost 94,000,000 dols., a total annual product of 
146,704,055 dols. worth of boots and shoes, requiring the labour of 
more than 90,000 hands. 

THE ancient Egyptians made saws of bronze, and applied them 
to cutting out planks from logs. These were single-handled 
like those now used by carpenters, and the log was placed on 
one end, and fixed firmly in the ground. The sawyer then 
began operations, sawing downwards, and dividing the log into 
planks, but the process was very slow. The Greek saws were 
fixed in a frame, very much as the contrivance used in modern 
times, 

Mr. Joun A. JEANCON, Newport, Kentucky, is the author of the 
following process for the electro-disposition of aluminum : Dis- 
solve the desired salt of aluminum, or a double salt of aluminum 
and potassium, sodium, &c., in distilled water, and concentrate to 
20 deg. Baume (at 50 deg. Fahrenheit). The battery used is either 
four pairs of Smee’s zinco-platinum or three Bunsen’s zinco-carbon, 
the donee connected for intensity. The solution is heated to 
140 deg. Fahrenheit, slightly acidulated, and a plate of aluminum 
is attached to the negative wire in working. 

Mr. Cory, of the London Coal Exchange, recently stated that 
the average price of best household coal in London in 1869 was 
18s. 8d. ; in 1870, 18s, 6d. ; in 1871, 19s. 3d.; and in 1872, 24s. 
These were coals sent up by the coalowners and sold to the retailers. 
Tie quantities of coal brought into the metropolis, within eighteen 
miles radius of the police district, were 6,750,000 tons in 1570, 
7,218,000 in 1871, and 209,000 up to the 3lst of May, 1873. The 
quantities up to the 3lst of May, 1871, were 3,020,000, in 1872 
3,233,000. Allowing for increase of population there was a 
decreased consumption of about 185,000 tons. 

Dr. CLEMENT WINKLER has published an essay in which he 
strongly recommends the use of aluminum as the best metal for 
small coins. After giving an elaborate history of the fabrication 
of aluminum, the author seeks to prove that the properties of this 
metal are exactly those required for coinage. The density of the 
metal is about three and a-half times less than that of the alloy of 
copper and silver now in use. Dr. Winkler recommends that small 
coins of pure aluminum be struck off, and observes that an alloy 
of silver and aluminum might advantageously be substituted for 
the alloy of silver and copper now used for large coins, He thinks 
that the metal is susceptible of more numerous applications than 
have yet been made. 

SoME interesting statistics relative to the gold mines in Australia 
have been recently issued. In the year 1872 there were in the 
colony 52,965 miners, Of these 36,141 were engaged in alluvial 
mining, and 16,824 in mining quartz. The earnings of the first 
during the whole year were estimated at £95 0s, 6/d., and, reckon- 
ing according to the amount of gold obtained, the wages of the 
latter were £159 0s. 64d. The average earnings of each man, when 
the gold was divided among the whole 52,965, was £93 6s. At the 
end of thé same year the number of distinct auriferous quartz reefs 
worked or prospected was 3224, and the total area of the alluvial 
and quartz ground which had been actually opened up was 1026 
square miles, The value of the various minerals and metals raised 
in the colony from the first discovery of the gold-tields to the 31st 
of December, 1872, is estimated respectively as follows :—Gold, 
£168,149,305 ; silver, £5281; tin, £282,105 ; copper, £5810; and 
antimony, £77,237. 

NalL making, says the Bulletin of the American Iron and Steel 
Association, probably dates back as far as the art of working metals. 
Towards the end of the last century there were sixty thousand 
nailers in Birmingham and vicinity. One of the first patents 
granted by the British Patent-office was in 1618, to Clement 
Dawbeny, for an engine which cut iron into rods for nails, 
machine was worked by water power. Other machines were after- 
wards invented to forge and draw the rods. In 1790 the first 
English nail-making machine was invented. It simply applied 
water or other mechanical power to move hammers, and otherwise 
i? precisely the same process as was then performed by 

1and, Somewhat later in the same year Thomas Clifford, of 
Bristol, contrived a machine consisting of two iron rollers, faced 





This | 


with steel, in each of which was cut the impression of half a nail, | 


arranged around the roller and so placed that the impressions | : sy tu 
| the ammunition for the new rifle, and can therefore furnish but 100 


on the two rollers would come together when the apparatus was 
moved, A rod or sheet of iron being passed through, and 
forced into these dies, would come out in the form of nails, which 
were finally cut apart with shears. 

M. LirPpMANN communicates, ina note to the Paris Academy of 
Sciences, his observation, that when a drop of mercury is placed in 
a glass vessel, and bathed in sulphuric acid, it quickly assumes a 
more convex form; and also, that when the drop is put in metallic 
connection with a point of iron or copper which touches the acidu- 
lated liquid, an electric current is produced which polarises the 
surface of the mercury. The following inferences are drawn : ‘‘The 
contraction is due to a change of capillary constant, this constant 
and the electro-motive force of polarisation being continual 
functions of each other. RKeciprocally an extension of the surface, 
produced by an action purely mechanical, will polarise it like an 
electric current. On these principles M. Lippman constructs a 
capillary electrometer, and an electro-capillary motor. In the 
latter, two masses of mercury, bathed in acidulated water, serve 
alternately as negative electrode for the current of a Daniell 
element. In each mass is partially immersed a bundle of glass 
tubes, open at both ends, At each inversion of the current one 
of the bundles rises, the other descends. A lever-system transforms 
this alternating movement into one of rotation. The machine 
works its own commutator.” 

A REPRESENTATIVE of the English Consul has been visiting the 
colliery districts of Hua-tzu-ling and Pen-hsi-hu, China, not far 
from Newchang, in Manchooria. The price of unscreened coal at 
the former place is 15s, to 18s, 11d. = ton, and at the latter 
14s, 8d. At Newchang, the priceis 31s, 6d. to49s. 6d. per ton. This 
coal is admitted to be superior to Japanese, and equal to the best 
Cardiff coal. At the mines the coal is worked by a t number 
of different and independent firms, some having only one shaft, 
and employing as few as ten or a dozen hands. One firm, styled 
Chu-hsing-fu, has seven pits or shafts, and employs 2000 men. 
The shafts are not perpendicular, but run down at a slant of about 
45 deg., and all the coal is carried up _ set of men, the load 
being placed in two baskets attached to the end of a short carry- 
ing pole, and borne on the left shoulder. The shaft of the Chu- 
hsing-fu establishment is nearly 7ft. high the whole way; and at 
the bottom a man is able to stand erect. The breadth is about the 
same. The labour is very severe, and the colliers work without 
other clothing than a covering for the loins, At Ma chai-k’ou they 
are mostly paid by the number of baskets they bring up from 
below ; and a strong man will sometimes make as much as 1s, 14d. 
in the course of a day. They have no fixed engagement, but may 
come and go as they please. At Pen-hsi-hu, on the other hand, 
many of them are engaged for longer — or for the whole 
season, at fixed at the rate oi 4y a day, independently of 
the amount of work they get through.” At Pen-hsi-hu there are 
numerous ironworks and potteries, and iron ore is found not far 
distant yielding 40 per cent, of metallic iron. 





MISCELLANEA, 


Tue Turkish authorities have given an order to Krupp, of 
Essen, for 500 heavy fortress guns. The cost of these guns will be 
£750,000. 

THE declared value of telegraphic wires and a tus exported 
in the last seven months was £899,647; in the previous year 
£171,013. 

Mr. WILLIAM Morris, of the firm of Kinipple and Morris of 
Westminster and Grennock, has recently returned from Canada 
and Newfoundland where he had been called upon to report on 
the present deficiency of water at St. John’s, and to devise means 
of providing for a more efficient supply of water thereto. 

THE efforts to obtain water to supply the new baths for Clapham 
and Brixton by means of an artesian well, have, up to the present 
time proved futile, as upwards of 225ft. have been bored t rough 
various strata of earth without coming on a spring. The work is 
being carried on at a great expense, in the hope that success will 
result. 

THE Irish Peat Fuel Company, whose works were in course of 
construction near the Hill of Down, have paid off all the men in 
their employment, and suspended their operations, in eonsequence 
of the recent attack made upon Mr. Dudgeon, the company’s 
manager, in which he was threatened with death if he did not 
dismiss a gangman in his employment. 

Ar the meeting of the Midland Railway Company on Tuesday, 
Mr, Hart desired to know what would be the total cost of construc- 
ting the hotel at St. Pancras. The chairman said the contract 
price of the hotel was £225,000, and that sum would be increased 
by between £30,000 or £40,000 in consequence of the increase in 
the price of labour, &c, The hotel would not be completed until 
about this time next year. 

AFTER working incessantly night and day for three weeks, the 
engineers of the East London Railway Company have at length 
discovered the body of one of the men who were killed by the fall 
of the sides of the tunneling. The inquest was opened at the 
Vestry-hall, High-street, Wapping, before Mr. Humphreys. The 
inquiry was adjourned, to give time for the recovery and indenti- 
fication of the other bodies, 

THE last Customs report just issued shows a considerable 
increase in the pasengers arriving in London from the Continent ; 
the number for 1872 being 114,516, as compared with 81,034 in the 
previous year. The numbers are in excess of any previous year 
with the exception of i867, the year of the Paris Exhibition, when 
116,355 persons arrived in London by water, and of 1862, when 
the Exhibition caused an influx by this route of 143,012 persons. 

Ir has been resolved by the Executive Committee of the Amal 
gamated Association of Miners to appoint committees at Wigan 
and Merthyr Tydvil at the earliest opportunity with the view of 
making arrangements in order to secure the return to Parlia- 
ment, as members for those boroughs, of Messrs, Halliday and 
Pickard, who have been selectedjto contest the seats, and to defray 
whose parliamentary expenses a subscription is being raised by the 
miners. 

A MANCHESTER yarn and cloth agent, named Beswick, sued the 
Lancashire and Yorkshire Railway Company at the Liverpool 
Assizes for compensation. He was much shaken and seriously 
injured by a collision on the line in December last, when travelling 
from Southport to Manchester. The jury awarded £400, In 
answer to Mr. Justice Brett as to how long railway injuries lasted, 
Dr. Noble, one of the medical witnesses, stated that the injured 
persons never recovered until after the trial. 

THE chairman of the North-Eastern, Mr. Leeman, M.P., stated 
at the company’s half-yearly meeting on Wednesday, that since 
the alteration in their third-class fares, and third-class passengers 
were allowed to travel by the quick trains, they had greatly in- 
creased, and the first and second-class psssengers had corres 
pondingly increased. The entire increase in the passenger trafic 
was about 14 per cent. in money, and it was a remarkable fact 
that 86 out of every 100 of the passengers who travelled were third 
class. 

THE report of the directors of the Gloucester Wagon Company 
states that the carriage and wagon stock belonging to the company 
now consists of 11,356 wagons and 4 carriages. Of this number, 
5775 were sold on deferred payment, 5605 were let on hire, and 
10 were in use by the company ; and all the wagons are now at 
work. During the past year, in addition to work done for cash 
payments, 1479 wagons have been built for the company’s stock, 
of which 452 have been sold on deferred payment, and 1027 let 
on hire. The company have now to repair and maintain {521 
wagons, 

Tue Prussian Wark Ministry has contracted with foreign 
manufacturers for the delivery of one million of rifles on the 
Mauser system, i.c., sufficient for the whole army on a war footing. 
The different parts of the rifle are being made separately, The 
Government small arms factory of Spandau is busy turning out 


stands of the arm itself per diem, but arrangements for doubling 
this number will be made. It is said that French mechanics have 
succeeded in making a copy of the ritle from drawings of the 
separate parts, but that the French army will retain the Chassepot. 

Tue length of lines of railway open in Scotland on the 31st 
December last was 2587 miles ; the number of locomotives in use 
on them was 1325; passenger carriages, 2052; other vehicles 
attached to passenger trains, 08; wagons of all kinds used for 
the conveyance of merchandise, live stock, X&c., 59,749; other 
kinds of carriages, 956 —total, 65,800, The authorised capital of 
the Scotch railways is £76,461,819, thus made up—by shares, 
£56,875,379 ; and by loans £19,586,440, Last year 54,097,185 
passengers (exclusive of season and periodical ticket holders) were 
carried, as well as 17,966,430 tons of minerals, 5,754,938 tons of 
general merchandise, and 45,682 tons of goods not classitied. The 
total receipts from all sources were £5,775,000, and the working 
expenses £2,943,518, the proportion of expenses to receipts being 
51 per cent. d 

A MILWAUKEE paper furnishes some statistics of the lumber 
trade of the North-west, as follows:-—‘* Last year the forests of 
Wisconsin, Michigan, and Minnesota produced over 800,000,000ft. 
of lumber, which was sent to the Mississippi or to the lakes. 
This large product, if shipped by railway, would require 50,000 
trains, of at least fifteen cars each, so that rafting has to be con- 
tinued to the exclusion of railway transportation. These forests 
are the lumber-producers of the entire North-west, so much of 
which is almost trackless prairie. The portion sent to the Missis- 
sippi river floats down the stream, which is intersected by various 
railroads, which bring grain and live stock from the interior, and 
carry back lumber. it costs about 25 cents. per 1000ft. for each 
100 miles to float the rafts down the river, and logs in the raft 
value from 10 dols, to 15 dols, per 1000, On the railways the 
average freight is 4 dols. per 1000 for each 100 miles. ; 

Tue plan of classification adopted at the Paris Exhibition of 
1867 will be carried out at the forthcoming Universal Exhibition 
at Philadelphia,—that is to say, each class of exhibits will have a 
space assigned to it, and each country exhibiting will have a por- 
tion of that space, so that the best opportunity will be afforded 
for comparison. The following are the divisions under which they 
will be arranged :—(1) Raw materials — mineral, vegetable, and 
animal. (2) Materials and manufactures used for food or in the 
arts, the result of extractive or combining processes. (3) Textile and 
felted fabrics—apparel, costumes, and ornaments for the person. 
(4) Furniture and manufactures of general use in construction of 
dwellings. (5) Tools, implements, h » and pr ed 
Motors and transportation. (7) ee and methods for the 
increase and diffusion of knowle ge. (8) Engineering, public 
works, architecture, &c. (9) Plastic and graphic arts, (10) Objects 
illustrating exports for the improvement of the physical, intel- 
lectual, and moral condition of man, &e, 
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APPARATUS FOR LOADING AND DISINTEGRATING SLAG. 


(For description see page 116.) 
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ON THE DISINTEGRATION OF SLAG.* 
By Mr. Davin Joy. 

I aM before you this evening to fulfil a long-promised engage- 
ment, which has been delayed again and again, by circumstances 
beyond my own control. 

More than a year ago, when I had already been engaged in in- 
vestigating the subject of the manipulation of slag, with a view 
to getting rid of it by carrying it out to sea, I promised to your 
president a paper for this Institution, giving you the result of my 
investigations. ‘This has been delayed from the fact, that the 
development of the question has continually held out something 
further.to be done in the future, which it would be well to include, 
and I was anxious to bring before you a complete paper, and not 
only an immature set of propositions or speculations, 

A time has now arrived when a definite movement in advance 
has been made and accepted, up to a marked point, that point 
being the aim, which I placed tan myself in July, 1871, when I 
had settled my views as to the mode of dealing with slag ; and to | 
that point it is my intention this evening to conduct you. The 
point in question is the practical solution of the problem of the 
disintegration of slag by suitable machinery, so as to carry it away | 
from the furnaces in a condition like gravel, and cocled or mostly 
so, instead of removing it in the most unhandleable form of hot 
balls, as now usually done, and with which you are all more or less 
familiar. In the spring of 1869 I had the subject before me partially, 
especially with a view to building screw steam tugs suitable for 
taking barges laden with slag out to sea. After some experiment 
with a boat designed for such purposes, the subject dropped 
through, and I did not again entertain it till the spring of 1870, 


WHEEL 


simply be maintained mechanically, such motion at the same time 
removing it from the furnace, and while.removing it, also cooling 
it. Two desiderata, however, I kept specially in view, as necessary 
to be fulfilled by any machineryfor the purpose. First, that it must 
lift the slag to a higher level than the ordinary slag spout, so as to 
deliver it into wagons of the usual height, or into shoots at a suffi- 
cient elevation to carry it forward into barges. Second, it must de- 
liver the slag by gravity, and not require any additional mechanical 
arrangements—like shovels to scrape it off the machine, These 
considerations led me to several forms of machine, first, I think, to 
the chain or band system, page 115, similar to a dredger, as the most 
evident plan; then wheels under various modifications, but always 
vertical for the sake of the lifting action and self-delivery, with 
pockets on their outside edges, lifting the slag ; then wheels, like 
water wheels, where the weight of the slag was to be the motive 
power to carry the wheel round; then wheels with buckets swung 
on pivots and other forms. Finally, by the end of July I had 
completed a plan going considerably into detail. Here I proposed 
to use a metallic band A running in front of a set of furnaces BB. 


| Upon this band the slag from each furnace was to run, and be car- 


ried away and cooled in transit, and finally to be delivered into 
barges at C, as shown in the drawing. The metallic band 
is carried above the ordinary level of the yard, by columns 
at DD, and the usual slag roads are dispensed with. In 
this plan, I proposed to make the band of jin. wrought 
iron plates EE, stamped in dies to the figure shown in 
section, at El. These plates are carried on two {iron wire 
ropes GG, to which they are attached by wire wrappings. I 
proposed to use wire as the dragging material throughout, because 
of its great tenacity, and also from its wear and failure being 


INCLINED SYSTEM. 
Taking Slag direct Prone the Furnace Parsing and Weliveti tino ordinary Chaultron i Ligon 
2 , CLI 


LONCITUOINAL SECTION 


PIPE FROM COLO BLAST INTO WHICH 
ALITTLE COLD WATER 1S INTRODUCED * 






4 














VY [~ AACNINE RAISED TO NECESSARY HE/CA 


3 Y, i os _ SLAC BOCIE 
UY a ln 
YA Wi Po -} 
UY f \ 
Up a; = 
YA \ \ ' 
,, \ 
Yy y 
Y diet a wees =~ 
J nr ccoccccewes: cece ne takenbeaiaetel 


fo. Ze 
fa. | HX ‘Y 
V ond y WA YY \ 
? Vane PLAN VON .) 
. %,, 











\ \\ 
V7 > > \ NU 
ha » 
from abave ~ 5 Yai 
" * 











FIC 2 


POSITION FOH REECE! 











when the subject again came under my notice, when I fairly under- | 
took to examine the question of the commercial practicability of | 
carrying out slag to sea, 1 commenced my investigations by seek- | 
ing up all the information I could obtain, as to the various methods 

of dealing with slag from the earliest times. The chief of these, 

and of which all the others are merely refinements, may be summed 

up in a few words, Originally, the slag was simply allowed to run 

out of the furnace into a slightly hollowed place in the sand at the 

side of the casting bed, and as it cooled in thin layers, it was from 

time to time broken up and carried away, Next the hole was made 

deeper, and in the middle a hooked bar was placed, round which | 
the slag ran, and when solidified, by attaching a crane to this bar, 
the whole solid lump was lifted, and placed on a trolly to be 
wheeled away and tipped at a distance, the breaking up of the | 
lump freeing the bar for renewed use. Next came the use of bogies, | 
with flat tops, into which the slag was allowed to run direct, being 
confined till it cooled by rings of metal, of sufficient height to 
retain a load, or by loose sides, similarly mounted on the flat top | 
of the bogie. When cool, these bogies, with their whole contents, 
were run to near the end of the tipping banks, where the ring or 
loose box was removed by a crane, and held suspended, while | 
the then solid mass of slag was tipped. Then the ring or 
box being replaced, the bogie was returned to the furnace 
for renewed use. Last came the plan now generally adopted 





gradual, and not sudden, like the snapping of a chain; hence warning 
is given, and repairs may be done in time to avert absolute break- 
downs. A modification of this method is also shown on plan, 
where BB are the furnaces. The slag is here taken from each 
furnace independently by buckets forming a chain HH, rising to 
a sufficient height to deliver into wagons, the upper end being 
carried on a frame JJ, which also serves as a frame for the engine 
and gearing supplying the motive power. These plans I showed 
to several gentlemen in the district, and advocated them, or a 
modification of them, as the right plan to be adopted for the 
shipment of slag. I was met, however, by a very strong conserva- 


| tive feeling on the part of both ironmasters and their engineers, 
| both saying it would be impossible to alter the present plan, and 


that, if slag must be shipped, it must be shipped as it is in blocks, 
and with the present plan. Therefore, without at all relinquishing 
the idea of disintegration as the final plan for treating slag, I 


| returned to my various other plans, to select one that would pass 


muster, and accepting for the time the dictum of the ironmasters 
and their engineers. I chose that plan by which the balls as 
received from the furnaces on the bogies, might be most simply 
lowered into the barger, and as the whole course of the ball, from 
the furnace till its final settlement in the sea, need only be a 
series of lowerings, I decided, in m hinery, to provide for all 
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consisting of boxes with open bottoms, and front folding doors, 
all formed of massive cast iron plates, arranged along a wall 
a little to one side of the pig beds, the bottoms of such boxes being 
made good by the tops of the bogies as before. The slag here is 
run into the boxes, and, resting on the top of the bogie, as it cools, 
forms a solid ball, square, or nearly so. When cooled sufficiently 
to be moved, the front doors are opened, and the bogie, with the 
ball upon it is drawn away to be tipped. Such is the present 
usage, and such I found it in the spring of 1870, when I under- 
took the question of shipping slag by sea. I may add here, that 
between these leading 2 ans which I have described, there are 
recorded a few patents for refinement on each, such as making the 
box sides hollow and filled with water, more readily to cool the 
slag, and to protect the sides. Also running the slag into boxes 
standing in tanks of water, the boxes when full being lifted out of 
the water, and run away to tip. The result here is something 
very like rough sand. Also carrying away the slag by the force | 
of astream of water, which disintegrates it, and delivers it in a 
form almost like sand. This latter plan seems to have found 
much favour on the Continent, and from an engineer in Belgium, 
I had,twelve months ago, most flattering accounts of its operation. 
In treating the subject, I did not, however, confine {myself to 
the usages, as to moving slag only, but I extended my research 





to the manipulation, shipment, and unshipment of other materials, 
which are handled in ee quantities, as coal, corn, &c., and I 
examined thus the machinery employed for shipping and unship- 
ping the above materials, The result of my combined examination | 
was that I came to the conclusion that to ship slag commercially, | 
it would be necessary to disintegrate it, and to take it from the | 
furnace in a form similar to gravel, and by cooling it as slowly as | 
possible, consistently with the amount of machinery required for | 
the purpose, to deliver it as hard and solid as possible. Taking | 


this view of the case, in June and July, 1871, I roughly designed a | 
number of expedients, to remove the slag from the furnace as it 
runs, treating it asa running stream, the motion of which must 
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mov ts to be the result of gravity, and not to use steam power 
at all, first, as being unnecessary and expensive, and secondly, as 
being more likely to get out of order than a simple balance drop. 
Therefore, taking for my model some of the machinery I had 
seen employed for ee oe coal into ships, I designed two plans, 
one of which is shown on page 114. In this sheet is represented 
a balance drop, arranged for receiving a bogie and ball, and 
lowering both together into the hold of the hopper barge— where, 
by an arrangement connected with the lowering gear, the ball is 
tipped, and the lever, relieved of the load, returns to position to 
receive another bogie and its load. All the motions of lowering, 
tipping, and returning the bogie to its — are controlled 
from the platform on shore, by wheels and levers at A.. The other 
plan for lowering only the bogie top with the ball upon it, is some- 
what different in the details, but is similar in the general principle 
to the machine just described, and it is controlled similarly. 
Combined with these hines I pted, as the simplest form 
of barge for carrying out the balls, a large flat-bottomed hopper 
barge, of the following description. In this ship the hoppers have 
a slight taper towards the bottom, and each compartment is in- 
dendent, thus whatever may be put in, or however the material 
may lock, by balls being shipped hot and bursting in shipping, still 
the cargo would be certainly dropped on opening the bottom doors, 
For the practicability of the plan, I had the authority of more 
than one eminent firm of shipbuilders, as well as the cost of 
building such barges. I also most carefully went into the 
cost of filling, working, and towing of such barges. On these 
data and with these singh —Unchedt by a concession from the 
Tees Conservancy Commissioners of a minimum rate of dues, 
I meet a large and influential body of the ironmasters of 
the district on the 14th November, 1871, to propose to them 
the formation of a company to carry out slag to sea. (This 
I only mention in passing, as it is of the mechanical question I am 
specially treating this evening, and I only name other matters 
as they tended to forward the accomplishment of the question in 
view.) At this meeting the plans smuiened land 2 were exhibited, 
with some others not necessary for our present purposes, and a 








committee was appointed to confer with me, and to go fully into 
details of the plans I proposed. The action of the committe 
ended in a decisi r 1 a plan intermediate between 
mine,—for shipping the slag balls by the use of steam cranes, for 
accepting the probability that my Lape peas plan of the disintegra- 
tion of slag would be the final form of shipment, they decided to 
propose the use of such machinery, in the meantime, as would be 
serviceable for other general purposes, when — out of use by 
the disintegrating fo coming forward. With a view to the 
future, I readily accepted this view of the question, and the com- 
mitte met the ironmasters on the 28th November, with the result 
of their labour. 

At this meeting I again brought forward my plan for disintegra- 
ion, illustrating it by another sheet of drawings. — page 115. 
Some of the gentlemen present took up the question very warmly, 
proposing among other plans, to break up the balls, and it was 
refered back to the committee for further investigation. Mean- 
while, I continued my experiments for the handling of slag by 
disintegration,—first, with a view to adopting the chain or dredger 
system, became it was the most ordinary mode for like a 
and the one for which I had most precedents, though I was far 
from being satisfied with it as the best and simplest plan, or by 
any means the ultimate one. I was suddenly stopped in this di- 
rection, however, by finding that since my exhibition of the chain 
plan, a patent had been taken out for ‘‘ Removing Slag from 
Blast Furnaces by an Endless Chain.” This did not check 
my progress, however, but only compelled me to turn 
back to my earlier plans, for some other scheme to work out, 
to suit my purpose. The first scheme which I tried is simply a 
wheel revolving vertically, having pockets in its periphry, into 
which the slag runs, and being carried over the centre, is drop’ 
on the other side, but at a lower level than the slag spout. is 
did not, however, suit my purpose, as not fulfilling the terms I 
had laid down—to lift, as well as to remove the slag. Then I put 
on the paper the vertical wheel shown on page 114, at Figs.[2 and 3, 
in two views. Here I designed to receive the slag on the inside 
surface of the wheel, or rather ring, at A, and by recesses cast or 
formed in it, to carry it round a part of its revolution, and so 
lifting it, to deliver it at the point B. The recesses or troughs in 
the wheel are arranged in a somewhat conical form, as shown in 
Fig. 3. The slag running on at A runs down the inclined face of 
the trough to A 2, thus gaining surface. This wheel fulfilled my 
required conditions, but working it out to gain the greatest de- 
velopment of surface and the highest lift, I got it tilted a little to 
one side and increased the conicality. Carrying this design still 
further it was developed into the inclined wheel shown On this 
page, in two views, This is a conical wheel running on an axis, 
inclined about 45 deg. to the horizon ; the faces of the troughs 
forming the edge of the wheel at DD are inclined a little less than 
90 deg. to each other, so as to give the trough or recess at the 
lower point at D, while receiving the slag, a slight inclination in- 
wards, to let the slag run in to cover its surface. The trough at D 

assing over the top point, and so delivering its contents, isa little 

yond the vertical line, so as effectively to tip over any 
slag lying in it. This machine has been made and put to 
work. It is driven by a small steam engine forming a 
part of the machine, so that the whole is self contained. The 
wheel revolves variously, according to the run of slag, at from 
two or three revolutions per minute, or faster, down to half a re- 
volution per minute, or slower, as may be required. Water is 
thrown on the slag after it has set by the pipes E, E, and into 
these pipes cold air is also introduced to cool the slag by a vapour 
rather than bya deluge of water. Thus I have a machine which 
answers all the purposes it was designed to fulfil, requiring only 
to be made of a size suitable for the furnace it has to carry slag 
from. The machine I designed to stand on two ordinary slag 
bogies, so as to be removable when required. It receives the slag 
at a point a little lower than the slag spout, and, according to the 
diameter, may be made to deliver it into wagons of the -greatest 
height of side. It also clears itself of slag automatically, as each 
trough, at the top of its revolution, is tipped over somewhat beyond 
the vertical line, so clearing itself.. From the open arrangement, 
and large size of the troughs and surfaces, it is calculated to take 
away and deliver, not only the ordinary run of slag, but also the 
ends of the runners, and all other refuse coming from the blast 
furnace. By carefully designing the troughs receiving the slag, and 
proportioning the thickness of metal, I have found no difficulty 
io cracking or flying by the run of hot slag upon them, whether 
left on to cool without the application of water or deluged with 
water. 

Though the original machine is too small for the present large 
furnace to which it is applied, it is found that when the furnace is 
not driving it carries away the slag most satisfactorily, and gives 
all the results that a first machine, in an entirely new line of 
action, can be expected to do. 

The last drawing I will call your attention to is that of a machine 
which I have designed on the experience of the machine I have 
just described. The drawing p. 115 bears date April, 1872, and you 
will see that it represents a wheel, or rather ring, revolving ver- 
tically, somewhat in the form of Danks’ furnace. It consists of 
two ordinary bridge rails, AA, bent to a circle of the size of the 
intended machine. These are held together by boiler plates BB, 
all forrning together a cylinder. At convenient spaces there are 
other plates CC, flanged and worked into the circle, but radiating 
peewsel og and separating the circle into eight or more divisions, 
Each of these divisions is again separated by the cast iron troughs 
for receiving the slag. The whole is mounted on two sets of 
rollers, DD, bearing on the rails AA. Both sets of rollers are 
driven by a shaft having worms keyed into it, working in worm 
wheels on the roller shafts, This shaft is driven by a small steam 
engine. All the parts are so arranged as to be made in numbers, 
and interchangeable, and so duplicates of every part may be kept. 
The boxes and rollers are independent, and the engine is complete 
and independent in itself, that any part of the machine may be re- 
moved and replaced with the least possible loss of time. The 
machine being built all on the square, and not angulated like the 
earlier one, is simpler and cheaper to build, and is also specially 
designed with reference to easy and expeditious repair on inter- 
change of parts. 

In conclusion, I may add that I am continuing to devote my 
attention to the subject, and that I have, comparatively recently, 
been trying further experiments on the manipulation of slag in 
another and entirely different form. These experiments are only 
as yet initiatory, but they promise so well that I hope at a future 
time to be able to furnish another paper on this subject, if such 
paper should be deemed acceptable by your Council. 








A COMPANY is being formed to acquire the ice-making and re- 
frigerating patent of Mr. Rees Reece, by which it is alleged ice 
can be manufactured at a cost of less than 5s. per ton, including all 
expenses, being about half the cost of the freight alone upon that 
which is now imported. 

CoNnsUMPTION OF TIMBER.—But few people are aware of the 
fearful drain which the railroads make upon the timber resources 
of the country, and a proper appreciation of this fact might lead 
speedily to the substitution of some cheap and practical material 
for the wooden tie now so universally employed. The estimate is 
made upon good authority that the number of railroad ties at 
present in use is 150,000,000,,and as young timber is mainly 
employed, a cut of 200 ties to the acre is a ve, rather than under, 
the average, and it has therefore required the product of 750,000 
acres of well timbered land to furnish this supply. As railroad 
ties haye a life of about five years, about 30,000,000 ties are 
yeqyired annually for repairs—a supply which demands annuall 
the product of 150,000 acres. manufacture of rolling stoc’ 
requires annually the uct of 350,000 acres more, from which 
data it appears that the railroads are depleting the woodland of 
the country at the rate of 500,000 acres per year—a demand which 
is also rapidly on the increage,—Journal of the Franklin Institute. 
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THE VALUE OF ARTIFICIAL FUELS AS 
. COMPARED WITH COAL, 
By JoHN WorMALD, C.E.* 


In introducing the fuel question to your notice, I may state 
that it is intended to form a continuation of the paper, “‘ Fuel 
with Special Reference to Peat,” by Mr. A. Hildebrandt, read at 
the meeting on the 12th of March last. Consequent upon his 
genéral request and invitation to any of the members to follow up 
the subject, I now beg to offer the following remarks. 

The subject still requires much ventilation ; the late coal crisis 
has slightly expanded the question, but now that the price of coal 
has taken a turn there is a chance of the artificial fuel question 
again relapsing into its normal state. The question at issue 
really is, why should artificial fuels be worth considering only 
during the existence of a coal famine? We are well aware that 
artificial fuels are in daily use, but I ask to what extent, as com- 
pared with the resources we have for producing it. There are 
thousands of tons annually of really good fuel cast on one side, 
destroying otherwise profitable land, that if only dealt with by 
known processes, would be almost as valuable as the coal itself in 
its units of work. Rises in the price of coal above the ordinary 
level are quickly followed by the appearance of this waste in the 
market, and not till then is it disposed of commercially, after 
laying for years exposed to the weather during the low or ordinary 
price of coal ; it must be remembered, too, that this residue under 
consideration, through such exposure, gradually loses in value for 
heating purposes, and is reduced in bulk through dirt and dust 
being carried away by wind, partially destroying useful land in 
the neighbourhood, while the slow process of oxidation reduces 
the percentage of heating power. Thus, if after years of dete- 
rioration at the pit’s mouth, this stuff is found to be of market- 
able value, it surely ought not to be allowed to accumulate to the 
extent it does. 

The question is—that, if for the future immediate advantage is 
taken of this refuse when brought to the pit’s mouth, to what 
extent will it relieve us. Professor Gardner, at the Polytechnic 
Institution, London, has been telling us lately that there are about 
twenty-four million tons of this smudge or waste brought up to 
the surface annually, but as he has taken a percentage of a rather 
high total annual get of coal, viz., 140 million tons—whereas it is, 
I believe, about 120 million tons—we may safely assume that there 
is not less than twenty million tons of waste brought up with the 
present annual production of coal. 

There is no reason why at any time this improperly so termed 
waste should not be made good use of, let the price of coal come 
down towhat it may; and wemust hope thatthe inertia lately given 
to the fuel question will start enterprise in the right direction as 
far as this item is concerned. It may be argued that coal dust is 
used in the manufacture of patent fuels; but whatever is used in 
quantity there is an undoubted accumulation of this so-called 
waste, and this waste, if not allowed to deteriorate by long ex- 
posure to the atmosphere, may be made as commercially valuable 
as the selected class of dust. 

For domestic ps I don’t think that patent fuels, in the 
ordinary sense of the term, are well adapted ; but if the 20 million 
tons just referred to was rightly made use of, it would reduce the 
existing draw upon coal for steam purposes considerably. I have 
drawn attention specially to this coal residue question to shew 
that it forms considerable bulk when compared with the staple 
fuel itself, and, as its cost of get or production equals that of the 
coal, it is of no minor importance that, use should be made of it 
with the best results attainable, especially when we find the 
= for fuel in all directions increasing in the ratio that it is 

oing. 

The question now arises : What is the best way of treating this 
residue or waste? As it really forms the foundation in bulk of 
patent fuels as a rule up to the present time, it may and will be 
assumed that there have been various ways of dealing with it so 
as to make it a fuel of commercial value. Therefore, for the 
purpose of illustrating superficially what has been done to attain 
this object, I have referred back to what has been patented directly 
for this purpose. 

We are supposed to find in the patent records all that is of value, 
and, of course, plenty that is not of value; and I have taken this 
course of obtaining what little information I can lay before you 
this evening for the purpose of connecting the fuel history of the 
past with the present. To more clearly explain the connection I 
have considered it worth while to diagram the mixtures in the 
relative proportions as set forth in the respective specifications, 
but only in such cases which I have considered interesting for com- 
parison, In following them up we certainly shall find a few extra- 
ordinary-looking proportions both in the nature and in the 
quantities of the several ingredients, but as to the merits of such 
mixtures or compounds for the purpose required, I will leave the 
meeting to judge for itself. In searching back through the patent 
records, the first published specification I can find in connection 
with fuel is dated April, 1773—exactly 100 years since. I believe 
patents for the same subject had been granted long prior to the 
above date, for I remember some time back noticing in THE 
ENGINEER, 1n one of a series of articles on peat, that a patent was 
granted to one William Fallowfield, in1727, ‘‘ for the useof charred 
peat in the smelting and manufacture of iron.” In the patent of 
1773 just referred to, the specification relates chiefly to the purifi- 
cation of coal for smelting purposes, and we may reasonably infer 
that at this time serious attention began to be paid with respect 
to fuel, for down to 1792—a period of nineteen years—we find the 
— oo Barber figuring in the patent list, and with the same 
object. 

In the year 1799, which we may call in round numbers nearly 
three-quarters of a century back, we find the first patent record 
of a composition or artificial fuel, in which the patentee describes 
the machinery for separating or screening the coals, taking the 
small or dust of the same as a base for his fuel, which is to be 
mixed with any portion or all the ingredients named in the dia- 
grams (1799) in which the various ingredients are simply named, 
there being no proportion specified. He proceeds to say that they 
must be mixed together and ground in water in a wooden vessel, 
after which he moulds the composition into cakes or balls for use. 
I wish to draw particular attention to this three-quarter of a cen- 
tury old patent, for I think we see there the secret of nearly, if 
not all, of our patent fuels up to the present day, and it is strange 
to,watch‘how persistently fresh patents are obtained, almost weekly, 
for articifial fuels, the component ingredients of which come, in one 
way or another, within the list before us. The patentee evidently 
went in for everything and anything that at all stood a chance, 
and it appears he got exhausted at last when he had to connect 
‘broken glass” with ‘‘any other combustible ingredient.” In 
1800, the year following, we again find a list of ingredients much 
resembling the former, but it may be noticed that peat is here 
mentioned, a substance that must have been quite unknown to the 
former patentee, otherwise he surely would not have omitted such 
an important ingredient in preference to broken glass. The 
pao in this case, too, does not give any definite proportions to 

1is mixture, but —_ that “‘the proportions of the ingredients 
vary so as to suit different a The list is given under 1800 
to show the resemblance ween the two, Twenty-one years 
later, say fifty years ago, we get a mixture that has, I believe, 
been used for an artificial or patent fuel to a far greater extent than 
any other—small coal and tar, in proportion of three quarts of the 
latter to one bushel of the former. ‘Thisis the first patent during the 
twenty-one years on the immediate subject in question, but I think 
we may safely assume that during this period artificial fuel must 
have kept in use more or less, and it seems strange that after such a 
lapse the patentee of the previous mixture should burst out with 
such a simple modification of his first ification. Perhaps he 
had run the full term with the patent of 1800, and no doubt in 
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the meantime he had ample experience from actual practice as 
to value, bothincostand work, of various mixtures and proportions 
of the ingredients named in his first specification, and at last comes 
down to the simple coal and tar mixture made into bricks, and for 
which he secures a fresh patent. The next mention in connection 
with combined fuel is in 1824, when we get a mixture of one-third 
to one-fifth of bituminous coal, and the remainder stone coal, or 
culm, and I think this was simply mixing the one with the other 
and using it in the ordinary way. In the year following, 1825, 
we have gas-tar and clay, with sawdust or tanner’s bark, or the 
refuse of dyers’ wood, or any species of wood sufficiently granu- 
lated or reduced, or turf, or straw, or bran. The patentee gives 
a proportion of one-fourth gas-tar, one fourth clay, and two-fourths 
of any other ingredients, but a proportion that he says burns very 
bright is one-third tar, one-third clay, and one-third sawdust. 
The patentee also adds that gas-tar boiled loses much of its 
smell without materially injuring its quality. He formed his 
composition into squares or lumps, and exposed them to the 
weather for a few months. 

1826 brings us to a proportion of one fourth dung, one fourth 
sawdust, one fourth tanner’s bark, and one fourth mud, the above 
being mixed with sufficient water to bind them well together. 
Afterwards it is formed into squares, then dried by artificial heat 
and dipped in hot tar. I ec don’t think this made a bad fuel, 
but when we come to such ingredients as tanner’s bark, sawdust, 
and dung, in the large proportions as specified here, we should fail 
in quantity, whatever kind of a fuel it might make. If we could 
only introduce a little more of the mud business in our preparation 
of artificial fuels I'm sure it would be hailed with delight, espe- 
cially by our corporations, 

We now pass over a period of seven years, during which time 
artificial fuel productions—as far as patents go—lie dormant, but 
in 1833 we have a specification claiming a mixture of sea coal with 
brick earth, blue clay, river sand, or deposits of running or stag- 
nant waters. The proportion of coal to be equal to that of either 
of the other materials, and to be mixed like mortar with tar and 
made into cakes or balls. The ingredients here contained may be 
taken from the 1799 list, substituting the river sand for broken 


Three years later, or in 1836, we get an extraordinary combina- 
tion of ingredients, and, from the finite proportions of certain of 
them, I should imagine that the specification is the result of a 


| long and tedious series of laboratory experiments and tests. The 





patentee begins with peat, of which he takes one ton in its raw or 
charred state, and to this he adds 301b. of crude nitre, 14 Ib. of 
alum (for preventing smoke), 14 lb. linseed, 14 lb. of resin, 
asphalte, or naphtha, 150 1b. of coke, 1681b. of green vegetable 
matter, and 156 1b. of animal excrements or other animal matter. 
For use the mixture is formed into bricks, I cannot say how the 
peat was dealt with so as to amalgamate properly with these par- 
ticular substances, but there must have been some means of masti- 
cating or triturating it, otherwise perfect mixing would be 
impossible, as also the formation into bricks, 

A year later—1837—we reach the first mention of treating peat 
alone, as far as concern operations for the purpose of converting 
peat, moss, turf, or bog into fuel. It is first cut up or triturated 
and then compressed and dried by artificial or other means ; 
hydraulic presses, levers, and screws are mentioned amongst the 
appliances for compressing. 

In the same year we get a well-known name in connection with 
fuel. C. Wye Williams mixes peat, after mastication, with sand finely 
powdered, limestone powdered or ground, coal slack, or quick or 
hot lime. I should in this case expect that the expense of first 
preparing the peat for mixture, and added to that the cost of 
grinding or powdering the limestone or sand, would not tell 
favourably as regards a marketable price in comparison with coal, 
especially of late years. 

About this time the artificial fuel question seems to have 
received a considerable amount of attention, and in 1838 I find five 
patents secured forthe same. The first of that year illustrates how 
we still keep to the old ingredients with perhaps a slight 
variation in proportions. The patentee in one case adds to 
one ton of small coal 301b. of tar, 180lb. of dry mud, clay, 
or marl, then mixes with fifty gallons of water, and adds 
30 1b. of lime or chalk. Again, to 10 cwt. of eoal dust he adds 
5 ewt. of peat, 5 cwt. of sawdust, 200 Ib. of clay or mud, 
301b. of lime, and 30]b. of tar, the whole being mixed in water 
and then formed into bricks. Another of the mixtures of the 
same year is: Seven parts of fullers’ earth or strong blue clay, 
two parts of tar, eight parts of small coal, and three parts of mud, 
the mixture being then formed into bricks for use, I certainly should 
think this a doubtful fuel, considering there is 50 per cent. of clay 
and mud to 50 per cent. small coal with tar in it. Again, in the 
same year we get 10 per cent. of tar, 18} per cent, of cinders, peat, 
or sawdust, 154 per cent. of clay, sand, or chalk, 50 per cent. of 
small coal, and 24 per cent. of acids for another combination. 
We also in this year again find C, Wye Williams patenting a means 
of preparing peat, moss, or bog, by pressing it and mixing with it 
bituminous matter, and we may close the year 1838 with a mixture 
consisting of 13 ewt. of coke, 4 cwt. of clay or mud, and 1 ewt. 
of liquid pitch. 

In 1839, there is again repeated the ‘‘ obtaining a fuel by mixing 
tar or bituminous coal with inferior coal dust ; this is followed up 
in the same year by Lord Willoughby d’Eresby, patenting the 
compression of peat in the raw state, and without cutting it up. 

In 1840 we find a specification of a mixture to be employed for 
buildings, mouldings, castings, statuary, imitation of soft or 
hard rocks, &c., and also to be used as a fuel. Whether any 
buildings were ever constructed of this fuel or not I am not ina 
position to say, but I should imagine that the insurance companies 
would fight shy of them. While upon the subject I may as well 
mention as a proof that even now there are people who, with the 
yatentee of thirty years past, believe that for some reason or other 
it is advisable to construct our dwellings of fuel, for in a specifica- 
tion relating to building materials, dated as recent as last 
September, I find the following as an abstract :—‘‘ The said inven- 
tion relates to a novel treatment of bricks, unburnt clay, soft 
stone, chalk, plaster of Paris, and other like porous materials, 
whereby a new material is obtained, which possesses many 
advantages for building and other purposes. To accomplish this 
object the inventor takes common bricks, blocks of sandstone, or 
the other material to be used, and saturates the same with boiled 
coal-tar, melted pitch, or other similar substance.” 

In the same year, 1840, we find 400 Ib, of tar, and 105 Ib. of elay 
to one ton of small coal made into bricks, followed up four months 
later by 20 lb. weight of pitch vo 1 cwt. of coal dust moulded into 
bricks. 

1841 gives us three patents connected with artificial fuels, 
none of them varying from previous mixtures, with the excep 
tion that one of them contains ground slate. 

In 1842 we find five specifications, the only one worth men- 
tioning, specifying chalk lime, soft stone, bricks, all broken into 
small pieces and saturated with tar, and then used in the same 
manner as we use ordinary coal. 

In 1843 we again get five patents relating to artificial fuels, one 
specifying certain proportions of pitch, coal, and coke ground 
together, and for on oe so ground is added 6 lb. powdered 
resin, and 3 gallons of boiled linseed oil; another gives 10 per 
cent. of pitch or coal tar to 90 per cent. of small coal, and to pre- 
vent smoke, there is added 2 to 5 per cent. of common salt dry, 
or alum dissolved. 

In 1844 there are three patents connected with the subject, one 
of them being “for machinery for getting the moisture out of 
peat.” At this time there seems to have been a fresh impulse 
given to the fuel question, very probably in the anticipation of 
locomotive requirements, for in the year 1845 there are seven 
applications named in artificial fuels, chiefly of the ordinary 
ontee, with the exception of one. The ificati 
as this mixture :—guttta-percha 3} parts, dust 4 parts, 
sawdust 2 parts, and coal tar 4 part. Whatever may have 





been the patentee’s idea of the cost of such a fuel at the 
time, it is pretty conclusive what our own opinion would 
be now, when we look at the proportion to the whole of 
such an extraordinary ingredient as gutta-percha and its value. 
In the same year we find the usual mixture of coal dust with tar, 
and sometimes added a small portion of chloride of lime, or 
chloride of soda, or chloride of potash, to take away smell during 
combustion. We have at the same time “cementing coal dust 
with Ransome’s siliceous paste,” perhaps the latter might be used 
as suggested before, namely, for building materials. 

In 1846, although we get six methods of treating fuel, they are 
of a very ordinary character, and the only change is one mentien- 
ing the saturation of peat with tar, oil, Kc. 

In the year following there is a complete dearth as far as fuel 
patents are concerned, for there is not one registered for that 
year; but in 1848 we again get a start with four; but I find that 
there is still but very little deviation from former mixtures, 

; (To be continued.) 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents,) 


THE DARLINGTON LOCOMOTIVE WORKS, 


Sir,—In your issue of August 8th, your correspondent gives an 
interesting account of the Darlington Locomotive Shops and 
the improved machinery therein contained. He has, however, 
fallen into some errors, which I beg leave to correct, in 
alluding to the Shaw and Justice dead stroke power hammers. 
He states “‘these hammers are not driven by steam power, &c,” 
By this I presume he means not by the direct action of steam 
ona piston, They are driven by a belt from a line of shafting, 
actuated by either steam, water, or other power, but have neither 
cylinders, pistons, or valves. They acquire their foree by the 
friction of a belt from the main line of shafting, passing over a 
friction pulley attached to a centre shaft at the top of the hammer 
frame. ‘To one end of this hammer shaft is a fly-wheel with an 
eccentric pin, upon which is suspended an adjustable connecting 
rod, supporting at its lower end a bow spring made of cast steel. 
Attached to the ends of this bow spring is a flexible connection, on 
which is suspended the tup or ram, which works in guides in the 
usual way. The quick rotation of the eccentric causes a violent 
reaction of the bow spring, when the tup is suddenly driven 
upwards between its two ends, and thus creates the force which 
gives the value to this hammer, This power may, perhaps, be 
best understood by attempting to propel an arrow through the air 
by the mere strength of the arm, and then discharging the same 
arrow from a lancewood bow, with a tithe of the same force, 
applied through the fingers. Your correspondent speaks of the 
force of the largest hammer at Darlington as being 500 lb. The 
weight of the tup is 5001b., whilst the impact force is estimated 
at over 30 tons, when driven at a speed of 150 revolutions, and 
having a stroke of 24in. In actual working these hammers have 
proved themselves capable of competing with steam hammers of 
twice to thrice their weight of tup; whilst the power employed in 
driving them has not been one-third of that used on steam 
hammers. The great saving, however, seems to have been in the 
minimum charges against these hammers for repairs, as compared 
to all others, the blow or shock of the falling oy Sues so com- 
pletely absorbed after its delivery by the steel bow spring and 
flexible connection, that the damage done theframe by the vibration 
is comparatively trifling. The convenience to many smithies and 
works in having really portable hammers which can profitably 
work iron frem jin, to 2in. square, and more solid oues working 
up to Gin. by 8in. blooms, without the danger and inconvenience 
from bursting of cylinders, wet steam, and dripping water, has 
commended these hammers to general use in almost all parts of the 
world. P. 8. J. 

London, Aug. 14th, 1873. 


DUBLIN MAIN DRAINAGE, 

Sir,—Having a penchant for *‘dear ould Ireland,” I read with 
much interest your able article, in your issue of the Ist., on the 
extraordinary hitch which has occurred between the engineers’ 
estimate of the expense of the drainage scheme and the tenders 
recently received by the corporation of Dublin. 

As I have had upwards of thirty years’ experience in the con- 
struction of public works in all parts of the kingdom, and know 
the resources and capabilities of Ireland well, I venture to give my 
opinion on the proposed scheme. 

The scheme appears to me much more extensive and costly than 
is required, and I am satisfied a system of drainage equally 
effective might be carried out at one-third of the cost, as I propose 
to show. 

It is very properly specified that every portion of the work shall 
be executed in the best manner, but, it may be asked, why go to 
London for cement, or Staffordshire for bricks, the carriage of 
which would be no inconsiderable item. Ireland possesses an 
unlimited supply of excellent limestone, much more durable than 
bricks, from which to construct sewers, and also lime of the best 
quality suited for such a work. prt these materials and the 
sewers can be constructed at a half of the proposed cost. It has 
ever been characteristic of good engineering to employ and adapt 
the materials of a country to its requirements, a | as these have 
been used in the construction of great works, such as docks, railways, 
and public buildings, I am at a loss to conceive why they may 
not be applied to the system of drainage in Dublin. 

I now propose to modify this scheme, and reduce the amount 
to at least one-third of the cost, as follows, viz. :—First, I would 
adopt a surface system of drainage for the rainfall or storm waters, 
and pass the same by various outlets direct into the Liffey. 
Secondly, I would construct an intercepting sewer on each side of 
the river, and continue the sewer on the south side down to the 
end of the wharfs, erect there a small pumping station, sending 
the sewage out on the top of the tide, about 400 yards beyond. 
On the north side I would erect the pumping station at the same 
place as proposed, and send the sewage through the archway in 
the railway embankment, and about 400 yards beyond deliver 
the sewage at high water. 

The size of the main sewer would thus be reduced to one-half the 
diameter in consequence of the rainfall not going into the sewers, 
while for the same reason the engines and pumping gearing at the 
stations would be reduced to half the power pro ol. 

Thus the sewage of Dublin might be effectually carried out and 
got rid of on a simple and natural plan at an expense of about 
= instead of about £1,000,000, the cost of the proposed 
works. 

The first and obvious course is “ get rid of the sewage,” as is now 
done in London and elsewhere, and leave the question as to 
utilising and making a profit of the sewage to some future time or 
to some enterprising limited liability company. 

The first duty of the corporation is, undoubtedly, to carry out 
a properand economical system of drainage by the use of materials 
within their reach, and if they do so Dublin, from being, as at 
present, one of, in a sanitary point, the most offensive and 
unhealthy citiesin the kingdom, might berendered the best drained, 
most wholesome, and most salubrious capital in Europe. 

August 14th, 1873. An OLD ENGINEER, 

[It appears that the estimate for these works was prepared by 
Messrs. Bazalgette and Neville some years ago, before the price of 
iron and labour had risen to its present height, and this fact goes 
far to t for the discrep between the estimates and the 
tenders, to which we have alre y referred. If the assistance of 
the railway companies is req to convey cement and building 
materials to Dublin, then it is certain that both bricks and cement 
can be had at a less price from England than from any part of 
Ireland,—Eb, E. 
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THE VIENNA EXHIBITION—STRAW BURNING PORTABLE ENGINE 
MESSRS, GARRETT AND SONS, ENGINEERS, LEISTON, SUFFOLK, 
(Yor description see page 122.) 
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THE VIENNA EXHIBITION—FIFTEEN-HORSE TRACTION ENGINI. 
7 MM, BECE AND CO,, ENGINEER*, VERVIER ex ae 
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We illustrate above a traction engine with Thompson tires, ; The guards are of steel, and represent the late Mr. Thompson’s | holds (sufficient water for a run of about three hours, and the 
exhibited at Vienna by Messrs. Bede and!Co., of Verviers. Two 


most recent system of protection. The boiler has horizontal tubes, | gearing can be varied in the ratio of one to four. The general 
of these machines made by Messrs. Bede are regularly used in 


and is constructed on the Berendorff system, the vertical cylin- | arrangements will be readily understood from our engraving. The 
Verviers with perfect success. The wheels have a diameter of | der at the end affording the steam space, so that in ascending | workmanship, generally, is v: good,| but the engine presents 


CY OM. 


1'960m., or about 5ft., and the tires are a little over 13im, wide, | steep inclines the tubes are always covered with water, The tank | rather am unusul appearance to 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzav, Rue dela 

BERLIN.— Messrs, A. Asuer and Co., 1 den Linden. 
VIENN A. —Messrs. Grrotp and Co.. 

LEIPSIC.—A.prnenss Dink, q 

NEW YORK.—Witimer and Roars, 47, Ngssau-street. 


TO OOBRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 

ic, and intended for insertion in this a aan, © 
cases, be ac ied by @ large envelope legibly directed by the 
writer to lf, and bearing a 2d. postage , in order that 
answers received by us may be forwarded to their ination, No 
notice will be taken of communications which do not comply with 


these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

R. R.— Write to General Scott, South Kensington Museum. 

M. M — Write to the Seience and Art Department, South Kensington. 

ANGELO.— We rather think you could claim, but the question is one for a 
solicitor to advise upon. 

AN EnGINgEER.—ALl that you suggest has been done. Until Captain Tyler's 
report appears it is not expedient to say anything more on the subject. 

R. C.—If the maker does not to come forward with his invention it is 
certainly not our business to drag him before the public. We prefer to 
assume that he has good reasons for his reticence. 

W. B.—5300 cubic feet of water weigh about 331,250 lb. We cannot say how 
long it would take to fill the tank unless we know the head of water. If the 
pipe were very short, the velocity would be about eight times the square root 
of the head. 

mK bn Locomotives.—We have received a letter from Mr. Borodin, engi- 
neer to the Kjalsk and Wiazma Railway, requesting to state that the par- 
ticular engine illustrated in our impression for August lst has not been 
sent to the Vienna Exhibition. 











WOOLLEN BANDING. 
(To the Editor of the Engineer.) 
Sir, .I shall be much obliged to any correspondent who will let me 
know where’ woollen machine banding can be obtained / Cc, 
ROTARY PUMP. 
(To the Editor of The Engineer.) 
Sir,—Any correspondent will oblige by naming the address of a 
thoroughly good rotary pump manufacturer, both for hand and steam pur- 


~ ‘ Rosiner. 
Royston, August 14th, 1873. 
DRAWING PILES. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent kindly inform me of the —- mode 





of drawing piles, which are driven into mud, at the side of a thick wall? 
The tide rises 8ft. above the surface of the ground into which the a 
are driven. A. W. 
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THE NORTH AMERICAN BOUNDARY COMMISSION, 


Since the settlement of the vexed question of the 
boundary line round the south of Vancouver's Island, we 
ecasionally turn with some uneasiness to that long thirteen 
hundred miles of frontier extending from the Gulf of 
Georgia, opposite to Vancouver's Island, across the Rocky 


be | COmmission. 


as the precise knowledge of its course becomes necessary, 
the means of determining it come within reach. Never- 
theless it has its own peculiarities, and these entail some 
difficulty. Astronomy solves phical problems quite 
beyond the reach of ~ te means of investigation, and its re- 
sults are absolutely true,and incontrovertible within certain 
limits. On these three last words, however, hang the 
difficulties of the question. A certain astronomer is said to 
have quaintly observed with reference to observations 
which he had been ing, that he had discovered that 
the distance between two was twelve miles. “The 
inhabitants,” he added, “have been accustomed to consider 
them three miles apart, but no one, I presume, would set 
mere popular tradition against the results of scientific in- 
vestigation.” Without saying for a moment that the 
observer in question had been at all as close and accurate 
as it is now ible to be, we must admit that the fault is 
only less in degree, and that an error still accompanies the 
results of astronomical work, which is the more to be re- 
gretted because it may produce inconsistencies which, 
though small, are apparent to the most ordinary capacity. 

Clearly, work attended with a difficulty of this kind 
ought to be settled before circumstances occur which may 
increase the importance of each question which arises; and 
it is well that the work commenced by the North American 
Boundary Commission, organised in 1858, has now been 
again taken in hand and is to be carried on to its conclusion 
by the Commission, of which the English part sailed last 
autumn, and which actually performed some work before 
the hard weather set in. 

The joint English and American Boundary Commission 
of 1858 had for its object the determination of the frontier 
west of the Rocky Mountains, lying along the 49th 
parallel of latitude, in accordance with the first article of 
the Treaty of Washington of June 15th, 1846. This work 
lasted from 1858 to 1862, when it may be said to have been 
completed, and when the English portion of the Commis- 
sion returned home. It will be seen by reference to a map 
that the boundary then Jaid down was in actual extent 
about one-third of the total length to be determined. This 
fact, however, does not properly represent the proportion 
of the task executed, for the western portion runs over 

round which is broken and rough beyond description, and 
eae wooded, which is by no means the case with the 
remaining part ; and although the latter is actually further 
removed from the sea, it is possible to get within fifty 
miles of nearly the most remote part of it by following 
the course of the Missouri. In fact, the time estimated for 
the conclusion of the work left to be done is not much in 
excess of that required for the part already executed, the 
great difference being, probably, attributable to the vast 
amount of labour necessary for the felling of timber in the 
first expedition. It has yet, however, to be seen that the 
estimate is a correct one. 

The general character of the work performed to the west 
of the Rocky Mountains may be learned from the papers 
communicated to the Royal Engineer Establishment at 
Chatham by Captain Wilson, R.E., then secretary to the 
i We have been fortunate enough, however, 
to have heard something verbally from the late Major 
Haig, R.A., the English astronomer of this expedition. It 
was decided before commencing that for their present pur- 
poses it would be sufficient “ To ascertain points on the line 
at convenient intervals, not exceeding ten or twelve miles 
apart,” and to mark such points by cutting.a track not 
less than 20ft. wide for half a mile or so on each side. The 
crossings of streams, straits, &c., were to be similarly 
marked, and in the neighbourhood of any great settlement 
the line was to be cut for a greater distance, the English 
and American observers taking up alternate astronomical 
stations all along the line as far as possible, and checking 
each other’s work to prevent future questions arising. 

The general plan of conducting operations was to deter- 
mine a suitable locality for a station near the required 
parallel by means of pocket sextants, which station seldom 
proved to be more than five seconds are distant from the 
parallel, or about 150 yards. The work of felling trees 
was at first attempted partly by the men of the Royal 
Engineers, but this was soon found to be a mistake, and 
the Indians and half-breeds were entirely employed as 
axmen. The cuttings were made at right angles to the 
meridian line ascertained at each station. If continued 
for over four and a-half miles a fresh tangent line had to 
be taken, or the true meridian could not be supposed to be 
within the 20ft. cutting. 

To come to the astronomical work proper. A transit 
instrument was employed to obtain the true meridian and 
local time; some observations of moon culminators were 
also made for longitude. For the exact determination of 
the 49th parallel of latitude an altazimuth was supplied, 
as well as zenith telescopes. The Americans much prefer 
the latter instrument, and for this especial work it was 
found that it offered the advantages of both greater rapidity 
and greater accuracy, so that after the first year the altazi- 
muth was scarcely used at all. A theodolite was used for 
variation of the compass on Polaris, 

The present Commission has, by the advice of the Astro- 
nomer Royal, been furnished with one of the altazimuths 
recently made by Mr. Simms for the Transit of Venus Ex- 
pedition. This instrument is very superior to the one sup- 

lied to the former Commission, and is capable of perform- 
ing much work that could not be done by the zenith tele- 
scope—for example, the determination of actual points 
occurring in the line that is to be carried from the station 





Mountains to the lake of the woods, which lies midway 
between Lakes Superior and Winnipeg. We can hardly 
fail to ask ourselves whether the straight line so easily | 
drawn along the 49th parallel on a map can be laid down 
with the same definition on the actual ground, and the 
doubt arises whether the absence of dispute about this 
tter is not a temporary benefit, due to the fact that the 
imaginary line runs @ no man’s Jand, where a 
mile or two of dense forest is of no present importance. 
The question whether what we may term an astronomical 
frontier is better than a so-called natural one, is in i 
and important. The former has certainly the advantage 
simplicity in its definition in an unexplored country, and 


along the 49th parallel, especially in the less thickly wooded 
poste of the country. Whether the powers of this altazimuth 
are likely to be fairly tried, however, may be doubted. 
If there is any description of work for which a zenith tele- 
scope is specially suited it is the determination of the 
course of a certain el. This instrument, as many of 
our readers may aware, requires a certain number 
of stars occurring in pairs at even distances north and 
south of the zenith, whose places are accurately deter- 
mined. Where the line runs along one el it is 
only necessary to tabulate a sufficient number of meri- 
dian distributed through the twenty-four hours, 








and those who are familiar with it, and who are probably 
satisfied with the stars used on the previous expedition, 
are hardly likely to take readily to the altazimuth; indeed, 
we hear privately that theodolites are the favourite instru- 
ments in use at present. This may argue mutual good 
feeling between the two Government parties, but does not 
promise the accuracy in results attained by the last 
expedition, when very careful observations were con- 
tinued for a few days at each station. Before leaving this 
subject we must attention to one fact which became 
known as having an influence to an extent totally unex- 
pected. On comparing the work of the English and Ame- 
rican astronomers it was found that considerable discre- 
pancies occurred. In fact, in the case of certain lines, the 
parallel would have either to take a course which was 
slightly zigzag, or it would become necessary to draw in a 
mean line, not exactly touching the series of points esta- 
blished. The latter course was adopted, the greatest dis- 
crepancy between any English station and the mean line 
thus laid down being something over 1000 yards. We 
have spoken of this discrepancy in the observations as 
bringing to light a fact which was certainly known, but 
whose effects were generally assumed to be insignificant. 
This fact was the variation due to local causes. The crust 
of the earth is no more of uniform density, solidity, and 
thickness throughout than its surface is of uniform level 
everywhere, consequently the assumption that spirit levels 
are level and plumb lines vertical is not quite correct, for 
the action of gravity is not exactly towards the centre of 
the earth. It had not occurred to the officers on starting 
for their survey that this was a matter that would produce 
effects which would be appreciable in the results of their 
observations, consequently when inconsistencies were 
found they were attributed to inaccuracy in work. We 
believe it was Major Haig who arrived at the real cause 
of the difference, and who gave the real solution of the 
difficulty—a solution which did not obtain credence at 
first, but which was eventually proved to be correct by the 
fact that when both English and American observations 
were made from the same precise spot, the results when 
worked out were invariably found to be in close ac- 
cordance. This was tried repeatedly; the British observers 
in the winter of 1860 and 1861, at Colville, used the same 
stump and the same stars as the United States Commission 
had used the year before, and obtained a latitude differing 
from that found by the Americans by only 15 feet. 

The greatest difference that ever appears to have oc- 
curred was on the occasion above referred to, where there 
was 1000 yards between the mean parallel finally adopted 
and one English station. In the present state of the 
country this is a small matter, but supposing that the 
English and American lines departed hems the mean 
afterwards adopted by as much as a mile for any con- 
siderable length of the parallel, it is clearly desirable that 
the exact boundary line should be established as soon as 
possible. At a time, then, when such a Commission is com- 
mencing its work we do well to insist, first, on the com- 
pletion of the undertaking, and, secondly, on the adoption 
of the results which may be arrived at, in terms which, if 
possible, defy misconstruction. 


STEAM ENGINE IMPROVEMENT. 

Tue title of this article is one which must be familiar to 
the readers of scientific periodicals, and many readers of 
Tue Enaineer will be disposed to regard the subject 
matter of our discourse as trite, hackneyed, and worn out. 
We venture to think, however, that next winter, when 
coal has reached the price at which it is certain to be 
quoted, users of steam power will be disposed to regard 
the improvement of the steam engine as a matter of very 
vital importance about which too much cannot well be 
said ; and they may even feel some regret should they 
neglect to gather any crumb of information which it is in 
the power of others or of ourselves to afford them. 
Indeed, if proofs were wanting that the improvement of 
the steam engine is a subject of perennial never dying 
interest, it would be afforded by a reference to the patent 
specifications which we publish every week. The number 
of patents taken out every year for improvements in the 
construction of steam engines and steam generators is 
relatively enormous ; and one of the principal objects 
which we have in penning this article is to afford certain 
hints to inventors which may serve to direct their labours 
to a useful end. We propose, in a word, to indicate the 
nature of the improvements required in steam engines, 
and so to enable men coming comparatively fresh to their 
work, to avoid waste of time and ability in carrying out 
schemes which are already old and well known, or abso- 
lutely useless as far as effecting any real improvement in 
the steam engine is concerned. 

In approaching this subject it must not be forgotten 
that those who build steam engines must live by building 
them, and that economical steam engines—in other words, 
machinery of a good type—must cost more,and ought tocost 
more, than inferior engines. Strangely enough, however, 
we find that certain short-sighted steam users are actually 
more indisposed than ever to pay a proper price for good 
machinery since the value of fuel paella They 
urge in too many instances the high price of fuel as 
a reason for not employing what they are pl to 

as expensive engines, asserting that coals cost 
so much they have no money to spare for machinery. 
Of course this is not true of the entire steam-using, 
steam engine-buying public, but it is true of a con- 
siderable section of it; and the engineer who proposes 
to himself that he will set about improving the steam 
engine, and turning out something better than anything 
he or his firm have built before, should weigh well the 
cost, and consider whether the game is worth the candle. 
It is expensive work educating the public until they can 
appreciate a good engine, and draw the distinction be- 
tween it and a bad one. In certain districts, however, 
the engineer will find the education of the steam user 
already perfected, and he will see that it is impossible to 
sell a bad engine at any price. The engineer, therefore, 
should well consider what he is about before he rushes off 


These stars will be all that are required. The work is quick, ' to the Patent-oflice to secure protection for an invention 
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which, however admirable, will not be appresiated by his 
clients. 

With these words of warning we may proceed to con- 
sider the position of the engine inventor who is certain to 
find a ready and remunerative sale for the best engines he 
can produce, and this, we venture to say is the position of 
most marine engine builders at the present moment, and 
it is also the position of a very considerable number of the 
stationary engine builders who supply spinners and 
weavers. On the other hand, mine owners and ironmasters 
care but little for economical engines. They want strong 
machinery which will not break down, but they pay small 
attention toa saving of a pound or so of coal per horse 
power per hour. We have already referred to our patent 
lists, and we commend to the study of such of our readers 
as are interested in the matters of which we are writing 
that portion of these lists which refers to steam engines, 
boilers, furnaces, &c. They will there find that nearly all 
the patents taken out for improvements in steam engines 
are similar in character. They have, in a word, nearly all 
the same objects in view, and these objects are two-fold— 
first, economising the use of steam; and, secondly, regu- 
lating the speed of the engine. We shall neglect the latter 
subject at present. The former turns almost invariably 
on the construction of the valves or valve gear. The great 
idea with all inventors appears to be that, given a perfect 
valve gear every other good quality follows in its train. 
Now, we should be the last to dispute the advantage of a 
good valve gear; but we beg to impress the fact on our 
readers that, although good valve gear is essential to 
economy, it will not compensate for other defects, and so 
we come to certain propositions which should be generally 
understood. 

The first of these propositions is that a great deal more 
steam is used by a steam engine at each stroke than is 
theoretically necessary to develope the power actually 
exerted by the engine, and this is true, without qualifi- 
cation, of the best engine ever built. To make this propo- 
sition as clear as possible, we will illustrate it by a 
practical example. A steam-jacketed condensing engine 
with a vacuum of 27in, and working up to 150 indicated 
horse-power uses 26 1b, of steam per horse per hour. The 
initial pressure in the valve chest is 60 lb. above the atmo- 
sphere, and the cut-off takes place at one-tenth of the stroke. 
Now, theoretically, one-horse power indicated should be 
supplied by this engine for every 11 1b. of steam used 
per hour. The absolute theoretical initial pressure in the 
cylinder may be taken as 74 lb. per squareinch. This gives 
an average pressure with a cut-off at one-tenth of 24°42 Ib., 
from which, making the deduction of 2°42]b. for back 
pressure, we have 22lb. left as the average effective 
pressure. The piston speed of the engine to which 
we refer is 500ft. per minute. Therefore, each inch 
of piston does 500 x 22 = 11,000 foot-pounds of work 

. 33,000 
per minute, and “"” 
11,000 
moving over 500ft. per minute suffices to develope one horse 
power. But 500ft. per minute is 30,000ft. per hour, con- 
sequently the hourly consumption of steam is in volume 
1,080,000 cubie inches, or 625 cubic ft. But we have stated 
that steam was cut off at one-tenth of the stroke, there- 
fore the whole quantity admitted to the cylinder was but 
62°5 cubic ft. per horse-power per hour, the pressure of 
this steam being, however, not 22lb. but 741b. Now 
steam of this pressure weighs per cubic ft. ‘177 Ib. approxi- 
mately ; from this it follows that the whole weight of 
steam required theoretically per horse per hour is but 
1L:06 1b. The weight of steam actually used by the 
engine is, however, 261b., or more than double that 
theoretically necessary. The second proposition is that 
nearly all this waste of steam and fuel is due to cylinder 
condensation. The engine we have named is actually at 
work, we know what its performance is, and have examined 
and calculated diagrams from it. The diagrams, if not 
faultless, are at least fairly good, the valve gear being of 
an excellent type. 

Now it is such engines as these with which modern in- 
ventors propose to deal, and in almost every instance they 
assume that the only thing needful is a better type of 
valve gear. It is quite possible that if the valve gear of 
the engine in question were slightly modified, a saving of 
about one pound of steam per horse per hour would be 
effected ; but this is practically nothing; an improvement 
which would do noe more than this is not an improvement 
at all, We have had quite enough of new types and 
modifications of valve gear. Our readers may rest assured 
that no advantage, as far as economy of fuel, is to be had 
by any so-called improvement on the Cornish cateract 
double beat valve; the cam puppet valve gear, such as 
that used by Fairbairn in his Saltaire engines; the Corliss 
gear, or, indeed, the secondary slide gear. As regards 
simplification of parts and reduction of first cost and wear 
and tear, there is still room for invention in valve 
motions, but nothing is to be hoped for in the way of 
economy. This being so, we would fain direct the labours 
of irventors into other and more promising channels, We 
have shown from actual practice that a very good engine, 
burning not more than 3lb. of coal per horse per hour, is 
actually using more than twice as much steam as it ought. 
Taking this engine as a point of departure, the man who 
wishes to improve upon it should endeavour to ascertain 
what is the cause of the loss, and until this be settled it is 
but waste of time to seek for a remedy. Inventors, how- 
ever, as a rule go very blindly to work. They assume, 
they seldom or never reason. They glance superficially 
at a difficulty; they do not endeavour to understand its 
nature. Watt would never have invented the condenser 
if he had not analysed with the utmost patience the 
nature of the defects which it was intended to remedy, 
and so long as men continue to rush to the Patent-office 
the moment they hit on a device which is pretty and in- 
genious, without regard to its real fitness for its intended 
purpose, we shall have no further progress in steam engine 
improvement, at least in the highest and most important 
sense, namely, the economy of fuel. 

Let us see then what direction invention should take, 
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The example which we have cited affords an every day 
lesson which he who runs may read. We have stated that 
the major part of the loss of steam to which we have 
called attention, is due to condensation in the cylinder ; it 
is not all due to this cause, however, but so much of it is 
that we may for the present confine our attention to 
cylinder condensation alone. We may stop to point out 
here that if the engine worked with steam of 24°42 lb. full 
stroke, that is, without expansion, the required theoretical 
quantity per indicated horse per hour would be about 
341b. In practice about 45]lb. would be used. From 
this it would appear that the total quantity of steam 
by weight lost is practically independent of the rate 
of expansion—a fact explained by the influence of 
the jacket in the expansive engine. But it also 
appears that the ratio of loss increases in a very large pro- 
portion as we use higher measures of expansion. Returning 
now to the duty of the inventor, who desires to improve 
upon existing practice, it is obvious that all his energies 
should be concentrated on preventing condensation, whether 
in the cylinder or in the jacket. The great want is a non- 
conducting cylinder. The operation of such a cylinder we 
have so frequently explained that we need not dwell on the 
matter here. Suffice it to say that by the aid of a 
perfectly non-conducting cylinder a greater amount of 
economy in the use of steam can be realised than is attain- 
able by any other improvement of which the steam engine 
is capable. Is it, we ask inventors, absolutely certain that 
no other material can be used for cylinders than cast iron ? 
The shell, indeed, may be of that material, but why should 
the whole inner surface be composed of metal which is an 
admirable conductor? The specific heat of lead, for 
example, is 22°6, while that of iron is 87°8. It may be 
assumed that a given thickness of metal in a cylinder must 
be raised at each stroke of the engine from some temperature 
¢ to some other temperature ¢', the quantity of metal will 
be augmented with its conducting powerfor obvious reasons. 
As lead is a worse conductor than iron we may assume 
broadly that the same weight of metal will be raised from 
t to ¢' in a cylinder whether of lead or iron, but the weight 
of steam condensed to effect this rise of temperature, 
would be 22°6 in the case of the lead cylinder, and 87°8 in 
the case of the iron cylinder; for this reason lead would 
be four times as good a material for a cylinder as iron. 
Of course, a lead cylinder cannot be used, because it is 
too soft. It remains for the inventor tosupply a material 
which, with the low specific heat of teal shall possess 
sufficient hardness. It is clear, however, that there are 
large surfaces inside a cylinder never exposed to friction— 
the piston faces and cylinder lids. These might obviously 
be made of non-conducting materials with great benetit. 
Slate or enamelled pottery ware for example properly 
let into iron frames, would answer an excellent purpose, 
and they would tell to special advantage in the use of 
large cylinders with a short stroke. Again, it has been 
proved to demonstration, that the admixture of a 
small quantity of air with steam reduces its ten- 
dendency to condensation. The use of air in combi- 
nation with superheated steam has never yet been 
tried, except on a small scale by Mr. Parker. The 
advantage obtained was always great and -obvious. 
The mixture of air with saturated steam is of very 
small value in practice, as the cooling of the steam 
results in dampness fatal to economy; very great 
benefit would follow on the injection of a small quan- 
tity, say ten per cent., of air into steam superheated 
to just such a point that the mixture of cold air with the 
steam would absorb or nearly absorb the superheat. Here 
is another field for the inventor to work in, Again, we 
may point out that much heat is dissipated by conduction 
from the cylinder to the bed-plate—much more heat, and 
consequently steam, is wasted in this way, especially in 
small engines, than is suspected. Who wilistep in to prevent 
this waste ? 

We might extend this list of suggestions very consider- 
ably. We fhave said enough, however, we hope to divert 
a little of the inventive talent of the nation from valve 
gear and governors to a path where it is more likely to 
achieve some really valuable results. Each improvement 
effected may — the economy of the modern steam 
engine only a little, but a multiplicity of small savings will 
constitute an aggregate result on which an inventor may 
look with some ale and self satisfaction. 





HOLYHEAD HARBOUR. 

THE new pier was opened by the Prince of Wales with very 
little state display, on Tuesday. The town was crowded. There 
were several ironclads in the harbour, and all went well. The 
Prince, accompanied by Mr. Hawkshaw, C.E., Mr. Dobson, C.E., the 
resident engineer, and some others, were conveyed down the 
breakwater in a wonderful old char a banc, furbished up for the 
occasion, by a yet more wonderful locomotive, nearly thirty years 
old, the last of several used in the «onstruction of the break- 
water. This engine, which is 7ft. gauge, ought to be preserved 
on a pedestal as a memorial of the construction of the pier. It 
is rumoured that Mr. Hawkshaw will receive the dignity of knight- 
hood as a reward for his labour in connection with the structure. 
We imagine that there is a mistake somewhere. If the Govern- 
ment determine to recognise Mr. Hawkshaw’s services, he should 
be created a baronet, knighthood is a doubtful honour in 1873. 





THE VIENNA EXHIBITION.—AWARDS TO 
EXHIBITORS, 

WE give below a list of the awards which have been made to 
British exhibitors up to this present date. It may be well to explain 
that the Diploma of Honour is the highest testimonial to merit that 
the jury can award. Next come the medals—all of bronze, and 
all of similar value ; and, lastly, come the honourable mentions. 
This explanation may be necessary, as in some cases it has been 
assumed, contrary to the fact, that the medal is the highest 
honour that can be awarded, and in others it has been taken for 
granted that a medal, being of bronze, could not be worth 
much. The value of the prize does not, however, depend on the 
intrinsic worth of the metal, and once it is fully understood that 
a bronze medal at the Vienna Exhibition counts for as much as 
a gold medal elsewhere, the bronze will be looked upon as equi- 
valent to gold, and prized accordingly. 

The distribution took place on Monday the 18th, at one 


o'clock, in the Winter Riding School of the Imperial Palace, the 
Archduke Charles Louis presiding on behalf of the Emperor. 
Those named in the list received Diplomas of Honour. 

Group 1, Mining Department.—Geological Survey Office, 
Calcutta, 

Group 2, Agricultural Department.—Messrs. Fowler and Co., 
London ; J. and F. Howard, Bedford; Ransomes, Sims, and 
Head, London ; and Walter and Wood, United States of America. 

Group 4, Food Products Department.—The Acclimatisation 
Society of Victoria; Anglo-Swiss Condensed Milk Company, 
London. 

Group 5, Textile Fabrics—Messrs. Brook Brothers, Hudders- 
field ; Christy and Co., London; Horrocks, Miller, and Co., 
London ; Donald Nicoll and Co., London. 

Group 7, Metal Trade.—Messrs. Henry Bessemer and Co. ; the 
Broughton Copper Company, Manchester ; Messrs. Brown and 
Co., and Cammel and Co., Sheffield ; Elkington, Birmingham ; 
and the Landore Siemens Steel Company. 

Group 8, Furniture.—Messrs. Jackson and Graham, London. 

Group 9, Glass, China, and Stoneware.—Messrs. Minton and 
Co., Stoke-upon-Trent ; the Worcester Porcelain Factory. ; 

Group 11, Paper Trade.—Messrs. Cowan and Sons, Peni- 
cuick, Scotland. 

Group 12, Decorative Art.—Mr. Owen Jones, London. 

Group 18, Machinery.—Mr. Copliss, of the United States ; 
Galloway and Sons, Manchester; Lawson and Sons, Leeds ; 
Platt Brothers, Oldham ; Sellers and Co., Philadelphia ; Sharp, 
Manchester. 

Group 14, Scientific Instruments.—V. Kullberg, London ; 8. 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No. XVIIL* 

THE subject of the laws of the electric current is most im- 
portant—it should be carefully studied by the learner as soon 
as he has acquired the knowledge which enables him to under- 
stand the principles at work. It is impossible to teach any part 
of a science—and certainly this branch of our present subject is 
no exception to the rule—if the instructor has not prepared the 
ground ; if he is continually checked by the unavoidable intro- 
duction of phrases and allusions to facts that are unintelligible 
to the student. We trust we have not omitted anything that is 
essential to our present success—that no forgotten item of need- 
ful explanation may start up to the confusion of teacher and 
pupil. 
We must explain clearly what is meant by the duty now 
before us ; this is generally summed up as the object of measur- 
ing, or rather determining, the intensity of the voltaic or electric 
current. Now this object is not primarily that of measuring the 
electromotive force of the battery, that, of course, must be capable 
of determination, and the method will be explained by and by ; 
but what we have to do is to discover the conditions always 
attending the employment of electromotive force, to find a 
general law for the value of an electric current under any cir- 
cumstances. The effective current, or the intensity, as we term 
it, depends on certain relations between that which is the cause 
of it and that which opposes it. This is a rule which applies 
universally in cases of pronouncing on the power of active 
agencies. Take the case of steam; how do we declare the effzc- 
tive service--the available power, in fact, of this agency’? We 
say a steam engine has so many horse-power, but this expression 
also refers to the exertion of power against opposing resistances. 
We know that steam, as an agency, is immensely powerful, but 
to give any idea of its actual amount, to say what it can accom- 
plish, we must take into consideration the resistance or oppo- 
sition that it can overcome (in a given time, of course). 

Since no effort of any kind possible in this world can be made 
without the passage of some portion of time, we are obliged to 
take the fact into our calculations. A cannon shot will travel 
five miles and upwards, but as it flies, time flies with it, and its 
speed is measured by the distance divided by the time occupied 
in covering that distance. We shall see when we come to con- 
sider the means of measuring the force, and quantity, and so 
forth, of electrical phenomena,—finding standards of measure- 
ment—what are the indispensable conditions which must under- 
lie our foundations ; and this hint suggested here will prepare 
the way for more easily arriving at an understanding of the 
truth. 

In the case of the steam engine the resistance is a certain 
weight acted on through a certain distance. The weight has 
been fixed by that which a horse is considered to be able to raise 
through one foot in one second—that is 550 pounds, or 33,000 
pounds in one minute. The expression 50 or 100 horse-power, 
therefore, applied to a steam engine, means that it has 50 or 100 
times the power of one horse estimated in this way. During an 
hour’s work, for example, the power exerted is equivalent to 
that necessary for raising the weight through one foot (by a rope 
over a pulley) in every second or minute. 

The analogy of steam-power and the intensity of the electric 
current is close enough for our purpose,—we cannot make a 
strictly accurate comparison, but the suggestion will help to- 
wards understanding the rule which we are about to set forth. 
It is a general expression, commonly called Ohm's law from 
Ohm, the author of it, and states that the intensity of an electric 
current depends upon, or is determined by, the result which we 
observe from the employment of an electromotive force against 
the resistance which it meets in any case. The intensity is, in 
fact, the ratio of electromotive force and resistance. The greater 
the electromotive force the greater the intensity, and the greater 
the resistance, the less the intensity (ceteris paribus). The 


formula as generally set forth is Int I stands for intensity, 


and E and R for electromotive force and resistance respectively. 
We must take each of these three terms separately, and define 
their meaning more clearly, or rather with a nearer application 
to their dealing with the electric current, than we have yet 
done. 

The word intensity, for which I stands in the formula, has 
been generally, though not universally, adopted to represent the 
strength of the current, from the word intensité, employed by 
the French. By some authors the word quantity is used, when 
Q is the letter in the formula; and Mr. Culley, in his “ Tele- 


* Owing to the fact that the writer of these articles has been com: d 
to leave England to take charge of an important foreign telegraph line, 
interruptious have occurred in the publication of the series, which, 
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graphy,” has the letter C as representing the current. Yet, 
whatever letter we make use of, but one principle governs the 
application of the words. The intensity, strength of the current, 
is determined by the quantity which in any unit of time will 
pass through the circuit. Now, the coil of the galvanometer 
forms part of the circuit in which it is employed: if we passa 
small quantity round it the needle deflects a little ; if we pass a 
largér quantity, it deflects further ; and this indication represent- 
ing the quantity which passes round it is due to the balance (or 
ratio) resulting from the employment of electromotive force 
against the resistance which opposes it. : 

We are not at present concerned with the actual means of 
measuring these quantities and expressing their values, granting 
that we have a means of measuring them ; the student is to 
remember that the intensity, I, is determined for us by the 
quantity of electricity which passes through the circuit in a given 
time. We may as well say here that the second is the unit of 
time, or the standard which is agreed upon for reference in esti- 
mating the periods of time concerned in the passage of a current ; 
this will be fully explained hereafter. 

The electromotive force, which is the spring of the current, has 
been considered in regard to the conditions governing its mani- 
festation at the source; we may say that it depends on the number 
of cells in the battery, in one sense, in a general way to increase 
the electromotive force, we must increas? the number of cells. 

In somewhat the same manner we may consider that steam 
power depends on the facilities for increased pressure by the 
application of heat and so forth ; but its effective value is deter- 
mined by the resistance of the circuit in which it is exerted. It 
must be noticed that as the circuit is one, comprehensive, any 
resistance at one portion affects the whole ; a resistance within 
the cell, for example, affects the circuit outside of it. We desire 
the student to bear this in mind, the application will manifest 
itself immediately. The intensity depends upon the electro- 
motive force certainly, but this latter can have no value or 
meaning until the resistance is known. 

The intensity of the electric current depends upon the re- 
lation between the electromotive force and the resistance of 
the circuit. We will now consider what this resistance, R, 
consists of. 

We must take the circuit as commencing at the positive element 
inside the cell, continued to the negative element, also within — 
and where there are more cells than one, as practically is always 
the case, the resistance of this part of the circuit proceeds from 
the positive element of the first cell to its negative element, and 
thence through all the cells from positive to negative ; this is 
equivalent to saying that every cell has its own resistance. The 
circuit then continues through the termination of the last negative 
element, which is, in fact, the positive pole, or first point in the 
exterior part of the whole, also called the interpolar section—from 
the positive pole through the conductor and any instrument that 
may be in circuit, and either immediately to the negative pole, 
or by earth plates to the same spot, for the earth portion of the 
circuit is considered as presenting no resistance. 

The interior or battery resistance is due to the opposition to 
conductivity of the electrolyte and to. defects in the elements— 
this is speaking generally. It is necessary to say a word or two 
in explanation of this word “electrolyte,” in the course of which 
we may obtuin some idea of the nature of the resistances belong- 
ing to this portion of the circuit. The word signifies “a fluid 
capable of decomposition by a current of electricity ; we say a 
fluid because a true electrolyte must be a fluid, and not a solid 
body. We have seen in our last number (see Fig. No. 17) what 
we suppose to be the course of action when a means of recombi- 
nation is afforded for the separated electricities previously accu- 
mulated at the extremities of a conducting body. This action, 
in which we suppose the positive electricity to take up, as it 
were, the negative of the neutral particle next to it, leaving the 
positive of that particle to do the same thing to its next neigh- 
bour, and the negative on the other extremity to follow a 
similar course by combining with the positive of each particle, 
is a polarising action. For it polarises the atoms of the conduct- 
ing path ; that is, it separates each of them so as to present a 
positive and a negative pole,—just as a bar of steel, which, before 
being magnetised had no poles (see our definition in an early 
number), shows, after being so treated, two opposite and distinct 
poles, north and south. The particles of our conductor are there- 
fore said to be polarised ; and resistance to (what we are obliged 
to call) the passage of an electric current through an electrolyte 
appears to be the resistance offered by its particles to polarisation. 
We cannot at present say exactly in what this resistance to polar- 
isation consists. When we know what is the quality or condition 
in conductors of electricity which renders them more or less con- 
ductive we shall be nearer to the knowledge of the nature of 
electricity itself. 

The resistance mentioned as arising from defects in the ele- 
ments of the cell is due to the possible existence of unfavourable 
qualities in the metals employed ; and beyond this, resistance is 
unavoidable in connection with the porous jars or partitions 
dividing the elements in a cell. In estimating the interior resist- 
ance of a circuit we do not include that which arises from mis- 
management or want of care in the conduct of the arrangements. 
Faults of this kind will be considered by and by; they are not 
general, but special. 

The interior resistance can be modified by varying the size of 
the elements, the space which separates them from each other in 
the cell, and by arrangements which vary the chemical relations 
of the elementary substances in the electrolyte. 

he exterior resistance is that of the conductor, depending 
on its length and sectional area, according to the formula 


R= fo , and the nature of the material of which it consists, 
8 


R=*r. U . There is also the condition of defective insulation 


3 
of the conductor which causes results equivalent to increased 
resistance. Strictly speaking, this is leakage, or waste of power. 
There is also the resistance of any instrument coil or apparatus 
used in the circuit, and that which arises from defects in the 
earth connections, 


In one of our earliest papers we stated that electrical resist- 
ance is simply the opposite to electrical conductricity or, we should 
say, its reciprocal—in which sense the word would have an inde- 
finite meaning taken by itself; and we showed that it also 
inferred primarily a resistance to the generation of electrical 
action. Leaving this latter reference aside, when we speak of 
electrical conductive resistance we certainly include in our expla- 
nation of the word the existence of some definite quality or 
action in the matter of which conductors consist that opposes 
the passage of an electric current. What this really is remains, 
we believe, an unsolved question. Whatever it may be, it 
involves, in a general way, the same kind of opposition or distaste 
to the polarisation of the particles of the conducting body as we 
have suggested in regard to the electrolyte. We must be content 
with receiving this much by way of be sapere for the present, 
Practically speaking, we need not uce any other cause of 
resistance in the circuit than we have brought forward ; but in 











theory there is a cause of resistance or agency which produces 
that which is equivalent to it—a kind of resistance that we shall 
consider when discussing submarine cables. It has little or no 
influence in the case of a land line, but is an attendant condition 
which cannot be absent. 

As the total circuit resistance is divided in the way spoken of 
into interior, and exterior, we call the resistance outside the 
battery R, and that inside r; the whole is therefore R + 7. It 
is customary, however, when speaking of the total resistance, to 
call it R ; we shall always distinguish carefully between them. 
When, therefore, we have stated above that I = ; » We have 
ae 

R+r 
—meaning, that the intensity or strength of the current in an 
electric circuit varies directly as the electromotive force employed, 
and varies inversely as the sum of the exterior and interior 
resistances. By means of this formula we can work out examples 
of varying cases, so as to explain the principles, and account most 
satisfactorily for results which, at first sight, may appear strange 
or paradoxical. 

As regards the choice of letters to express the forces and prin- 
ciples at work in our formule, we are necessarily guided by the 
custom generally prevalent in this respect. We have no claim 
to be the authors of new representative symbols, and should we 
even undertake to change the letters on our own authority, we 
should only give rise to confusion in the learner's mind. 

We have, in the working of the above formula, plain rules for 
our guidance in the employment of the battery. It is very im- 
portant for a telegraphist to know exactly how to manage his 
battery as regurds increasing or lowering electromotive force, 
overcoming resistance, and adapting his means to his require- 
ments to the best advantage. 

There are but two principal means for varying the effective 
employment of a battery—that is to say, without altering its 
nature or constitution. We are speaking now of what applies to 
all forms of batteries, and are not concerned with details or 
substitutions which are only available in particular cases. The 
two facilities open to us are, first, increasing the number of cells 
—supposing we have an unlimited supply at our command ; and, 
second, enlarging the dimensions of the elements. The first 
speaks for itself as to the mode of employing it. It is merely to 
add cell to cell, by connecting the negative element of the first 
to the positive element of the second cell, and the negative 
element of the second to the positive element of the third cell, 
and so on; the poles will then be the terminations of the first 
positive element and the last negative element respectively. 
This operation primarily increases the electromotive force, but 
also increases the interior or battery resistance. 

In order to manage a voltaic battery successfully, the student 
should thoroughly understand the distinction as regards attendant 
conditions between these two modes of operation. The practical 
test of the value of telegraphic arrangements, independent of 
scientific considerations, is, after all, the commercial. “To 
obtain the best effect at the cheapest rate,” is the motto that 
should guide our endeavours. We think it likely that many of 
our readers may not, at first sight, attach sufficient importance 
to this sentiment—perhaps imagining the results to be already 
so great that the expense may be regarded as insignificant in 
comparison. This view would authorise the production of active 
energy at all hazards, holding that the end justifies the means. 
The waste of material, and consequently of that which pays for 
it, is also accompanied by waste of power; and economy in both 
directions is, we think, imperative on all who are interested in 
the development of thescience. These remarks seem appropriate 
with reference to the management of voltaic batteries, which is 
believed by many good judges of the matter to be capable of 
much improvement in regard to the saving of hitherto wasted 
power. On this account, among others, we urge the student to 
study attentively the principles at work, and take advantage of 
the published books treating of this subject. We should like to 
know that his appetite for information on this particular point 
was insatiable. - 

The second method requires a little preliminary explanation, 
for it would be very inconvenient to change our plates and take 
larger, and, moreover, we have said that we are not concerned 
with the details of the battery. The object of enlarging the 
elements is to obtain a greater surface for the evolution of elec- 
tricity by chemical action, and the law of electrical conductivity 
enables us to effect the purpose by applying them to the arrange- 
ment of the battery cells. The principle on which we are to do 
this may be explained thus:—Let us suppose there are two 
pieces of conducting material—say two metal plates, measuring 
each 2in. by 4in., or with eight square inches of surface. If we 
consider one of these in its capacity as an electrical conductor, 
we may regard its value in that respect as measured by its sur- 
face. Now, if we require for any purpose double the amount 
of conductive facility, we may as readily obtain it by 
joining the other plate to it by a conducting medium, such as a 
wire or a metal strap, as if we procured a fresh single plate of 
twice the dimensions of the first. This method of gaining addi- 
tional surface for electrical action could be carried out to any 
extent, and the further we go with it the more convenient does 
it appear. Now the two modes of dealing with the elements of 
the battery which we are now discussing have been called in 
technical language arranging for tension, and arranging for 
quantity. We shall use these words here for convenience of 
explanation, and do not insist on their reception as necessary to 
its comprehension. We are endeavouring to point out the dis- 
tinctive features of these two methods, and must use the words 
employed by other writers on this subject. The word tension 
involves greater difficulty to the student of electro-telegraphy 
than any other single expression in the vocabulary. Mr. Latimer 
Clark recommends the use of the word potential in place of 
tension, and in one sense it is preferable ; but we cannot entirely 
dispense with the latter term, and must therefore at present 
employ it. We shall presently consider the subject of tension as 
thoroughly as possible; it is one that cannot be passed over with 
a few remarks, but must be carefully discussed. For the mo- 
ment we will say that tension here means the innate power of 
overcoming resistance. Electricity of the highest tension known 
to us aprears in the form of lightning, which would not be appa- 
rent to the senses were it not for its high tension. 

Quantity has a meaning more easily discovered ; we see it ex- 
pressed in the fact of obtaining a larger surface for electrical 
action. Electricity may be very small in quantity, but of enor- 
mous tension, and we may have a very large quantity of electri- 
city of very low tension. In the voltaic battery the electrc- 
motive force is a measure of the tension ; in other words, the 
tension depends on the number of cells—every additional cell 
adds to the tension. We get an increase at every added seat of 
separation of electricity. If we have one pair of elements of a 
certain size, we have a source of separation which affords us a 
certain quantity of electricity of a certain tengion—we regard 
the positive element as the seat of action, for such it is practi- 
cally. Now, we can add cell on cell to this single one either for 


called the total resistance R. The formula in full is I 





tension or for quantity. If we desire increased tension we must 
join addition] seats of action ; and we may say here that there 
could not be more than one seat of separation of electricity on a 
surface such as a voltaic element or plate immersed in an electro- 
lyte or liquid cause of chemical decomposition. Thus the tension 
of electricity evolved at a battery-plate will be no greater if the 
plate were larger. We should have the same tension from a 
small piece of a large plate if it were cut off and tried in the 
same electrolyte as we had previously tried the whole of it, as 
from the entire element. The student will see that, however 
large the plate may be, it is but one seat of separation ; the 
quantity produced would be greater on a large plate than a small 
one, but not the tension. To add, then, a fresh seat of action, we 
must not bring the plate, which itself is that seat, into conductive 
communication with the first, that is, we must not join a fresh 
positive plate to the first positive plate, but join a fresh pair of 
elements to the Jirst pair by connecting the negative element of 
the first cell to the positive of the second. We have then a 
second seat of action of the same tension as the first, and the 
total tension is doubled. The electromotive force is therefore 
doubled, but the resistance is also doubled ; and when we have 
added as many cells as we require (in the same way), or have 
arranged a given number of cells, we have set up our battery 
for tension. We might reasonably be expected to say a word in 
explanation of our suggestion that joining wa/ike elements as 
above set forth does not enlarge a surface for conduction. We 
have said that connecting s/milar plites—as a positive of one 
cell to a positive of another—amounts to the same thing as 
having an enlarged surface for action, as being in electrical com- 
munication with each other. But when connecting a negative 
of one cell to the positive of another, the same conditions are not 
afforded ; and we have the means of showing that, though con- 
nected together, they are not (under evident conditions) in elec- 
trical communication for conduction, as is the case with two 
positives. But we cannot discuss the reasons now ; we desire to 
impress the fact that though greater quantity of electricity is 
evolved through enlarging the surface in one case, no greater 
quantity is evolved through uniting the dissimilar elements, 
even though we might have expected the laws of conductivity to 
govern both instances in the same way. We shall clear up this 
when considering the chemistry of the voltaic pile. 

If now we are to arrange a battery for quantity,” what must 
we do’ Suppose we had a cell which only furnished a small 
quantity of electricity, and we desire to double it. We know 
that we require, not an additional seat of action, but one of 
double surface. We therefore connect the positive pole of a 
second similar cell to the positive pole of the first, and the nega- 
tive pole of the second to the negative pole of the first, and we 
have a larger surface, equal to one plate of twice the dimensions. 
The tension remains the same, because we have only enlarged 
the seat of action, not added a fresh one; the quantity is in- 
creased. Therefore by this fact the electromotive force of the 
battery is not affected, but the resistance is decreased, halved, 
in fact. 

The student will now understand the conditions attending the 
arrangement of a battery according to requirements. He must 
remember that by adding cells for tension he gets a greater elec- 
tromotive force in proportion to the number added, but that he 
also has the increase of resistance which belongs to each cell, 
and when cells are added for quantity, that the electromotive 
force is not increased, but the resistance of the battery is de- 
creaséd, It is very important to remember this with regard to 
the circuit which may be under consideration in any case, and 
we are about to apply the foregoing principles and explain the use 
of the formula given above, which is called “ Ohm's Formula,” 
namely, I= ey Y But we must first summarise these remarks 

es 
by answering the questions which we know from experience will 
be present to the mind of the student anxious to learn. He 
might understand how to work the formula, but would not have 
an intelligent appreciation of it if we omitted these explanations. 





A Lone Biow.—The Clinton furnace, of Graff, Bennett and 
Co., Pittsburgh, has made 36,000 tons of iron without going out of 
blast, the blast covering a period of three years. And it is still 
blowing. 

Sream Encrnes,—The value of the steam engines exported in 
the first seven months of this year was £1,715,618, as com- 
pared with £1,416,930 in the corresponding period of 1872, and 
£1,104,152 in the corresponding period of 1871. In these totals 
Russia figured for £139,927, £169,246, and £144,356 respectively ; 
and British India for £153,073, £98,497, and £131,693 respectively. 

South KensincTton MuseuM.—Visitors during the week end- 
ing 16th August, 1873 :—UOn Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p m., Museum, 12,368 : Naval and other collec- 
tions, 1029 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 6 p.m., Museum, 1643; Naval and other collec- 
tions, 42; total, 15,082 ; average of corresponding week in former 
years, 14,429 ; total from the opening of the museum, 12,694,007. 


THE GERMAN Navy.—-According to the Navy list of the German 
empire, which has just been issued, Germany possesses, besides 
ten unarmed steamers and eight unarmed sailing vessels, eleven 
ironclads, one line of battle ship, tive first and eight second-class 
corvettes, four advice boats, one yacht, nineteen gunboats, two 
transport steamers, two sailing frigates, and three sailing brigs— 
altogether fifty-six ships, tifty of which number are armed with 
378 guns. These numbers look very well on paper, but in reality 
they are reduced considerably if the vessels still building and those 
of no use in war are subtracted. Five ironclads and three cor- 
vettes of the second class are still building, and most of the 
remaining vessels, especially the sailing ships and the gunboats 
of older construction, are useless for war. 1t will, nevertheless, 
be interesting to learn the names, Xc., of those vessels which will 
form the nucleus of their future navy. These are: 























4 
32. 
Names. No. of z= te = No of 
guns Ene mnen. 
es 
Koenig Wihelm .. .. .. « 23 5939 9603 S0v0 700 
Kaiser ee oe ee 9 4586 7559 8000 — 
eee 9 4586 7559 sw | — 
Friedrich Carl... .. .. «2 «» 16 4003 6912 2500 | 500 
Kronprinz eee a 3404 5480 4800 500 
Grosse Kurfuerst .. .. .. .. © 4lls 6663 5400 = 
Koenig Friedrich der Grosse .. 6 4118 6603 b44 _ 
eee ee ee 6 4118 6663 5400 om 
ee ean ae 8 2372 3553 sou) o- 
pS ee ee eee 4 1240 1583 10) 130 
Prinz Adalbert 3 779 1479 l2w) 130 


The list shows that to man the ships already completed 7833 
men are required, which number will raised to upwards of 
11,000 after the completion of the ships now building. 


* The reader should not forget that we merely retain this cnprension 
for convenience sake, as representing one way of arranging a battery. 








It is considered to have been erroneously conferred as a title for this 
purpose, 
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SHAPING MACHINE FOR PEMBROKE DOCKYARD. 


MESSRS, THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE, 
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THIS nachine, which we illustrate above, has lately been con- 
structed by Messrs. Thomas Shanks and Co, for her Majesty's 
dockyard at Pembroke Dock. 
up to 20ft. long, 64ft. wide, and 15in. thick. The bed of the 
machine is 26ft. long, carried on four massive standards, which 
also form the ground work on which to lay the armour plates, 
Each of the standards is fitted with a knee bracket carrying a tool 
bar with variable stroke up to 30in., and independent driving 
motion disengaging by clutch or driving shaft. 
moved along the bed by rack and pinion. 

The chief novel feature of the machine, however, is the arrange- 
ment of the tool bars. They are placed edge to the work and not 
in the usual style, and can be angled 15 deg. above or below the 
horizontal line. 

The angling motion is worked by means of two worm wheels and 
segments. The machine is self-acting for horizontal cutting, that 
motion being drawn from the main wheel shaft, by means of a link 
making a ratchet, worm, and wheel. This motion is also made 
disengaging, so that the saddles can be worked either close 
together or at any part of the bed desired. The tool boxes are 
fitted with vertical angling and tripping motion. The gearing is 
of very heavy description, the main wheel being 2}in. pitch, and 
the other wheels in proportion. The cone is 6in,. broad in step, 
and from 36in. to 18in. diameter. 

This machine we understand supplies a want long felt in her 
Majesty’s dockyards, The time required to shape an armour plate 
of such colossal dimensions as they have now attained was very 
tedious. This machine will obviate this in a great measure, for, 
when tested at Pembroke Dock, the stipulated cut of 12in. deep 
and 24 to the inch was taken off with the greatest ease. 








THE VIENNA EXHIBITION.—STRAW BURNING 
PORTABLE ENGINE. 

Ir appears that the desire manifested to use straw as fuel for 
portable engines is extending. Not long since we illustrated a 
straw-burning portable engine by Messrs. Ransomes, Sims, and 
Head, of Ipswich ; and Messrs. John Fowler and Co., working 
under the same patents, have fitted up two fine ploughing engines to 
work with straw, which have been tested with great success, 

Messrs. Garrett and Sons, of the Leiston Works, Suffolk, were in 
the field some time ago, and took out a patent dated November 15, 
1871, for burning straw, as a communication from M. Paul Kotso, of 
Perth. The engine we illustrate at page 118, exhibited at Vienna, 
is constructed substantially in ce with this patent. Very 
little explanation is necessary to make the arrangement quite in- 
telligible. The furnace, capable of being fitted with the ordin 
grate for burning coal, as shown by dotted lines; this grate 
made removable in order that the furnace may receive qnother 
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grate, as shown, for burning straw and other light combustible 
| matters. In front of this second grate and on a level therewith 
| is a spout through which the straw is introduced to the grate ; 
this spout is closed air-tight by a hinged door, and forms in fact 
a kind of hopper extension of the furnace, the capacity of which 
| is greatly enlarged to enable it to contain a proportionate quantity 
| of the light fuel. The water jacket of the boiler is carried suffi- 
| ciently far below the level of the straw grate, as shown, to permit 
of the calcareous and other deposit from the water taking place 
| below the efticient heating line of the fire and to protect the walls 
| of the furnace, The furnace when arranged to burn straw, instead 
| of terminating in an ashpan, as shown by dots, is made open at 
| bottom to allow of the ashes being discharged into a pit dug in the 

‘ound for the purpose of receiving the ashes, the ashpan being 
oe this purpose removed. When the engine is brought over such 
a pit, access of air through the ash-pit to the furnace may be pre- 
vented by means of loose covering plates, and by throwing up a 
| mound of earth round the bottom of the furnace. A regulated 
supply of air can be admitted through a damper provided for the 
purpose below the strawgrate, and in front of the ashpan exten- 
sion of the furnace, which extension is slidden into and out of 
place and is supported by flanges, as shown. When using the fur- 
nace as a straw burning furnace, the door by which fuel is admitted 
to the fire-bars is kept closed to prevent the in-draught of 
cold air above the fuel. 

As regards the efficiency of this apparatus we may quote 
the following extracts from a letter written to Herr Kotso, 
the inventor, by Herr Ludwig Von Karolzi:—“I,” writes 
Herr Karolzi, ‘‘have had the straw burning engine these two years 
constantly in use, and drove = mill of two pairs of stones, as 
long as my stock of straw lasted, by straw firing, and the thrash- 
ing machine as long as the thrashing was done, constantly with 
straw fire only ; even in some cases where there was a stock of 
old chaff, useless for any other purpose, or maize straw, I burned 
this material with great success. In regard to the proportion of 
work done by the engine to the consumption of fuel you can 
judge from the following facts: I was t ing 400 mandelu 
(mandelu equals 15 sheaves) daily, and used one load of straw of 
20 cwt., that is about 3 per cent. of the thrashed straw ; the value 
of this straw is in our country two florins (equal to 4s.). I was 
grinding 120 ewt. of corn into flour, and wanted for firing two 

of straw of 40 cwt., the value of which is about four florins 
equal to 8s.). I thrashed, as a 
cwt. of coal bricks from 
per cwt, 


1f. 

case, (i.¢., for thrashing), 20 cwt. straw was equal to 9 cwt. coal; 
th mip yd pet ‘At the mill I was able 
to do more work with coal, but even here the proportion of 
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40 cwt. straw to 10 cwt. coal, say 1 ewt. straw to 0°45 cwt. of coal, 
is favourable enough to show that in employing your,engine, 1 cwt. 
straw is like 0°36 cwt. of coal, in the average, or in regard to price, 
1 cwt, straw, 10kr.—2}d.; 0°36coal, 38kr.—9d. Thecoal cost, there- 
— nearly four times gig: as _ oo for the same work. 
y engine enjoys, as I state with pleasure, a great reputation 
in the whole district, so that I never am obliged to look after, or 
ask the parties for thrashing, but they come on their own account, 
I have, as the parties publicly state, to thank the excellent saving 
of time and money, in consequence of the straw firing, for this. 
Facts are stubborn things; a proof of this is that there are 
already in this short time, within a distance of a few miles, five of 
your straw-burning engines in activity, and are competing with 
me. As you see, I can only give you good news, and should 
conclude my writing with these few words, that I never had the 
least difficulty either in the treatment or working of the loco- 
motive with straw for straw firing. You have made the whole 
process of firing your locomotive by straw quite in accordance 
with the method the farmer employs in firing his baking and 
warming stoves. He stands before the hopper-like opening, on 
the lower part of the locomotive, with a long fork fastened on a 
long wooden handle; as soon as he thinks it necessary to get the 
straw into the box, which he must know at a glance at the fire- 
box and the pressuce gauge, he puts his fork into the heap of straw 
a few feet distant from him, and gets a quantity of 3 lb. to 41b., 
shakes this properly, whereby the straw, which is perhaps too 
damp falls down, and puts the dry and useful straw in a loose 
state by his fork, into the fire-door. At the same time he observes 
the condition of the straw previously in process of consumption, 
and shakes the cinders, if it —e necessary with his fork to 
revent the accumulation of s mi which is as troublesome when 
urning straw as household coal, and on the removal of which 
depends the whole firing. An a in your engine for 
practical use is the top fire-door intended for coal fire. e same 
must, on firing with straw, be sometimes opened in order to re- 
move by an ordinary broom the cobweb-like cinders which are 
raised by the draught, and settle down on the mouth of the fire- 
tube, that is to prevent the flames to come into direct contact 
with the tube plate. 
ks P see from this, the practical employment of your engine 
shows things of which, perhaps, you did not think at all, and 
which will cause you to avoid any alteration perhaps y in- 
tended. Since I find the introduction of your straw burner to be 
in the interest of agriculture, I leave it to you to send this letter 
to Messrs, Garrett’s for consideration, and to regard this letter as 
a public one in every respect.” 





ynamite asa 
ee — in clay and mar! holes have just been concluded at 
Bloomfield, Staffordshire. In that neighbourhood boulders 
of rock are found mixed with the marl, seriously affecting the 
working of the mines. The usual course is to bore holes in them 
and charge these with powder, but this isa tedious and ex- 
pensive process. that dynamite has a destructive down- 
ward force, Mr. Thomas Johnson, of the firm of Johnson and Co,, 
Dudley, obtained permission of the rietors of the mines to 
experiment on some of the boulders, first selected was of 
hard and 7ft. square, Two cartridges containing 
d ite, gin. in eter and 3in. long, were placed in a shallow 
hole in the boulder, and the hole was then filled with water, 
When the fuse was fired the boulder was swede, pe 
Other experiments equally conclusive were afterwards 


DyNaMITE.—Some interesting experiments with d 
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BUTTGENBACH’S SYSTEM OF CONSTRUCTING 
BLAST FURNACES.* 
By Franz BurrGensBacu, Neuss Hutte, Prussia. 

*“‘HavinG been requested by the Iron and Steel Institute, of 
which I have the honour to a member, to 
upon the blast furnace system, known as the Buttgenbach 
system, for the meeting to be held at Liége, in August, 1873, 
T have now the honour of sending the following description : -- 

“In 1859, I undertook the management of the Neuss Smelting 
Works, situate on the Lower Rhine, Rhenish Province, and there 
I found a high blast furnace, then just recently erected, which had | 
not yet been in active operation. 
“* An engineer, late of the Liégen district, who had seen all the | 
blast furnaces of that part of the country set up against steep | 
hills, supplied with raw materials brought up to the required level 
by means of carts and wheelbarrows, and having steam boilers 
and air-heating apparatus mostly on a level with the furnace 
mouth, when c with the duty of sketching out a plan for 
the works above mentioned, in his inability to free himself from 
the influence of this (old-fashioned) notion, actually projected 
and caused to be built on a level plane, a stack of masonry 
—— square at its base, by 40ft. in height, rising per- 
pen ly. 
“ At the centre of this stack was placed the blast furnace, its 
hearth being accessible only by means of very narrow embrasures ; 
upon the platform of the furnace mouth two steam boilers have | 
been erected, as well as a draught flue, the idea being, probably, 
that the descent was to take place contrary to the natural ten- 
dency of the gases, 











* This stack being altogether too bulky for me to attempt to 
remove it bodily, I simply contented myself with clearing away 
as much of it as possible round about the hearth, and in such con- 
dition as I then brought it to, our blast furnace has m con- 
tinuously at work ever since 1860, under my management. The 
difficulty of working with a furnace similarly blocked in, but more 
especially the fact resulting from the experiences of two or three 
years’ operations that the fire-proof facings had pa soey A worn 
—, — me to attempt the construction of a blast furnace, 
eart 


the of which should be readily accessible on all sides, and 
He gem | up this idea, I built up at our works, a blast furnace 50ft. 
and 17ft. in diameter at the boshes. 


igh 

nig? In justice to my brother, a metallurgical engineer, I must not 
here omit to state that, in elaborating and finally determining upon 
my plans, I had the advantage of his suggestions and valuable 
pe Fg In 1867, a model of the above-named blast furnace 
was exhibited in Paris, and I had the satisfaction, not only 
of being complimented upon my idea by a great number of 
engineers of every seltenality, qualified to express an opinion on 
the subject, but of having conferred upon me, likewise, the 
distinction of an honourable mention on the part of the jury of 
the Exhibition. The articles contributed to the Revue Industrielle 
of the Exhibition of 1867, by Professor Jordan, who occupied 
the Chair of Metallurgy at the Zcole Centrale in Paris, have 
brought my system into notice in France. Since 1867 six French 
ironmasters have adopted my system, and have constructed nine 
blast furnaces from my plans and in accordance with my sugges- 
tions. Both in Germany and Austria my system has likewise been 
introduced with success at several ironworks, 

“* The fundamental idea of this mode of construction, and the 
advantages of the system may be summed up as follows, viz :—(1) 
The mason work of the stack is quite independent of the blast 
furnace proper. Each or course of bricks constituting the 
hearth, boshes, and inside wall, is readily accessible and free from 
any casing, except as regards a small portion, measuring from 3ft. 
to 4ft. in height, at the widest section of the blast furnace. Con- 
sequently, the whole of the above several parts are completely 
bare and easily reached for any purpose requi while 
the furnace is in active operation, This feature conduces to 
the duration of the furnace, for in case of need any injured 
part can be repaired, even when the furnace is at work. (2) The 
inside wall and the upper part of the boshes being cooled by the 
atmosphere having access thereto, they remain in the normal 
condition without wear, and do not become und heated at 
any time, being therefore indefinitely kept in a state of pre- 





| being apt to suffer after a certain time from the destructive 
| action of the materials in a melting state, may be replaced with- 


repare a report | 


| of the furnace, and the progress of the fire easily ascertained, 


| ment of the said water receptacles allows of the withdrawal of 





* Iron and Steel Institute. 


servation, since there never occurs a fusion of materials at this 
height. (3) The hearth, and the lower portions of the boshes, 


out any difficulty whatever while the work is going on, so that 
there is no occasion to apprehend any extinction of the fires so 
long as the in-wall is not destroyed. If putting out the fires should 
at any time become necessary, the h and the boshes 
could be renewed without affecting the in-wall injuriously. 
(4) Each particular brick being accessible during the working 


corrosions can be obviated by cooling down with water thrown on 
the several parts, or by means of water vessels or tuyeres wherein 
the water circulates p within these parts as far as the inside 
of the furnace, whereby the wear and tear can be checked. 
(5) The utilisation of the gas at the furnace mouth can be so 
managed as to make it yield the best results. The pillars sup- 
poriing the platform of the furnace top are gaspipes, and drop into 
sheet iron vessels fixed to the summit of the of the stack 
where it slopes away. These vessels are open on one side, so that 
when filled with water up to a certain height, they can be shut 
down by means of a valve measuring a few centimetres square. 
The gas issuing forth out of the furnace mouth finds its way into 
these receptacles, and in its passage through them travels over 
a large surface of water. Here it deposits the dust while a great 
part of the water suspended in the gas in a state of vapour, is 
condensed. Consequently the gas reaches its destination in a 
highly purified condition, and may yield the very best results in 
those parts where it is desired to make use of it. The arrange- 
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the dust or grit deposited while in full working, and in the event 
of an explosion the area of from five to six millimetres of the 
water column paralyses, as though it were a gigantic valve, any 
injurious effects. In point of fact, instead of dreading, we rather 
wish for explosions from time to time, since they serve the purpose 
of clearing off the dust and grit that may still be clinging to the 
inner walls of the pipes. Moreover, there is the advantage of 
confining these subsidiary appliances to a spot on the works, 
which does not in any way interfere with the general progress of 
the manufacture. (6) The gas pipes being supporters also of the 
platform surrounding the furnace mouth or top, render the said 
platform independent of the blast furnace proper, and that 
without involving any special outlay. 

“In the first days of this erection, critics expressed a fear that 
the chilling of the parts thus exposed in this thast furnace would 
be achieved only at the cost of a greater consumption of fuel. But, 
contrary to such apprehensions, experience has amply shown that 
blast furnaces, the brickwork of which at the core is in direct 
contact with the outer air, use less fuel than do those that are 
protected by strong mgson work, or shut in by means of a second 
inner casing with a lining of sheet iron; and the opinion expressed 
by me from the very beginning explains this result. For, in point 
of fact, a blast furnace should form at its lower part a smelting 
crucible, and it is generally known that every expedient available 
is brought into use for the purpose of cooling the walls of this 
portion of the structure. The boshes are a kind of retort wherein 
the ore is reduced by means of its contact with the fuel, and the 
in-wall is like unto the neck of a retort, and in which the ore is 
prepared by the action of a moderate heat and contact with the 
reducing gases. 

** If the ore sinking into the in-wall section acquires a spongy 
condition, and continues in this condition without undergoing 
semifusion, it is quite obvious that the effect produced by the 

must be infinitely greater, and that the ore must descend 
into the zones of the boshes and of the hearth in a much better 
state of preparation than if the heat of the in-wall had partially 
converted it into cinder, so that the reducing gas must wg on 
incapable of action upon such ore, except superficially, The ore 
thus brought into a better state of preparation must of necessity 
require less fuel in order to its perfect fusion. Moreover, 
in the event of apes formed at the in-wall zone it will 
adhere to the walls and p uce concretions, which always impede 
the r working of a blast furnace. When the ore sinks with 

- the smel process is facilitated, whereby a further 

fuel is eff 

“The truth of the foregoing assertions has been fully estab- 





lished by the experience of eight years’ working at our works. 
Concretions have never been noticed, and the proportion of fuel 
required for the furnace, constructed upon the new principle, has 
always been from 10 to 15 per cent. smaller, ceteris paribus. 
When good coke has been used excellent No. 1 foundry pigs have 
been produced from ores yielding 35 per cent., the consumption 
of coke being in the ratio of 11 parts to 10 parts of pig, at a tem- 
perature of 350 deg. Centigrade, under blast, while in the case 
of white pig it is one part less of good coke to every part of pig. 
Touching the fears entertained of undue chilling in severe 
seasons, the following facts have served to dispel them in toto:— 
The blast furnace at the Neuss Works has more than once been 
suddenly blown out for several weeks, owing to causes quite 
foreign to its working capabilities. Three of these suspensions 
occurred during the war in the year 1870-1871, owing to the want of 
fuel, and no preparatory arrangements were made before any of 
the said suspensions of work, They lasted during a space ranging 
between three and ten weeks respectively. I did not touch the 
blast furnace during any of the periods of stoppage referred to, 
the most prolonged of them occurring at a time when the thermo- 
meter registered 10 to 17 deg. C., and yet when work was resumed 
the furnace did its work again with surprising regularity. On 
the last occasion, however, I was obliged to raise up the tuyeres, 
in consequence of the thickening of the bottom stone. For the 
last two years the furnace has been blown from one metre and 
fifty centimetres above the original level. It behaves admirably, 
producing as much as 50,000kilos in twenty-four hours, I cannot 
conceive of any blast furnace constructed upon a different prin- 
ciple being capable of withstanding the effect of events such as 
those detailed above, and yet remaining fit for work. The blast 
furnace I am describing has entered upon the eighth year of its 
existence, and the condition of its core is such, as yet, that one will 
readily admit the almost certainty of its lasting out double or three 
times the said number of years, considering that the bricks of 
the in-wall and of the boshes have, up to the present, lost 
nothing of their thickness. ‘his may be easily verified, for 
all the bricks coming to the outer air may be examined at any 
moment. Their thickness may be unerringly ascertained by 
piercing the walls with a small pin drill. The walls, be it 
borne in mind, are but weak, measuring no more than two feet 
thickness at the base and eighteen inches at the summit of the in- 
wall, This thickness they have not lost during an existence of eight 
years. Experience has shown, moreover, that the core of the 
furnace being exposed to the air, the internal heat produces 
hardly any effect upon the bricks, either by dilation or contrac- 
tion. Hearth, boshes, and in-wall were originally fastened together 
in the Neuss blast furnace by means of flat iron binders occurring 
at the third course alternately. This precautionary measure 
appears superfluous. It is over four years ago since I had 
the binders removed at the hearth and boshes, as well as at the 
in-wall, in part, for I perceived that they served no useful purpose, 
s nce the cooling down of the bricks prevents expansion altogether. 
indeed, the furnace in the parts referred to is just the same as on 
the day of its erection. 

**At Vienna, I have exhibited at the Deutscher Pavillon fiir 
Bergbau, Hiittenwesen (No. 8635) a model of this blast furnace, 
in which I have shown the deductions made from an experience of 
the working during a period of eight years, of the first blast furnace 
of itskind. The chief alterations introduced by way of iniprovement 
consists in a diminution of the stack to a very great extent, at that 
partof it which supports the in-wall]; this diminution being accom- 
panied, however, by so considerable a sloping away from the 


centre towards the rise of the boshes, that the space around the 
hearth and the beshes has been still further enlarged, so that it 
may be considered as perfectly isolated. I have also introduced 
a yeculiar description of closed hearth, which admits of 
ordinary working, as well as working with a closed hearth, I 


have been using this method for the last six years with the very 
best results. Its application is very simple indeed, und free 
from the objectionable features of other known methods, since 
the work of the bottom of the furnace can be performed in case of 
need without depending upon the mouth of a tuyere for running 
off the slag. 

‘The hearth is closed in by a cast iron tymp placed in the usual 
position. This tymp arch is cooled by a current of water 
passing through a coiled iron pipe fixed in the cast iron. In the 
centre of this plate there is an aperture or orifice measuring jin, 
running almost over the entire height, and the cooling pipes are 
situate as near this kind of slit as may be. This slit is closed up 
by means of ordinary clay. A, the upper portion of the slit, is 
eal 2in. or 3in. higher than the centre of the line of the 
tuyeres, 

Front VIEW, 

**h, levelcentre of the tuyeres ; c, columnsof the breast ; @, dam; 
¢, tap-hole ; p, space between dam-stone; tymp closed in with 
clay ; T, cast iron tymp. The slag of the blast furnace ascending 











above the dam stone and reaching the level of the tuyeres runs off 
easily through a hole driven by means of a light steel bar into the 
said slit ; and since the level of this hole may be altered at will, a 
means is thus afforded for changing the level at which the slag is 
run off over a range of 24in., which is a very great advantage in 
itself; but, in addition to that, there is this further facility, 
namely, that nothing hinders one from tapping the melted ore at 
this same slit. 

“IT shall not dwell at length upon the advantages of such an 
arrangement but will simply state that during the six years since 
I have been making use of it I have been unable to find any fault 
with it, and that in my practice it has always possessed all the 
advantages of the closed breast. In the said model I have also 
applied three rows of tuyeres made of gun metal overlying 
one another in such wise that the upper row is 24 metres above 
the first. These tuyeres reach into the interior of the blast 
furnace as deeply as the blast tuyeres. By means of this plan the 
walls of the hearth are kept in og preservation, and in 
case of accidents the blast may introduced through the 
said tuyeres, which will afford adv ges that ir ast 
will be able to appreciate without any further explanation of 
mine. Practice has shown that this kind of blast furnace, being 
readily accessible on all sides and at any moment, is far more 
easily managed than any other system, which fact practical men will 
readily admit. Over and above the advantages enumerated, there 
is another, namely, that the construction of such a blast furnace 
must evidently be, and is, in point of fact, much less costly than 
that of any furnace built upon another principle, It takes much 
less time to build, to and to fire; in fact, it is a practical 
elucidation of your English proverb “‘time is money.” Let me 
add, too, that there is nothing to prevent the application of my 
system to blast furnaces of all shapes and sizes, and that the 
largest section would just be the one best adapted for illustrating 
its great advantages, no less, speaking relatively, than its saving 

iti in lusion I must say, that, to my mind, this 
the most advanced in simplicity of blast furnace cou- 


+ 
Bl 








system is 
struction. 





il 





194 | THE ENGINEER 





Ava. 22, 1873. 





———— = 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


1418. Witt1am Epwarp Gepce, Wellington-street, Strand, London, “A 
new or improved system of constructing tents and improved tent 
equipment.”—A communication from Armand Couette, Faubourg St. 
Martin, Paris.—19th April, 1873. 

1655. Witt1am TertT1vs Row ett, Newark-street, Leicester, ‘‘ Improve- 
ments in the manufacture of boots and shoes and in toe tips for the 
same.”—7th May, 1873. 

2466. Henry Bezer, Turner-road, Lee, Kent, “Improved means and 
apparatus for registering the distance travelled by each person in any 
vehicle, the distance passed over by the vehicle itself, and the time 
occupied by the journey.”—17th July, 1873. 

2519. Cottn CampBeLL WYLLIz, Clement’s-lane, London, “ Improvements 
in the manufacture of paper.”—23rd July, 1873. 

2536. Paut Raovt pe Favucneux p’Humy, 8 p ig, 
London, ‘‘ Improvements in calendars or dateindicators.”—25th July, 
1873. 

2553. Joun SNowBat, Salisbury-terrace, Kilburn, London, “ Improve- 
ments in railway signals.”—26th July, 1873. 

2574. FREDERICK JoHN Kino, Bishopsgate-avenue, London, “ Improve- 
ments in separating zinc, copper, or other ores or materials from 
carbonate of iron, and in apparatus employed therefor.”—29th July, 
1873. 

2589. RicHarp JAMEs MARKHAM. Palace-road, Lambeth, Surrey, “ Im- 
provement in wheels.”—30th July, 1873. 

25¥1. JosepH Ropert WuitTGREavE, Strand, London, ‘‘ Improvements in 
the construction of -~ and other vessels and boats.” 

2593. Paisp Ricnarps, Henry Hackett Mott, Caarves Francis Mort, 
and Josern Howes, London, “ Impr ts ppli for raising 
and lowering window blinds, partly applicable to other raising and 
lowering purposes.” 

2595. Eowarp THomas HvuGues, Chancery-lane, Lendon, ‘‘ Improvements 

. in door calls or bells.”—A communication from Joseph B, Sargent, New 
Haven, Connecticut, U.S. 

2597. Urett Coretu Hitt, New York, U.S., “‘An improved cellulated 

ll pianoforte.” 

2599. LupoLtpn Sercers, Cecil-street, Strand, London, “ Improvements 
in an apparatus for a gas economiser ; an apparatus for increasing the 
illuminating and heating powers of coal gas with reduced consump- 
tion.”—31st July, 1873. 

2602. Epwarp Casper, Finsbury-circus, London, “Improvements in 
apparatus for supplying water to steam boilers and other vessels, and 
in water-purifying apparatus to be used in connection therewith or 
or otherwise.”—A communication from Jules Farinaux, Lille, France. 

2603. Ropert Pavison Spice, Parliament-street, Westminster, and 
Freperick WiLt1AM Hart ey, Stockwell-green, Surrey, ‘ Improve- 
ments in carburettors.” 

2604. Tuomas Corset, Spencer-street, Birmingham, ‘‘ Improvements in 
ball joints.” 

2605. RowLanp WILLIAM Brownuitt, Walsall, Staffordshire, ‘‘ Certain 
improvements in weighing machines for weighing railway trucks and 
wagons, and similar purposes, as well as being particularly adapted for 
weighing coal trucks, minerals, and other colliery purposes, and 
general merchandise.” 

2607. Witt1aM Hate, Lower Norwood, Surrey, “ Improvements in war 
rocket apparatus.” 

2609. Georce Cuartgs Litey, London-street, London, ‘“‘ Improvements 
in cocks or taps.” 

261¢, ORLANDO Batt and Epmunp Jowett, Bradford, Yorkshire, “ Im- 
provements in Jacquard engines.” 

2611. Wittiam Betts, Wharf-road, City-road, London, ‘‘ Improvements 
in apparatus for ornamenting in colours the sides of metallic capsules.” 

2613. JoHN GrorGe Cameron, Kingston-upon-Hull, and Jonny Hastie, 
Greenock, Renfrewshire, N.B., ‘‘ Improvements in steering apparatus.” 
—Ist August, 1873. 

2614. James Sreap Crostanp, Manchester, “‘ Improvements in the con- 
struction of steam boilers.” 

2615. James Tittott, Higher Openshaw, near Manchester, ‘ Improve- 
ments in apparatus for drying steam, or for separating water from 
steam.” 

2617. Nichotas Damas GuILuter GALLanp, Rue Bleue, Paris, “ Improve- 
ments in the construction of the permanent ways of railways with 
heavy gradients, and improved rolling stock in connection therewith.” 

261¥. RicHarp CHamBeErs, Bow, London, “‘ Improvements in machinery 
or apparatus for cleaning wheat and other grain.” 

2620. Wittiam Criark, Chancery-lane, London, ‘‘ Improvements in the 
construction of metallic and other chairs or seats, part of said im- 
provements being applicable for other uses.’—-A communication from 
Guillaume Lichtenfelder, Paris. 

2621. Epwarp Pvau Joxes, Southampton-buildings, London, ‘* Improve- 
ments in ties for securing bales of cotton and other merchandise.” 

2622. Jonn Burer Wacker, Courtland Lodge, Addiscombe, Surrey, ‘A 
new or improved fuel."—2n7 August, 1873. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


2641. Georce Tomitnson BovusFieLp, Sutton, Surrey, ‘‘ Improvements 
in the sewing mechanism of sewing hi am A ication 
from Deborah Shedd, New York, U.S.—6th August, 1873. 

2649. Davip Doups and Joun Henry Harrsurr, New Castle, Lawrence, 
Pennsylvania, U.S., “ Improvements in steam pumps.”—7th August, 
1373. 

26.0. Peter Jensen, Chancery-lane, London, “‘ Improvements in railroad 
rails."—A communication from James Boorman Johnston, New York, 
U.S.—7th August, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 

2229. Tuomas Penny, Westbury-street, Wandsworth-road, Clapham, 
Surrey, ‘ Regulating the opening and closing of water-closet cocks, 
&e.”"—11th August, 1870. 

2246. Isaac Buur Harris, Castle Mills, Edinburgh, Midlothian, N.B., 
* Elastic tires for wheels.”—12th August, 1870. 

2256. Joun Mitroy, Edinburgh, Midlothian, N.B., “Cylindrical or 
columnar piers or foundations.”—13th August, 1870. 

2254. Tuomas Unswortu, Manchester, and Epwarp WALLEY, Preston, 
Lancashire, “ Banding.”—13th August, 1870. 

2549. THomas RawsTHORNE, Preston, Lanvashire, ‘‘ Mules for spinning.” 
—23rd September. 1870. 

2258. THomas Brown, Newgate-street, London, ‘‘ Compressing air.”—15th 
August, 1870. 

2267. Evan ArTHUR LEIGH, Manchester, ‘Cylinders and rollers for card- 
ing cotton, &c.”—16th August, 1870. 

2291. Wittiam Georck Wess, Wordsley, Staffordshire, ‘‘ Printing upon 
glass.”—19th August, 1870. 

285. THomas Ivory, Edinburgh, Midlothian, N.B., ‘Motive power 
engines.”—18th August, 1870. 

2408. CHARLES PinninoToN, St. James’-terrace, Caledonian-road, London 
** Pavement.”—20th August, 1870. 

2346. JouN MORRELL, Liverpool, ‘‘ Packing bacon, hams, lard, &c.”—26th 
August, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


2160, James Livesey and Jonny Epwarps, Park-street, Westminster, 

** Permanent way of railways, &c.”—23r/ August, 1866. ; 

= Jonn VaRtey, Bolton, Lancashire, ‘‘ Steam engines.”—18th August, 
866. , 





Notices of Intention to Proceed with Patents, 

2564. Tuomas Pickies, Sam Smitruson, and Cuartes Henry Picku 
Heckmondwike, “ Dyeing fabrics, ”_osth July, 1873. = 

2575. James WoTHERSPOON and James Cozy, G ow, N.B., “ Pac 
butter.”—29th July, 1873. ye eeene Oy 

ae a —_ Ceapeny-tone, London, “ Utilising wave power 
or propelling vessels, &c.”—A communication from Geo: 
Bouchervilles—30th July, 1873. apenammateed 

2600. Gzorok Hasettine, Southampton-buildings, London, “Preparing 
and packing water colours,”—A communication from Charles der 
a seen omas Burns Hidden, Leonard Richardson, Edward Seslie 
Molyneux, and Rich.—31st July, 1873. 

1251. Joux Rowent Harper, Clerkenwell, London, “ Gas lamp blow-pipe 
apparatus.” —4th April, 1873. 

1275. ALwIOoN ANDREWS, Crewkerne, “‘ Elevators for stacking hay, &c.” 

1276. Jon Grezw Hay, Hartsh Moor, Cleckheaton, and Richarp 
Supozn, Brighouse, “Treating and utilising gas tar for heating 
Pp "—Tth April, 1878. 

1234. Harry Hotscurr Bennett, Patent and Harness Works, 
St. oneness, Ipswich, “Seats and driving es of carriages and 

es 


vi 5 

1289. —_ Epwarve Witsoy, Bromley, ‘‘ Constructing and propelling 
Vesse: 

1200. James Epwarps Witson, Bromley, “ Machinery f. tting i 

— ) bang emma Birmingham," Fastenings ar honetings, et 
8 il, L, 

1303. Geoncs Merce Hamu St. Martin’s-lane, Charing C; London, 
“School desks.” es " . — 








1308. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Removing 
sand banks at the mouths of harbours, &c.”—A communication from 
les ron. . 
1311. Freperick Burnett Hoventon, Borough-road, Southwark, Surrey, 
1896 Hicmane sw, Higher Walton Presto: sii doub 
ICHARD SHaw, er ton, near n, ou 
10 emtanos tT Cc ‘ doen lane, Lond: es 
le ER MELVILLE CLARK, 2 ion, ** Colou: 
jy eal dye.”—A communication from Emile Didgeon and oe 


1332. Franz Wirtn, Frankfort-on-Maine, Germany, ‘‘ Washing yarns.”— 
A communication from John Albert Dold.—10th April, 1873. 

1337. James. CHARLES Patrick and James Tracy, Clerkenwell-green, 
London, “‘ Envelopes.”—12th April, 1873. 

1346. Henry Bernovutti Bartow, Manchester, * tors.”—A com- 
munication from Nicolas Joseph Galland.—14th April, 1873. 
1370. ALEXANDER MELVILLE CLARK, Chancery-lane, London, Pm anton | 

li itary subst. ”-A communication from Bernard Delrieu an 
Jean Marie Pernoud and Co. 
1381, Joun Dentey, Cheltenham, “ Fireplaces or grates.” 
= yng Lyon Bertnon, Romsey, “Collapsible boats, &c.”—16th 
pru, iv. 
1385. MichaEL WHEELWRIGHT Ivison, Glasgow, N.B., ‘Sheep dip.” 
1387. MarTIN Le ees Southampton-build i Sane, ** Constructing, 
arra: , aly working steam pumping machinery.”—A communication 
my Cope and James Riley Maxwel ” 


1. 

1389. LeonaRD Jennetr Topp, Leith, N.B., “Steam tramways, &c.”— 
17th April, 1873. 

1403, Wittiam Harvie, Glasgow, N.B., ‘“‘ Lamps.” 

1404, Witt1am Harvie, Glasgow, N.B., ‘‘ Lamps.” 

1410. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “Firing 
ye &c.”—A communication from George Mendheim.—18th April, 

1418. Witt1am Epwarp Gepocr, Wellington-street, Strand, London, 
“ Tents.”—A communication from Armand Couette. 

1429, Percy ALpert Biake, Highbury, London, ‘* Automatic means for 
indicating the presence of tire in buildings.”—19th April, 1873. 

a Rocurorp, Cabra Parade, Dublin, “ Spring safety valve for 

ilers.” 

1440, Witt1aM MorGan-Browy, Southampton-buildings, London, ‘‘Trans- 
mitting motive power.”—A communication from Jean Baptiste Toselli. 
—2lst April, 1873. 

1475, Bernarp Birnnsaum, New Broad-street, London, ‘‘Garments for 
driving, travelling, &c.”—23rd April, 1873. ° 

1478. Samvet WaastarrF SmitH, Maida Vale, London, ‘‘ Saving, consuming, 
and utilising gases from furnaces, &c.” 

1487. THoMas ALFRED SKELTON, Essex-strect, Strand, London, “Street 
lanterns.”—24th April, 1873. 

1504. Joun West, Maidstone, “ Purifying gas ”—25th April, 1873. 

ag oe poe Woops, Cambridgeport, Middlesex, Massachusetts, U.S., 
“*Reed o 2 

1554. Writ1aM Ropert Lake, Southampton-buildings, London, “ Printing 
telegraph apparatus.”—A communication from William Francis Coffee, 

1558. Joun Tosy Spracvr, Birmingham, “ Instrumentt for measuring 
electric currents, &c."—29th April, 1873. 

1589. ALFRED IsipoRE Honore PARENT, Boulevart de Strasbourg, Paris, 
“ Buttons.”—2nd May, 1873. 

1640. ALEXANDER MeELvILLe CLARK, Chancery-lane, London, ‘Giffard 
injectors.”— A communication from Raphaél Colacicchi.—6th May, 1873. 

1712. Samve. TeLrorpD Dutton, Worcester, “ Railway pointsand signals.” 
—l0th May, 1873. 

1782. Peter Kirk, Workington, ‘‘ Stoves and fire-grates.”—15th May, 


1873. 

1802. ALFRED Rag, Dalyell-road, Stockwell, ‘“‘ Safety bathing saloon.”— 
17th May, 1873. 

1884. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Cutting, 
preparing, and moulding peat for fuel."—-A communication from Jean 
Francois Bocquet and Victor Alexis Bénard.—24th May, 1873. 

1956. Tuomas JAMEs Situ, Fleet-street, London, ‘‘ Economising fuel.”— 
A communication from John Dewe.—s0th May, 1873. 

2028. THomas Beams, Alexandria-road, Hammersmith, “Heating the 
feed-water of engines.”—7th June, 1873 

2178. ALEXANDER MeLvILLe CLark, Chancery-lane, London, “ Tanning.” 
—A communication from Malvina Frédérique Marie Schmidt-Ram- 
spacher.—21st June, 1873. 

2228. Jonn Mitroy, Edinburg 
&e."”—27th June, 1873. 

2254. Epwarp Fre.p, Chandos-chambers, Adelphi, Westminster, ‘‘ Pre- 
venting or counteracting incrustation in and detaching it from steam 
boilers, &c.”—28th June, 1873. 

2260, ALEXANDER MetvitLe Ciark, Chancery-lane, London, “ Steam 
and hydraulic brakes.”—A communication from John Fisher Taylor.— 
30th June, 1873. 

2322. JoserH Wutrr, Southampton-buildings, London, “Shoe, &c., 
fasteners.”—4th July, 1873. 

2339. Ropert WEATHERHEAD Grice, Cannon-street Hotel, London, “Gas 
and coke.”—5th July, 1873. 

2595. WitutiamM Epwarp Gepocer, Wellington-street, Strand, London, 
** Overseaming and embroidering machines.”—A communication from 
Emile Cornely.—11th July, 1873. 

2422. WitttaM Hackney, Landore Siemens Steel Works, Landore, Swan- 
sea, “‘ Ingot moulds for casting metals.”—i4th July, 1873. 

2498. Jostan Latimer CLARK and JoHN STANDFIELD, Westminster- 
chambers, Victoria-street, Westminster, ‘‘ Hydraulic apparatus, appli- 
cable for raising and lowering bridges, canal lifts, guns, and other heavy 
weights.”— 19th July, 1873. 

2537. Joun SaMvEL MiGnot, Squirries-street, Bethnal Green-road, London, 
“Twilled fabrics for covering umbrellas, hades, and 7 Is," 
25th July, 1873. 

2584. FerpINaND PuHIviprre GirarpD, de Douai Nord, France, “ Presses for 
compressing artificial fuel and other analogous materials into blocks.” 
—30th July, 1873. 

2603. Ropert Pavutson Spice, Parliament-street, Westminster, and 
Freperick WILLIAM HARTLEY, Stockwell-green, Surrey, ‘“Car- 
buretters.”’ 

2611. WittiamM Berts, Wharf-road, City-road, London, ‘‘Ornamenting in 
colours the sides of metallic capsules.”—1st August, 1873. 

2641. Georce Tomiinson Bousrie.p, Sutton, “ Sewing machines.”—A 
communication from Deborah Shedd.—tth August, 1873. 








h, N.B., ‘‘ Columnar foundations for piers, 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such HST ti 
: y= ar of the Commissioners of Patents, within twenty-one days of 


List of Specifications petted during the week ending 
16th August, 1873. 

8428, 1s. 8d.; 3461, 1s. @d.; 3548, 4s. 4d.; 3569, 1s. 4d.; 3603, 10d.; 3614, 
6d.; 3632, 8d.; 3634, 8d.; 3642, 1s. 6d.; 3644, 1s.; 3659, 8d.; 3664, 6d.; 3678, 
8d.; 3679, 8d.; 3682, 1s. 4d.; 3683, 1s. 4d.; 3685, 10d.; 3699, 8d.; 3704, 1s.; 
3709, 8d.; 8721, 1s. 4d.; 3726, 8d.; 3727, 1s. 4d.; 3720, 1s. 4d.; 3734, 1s. 4d.; 
3735, 18.; 3748, 8d.; 3760, 6d.; 3771, 1s. 10d.; 8791, 8d.; 3805, Sd.; 3807, 
6d.; 3836, Js. 6d.; 5, 8d.; 60, 4d.; 74, 4d.; 78, 4d.; 81, 4d.; 83, 4d.; 86, 4d.; 
89, 4d.; 92, 4d.; 96, 4d.; 99, 4d.; 101, 4d.; 102, 4d.; 107, 4d.; 110, 4d.; 113, 
4d.; 116, 4d.; 118, 4d.; 119, 4d.; 122, 4d.; 123, 4d.: 127, 4d.; 135, 4d.; 137, 
4d.; 140, 4d.; 208, 4d.; 1154, 8d.; 1172, 1s.; 1352, 8d. 














*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office er, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office South- 
ampton-buildings, Chancery-lane, London, 





LocoMoTIVE EXPENSES IN InDIA.—During the last half of the 
year 1872, the number of miles run for the accommodation of 
traffic on the Bombay, Baroda, and Central India Railway was 
343,0464. The number of miles run on the business of the loco- 
motive department was 5437, and on maintenance of way trains 
82,5894 miles, making the total mileage 381,073 miles. The cost, 
reduced to American currency, was 197,986 dols, 20c., or 51°05c, 
per mile run, 

Water Suppiy STEAMER AND Frre EnNGINE.—The Seyne Works 
have just finished for the French Government a steam cistern as 
it is called, a vessel capable of carrying 126,000 litres of water and 
steaming at the rate of i Sivohenging i hour. It is provided with 
pumps for taking in and ing its load of water, and is said 
to be capable of supplying a great man-of-war with water in an 
hour, ‘the vessel is described as — equally adapted for 
flooding a ship on fire and the of a sinking ship, but 
how the latter act is eff not stated. Some preliminary 


is 
experiments have been made with this model steam cistern pum 
and they are said to have been very satisfactory, bas & aoc 
commission is appointed to make a series of trial 
the new vessel, 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings,’ dc. 
422, ET Berlin, Germany, “ Steam generators.”—Dated 5th February, 


According to this invention a Cornish bviler is combined with a vertical 
tubular boiler and a feed-water heater, the Cornish boiler being connected 
to the tubular boiler by an aperture or tube at the upper part at one 
end, establishing a communication between the water and steam spaces 
of the two parts, while the feed-water heater consisting of a tube 
extending along the underside of the Cornish boiler, establishes com- 
munication between the bottom water spaces of the Cornish boiler and the 
tubular boiler. The flames pass first through the flues of the Cornish 
boiler, thence among the tubes of the tubular boiler, and after passing 
through return flues surrounding these two parts, they escape to the 
chimney through a flue surrounding the feed-water heater. 

436. K. W. Hepces, London, ‘* Combined steam boilers and engines.” —Dated 
6th February, 1873. 

The invention consists, First, in forming the furnace of fire clay, said 
furnace being carried by an annular support of cast iron fixed to the 
bottom or foundation, which is also uf cast iron, and to which the boiler 
is connected. This annular support carries the fire bars and forms the 
ashpit, and the space between this support and the exterior of the 
foundation connects the annular smoke c’ rs, The invention consists, 
Secondly, in causing the flange of the cylinder to form the foundation for 
the engine, the cylinder being placed inside the boiler. Thus the flange 
of the cylinder being planed forms a true bed for the engine, to be erected 
upon, any suitable cement being employed to make a steam-tight joint 
between the flange of the engine and the top of the boiler. The steam 
and exhaust pipes are screwed into two holes formed in the flange and 
communicating with the steam and exhaust passages. 

448. J. Ropertson, Glasgow, ‘‘ Motive power and blowing engines.” —Dated 
7th February, 1873. 

This invention has reference to improvements on several parts of 
rotative valveless engines, forming of the invention for which letters 
patent were granted to the petitioner, dated 14th October, 1868, and 
numbered 3146. And the nature of these new improvements consists as 
follows :—First, in transmitting the reciprocating and oscillatory motion 
of the piston and rod from ap arm keyed on the latter, by a new cylin- 
drical bush with conical ends oscillating in its outer end, to receive the 
pin of a crank or disc on a crank shaft, and thus transmit circular motion 
thereto direct, without the usual connecting rod. Also in casting and 
forming the cylinder cover, or covers when there are two set in the same 
line in front of each other, with the crank shaft close to these, as in 
these engines without connecting rods, in one piece with the guide 
bushes and block or bracket of the neck bearing of the crank shaft so 
that when this bracket and its cover or covers are bolted to the flanges of 
the cylinder or cylinders, the whole would form a compact portable 
engine ready for bolting to its foundation by flanged snugs or feet cast 
on the cylinder and said bracket piece without the necessity for a cast 
iron bed plate. Altbough hitherto only the long pistons of valveless 
engines have been made to oscillate and reciprocate within their cylinders, 
and transmit this motion into the circular motion of the crank shaft, by 
a simple arm secured on the piston rod with ball and bushes or other 
equivalent, as a crank pin, it is to be understood that this mode and 
means of transmitting circular motion may be applied to ordinary con- 
structions of engines, whether with short pistons or ordinary valves and 
valve gearing, which improvements will highly polish the working surface 
of the cylinder and piston, and pense with the connecting rod in 
ordinary engines thus made, and also make them much more compact 
Motive power engines of this form having the oscillating arm communi- 
cating motion to the crank pins in lieu of the ordinary connecting rod, 
may communicate motien to disc valves placed in the cylinder covers by 
having « groove cut in the piston rod and the dise valves bored out to fit 
the rod, with feathers in each to receive the oscillating motion of the rod, 
inlet and outlet ports a. i in the cylinder covers, and corre- 
sponding ports formed in these disc valves. Disc or other valve gear 
may also be wrought from the oscillating arm or driver, keyed on the 
piston rod, by a cam or lever, or by having a segment of a wheel with 
teeth formed on it to gear with a pinion on a rocking shaft, to com- 
municate motion to the inlet and outlet valve or valves. An improve- 
ment in this class of motive power engines and liquid meters, having 
reciprocating pistons working in their cylinders, consists in forming 
these pistons of thin narrow end discs fitting the cylinder, with packing 
rings in their periphery, somewhat like thin ordinary pistons, and placing 
long thin segmental pieces between them, the segmental pieces having 
flanges at their ends to bolt them to the end discs of the piston, having 
the inlet and outlet ports formed within the segmental pieces to open tu 
ports formed near the central length of tbe cylinder. An improved means 
of making this form of combined valve and piston fluid pressure tight 
consists in inserting a ring piece to move easily within the inlet port of 
the cylinder, made to bear at its inner end on the surface of the piston, 
by a spring, the pressure of the inflowing fluid, or other equivalent 
means, and fitting the curved surface of the ayn accurately, prevents 
the fluid from escaping otherwise than into the inlet port of the piston. 
Another improvement consists in placing the cross vane or vanes inside 
this form of long pistons described, extending the whole length between 
the disc or piston ends, making a fluid-tight fit and joint by its protruding 
ends made tv work in two parallel grooves cut along the cylinder. This 
vane has a cylindrical boss formed on its centre, extending between the 
piston ends, and made an easy working fluid tight fit into a corresponding 
recess turned out bstween the segmental port pieces; and in one form 
has inlet and outlet ports formed in these segmental port pieces, and the 
boss formed in the centre of the vane, this vane thus having free reci- 
procating action in the longitudinal direction of the cylinder, but to 
prevent the oscillating motion which the piston receives from the arm 
driver keyed on the piston rod connected to the crank, this piston having 
a set of ports of the ordinary valveless engine form, for the induction and 
eduction of the acting fluid. By another set of ports through the cylin- 
der and piston, the fluid is also admitted to and from the opposite sides 
of each end of this vane, and thereby an oscillating and twisting motion 
is given to the piston and rod, the piston and engine thereby having no 
dead centre, thus starting freely at whatever position the crank on the 
crank shaft may be placed. By also making the piston long the vane 
may be made to induce and expel the same quantity of the fluid as is 
expelled from the ends of the piston, and thereby made to induce and 
expel a continuous, or nearly continuous, current. To increase the useful 
effect of the vane inside the piston, it may also be made in a triple vane 
form, so as to receive and expel a greater quantity of fluid. This im- 
proved piston is peculiarly suited for water meters, and may be ~ 
packed with rolling india-rubber packing, as also for forcing air, having 
the advantage of producing a continuous current, while for use asa 
steam engine it has the advantage of starting freely at_any position of 
the crank orstroke. Another improvement in these valveless engines con- 
sists in a mode of reversing compound steam and air engines by reversing 
the steam by double beat, slide, or other forms of valves, and makingit, when 
the engine 1s working in one direction, pass in by the exhaust ports on 
both cylinders to give reversing action without other gear; and for 
obtaining expansive action. The high-pressure cylinder by this improve- 
ment would be made small enough to give or produce the amount of 
expansive action required in the second cylinder. The pistons may be 
on one piston , and connected by an arm driver to acrank, or there 
may be two engines coupled by u crank shaft and two cranks; and 
another improvement consists in trapping the condensed water formed 
in the large or non-condensing cylinder by a set of small ports formed in 
the lower side of the piston and cylinder, similar in form to the exhaust 
ports for the steam, the water being trapped off before the exhaust steam 
is expelled from the cylinder. 


453. ‘. Guatrari, Middlesex, “‘ P: tic telegraphs.” —Dated 7th Februar 
1873. 





This invention relates, First, to an improvement in the pneumatic 
telegraph apparatus for which the inventor obtained letters patent, 
No. 2797, 1871, and consists in a modification of the transmitting instru- 
ment by the application to the air-conducting tube of a regulator by which 
the air contained therein may be comp: more or less as required, so 
as to regulate the tension of the air according to the distance to which 
the signal is to be transmitted instead of varying the movement of the 
transmitting bellows or piston. This invention relates, Secondly, to an 
instrument which serves either as transmitter or receiver, in which only 
one dial is employed to indicate the si sent and received. The 
needle working over the dial is operated by an anchor propelment, and 
the instrument comprises a compressible air bag or bellows for trans- 
mitting when the index needle may be worked by a spring push-rod 
acting on the anchor — or by the pressure of the air in the line 
or conducting tube. For receiving, it is actuated by the m its of a 
rod connected to a flexible diaphragm on the end of a branch tube con- 
nected with the main tube so as to be inflated or vibrated by the impulse 





adapted for use on board ship, its are 

parts of a ship, with any one of which a The sat instrument may be 
made to communicate by means of a commu! cock, 

= R. Lake, London, “ Valves.”—A icati 


‘ebruary, 1873. 
This invention consits in arranging a single slide valve in combinations 
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8 orm 
valve. 
455. J. SHaw, Hull, ‘‘ Heating.”—Dated 7th February, 1873. 
This invention has for its object, First, the partial or entire separation 
in steam (or water vaporised) for the purposes 
Pp dly, the ae of the oxygen in steam 
od water vaporised) as a sup r of combustion in coal or coke fires, 
cluding those for we for industrial, domestic, social, or 


sorts in such a manner that the said single slide valve 
the functions both of the main valve and of a secondary 


of the oxygen and hydrogen 





navigation the employment of the hydrogen in steam, 
or — ad , either as hy alone or as a compound of hydrogen 
th both carbon and oxygen, or as a fuel 


with carbon, or with ox 
8 which 


Tiatitel 


gen, or 
8 





or 
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don the spot close after its separation 
or lib . for pr g or g ting heat or caloric for industrial, 
domestic, social, or navigation purposes. Fourthly, the employment of 
the heat or caloric in steam (or water vaporised) for producing or gene- 
rating fresh steam (or water vapour), or for smelting purposes. Fifthly, 
the partial or entire exhausting of the steam (or water vaporised) from 
the cylinders of steam engines, steam hammers, and such like apparatus, 





| 
| 
| 
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by conveying it, after it has exerted its force upon the pistons, from the 


cylinder or cylinders to the fire. 
457. W. Fiercnen, Middlesex, “‘ Obtaining motive power applicable to the 
propulsion of tramway cxrriages.”—Dated 7th February, 1873. 

This invention relates to the use as a motive power of water under 
spring or weight pressure acting on rams extending through cylinders 
closed by covers and having annular spaces for the water to act on the 
piston between the rams and the interior of the cylinder. Also tw the 
application of the invention to forcing water for fire-engines and other 
uses. For which purpose an annular ring piston working between the 
outer surface of each motive power cylinder and a cylinder surrounding 
it may be used. 


73. W. R. Lake, London, “ Producing an equal distribution of heat in the 
tubes of steam boilers.” —A communication.— Dated 8th February, 1873. 

The said invention relates to a simple contrivance whereby the heat 
generated in the furnace of a locomotive or similar steam boiler is caused 
to pass equally through all the tubes of the same. In applying this in- 
vention to a locomotive boiler the inventor places in front of the open- 
ings of each row of boiler tubes in the fire-box a tube with bent ends 
which opens into the boiler above and below the boiler tubes, and which 
being filled with water and steam will not be destroyed by the fire. In 
the case of boilers already in use he uses iron bars. By this contrivance 
the heat is distributed equally between the whole of the boiler tubes. 
520. A. Barrr, Merton, Surrey, ‘‘ Utilisation of heat.”—A communication. 

—Dated 12th February, 1873. 

The following are the essential features of this invention :—First, the 
application of a jet or jets of superheated steam escaping under pressure 
when used for exhausting the products of combustion from a fire, and 
forcing or impacting the same against the tubes of asteam generator, and 
also for forcing the said products of combustion through suitable pipes or 
radiators for heating or vapourising purposes, or for om pea fires. 
Secondly, the placing an auxiliary tubular boiler made of any required 
shape between the furnace and smoke stack when such auxiliary boiler 
is combined with an artificial steam jet draught se ne between the 
furnace and said boiler. Thirdly, uniting or combining an auxiliary 
tubular steam generator with the primary boiler or with a separate tank 
containing the bulk of the water under pressure. Fourthly, the com- 
bination of a jet or jets of superheated steam with a steam gencrator 
made of any required shape, when such jet or jets is or are placed 
between the fire and steam generator, and used for the purposes 
set forth. Fifthly, a steam generator made of small vertical tubes 
having its steam outlet at the top and its water-supply pipe con- 
nected and open from its lowest part to the supply tank, so that 
when the pressure increases in the generator it will drive the 
liquid further away from the hottest part of the tubes back to the supply 
tank, and vice versd. Sixthly, the combination of a superheated steam jet 
or jeta, with a hot-air chamber or drying-room, when the said jet or jets 
is or are placed between the fire and hot-air chamber, and used for the 
purposes set forth. 

621. J. H. Jounson, London, “* Automatic regulating valves.”—A commu- 
nication.— Dated 12th February, 1873. 

The object of this invention is to dispense with the costly governors 
used in connection with steam engines, and ‘this object is attained by a 
valve chest forming part of the passage for the conveyance of steam from 
the boiler to the engine, and containing a valve so weighted and so ex- 
posed to the action of the steam from the boiler that any alteration inthe 
speed of the engine, or any change in the pressure of steam in the boiler 
causing difference ot pressure on opposite sides of the valve in the chest, 
will induce the said valve to expose or obstruct the passage in the chest 
to an extent proportionate to any increase or decrease in the speed of 
the enyine or in the pressure of the boiler. 


2649. D. Doups end J. H. Hartsurr, New Castle, County Lawrence, 
Pennsylvania, U.S., ‘* Steam pumps.” —Dated 7th August, 1873. 

The invention relates to that class of steam pumps in which the steam 
is caused to act by direct pressure upon the water, and is directed 
alternately upon two chambers having a common steam and delivery 
pipe controlled by tilting valves in such a manuer as to direct the steam 
alternately upon each chamber, one being filled with water while the 
other is being emptied. It is well known that in pumps of this class 
their successful operation depends largely on the rapid condensation of 
steam in each chamber after the water has been expelled to produce a 
vacuum sufficient to close the steam valve and cause the water to rush in 
and direct the steam into the opposite chamber. When the chambers 
become heated, however, condensation becomes more difficult in propor- 
tion to the degree of heat. Hence in the operation of pumps of this class 
much difficulty is experienced and hot water cannot be pumped, The 
invention has for its object to produce a pump free from such defects, and 
which shall be rapid and effectual in its operation, simple in its con- 
struction, easy of repair, and require comparatively little steam ; and 
consists, First, in connecting an air chamber or reservoir with the 
suction pipe of the pump; Secondly, in the construction of the suction 
valves ; Thirdly, in the sectional construction of the pump casing, so as 
to be easily taken apart for inspection and repairs ; and Fourthly, in the 
general construction and arrangement of parts of the same. The upper 
portion of the pump casing is composed of two tapering chambers made 
in one casting and separated by a partition. These chambers form at their 
top a wedge-shaped recess, in which a wedge-shaped tilting valve works 
and closes the entrance to the chamber alternately. The lower portion of 
the casing is composed of a base containing the suction and discharge 
valves. The suction valves rest on inclined seats, Having two ports 
formed therein, which communicate with the suction pipe. These valves 
are held in place by casings, and are provided with lugs on their outer 
sides, which strike against the said casings and prevent the valves from 
opening too far. The lower portions of these valves are formed with 
rounded edges, which rest in correspondingly shaped seats in the bottom 
of the casing. A reservoir or air chamber is formed in the base between 
the suction valves, extending somewhat higher than the two chambers, 
and the said air chamber or reservoir is provided at its upper purt with 
a plug provided with a spring valve opening downward. The base is 
bolted to the upper portion in such a manner as to be readily taken 
apart for inspection and repairs. 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


408. W. Cook, London, “ Elastic tires for wheels, &c.”—Dated 3rd February, 


1873. 
This relates to keeping the tire stiff with the nave. 


416. G. Hamprucn, London, “ Construction of railway carriages.” —Dated 
4th February, 1873. 
The body of the carriage is secured against sudden displ t 


mage attract the armature, which causes the hol 

— to turn on its pivots. The weight can then descend and tu , 

the said drum, which, through suitable bevel gearing, closes the brake™ 

463. W. H. J. Grout, London, “* Wheels for carriages, &c.”—Dated 8th 
February, 1873. 

This invention in imp on an i for which 
letters patent were granted to the inventor, and dated the Ist day of 
December, 1870, No. 3152, the said impr t isting in forming 
the tire of tubular india-rubber of alternate large and small diameter, 
through which a metal rod for fixing the same on the felloe ; in 
improved nuts for receiving the outer ends of the — ; also in forming 
two spokes out of one piece of metal, the spokes being held in the nave 
or stock of the wheel by semicircular pieces of metal cast thereon. 

466. T. Gratton and J. Beat, Ambergate, Derbyshire, “ Wheels and tires for 
railways.” —Dated 8th February, 1873. 

The wheel has on the inner side a projecting flange with a dovetail 
groove ; the tire has a corresponding rim and has on the opposite side a 
flange projecting inwards and formed with a dovetail, into which the 
correspondingly formed outer side of the rim of the wheel fits. Wheel 
and tire are united by set screws in a particular manner, and are by pre- 
ference flush. 

467, J. Kine, J. M. Kine, and T. D. M. Kino, London, “‘ Preventing persons 
entering and leaving trains in motion.”— Dated 8th February, 187. 


bobbins are tised and 


ahah + 








1873. 

This provisional specification describes the application uf a fence along 
the edge of a railway platform, and which is capable of being raised or 
lowered at pleasure bya lever handle. The same handle works a starting 
signal. 

468. J. Kinc, J. M. Kino, and T. D. M. Kine, London, ‘“‘ Coupling sor 
repairing propeller shafts at sea.”—Dated 8th February, 1873. 

This provisional specification describes a clip oun of special con- 
struction, and which boxes in the fractured part of the shaft, whether 
the fracture be in the middle of a length or at the junction of two 
lengths. 

469. G. F. Parnart, London, *‘ Life rafts.”—Dated 8th February, 1873. 

This provisional specification describes constructing rafts similar to 
those described in the specification of patent No. 2592, of 1853, with a 
decking of canvas, together with network, and applying inflated air 
cylinders to the central spar; also forming each of the several air cylin- 
ders into numerous compartments. 

481. J. Pinker, Liverpool, ‘‘ Lowering and raising ships’ boats.”— Dated 10th 
February, 1873. 

The features of novelty which constitute this invention consists in lower- 
ing and raising ships’ boats clear of the ship's side by means of a novel con- 
struction of davit, which is hinged or jointed to the ship’s side just above 
the water line. The davit passes underneath the boat, and bends over the 
boat inboard. The two davits carrying the boat are stayed or braced 
together, and are worked by a toothed quadrant and pinion, which is 
driven, regulated,and governed by an hydraulic or steam cylinder or 
cylinders. In connection with the apparatus there is a pulley and tackle 
to enable the davits to be raised after the boat is lowered, or to raise the 
boat with the davits. This pulley and tackle may act conjointly with 
the hydraulic or steam cylinders, or independently. 

484. V. DeaLen, Germany, ** Wheel tires, d&c.”—Dated 10th February, 1873. 

This invention relates to the manufacture of weldless tires or hoops 
out of a ring of cast steel or iron in such a manner that during the whole 
working or process, the whole portion of a ring or tire section, that is 
to say all the four sides of ,one section, are subjected to compression, 
and all particles or fibres of the material are equally compressed. 

523. R. Lyos, Bristol, “* Railway communication.”—Dated 12th Felruary, 
1872. 

This invention consists of bellows fitted to each compartment of a 
railway train, such bellows communicating with a pipe extending along 
the entire length of the train and provided with a whistle at each end, 
the same pipe forming also a speaking tube between the guards and 
drivers. On pulling down a handle in any one of the compartments the 
whistles are sounded, and at the same time a signal is shown indicating 
in which compartment the apparatus has been used. 

2650. P. Jensen, London, “‘ Railroad rails.”—A communication. —Dated Tth 
August, 1 

The object of this invention is to improve the construction of endless 
rails fur railroads in such manner as to render them more firm and strong 
and durable than heretofore, and at the same time to reduce to as great 
a degree as possible the cost of their construction. To these ends the 
invention cunsists in a continuous railroad which at any given section is 
composed of three parts breaking joints with one another, the two inner 
parts which constitute the body of the rail being secured together by an 
outer steel cap and the three parts strongly fastened together by means 
of bolts provided with an elongated head at each end, so formed as to fit 
the concave sides of the ‘‘ web” or tread of the rail, and are heated 
before they are inserted in the slots formed for their reception, and by 
cooling they shrink and securely tighten the parts together. These bolts 
may also, in addition to the shrinkage, be swayed up against the rails. 
All screws, screw nuts, nut locks, and other complicated and expensive 
parts, are thus avoided. 











Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

415. J. Witkisson, aad J. Brook, Leeds, 

ary, 1873. 

This invention relates to a novel manufacture of carpet in which jute 
or kindred vegetable fibre is used in place of wool to form the face of the 
carpet. 

417. J. W. Hapwen, “ Apperatus for mordanting, dyeing, or printing wool, 
de.” —Dated 4th February, 1873. 

The object of this invention is to apply no more than the requisite 
quantity of colour to the precise part, point, or portion of the fibre, 
slubbing, roving, yarn, or fabric under operation, and this the inventor 
effects by the use of grooved, fluted, or pattern cut rollers, the projecting 
portions alone of which rollers will deposit the colour, whilst the 
supertiuity will be received within the hollows or recessed parts of such 
rollers. 

419. J. Hotpinc and W. R. Harris, Manchester, ** Shuttle-tips.”—Dated 5th 
February, 1873. 

The inventors form cach shuttle-tip with a rounded shoulder situated 
a short distance from the point. 

420. T. W. Dunn and O. PranGwey, Trowbridge, Wiltshire, “‘ Extracting 
animal grease and other impurities from wood.”—Dated 5th February, 
1873. 

Wool in its raw state is placed into a chamber into which steam is 
admitted, and is then pressed. 

423. M. Minrieip and J. Scorr, Bradford, “‘ Fibre combing machinery.”— 
Dated 5th February, 1873. 

The invention relates to machinery for the purpose above recited, of 
the class comprising two combs or sets of teeth working in conjunction, 
as, for instance, the Noble's combs, and has for its object to secure 
the more efficient action of the tuft detaching comb. For this purpose 
the inventors employ dabbing brushes, the bristles of such part of the 
suid brushes as act on the fibre over the tuft detaching comb being made 
longer, or the ends thereof project further than those of the remaining 
portion of the said brush, and which act on the fibre over the larger or 
silver holding camb. Or in liew of the brush so formed, separate brushes 
may be used. 

470. J. W. Hapwen and J. Ranpo.ra, Bradford, “ Spinning wool, &c.”"— 
Dated 8th February, 1873. 

This invention relates to the spinning of the rovings of fibres, and the 
means therefor, in the condition as they are delivered from the con- 
denser, without further draught. This is effected by passing the rovings 
through a pair of rollers (without giving draught thereto) to the spindles 


“ Carpeting.”—Dated 4th Febru- 





(oscillations) both in a longitudinal and transverse direction by being 
suspended in a framing of peculiar construction. 
427. W. T. H. Carrinocton, London, “ Pi ting the slipping of boxes or 
carriages used in wire rope transport.”— Dated February, 1878. 
This consists in the use of blocks formed by fitting into metal or other 
frames an elastic body or bodies, such as prepared rubber, which is capable 
of com by the weight, and thus nip or grip the rope suffi- 
ciently _ the travel of the boxes or carriages up or down inclines of any 
en’ 





432. J. Earty, Dublin, “Bnumerating passengers in tramway and other 
cars.”—Dated 5th February, 1873. 

This invention consists of a combination of two or more counting discs 
actuated by a pawl motion and connected with a striking gong, all disposed 
inside a box or case, for enumerating passengers in tramway cars or other 
public conveyances. 


on R. Lake, London, “‘ #lectrical brakes."—A communication.—Dated 


February, 1873. 

The petncipal object of this invention is the construction of a brake 
which may be operated in cuse of danger either 
the guard. The electrical mechanism occupies but littl 
said mechanism has two bobbins with coils of conducting 


the driver. To the frames of the said bobbins is fixed an armature. 
Above of the there is a drum which turns two 
pivots, which ies a cord provided with a weight. 





of the sp 1g apparatus, where it is spun and made into yarn; an 
also to means and apparatus for drawing or attenuating the strips or 





rovings after taken off the condenser or other engine. 
This ia effected by a miniature carding engine as descri 
Class 4.—-AGRICULTURE. 
Including Agricultural ~— Windlasses, Implements, Flour- 
8, 
418. R. Caampers, London, “ Cleaning wheat and other grain.”—Dated 4th 
February, 1873. 


This invention has for its object the passing of wheat or other grain be- 
tween « rotary and a stationary disc, upon the adjacent surfaces of 
which w -shaped knives are set in such manner that the knives on 
the upper , when the plate is made to rotate, will correspond with 
the in’ between the knives on the lower or stationary one. The 
sides of the wedged-shaped knives are roughened, and the wheat or other 
grain, which is introduced through a hopper, will be cleaned by contact 
with the roughened sufaces of the knives when the shaft upon which 
the rotary disc is keyed is made to revolve. 

472. H. Tasker, Andover, Hampshire, “‘ Blevating corn, hay, straw, dc.”— 
Dated 8th February, 1873. 
This invention has for its 


straw, corn, hay, or other ——_ uce, whereby the trough 
of elevator up which Fee carried may be used of a great 
, and is also capable of conveniently packed for travelling, or 


out ef use. 


object improvements in the 
nell elguahann a ni 
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Class 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, dc. 

411. T. 8. a Leeds, “ Kilns."—A communication.—Dated 4th Febru- 
ary, 1873. 

The said invention relates to kilns consisting of a series of chambers 
or compartments with flues or passages controlled by dampers. The 
inventor provides each of the said chambers with a permanent separate or 
independent chimney. He also provides a hot air and steam collecting 
space in or near the rear end of each of the chambers. In a kiln thus 
constructed he provides longitudinal flues extending from end to end of 
the series of chambers both at the top and bottom of the same. 

421. W. L. Baker, London, “ Supplying fires with fuel.” —Dated Sth February, 
1873. 

This invention relates to means and apparatus for supplying fires with 
fresh fuel in such manner that the gases evolved therefrom shall pass 
through the fuel already heated, and thereby be more effectually 
consumed. The fire receptacle or basket has a barred or grated periphery, 
and is mounted in bearings, so that it can be turned on a horizontal 
axis, and some of its bars can be opened, as a door, so that fresh fuel can 
be introduced and placed upon the already ignited fuel in the basket. 
The basket is thereupon turned partly round so as to invert the position 
of its contents and bring the freshly introduced fuel under the ignited 
fuel, so that the gases in ascending from the fresh fuel through the heateJ 
fuel are more effectually consumed. 

425. B. Hunt, London, “ Kiln or furnace for the utilisation of the waste heat 
produced by the burning of bricks."—A communication. —Dated 5th 
February, 1873. 

This invention relates to an improved system of continuous fire furnace 
or kiln, which the inventor calls the chessboard system for the utilisation 
of the waste heat produced by the burning of bricks, for the burning of 
plaster, lime, the baking of bread, and the torrefaction of all other kinds of 
products. The brick kilns are arranged in a peculiar manner (corre- 
sponding somewhat with the alternate black square in a chessboard) 
round a central chimney, and the enclosed furnaces for utilising the 
waste heat are formed in the interstices (or white squares) between them. 
Openings are made in the external walls for charging and discharging 
the bricks. The enclosed furnaces are charged from above and discharged 
from the front. The brick kilns only are provided with flues communi- 
cating with the chimney, which flues can be at any time closed by means 
of dampers, These dampers, which are of a bell shape, are raised by a 
rod passing out through the top of the main smoke flue. In the smaller 
flue are registers, intended to intercept the continuity of the furnaces. 
Against the wall in the brick kilns is placed a sheet iron register for 
intercepting the communication between the brick kilns and the 
enclosed furnaces. The brick kilns alone are fed with fuel, which is 
introduced through openings made in the roof, such openings being 
covered with movable lids. 

438. A. Kweverr. London, “ Domestic sire-grates."—Dated tth 
1873. 

In the case of ordinary fire-grates, in which a considerable space exist» 
between the fire-bars and the hearth, a receptacle or box is placed in 
such space. The receptacle or box is closed at the bottom, and below the 
fire-bars are placed two plates, one of which is fixed at the hinder edge 
thereof to the back plate of the receptacle or box, and placed at an in- 
clination towards the front plate of the latter, but not extending thereto. 
The other plate extends partially across the receptacle or box and over 
the anterior edge of the hinder plate, and has ites forward edge provided 
with a spindle or gudgeons, which works or work in the side plates of 
the receptacle or box, and is capable of being raised or turned upwards 
upon the spindle or gudgeons by actuating a knob or lever connected 
therewith. The hot ashes fall upon the plates which, consequently, be- 
come heated. Such heat is radiated upwards, thus assisting in the com- 
bustion of the fuel. When a shallow space only exists between the fire- 
bars and the hearth a shallow receptacle is fitted into such space. Above 
the close bottom of this receptacle are placed flat plates centred at their 
rear ends to a pivot attached to the back part of the receptacle, their for- 
ward ends passing through a slot in the front of the receptacle, so that 
they can be placed and arranged radially across the receptacle, and of 
being closed or brought inte coincidence with each other. 

439. R. Bamber, Accrington, Lancashire, “ Fireplaces.”-—-Dated 6th February, 
1873. 

This invention relutes to those fireplaces in which there are grate-bars 
at the front and bottom as in the ordinary grates, kitchen ranges, and 
in some descriptions of stoves, and consists in each case in the construc- 
tion and employment of a perforated metal back capable of having its 
lower end moved nearer to or farther from the front bars in order to shut 
off the spaces between the bottum bars, more or less, from the front bars, 
and regulate the capacity of the fireplace as required. The back, which 
is full uf holes, or made of ruds or bars, has at the bottom snugs or pro 
jections, which can be entered into any of the spaces between the bottom 
and front bars, and also other snugs resting on the bars, and the air 
passing from below through the perforations to the ignited fuel, sends 
more heat than usual into the apartment or place in which the fireplace 
is used, and at the same time the air prevents the back from burning 
away; and in kitchen ranges side plates can be rsed for diminishing the 
capacity of the fireplace longitudinally, and preventing the fuel from 
passing below the builer or oven when not in use, and in all cases it will 
be found that in consequence of the diminished capacity of the fireplace 
and the propulsion of the heat into the apartment there will be great 
economy in fuel. 

447. R. Brown, Edinburgh, *‘ Stop valves or taps.”"—Dated 7th February, 
1873. 

The improved valve or tap comprises a body part and a connecting part 
The connecting part, which is te be soldered or otherwise joined or 
coupled to the supply pipe, is formed with a valve seat, and is provided 
with a conical or dise valve which opens against the pressure. The body 
part is made to screw into the mouth of the connecting part, or it may 
be attached by means of flanges and screws. In one modification of the 
body part it is made with a valve seat, and is provided with a conical or 
disc valve opening against the pressure like that of the connecting part, 
and cither of the valves is made with a projecting spindle, whereby the 
valve of the connecting part is pushed open by the valve of the body part 
when the latter is open. Any known construction of the body part and 
its valve may be adopted, provided the entering end is arranged to push 
open the valve in the connecting part. 

460. J. Roppis, Birmingham, ‘‘ Chimney covl.”—Dated 8th February, 1873. 

This improved cow! is closed at the top, but is fitted at the sides with 
any equal number of valves, these being by preference two or four in 
number, and are so fitted that the valve or valves on the one side is or 
are connected by a metal rod or rods with the corresponding valve or 
valves on the opposite side ; and these said valves being hung or sus- 
pended by loops or hinges, are free to open and close as may be required ; 
and each corresponding or opposite set of valves being connected by the 
said rods are acted upon by the atmosphere in such manner that a storm 
or current of wind blowing against any one or more of the said valves 
close them, but open those other of the said valves on the opposite side 
of the cowl with which they are connected, as aforesaid, and through 
which the smoke of the chimney is then free to escape. 

471. T. GC Fawcerr, Leads, “ Brick-making machinery."—Dated 8th 
February, 1873. 

This invention relates tu improved construction of dies for pressing and 
forming the face of the brick, and improved means and apparatus for 
insuring and securely holding the cylinder in proper position fur the 
action of the presser die, for operating the plungers, for removing the 
brick from the moulds when formed, for lubricating fhe plungers and 
moulds ; and also in the use and employment of a cam for actuating the 
feed bar in lieu of a crank, so as to distribute more evenly the pressure 
or strain on such bar. 

614. C. CHanet, Paris, ‘‘ Fuel.”—Dated 19th February, 1873. 

The invention consists in agglutinating or agglomerating begass (the 
ligneous residuum of sugar cane, after extraction of its juicy or saccharine 
principle) with resin, coal tar, or pitch, or any like agglutinating and com- 
bustible matter for the manufacture of fuel. 
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Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, éc. 


413. H. C. Marva, Birmingham. “ Ritled breach-loading fire-arms.”—A 
communication. — Dated 4th February, 1873. 
This invention ists, First, sub tially in making the lands in the 
breech tube narrower than the lands in the barrel, so that when the 
breech tube is inserted in the barrel its lands conceal themselves behind 
the lands in the barrel, and do not project on either side, even although 
the lands in the barrel may vary slightly in — the barrels 
having been rifled with cutters of different widths. e inventor forms 
inclined surfaces in the rear end of the barrel forward of the breech tube, 
and also in the forward end of the rifled tube, so that the bullet shall gra- 
dually enter the rifling in the barrel, and sv that the said inclined 
ition and obviate the ill 





effects of an. ht discrepancies between the rifling in the tube and that 
in the x invention consists, Secondly, rifling the forward 
end of the breech tube to a diameter than the interior of the 


idge case, having its furward 
end also rifled both externally and internally ; that is to say, externally 





to fit the interior of the rifled breech tube as , ani y, 
to fit the exterior of a bullet, which has been rifled so as to exactly fit 
the barrel before being inserted in the said cartridge case. 
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Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj; , Ornaments, 
struments, Lamps, Manufacture of Dress, dc. 
440. J. Josepu, Birmingham, “‘ Tachable and detachable dress, flower, or 
bouquet holders.”—Duted 6th February, 1873. 

The novelty of this invention consists in so fashioning and arranging 
brooches or other like ornaments, that while being unique in them- 
selves are constructed and adapted for holding natural or artificial 
flowers. 

. , 
462, C. U. Cottins and J. Arnot, Birmingham, “ Lock and latch furniture.’ 
—Dated 8th February, 1873. 

According to this invention a back is inserted in the rose and secured 
by the turning over of the outer edge of the rose upon the back. A su 
port to the spindle and stop to the knob are thus formed. The rose 
attached to the knob by burnishing or turning over the edge of the cen- 
tral hole of the rose upon a flange on the neck of the knob. The spindle 
in rim and latch locks is notched or stopped for limiting the dist. to 
which the follower can pass on to the spindle. The mounts of China and 
non-metallic knobs are fixed in the rose by a back which is burnished 
or spun upon the rose. Or the back is dispensed with, and that part of 
the mount through the rose is comp: so as to secure the 
edge of the hole in the rose between two flanges on the mount, The ten- 
dency of the knob to get loose in the mount is pf ted by projecti 
on the inner face of the mount taking into recesses in the neck of the 
knob. 











Class 8.—_CHEMICAL, 

Ineluding Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 


569. J. Patison, Airdrie, N.B., “ Distillation of coal, &c., for producing gas, 
&c.”—Dated 15th February, 1873. 

This invention consists of an improved mode and means of carrying on 
the permanent or continuous destructive distillation of coal or shale, or a 
mixture of these with other — substances, or heated bricks, coke, 
scrap iron, or other such equivalent, for the production of said products 
and hydrocarbons for lighting, heating, and other pu , by feeding® 
the said materials to be heated into long cylindrical iron, clay, or other 
retorts capable of standing the great heat required for ee 
or vapours being distilled over by them. The retort is laid at an angle 
with closed ends, and has the material to be treated (suitably broken up) 
charged or fed into a hopper or mouthpiece at the highest end, fit 
with a tapered charging plug and weighted lever, which, when lifted by 
the operator admits the charge and aguin closes the throat when let go. 
The materials thus charged into the throat, may, by a feeding screw 
fitted in it, be further fed into the upper end of the retort, which is itself 
fitted with a long screw shaft or shafts, having the screw formed to act 
as a continuous screw by angled radial biades fixed or formed on the 
spindles, and which, with angled teeth at the upper end, draw in and 
compress the material through the upper contracted end, and screw it 
slowly to the far lower end of the retort, loosening and stirring it to free 
the gaseous products in its course, while the destructive distillation is 
constantly going on, room being left at the top for their free exit at the 
highest part from one large pipe or several small ones for their subsequent 
purification, condensation, or other treatment and use in a usual manner; 
the residuum and solid carbon heing discharged through a close duct at 
the lower end into water, or close vessels, or otherwise, for subsequent 
use in heating the retort, or for other purposes in a usual manner. First, 
and specially for distilling off the great part of the hydrocarbon compounds 
at low temperatures by these improvements from the coal and shale, or 
their mixture with other substances, iron retorts may be used and heated 
in the inside by the admission or injection of superheated steam or other 
vapours or gases, maintained steadily at the lower temperature until the 
eliminated gases are exhausted from the material being treated. But, 
secondly, and specially for the distillation of the said substances and 
their mixtures, for obtaining the greatest amount of illuminating or per- 
manent gases, and freeing the residuum of all volatile matter, a much 
higher steady heat is employed, and the retorts are thus preferably 
formed of fire-clay or other equivalent, and heated from the outside in a 
usual manner by fuel or gas heating close furnaces; and in this second 
case it is preferred to lead the vapours generated through highly heated 
bricks, coke, scrap iron, or other equivalent, in a close chamber or retort, 
80 as to decompose the hydrocarbons, and thus eliminate or produce the 
greatest possible quantity of the permanent gases desired. The one end 
of each feeding and conducting screw shaft would pass out through a 
fluid-tight stutting-box in one end of its respective retort, se as to be 
driven by gearing outside. When by the said first distillation (as at low 
temperature) the treatment is not carried on, so as to eliminate all the 
oils from the residuum, these residua could be run off while hot by a pipe 
and tap for the purpose, at the lowest part of the retort. To use and 
treat the nitrogenous liquid products (obtained by the said first distilla- 
tion at low temperature) they are neutralised with acids to form salts on 
evaporation in the usual manner ; and to use the hydrocarbon oils these 
may be distilled, condensed, refined, and purified by acids and alkalies, 
all in the usual manner. But these said crude hydrocarbon oils obtained 
by the first treatment, or such hydrocarbons obtained from other sources, 
may by another improvement be heated to 80 deg. to 90 deg. Fah., and led 
by pipes controlled by taps from a suitable heating or other cistern above, 
through the lower part of the retort, and the said highly heated residuum 
therein, so as by a second or double distillation to be decomposed or 
eliminated into the per t or illuminating gases desired ; and by 
another treatment this latter improved second or double distillation of 
the hydrocarbon oils may in like manner be performed or executed in 
ordinary retorts, as well as in the constant acting cylinders with feeding 
and conducting screw spindles revolving in them. The final solid residuum 
or carbon obtained from any of these improved processes may subse- 
quently be ground for blacking or used for octal or fuel for heating 
the retorts, or for other heating purposes. 

605. E. Rotin, Braine le Comte (Belgique), “‘ Weighing machine.”—Dated 
18th February, 1873. 

The improvements described in this specification are effected by making 
the arms of the various levers square or at right angles with each other ; 
by placing the mechanism outside of the platform or table; by making 
the box or case of cast iron, serving at the same time as a seating or bed- 
plate for the mechanism, and by an improved mode of wedging the weight 
beam when not in use for weighing, and allowing the table to rest 
immovable on supports urranged for the purpose. 


309. Sm, London, ‘‘ Manufacture of salt."— Dated 3rd February, 





The features of novelty of this invention consist, First, in arranging 
the heat flues of salt pans in a zigzag, winding, or circuitous direction, 
instead of the said flues passing direct from the fires to the chimney as 
heretofore generally practised, and by these means to utilise the heat that 
is now lost, and thereby ec ise the ption of fuel. Secondly, 
in surrounding salt 8 with some substance or material which is a non- 
conductor of heat to prevent loss of heat by radiation, also in adapting a 
cover to the pan to protect it from rain or cold air. ly, the forma- 
tion of a brine tank immediately above the salt pan through which the 
flues in a series of tubes or passages shall pass ; the said tubes or passages 
coming immediately in contact with the brine in the tank will impart to 
it its heat, and thus increase the temperature of the brine. 


429. a P. Suarr, Warwick, “‘ Manufacture of steel.”—Dated 5th February, 
873. 





This invention consists in the enghemen of any hydrocarbon or other 
carbonaceous matter, alone or in combination, ca bie of being applied 
to heated iron in regular quantities, and whilst the iron is in a closed 
furnace or retort, the air being carefully excluded and the carbon applied to 
the iron in as purea state us possible 


435, ae Harrison, London, “ Manufacture of gas.”"—Dated 5th February, 


1873. 
This specification describes a method of curgniies air by passing it, 
under pressure or otherwise, through water or any other suitable liqui 
that will absorb a larger proportion of oxygen of air than of the nitrogen. 
The air thus oxygenised is recovered from the water by a pump or other 
suitable means, and stored for use in a holder, whence it is conveyed by 
ese to where required for use, and is then — through a suitable 

ydrocarbon, and thus converted into inflammable gas or vapour adapted 
to lighting and heating purposes. 
445. a Mackig, London, “‘ Explosive compounds.”—Dated 6th February, 

im 

This provisional specification describes apparatus for steeping cotton 
pulp or waste in an acid bath, placing it in digesting pots, and removing 
the pots in a cradle by a crane to the cooling pond. Freeing gun-cotton 
from acid by passing it through rollers. Apparatus fer ascertaining the 
amount of dry gun-cotton in a mass of wet material. A tus for 
granulating compound of cotton gunpowder. Apparatus for giving any 
desired density to granules of cotton gunpowder. 
495. W. C. Nancie, Devonshire, ‘‘ Composition or paint.”—Dated 11th Feb- 

This cot te posed of resin, plaster of 

com m or paint is com coal tar, r 

Paris, dry red lead, Spanish brown, and benzoline, is first 
dissolved by heat, then mixed with the plaster of Paris; to these are 
added some tar, red lead, and Spanish brown, and when well mixed the 
remainder of the tar and other ingredients are added, and the whole 
boiled. When cold the benzoline is added. This paint is particularly 





recommended for preserving iron, but may also be applied with advan- 
tage as a coating for other metals and substan 


Ces, 


Musical In- | 





2567. W. Leecu, London, “ Preserving wood.”—A communication.—Dated 
29th July, 1873. 2 
These chemical solutions consist of the following: One d of arse- 

nious acid, and one pound of carbonate of soda dissolved in four gallons 
of boiling water. In a separate vessel is dissolved sixteen ds of 
sulphate of copper in sixteen gallons of hot or cold water. ese solu- 
tions are then mixed together and poured upon the timber or wood to be 

reserved, and in which it is thoroughly immersed, the solution be 

eated to a boiling point by a steam pi) In cases where the heating o! 
the solution is not practicable, one on of cold water is mixed with 
sixteen ounces of sulphate of copper and one quarter of an ounce of 
arsenious acid, and two coats are applied with a brush to the article or 
material to be preserved. 








Class 9,—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2618. F. A. Patmer, London, ‘* Electro-magnetic machines.”—A communica- 
tion.— Dated 2nd August, 1872. 

The feature of novelty of this invention consists chiefly of an improved 
construction of the armatures whereby “ pull back” or retardation is 
obviated. The armatures consist of a central bar attached at its centre 
to the face of the wheel, and ha crossheads formed upon them about 
midway between its centres and ends, the said crossheads having short 
bars formed upon their ends parallel with the central bar, and the ends 
of which project to equal distances upon the outer and inner sides of the 
said qrentnesiie. The aforesaid wheel revolves in bearings in the frame 
of the engine, and the said armat are operated in tion with 
horseshoe magnets having coils connecting with a battery and with suit- 
able appliances for successively closing ond breaking the circuit. 








Olass 10,—_MISCELLANEOUS, 
Including all Patents not found under the preceding heads, 
342. a A. Buake, Middlesex, “* Self-acting fire alarm.”—Dated 28th January, 
3. 


This invention relates to a self-acting fire alarm, by means of which 
the inmates of any house or building or persons in the neighbourhood 
may be warned of an outbreak before it has attained any jiderabl 

gnitud t ists in disposing a strand or cord of gun-cotton or 
other quick-burning substance about the rooms of a house so that on a 
fire breaking out the gun-cotton will be quickly ignited and explode one 
or more cartridges of gun-cotton or other explosive with a sufficiently 
loud report to give the alarm. 

344. D. A. Carr, and C. P. Bartow, Middlesex, “ Electrical signal 
apparatus.” —Dated 28th January, 1873. 

The object effected by this invention is that no train ng ew 
line of railway can approach within a limited distance of the preceding 
train without receiving a warning signal. Along the line are places 
(either stations, junctions, or other places on the line) at which a signal 
can be transmitted electrically on to the engine or on to any e of a 
train, by pref hrough insulated metal bars placed along the line in 
the manner described in the specification of a former patent granted to 
them on the 18th day of May, 1872(No. 1520). In between these are other 
places, at which a train passing over a lever or other mechanical or elec- 
trical apparatus causes the insulated bar at the station the train has just 
left to be uncoupled from a battery, so that any following train arriving 
at such station would receive a al of line blocked, and at the same 
time causes the insulated bar at the preceding station to be coupled up 
to its battery, so that when a following train arrives at that station the 
line clear signal will be given to it. 

358. G. Leacn, Leeds, Yorkshire, ‘‘ Facilitating the operation of sea fishing.” 
—Dated 29th January, 1873. 

The principal object of this invention is to dispense with a great part 
of the manual labour heretofore necessary in sea fishing with very long 
nets, and to substitute therefor hanical appli ,» which may be 
driven by steam power. 

364. G. Peacock, Starcross, Devon, “ Chain cables.”"—Dated 30th January, 














io. 

In making chain cables according to this invention the links are welded 
in the usual manner, but instead of being in the ordinary oval shape and 
provided with studs extending across their middle or central portion, 
—_ are closed in the middle and formed into eyes at each end, and an 
oval band or hoop of iron is welded around the said closed or central 
portion of the link. The interstices at this closed portion of the link 
within and adjacent to the ring are filled with some metal or alloy, 
which will protect the link from oxidation and give it a smooth and 
finished appearance, 

871. W. R. Lake, London, ‘‘ Fire-alarm and water supply apparatus.” —. 
communication.—Dated 30th January, 1873. 

This invention relates to extinguishing fires in cities and towns and 
preventing the occurrence of conflagrations, and consists, First, in an 
automatic fire alarm which is set in motion by the excess of heat in the 
building or apartment in which a fire breaks out, and through the 
mediums of an ordinary telegraph instrument and telegraph wires indi- 
cates at any desired number of stations of the fire department the occur- 
rence of such fire and the exact locality thereof ; and, Secondly, a water 
supply whereby the water is conducted to every part of each building by 
means of stationary steam engines and force-pumps operating through a 
system of pipes in such a manner that a stream or streams of water may 
instantly and without loss of time be thrown upon any fire that may 
break out; the two parts —— forming a complete system for ex- 
tinguishing fires and preventing conflagrations, inasmuch as the alarm 
is given and the water can be applied without loss of time, and before 
the fire has had time to spread to adjacent buildings. 

378. J. Ipperson, Leeds, Yorkshire, ‘‘ Lavanting machines.”—Dated 31st 
January, 1873. 

A lavanting wheel with brackets on its rim; headstocks are fastened 
to rim, adjustable rollers. The lavanting wheel frame carries 
a swing table, on which the material to be operated upon is placed ; a 
cam, eccentric, or equivalents, actuated by a treadle or foot lever, brings 
the table to it work. The rollers are kept to their work by springs ; for 
fluting, rollers are used of wood or metal, 


381. L. Strance, London, “ Presses.”—A communication.—Dated 31st Janu- 
ary, 1873. 
The pitch of the screw of the press is different at different parts of its 
length, so as to give a slower speed and greater power when required. 
Means of withdrawing the follower are described. 


383. G. Duncan and W. A. Witson, Liverpool, “Printing machines,”— 
Dated 31st January, 1873. 

This consists in placing type or stereotype on the internal surface of a 
segmental plate and employing revolving and rotating impression cylin- 
ders, each with grippers to bring the sheets in contact with the type. 
Two sets may be used for “ perfecting” printing. 

385. J. Broet, London, “ Lighting and heating.” —Dated 31st January, 1873. 

This invention relates to a peculiar arrang it of ap t for ro- 
ducing an inflammable mixture of air and the vapour of volatile hyve 
carbons to be as a gas for ligh and heating pu’ , in com- 
bination with which the inventor employs an automatic regulator for 
regulating the preduction of such infl ble mixture in accordance 
with the rate of consumption for the time being. 

388. R. G. Heaton, Birmingham, ‘Compound multiplying fishing reel, 
with revolving handle plate.”—Dated 1st February, 1873. 

The novelty of this invention consists in so the parts of reels 
for fishing tackle as to increase the multiplying power, and at the same 
time simplifying the construction and action by the use of an outside 
revolving handle plate. 


390. bane Oxton, Chester, ‘‘ Waterproof garments.’ —Dated 1st February, 


‘ bow dl features of ane —_ ——— Se nang = consist in 
orming waterproof garments such as coats, jackets, cloaks, capes, 
gaiters, leggings, and other analogous articles, with a pipe, cord, or 
waterway so placed that rain or other moisture runn’ down the 
surface will be directed or led to one or more distinct points and run 
away clear of the wearer’s kness and undercloths, 
395. C. Perrirer, Leeds, ‘‘ Producing a blast or forcing air."—Dated lst 
iar aavoliien vitihes tegraat ying water under pressure for producing 
vention rela emplo; water under ‘or u 
a blast, or forcing air. Water oy pressure coming through a pipe 
passes through a rose, the bottom of which is made with small holes, and 
underneath these holes wires are fixed, for the purpose of cut or 
dividing the water sing through the holes; the rose is fitted ina 
cylinder having air holes at the top, and a suitable air is left 
between the rose and the cylinder. Atmospheric air coming Cirough the 
air holes and space strikes amongst the divided or cut water, and is 
forced by the pressure of the water through an air pipe, and the water 
eee pipe made at the bottom of the cylinder or 
pe. 
897. A. M. CLark, London, “ Device for ticketing shop goods, &c.”—A com- 
munication. — Dated 1st Pe nang 1873. ” 
This device for ticketing goods in shops, holding railway or other 
tickets, and many other pu aS 2 
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heat of the steam ; 

of the water or other liquid that is to 


; and, Third, 
usually takes place when steam is 


the noise and rattle w! jected 

under pressure into a liquid. 

406. J. H. Jounson, London,.“ Tin foil, d&e."—A communication.—Dated 
8rd February, 


peculiar process of and a for manu- 
facturing at one and the same time, and in one a) , two sheets of 
tinfoil of any desired thickness, or of coating, if desired, a plate or sheet 
of lead-or other metal with tin by allowing the molten tin to adhere to 
the sides of a prepared surface which is drawn up vertically through the 
bath of tin belng divided for that purpose. If a sheet of scoured metal 
be so drawn up the tin will adh 
coat it. 
407. F. A. H. Donatn and C. E. F. Jasper, Dresden, Saxony, “ Cigars.”— 
Dated 3rd February, 1873. 
The First part of this invention relates to a filler-making 
tobacco from which the fillers are to be made is 
thence conveyed into a channel, in which it is f 
cut-off tobacco first drops on two movable hinged gates ; it is then con- 
veyed into a strap and a movable rolling board. Before the rolling 
perati the attendant must have placed the binder on the 
strap. The Second Lang “ this ae ee. toa ae = moulding 
the points of the cigar fillers and apparatus to be app! lor purpose. 
Guecmh of the filler is introduced into a recess between the dies. The 
dies are closed and the filler end compressed. 
400, J. H. Wenner and J. Roy, Paris, “ Umbrellas.”—Dated 8rd February. 
873, 


1873. 

Hollow ribs are employed of the form of a horseshoe in section and 
tormed in two or three parts united by hinge joints. The parts are ke 
rigid when the umbrella is opened by means of arod moved by the 
ordinary stretcher. The handle or stick is made in several parts moving 
upon one another, telescope wise. 

401. J. B. Caron, Paris, “ Apparatus for the use of smokers.”—Dated 3rd 
February, 1873. 

This apparatus consists of a box provided with a prepared wick and a 
steel disc turned by a spring or gearing and made to strike when required 
against a piece of hard stone, by which sparks are produced and light the 
end of the wick. 


409. J. ©. Mewsurn, London, “Cocks for water meters."—A communica- 
tion.—Dated 4th February, 1873. 

This provisional specification describes the making of the rubbing or 
frictional parts of the plugs of cocks, viz., those parts which bear upon 
the seat, horizontal instead of conical or tapered, so as to prevent stic' 
or jamming. 

414. C. McK. Tatcorr, Manchester, “‘ Screws.”—A communication.—Dated 
4th February, 1873. 

In the machine forming the subject of the present invention, the blank 
from which the screws are formed is gripped between jaws moved to open 
and shut automatically, and while so ped is acted upon by a planing 
tool or more correctly speaking a slotting tool moving in a right line or 
nearly so, each cutter in the tool cutting to a different depth, so that each 
cutter planes off its own shaving, and the slot is finished when the whole 
tool has traversed over the face of the blank. 

424. P. McIntyre, Glasgow, N.B., “ Machinery for sharpening masons’ and 
engineers’ cutting tools and chisels.”— Dated 5th February, 1873. 

The nature of this invention consists in inserting the points of the 
chisel between openings in the periphery of a pair of steel rollers running 
towards each other and the entering chisel, so that as two eccentric or 
cam-sha parts come round simultaneously at the same rolling speed, 
they roll or squeeze the hot point of the chisel to the flat angle or curve 
and thinness or sharpness desired, and throw it back out of the roller 
while yet hot, when it is caught by the attendant and the point put in 
between the cutting shears of a clipping machine, which cuts off 
sufficient to square the cutting edge smooth and sharp, or serrated 
regularly with points or teeth, for what is known as the American 
rough pointing or , the working knife of which cutters may 
be reciprocated and worked from an eccentric on one of the roller shafts 
or a separate shaft driven by it for the purpose. The steel rollers are 
mounted in sliding bushes with screws and gearing for setting them to 
and from each other, in strong side frames fixed on bed plates, all as « 
portable rolling machine, having the spindles for the rollers geared to each 
other by spur wheels keyed on them, one of which is driven by a crank 
handle and fly-wheel, or by motive power as described. 


426. G. Brown, Leeds, ‘‘ Horse-shoes.”—Dated 5th February, 1873. b 

The improved shoe is provided with three (or more) steel dies, which 
are dovetailed into and secured by screws to the shoe, one at the front 
and the other at the rear, to prevent the horse slipping when drawing or 
backing. The dies project downwards beyond the surface of the shoe (so 
that the latter never touches the ground but in case of accident), and give 
the horse or other animal a better footing and *‘ purchase” on the . 
The dovetailed of each die jis broader towards the inside of shoe 
than towards the outside, which will have the effect of removing the 
strain from the screws, one of which fastens each die to the shoe. 


428. J. P. BARNARD, Gloucester, ‘‘ Means for preventing the falling of cages, 
skips, &c.”—Dated 5th February 1872. 

This relates to cross timbers or bars working upon a common centre or 
to separate centres, and with the four legs extending outwards, the 
lower ones being shaped to engage into teeth or detents in or on the side 
walls of the shaft or uptake when acted upon by springs. 


430. J. Tavtor, 8. Buckiey, and T. H. Cuapwick, Oldham, Lancaster, 
“* Drawing or charging retorts.” —Dated 5th, February, 1873. 

This invention relates to an arrangement whereby the retorts are drawn 
and a fresh supply of coal or other such material is at the same time 
supplied. 

433. A. M. CLark, London, “ Applying lining to straw board, d&c.”—A 
communication.—Dated 5th February, 1873. 

This invention consists of a pasting apparatus and carrying and pressing 
rollers of the thin paper and straw board to be lined; also an endless 
carrier for the latter, arranged to paste the thin lining paper, lay it on 
the straw board, and unite it thereto by pressure. Also a steam heated 
calendering and drying cylinder, and carrying apron in connection 
therewith, and delivering carriers and rolls, for d , calendering, and 
delivering the lined board. Another feature of the invention consists in 
the construction of the calendering roller of an inside and an outside 
cylinder, conn together at the ends steam-tight, so as to form an 
annular space for the steam used for heating, whereby less heat is lost by 
radiation, and the roller is made capable of sustaining greater pressure 
to the om i inch, and the load of water of condensation to be carried is 
diminished. 


434. E. R. Carman, London, “ Tuck creaser, quilter, or marker.”—Dated 5th 
February, 1878. 

The device consists of a slotted plate fixed ina handle, and marked 
with a gauge. One or more marking wheels are fitted in the slot, so as 
to he adjustable at any distance apart, which wheels are passed over the 
fabric for marking or ae the same in straight or curved lines, The 
device may also be arranged for marking scollops or patterns. 

437. J. J. Hays, Hertingfordbury, Hertfordshire, and W. B. Hays, Ealing, 
——. Centrifugal hydro-extracting apparatus.”—Dated 6th Feb- 
ruary, 5 

The object of this invention is to render the action of centrifugal hydro- 
extracting apparatus continuous. This is effected by pg em | within 
the rotating vessel an inner cylinder or framing carrying a helical scra} 
driven at a speed somewhat greater or less than that of the ro’ 


By t it and the inner cylinder is carried 
onward by the on of the helical scraper, moving it longitudinally 
along the porous surface of the vessel, and is finally discharged at the 
other end, In this manner moist peat, grains, or spent hops, or like sub- 
stances, may be subjected in a continuous manner to cen! action 
for the extraction of moisture fromthem. Also sugar —y thus 


= 


ere permanently thereto, and thus 











through a centrifugal apparatus for purification, the uor 
being supplied in a continuous stream. The helical scraper (~ A a 
or may be furnished with a brush, for more effectually distributing 


the matter and clearing the pores of the vessel. 
442. W. Dean, Bradford, and R. Lancaster, Shelf, near Halifax, Yorkshire, 
“ Gas 3. —, 6th February, 1873. 
A guide or parallel motion is employed preventing the balloon or dia- 
ree working sideways. It is le by a continuation of the valve 


my wor! through a metal bush on which is fitted a metal cap ; 
e balloon or diaphragm is also made larger and in proportion to t 
requirements, 


448. J. H. Jounson, London, “‘ Combined pencil and eraser.” —A communica- 

‘Dated 6th February, 1873. 

This invention relates tolead or crayon pencils having an india-rubber 
cousists essentially 


or other like eraser at one end of same, _, — 

in making a w cased or crayon of equal or 

equal diameter it tire length, into one of the 
length of which is inserted in the usual manner the lead or 
crayon, whilst within the portion ite of 
the said wooden case or is a cylindrical ber for the 
reception of a cylindrical piece of india-rubber or other like eraser, which 
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444. A. V. Newton, London, “ Treadle motions.” —A icati 
. _ 6th February, 1873. 

The object of this invention is to provide a foot power or treadle 
motion suitable for sewing machines, jig-saws, hand lathes, and other 
light machinery, which uire the dri shaft or fly-wheel always 
to be turned in the right direction, and with a noiseless and positive 
power. 


446. A. Prince, London, “ Packing into parcels tobacco or similar substances.” 
—A communication.—Dated 7th February, 1873. 

of the invention consists in providing an intermittent 
, Sup with moulds and movable tubes for containing 
material, with self-acting mechanism, that when 

put in motion by the fects of the said table will nang Sees aot s 
that will, after the tube been filled 
th kk: hen folded Meee tt 

nally compresses the packet when and ejec' 
the machine, a tumbler lock being vided that will steady and 


passage to them, thus attenuating the forcible resistance which both 
wind and water t, the pure and simple displacement thereof. 
In conjunction with the ro! and working simultaneously with them, 
are two four- screws, this combination duci e tical 
rolling on the water, and so atttaining the requisite qualities for navi- 
gating the high seas. 
2600. G. Hasetine, London, “ tion and packing of water-colours.” 
Bn ny ee fh 
ven' to an impro m o! 
and for sale what are known in trade as water- 
colours. e said invention consists in and putting up the 
said colours in tablets or sheets on pasteboard, paper, or the like. 


2641. G. T. Bousriecp, Sutton, Surrey, “‘ Sewing machines.”—A communica- 
tion.— Dated 6th August, 1873. 

This complete specification describes, First, a new kind of shuttle 

ver, so that the shuttle can be removed from sewing 

hi particularly from that class of said machines used for stitching 








the position of the table during the action of the r 
449. T. G. F. Doiwy, London, “ Saving life at sea.”"—Dated 7th February, 
1878. 
According to this invention water bottles, such as those with which 
ts are always provided, are constructed so that they can be readily 
fitted to the chest in case of emergency, and thus constitute a life-saving 
apparatus. 
450 S. W. Maquay, Dublin, “‘ Furnace retorts.”—Dated 7th February, 1873. 
This invention consists in constructing furnace reterts for manu- 
facturing and generating gases upon a continuous principle, in which 
revolving tubes are employed for inserting the charges. 
451. R. Jones, London, “ Davy’s safety lamp.”—Dated 7th February, 1873. 
This invention consists in extinguishing the flame in Davy’s safety 
lamps on any attempt being made by miners and others to remove the 
light therefrom. 


452. W. R. Lake, London, “ Valves."—A communication.—Dated 7th 
February, 1873. 

This invention relates to the valves and ports of direct-acting engines 
for the purpose of obtaining a perfectly sure and regular movement, and 
SS heretofore experienced, and consists in arranging 
the main slide-valve upon a movable seat, which is itself a valve, and is 
provided with suitable parts so that it may operate as the main valve of 
the engine under certain circumstances when the ordinary valve would 
fail ; and further, in certain improvements in the arrangement of the 
auxiliary valve and ports, and in the construction of the motive piston or 








plunger. 
456. J. H. James, L ter, ** Or tal surfaces.” —Dated 7th February, 

1873. 
This invention ists in or ting surfaces on a plain, dyed, or 
printed state by block printing their patterns in a mixture of oil and 
itable adhesi lut material ; the same block, or 





size, or other org 
one of similar pattern, is then caused to take up on its pattern surfaces 
gold colouring matter in a dry state, and the block is again impressed 
upon the part of the fabric which has already been printed with oil and 
size or other suitable adhesive or glutinous material, and upon that sur- 
face so printed the gold pattern. 

458. A. Lararcue, Middlesex, “‘ Production of gas.”—Dated 7th February, 

1873 


This invention relates to the introduction of steam into petroleum, or 
other hydrocarbon oil, in order to the production of combined gas or 
vapour for use when lighted in heating or otherwise. Also in some cases 
to the combination with such oil of highly-rectified petroleum, or such 
like spirit, and the use of a low pressure of steam to liberate the gas. 
Such oils may also be combined with gas-tar, or Stockholm tar, to render 
them inflammable. 

461. A. Prince, Middlesex, ‘‘ Distributing colour upon continuous lengths 
of paper.”—Dated 8th February, 1873. 

The novelty of the invention consists in distributing colour uniformly 
on the continuous lengths of paper whilst passing over a revolving 
cylinder by means of a felt covered roller conveying colour to the same 
from a colour-trough, and four or more brushes actuated by cranks and 
univeral joints which give to the brushes a compound motion that evenly 
and uniformly distributes the colour over the whole upper surface of the 
traversing paper, from whence it is conveyed in the o yy manner 
by means of rollers positively driven by endless chains and toothed 
wheels into a chamber or space for the purpose of being dried. 

464. W. J. Scutesincer, London, “‘ Seeding or stoning raisins.”—A com- 
munication. —Dated 8th February, 1873. 

This invention relates to machines provided with a grate and expelling 
and compressing jaw, arranged to act to expel the wae and to discharge 
them and the seeded or stoned raisins. The said machine has a novel 
arrangement and construction of the compressing, expelling, and grate 
jaws of the raisin seeder, and also a novel arrangement of other parts in 
addition to the said jaws. 

465. W. J. Scuiesincer, London, ‘‘ Tool or implement chiefly designed for 
warehouse and household purposes."—A communication.—Dated 8th 
February, 1873. . 

This said imp’ d tool or impl it comprises an adjusting spanner 
for screw nuts and bolts, and pipe wrench, an ordinary nail hammer, and 
a tack and claw hammer, a screw driver, a bed key, and a holder for the 
reception of a gimlet, bradawl, or other like instrument. 

479. C. Sipriot, Milan, Italy, “ Exhibiting placards, &c.”—Dated 10th 
February, 1873. 

The invention consists in a peculiar construction of apparatus for effect- 
ing a continuous or intermittent passage or travel of the placard or other 
advertisements before the eyes of persons passing by. 

497. D. Fisken, Northumberiand, ‘‘ Rope porters.”— Dated 11th February, 
1873. 


That part of the porter placed in the ground the inventor forms of steel 
prongs sharpened at the lower end which he secures to a stake or extends 
upwards, so as to form part of brackets which hold the pulley stud upon 
which the pulley is mounted loosely. In the former case the brackets are 
secured to the upper part of the stake, but in either case they are carried 
up above the pulley, and their ends turned imwards and aslant so as to 
prevent the rope running off the pulley when the pulley is in a line with 
the latter, but so as to allow of the rope being immediately removed by 
simply turning the porter slightly. 
514. W. Newe.i, Birmingh “ Or 

12th February, 1873. 

This invention consists in ornamenting the bodies, lids, and feet of 
teapots and other vessels, plate covers, waiters, and other articles, or 
parts of articles made of tin-plate, in the following manner ;—The body 
or part of the article to be ornamented is placed in a concave or hollow 
steel die having the general figure of the article to be ornamented, the 
said die being engraved or sunk internally with the required design or 
ornament. A rotary motion being given to the die and the article within 
it by means of a lathe or other machine, a pressing or burnishing 
pressed with great force against the rotating body, and the metal of the 
said body is pressed against the interior of the ornamented die, and 
thereby made to receive, or is impressed with, the design or ornament on 
the die. In this way various articles, or parts of articles, of tin-plate 
may be ornamented. 

522. J. H. Jounson, London, ‘‘ Lawn-mowing machines.”"—A communica- 
tion.—Dated 12th February, 1873. 

This invention relates to improvements in lawn-mowing machines, and 
more es ly to hand lawn mowers havinga revolving cutting apparatus 
driven by two driving wheels, and consists, First, in arranging the 
gearing so that any required speed can be communicated to the cutters, 
the said gearing being conveniently protected by the driving whecls and 
side-plates or frame of the machine. Secondly, in arranging the gearing 
and studs or shafting on which it turns so that different sized cog-wheels 
supplied with the machine may be conveniently used or interchanged to 
give any required speed tu the cutters. 

583. W. Owen and J. Hitt, Rotherham, Yorkshire, ‘‘ Slove grates.’— Dated 
17th February, 1872. 

This relates to the construction of movable or hinged cast iron 
canopies to stoves, such canopies having fins, or gills, or rays cast on 
them for absorbing the heat from the fire, and thus warming the air 
coming in contact with it externally, whereby the heat becomes diffused 
and is utilised for warming the apartment. 

710. E. Metce and F. N. C. Vurpert, Boulogne sur Mer, France, “ Pre- 
serving .”— Dated 26th February, 1873. 

This invention relates to a method or process of preserving meat in 
bulk in its fresh uncooked condition. The animal is killed by felling and 
immediately skinned and cleaned. It is then glazed over with a prepa- 
ration of sugar and alcohol and placed in a case in a bed of fat. The case 
is exhausted of air and soldered up. 
= so) at ee pan vy Para —. &c.”—Dated 10th June, 1873. 

es mgthen y angle pieces of peculiar forms. e doors of 
fire-proof safes made very little larger than the interior of the safe. Locks 
are made with a piece or pieces having a sliding motion, alone or in com- 
bination with the ordinary “lever” or “tumbler,” for the purpose of 
locking or securing the bolt or bar. 
2552. E. Bazin, Paris, ‘* Construction of ships.” —Dated 26th July, 1873. 

This invention consists in substitu a rolling system for the ordinary 
modes of propulsion, the otieaitens or floats being ta the form of 
a section of u vessel at ips and having circular keels, and being of 
large dimensions they are divided in the centre, so that they may be 
a at that part as well as at the extremities. These fi 

ers are animated with a rotary motion imparted to them by 
adapted to each roller. The object of this part of the invention is to 
crush, and as it were disaggregate the water opposing the floats and give 





ting tin-plate articles.”—Dated 








books and pamphlets, and to this end it consists in a novel construction 
of the shuttle omen and its attachments, by which the shuttle is carried 
when the sewin, hine is in operation, an by which the shuttle is 
removed when the driver is taken out of the machine, avoiding thus the 
necessity of providing an gums in the table of the machine for removing 
the shuttle, and enabling shuttle to be removed when the table of the 
machine is carried by a pamphlet partly finished, and which cannot be 
removed without inconvenience. Secondly, a new kind of needle made 
in such form that it can be threaded more conveniently, a large opening 
near the shank at the top being — for the purpose of entering the 
thread, and the needle stem itself being split my at yy Apne the said 
opening to its eye into two parts, to allow the thread to be passed down 
to the said eye. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

PRESENT CONDITION OF THE IRON AND COAL INDUSTRIES OF THIS 
DISTRICT—ON "CHANGE IN BIRMINGHAM: Hardware makers in 
the market —-THE PRICES OF SHEETS AND TIN-PLATES—GREAT 
PREPARATIONS FOR AN INCREASED OUTPUT OF TIN-PLATES AND 
SHEETS : Z'wenty tin-plate mills being laid down in South Wales - 
THE AMERICAN IRONMASTERS AND THEIR EXPENSES : American 
advices on the question—IS AMERICAN PIG IRON TO COME TO 
ENGLAND ?—MISCELLANEOUS TRADES UNALTERED—AN ENORMOUS 
IRON ROPE—THE PATENT SHAFT COMPANY'S PROFITS— NEW 
BLAST FURNACES: Described: A visit to them in Warwickshire 
by Staffordshire engineers—SINGULAR ACCIDENT BY THE SNAP- 
PING OF A PISTON. 


THE iron and coal industries are reported in a less unsatisfactory 
position now in respect of the amount of business doing than for 
some few weeks past. A little more disposition to purchase is 
being displayed in nearly every department, and prices are pro- 
portionately strong. Buyers are, however, taking small quanti- 
ties, and there are fears of an exceedingly quiet business doing 
throughout the winter ; for makers of iron affirm that it is impos- 
sible for any reduction upon current rates to take place so long as 
coal keeps at the enormous prices now demanded. The expecta- 
tion that there will be any ease in coal quotations throughout the 
rest of this year appears to be nearly ether abandoned. 

There were a few hardware makers, who having run short of iron, 
came upon ’Change this (Thursday) afternoon, seeking to make 
purchases. They were chiefly consumers of sheet of most of the 
gauges. Where the goods could be obtained at prices fairly to the 
consumers’ advantage as compared with recent quotations, con- 
sumers were disposed to buy enough to them on for a few 
months; their impression being that coal will become dearer and 

rices of iron er. The recent less indisposition to purchase 

isplayed by hardware manufacturers generally had, however, 
the effect of keeping makers tolerably staunch. Sheet makers 
are, even at the current rates of prim uirements, making 
large profits ; but arrangements for increasing the make are in pro- 
gress not here alone, but in all the districts. The effect will be a 
sensible reduction in this class of iron, which, because of the 
small comparative supply, has been kept at a range of quotations 
out of proportion to plates and bars, 

The same feature distinguishes the tinplate industry, which is 
so closely allied to the sheet branch. In South Wales alone there 
are now as many as twenty new mills in process of being laid 
down. These facts are pretty generally known in the trade, 
though they have not before been made public; and they tended 
to strengthen consumers in their deter ti ifested this 
afternoon—to buy only enough to meet pressing requirements. 

Employers were complaining of the comparative indifference of 
colliers and others to the interests of the trade, and of the extra- 
vagance of the men in the face of a probably dull winter. A case 
was quoted to us in which a sheet roller and his two sons receive 
£30 a fortnight as wages; yet they spend it so freely, chietly in 
eating and drinking, that the furnivwre of the house in which 
they all live is declared to be worth hardly 60s, 

Intelligence received in this district from New York dwells upon 





fell through, mainly on account of the richness of the ores, 
and the insubordination of the native labour. At a cost of 
about £20,000 the Bedworth Company have now put up a 
pair of blast furnaces on their estate, and within a month they 
will be ready to be started. They have been placed in a suitable 
t near the canal, are upon the green rock, and communicate 
directly with the main line of railway by branch lines worked by a 
locomotive. Indeed, there is ly a horse at work on thi 
estate, either above or below ground, The furnaces have bee 
designed and built under the immediate supervision of Mr. Mill- 
ward, who has profited by Messrs. Addenbrooke's experiments 
with tall furnaces; for, though they comprise all the improvements 
of the Middlesboro’ plants, yet their height has been confined to 
the old Staffordshire standard of 50ft., with 14ft. bosh, and 
6ft. hearth. It must be some little consolation to the Stafford 
shire ironmaster of past years to know that in this matter at 
least he knew what was best for himself, and it has to be 
roved that from 7O0ft. to 75ft. is not the maximum economical 
eight for furnaces in which the hard coke of Durham reduces 
the lean stone of the Cleveland Hills. All the arrangements of 
these new furnaces in Warwickshire an air of compactness, 
and indicate the practical foresight of the designer. Between the 
furnaces there is a lift worked by a pair of coupled engines, which 
will send up three laden barrows at a time; the gas of the furnaces 
will be utilised upon the patent of Messrs. Addenbrooke and Mill. 
ward, and the five boilers and the three coke ovens will all be fired 
by the gas. eye the charges nothing will have to be 
ifted, for the hearths are raised nearly 10ft. above the ground, 
and the railway trucks run up to the furnaces. The furnaces are 
encased in iron ee on columns, and the whole of the lining 
is supported on arches which spring from column to column, The 
stack is what is known in Staffordshire as a “‘stogger,” for whilst 
its diameter is 10ft. at the bottom it is 11ft. 6in. at the top. It is 
180ft. from the surface of theground. Tosupplythis furnace with the 
requisite mixtures, the leaner ores of Wil te and Northampton 
will be blended with the rich stone on the estate; and the 
requisite coke will be obtained by burning the coal brought from 
the pits already described. 

An accident which shows the importance of effective brakes upon 
colliery winding engines, and it may be, the desirability of avdiing 
the;weakening of the piston rods by the piercing of them at perhaps 
the most dangerous points, occurred on Tuesday afternoon at the 
Blackstone pit of the Bedworth Colliery Company. Seven men were 
being lifted in a cage when the piston snapped in two at the cotter 
hole. The shaft is 150 yards deep, and the cage had ascended 100 
yards, but the men were happily saved from falling back to the 
pit bottem by the application of the brake to the drum. In this 
way they were held suspended in the shaft until they could be got 
up by means of ropes. Although the Act of Parliament requires 
that such a brake shall be applied to all such machinery, yet we 
very much fear that barely one in fifty would have eff: what 
was here accomplished ; and perhaps the fengineers are few who, 
under similar circumstances, would have displayed the presence of 
mind shown by the engine winder in this case. We suspect that 
the man had hoon accustomed to use foot brakes in the usual 
course of working. It may well be hoped that though he has only 
done his duty, yet that he will receive some special recognition of 
his prompt action on this occasion. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE IRON AND STEEL INSTITUTE— 
THE COAL AND COKE TRADES--ENGINEERING AND SHIPBUILDING 
—THE IRONSTONE MINES—PROSPECTS OF TRADE. 

Prices of pig iron are again a little firmer. For immediate 

delivery No. 3Cleveland pig cannot be bought for less than 100s. 

= ton. Forge iron is plentiful, and remains at the figure I quoted 
ast week. There wasa small attendance on Change at Middles 
brough on Tuesday, most of the ironmasters being at the Iron and 

Steel Institute meeting in Belgium. Very little business was done 
Speaking of the Iron and Steel Institute meeting reminds me of 

the formation of that society at Middlesbrough only four years 

ago, when his Grace the Duke of Devonshire delivered an inaugu- 
ral address. The elements of a great society were then visible, 
but no one supposed that in so short a time the institute would 
take such a position as it has done. It numbers amongst its 
members some of the foremost men of science in both hemispheres. 

Next year the annual meeting will be held in America. 

In the finished iron trade there is absolutely nothing new. 
Dulness characterises every branch, and there is no immediate 
prospect of improvement. Rails are quoted £10 15s. to £11 per 
ton, but scarcely any orders are coming to hand. 

The North Yorkshire Ironworks, South Stockton, which were 
closed for want of orders at remunerative rates, have re-opened. 

The coal and coke trades are easier. Good coke can now be 
purchased from 30s. to 35s. per ton. Manufacturing coals are 





the great discussion that is going on in that country res; g the 
ability of the United States ironmasters to compete with those of 
England. It says that English steel and iron were returned to 
England in a vessel that sailed in June, and that there are now 
stored in Brooklyn 36,000 tons of English railroad bars which are 
refused delivery to the purchasers because the latter cannot pay 
for them according to their agreement. It is asserted as boldly as 
ever that English firms have contracted for the delivery of 
American iron in Liverpool. To judge of the probable truth of 
the matter it is necessary to know for what price such iron can be 
sold ; or in other words what it costs to make a ton of American 
pig of a quality suitable for manufacture into the various forms 
used in the hardware districts, This it is remarked is a secret that 
has been carefully kept among themselves by those interested. 

The miscellaneous industries of this district are without altera- 
tion upon our last yo 

Messrs, John and Edwin Wright, of the Universe Works, Birm- 
ingham, have just completed another of those enormous iron wire 
ropes, which they manufacture periodically for the London and 
North-Western Railway Company, for working the goods traftic 
through the Waterloo Tunnel at Liverpool. The rope is 6000 

ards in length, and weighs upwards of 33 tons, the breaking strain 

ing equal to 50 tons. We understand that these ropes are by 
far the longest and heaviest manufactured in the world. 

The directors’ annual report and statement of accounts, which 
will be presented to the shareholders of the Patent Shaft and Axle- 
tree Company at their ordinary general meeting, on Monday next, 
shows a net profit of £64,136 12s. 1d., which with the sum of 
£35,285 Os. 10d., brought forward from last year, makes a total of 
£99,421 12s. 1ld. From this sum must be deducted the interim 
dividend for the half-year ending the 31st December last, at the 
rate of £15 per cent. per annum, which amounted to £22,174 10s., 
leaving a balance of £77,247 2s. 11d., and the directors recom- 
mend the payment of a dividend at the same rate for the half- 
year ending the 30th June last, amounting to £22,174 10s., — 
£30,000 to reserve and depreciation fund, and carrying forwa 
£25,072 12s. 11d. to next account. The directors announce that 
the whole of the 35,000 wed cent, Preference Shares, which 
the company were authorised by the shareholders on the 8th of 
April, 1872, to issue, have now been taken up, and payment in 

for the most part has been made, With the sums derived 
from these allotments the loans have been paid off ; the dividend 
will be payable on the Ist of September next. 

Some forty members of the Midland Institute of Mining and Civil 
and Mechanical Engineers went on Tuesday fromjSouth Staffordshire 
to the Warwickshire coalfield, where they visited the colliery of the 
Bedworth Iron and Coal Company, and that of the Hawkesbury 
Colliery orogens , giving attention chiefly to the rich ironstones 
which are by the first-named company particularly, and 
which are believed closely to resemble the deposits in the South 
Wales field. Some forty years ago an attempt was made to smelt 
these ores in a blast furnace erected on the spot ; but the effort 





heaper, and as the production is abundant and increasing it is 
expected that prices will further decline. 

Shipbuilders and engineers in the North are tolerably well 
employed, but new work has not come to hand as quickly as could 
be desired. 

The ironstone miners of Cleveland are working well. There is 
an enormous production of ironstone, and the whole district is 
not only fully a but at some of the mines the stocks are 
increasing. In the Gainsborough district rapid progress is being 
made with the new sinkings. 

Trade generally continues good, but everybody seems apprehen- 
sive of a reverse in the iron trade. People engaged in the staple 
industry express different opinions about the future. Buyers are 
still shy about purchasing heavy lots, and makers also seem indif- 
ferent about entering into large contracts. Everybody appears to 
be adopting the policy of confining their operations as much as 
— to the present, until they see more clearly what turn trade 
will take. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE LOCK-OUT OF ENGINEERS—SLIGHT IMPROVEMENT IN THE IRON 
TRADE: Threatened stoppage of works from want of fuel 
CONTINUED ACTIVITY IN THE COAL TRADE—THE STRIKES At 
WIGAN, Burnury, &c. 

THE lock-out of engineers has now commenced in earnest. The 

masters have resolved upon a 10 per cent. lock-out on the 23rd, 

which is to be followed by a similar lock-out each succeedin 
fortnight until the shops are emptied or the dispute settled, anc 
on Tuesday afternoon at a private meeting of the Employers’ 

Association, held in Manchester, the ry arrang its were 

made for carrying out the resolution in its strictest sense. It is 

probable that some proposition will be made by the men, but at 
present both sides are very determined. 

In the iron trade there has been during the past week, if any- 
thing, a slight improvement. Orders are rather more plentiful, and 
sellers are not so disposed to make sacrifices. Makers of bars are 
holding out for the full price of £12 per ton, with relative rates 
for other descriptions of manufactured iron. There has been a 
good deal doing in No. 3 pig iron for foundry purposes, and any lots 
offering for immediate delivery have fair market prices, 
the average quotations ranging from 103s. to 105s. per ton for de- 
livery in this district. In all descri 








escriptions of foundry pig iron the 
demand has improved considerably, and many of the principal 
sellers have now as many engagements on hand as they can carry 
through during the next two months, so that there is every possi- 
bility of a steadier tone in prices. In pig iron for forge purposes, 
however, very little indeed is being done. 

Some of the principal works in South-West Lancashire have 
during the past week been greatly inconvenienced by an insufficient 
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supply of fuel, which has arisen from the stoppage of many of 
the pits in the locality, and it was feared at one time that the 
puddling furnaces would have to be put out, Indeed I hear that 
intimations to that effect were actually sent out, but the difficul- 
ties have to a considerable extent now been removed, and it is 
hoped that the works will be able to go on smoothly. These con- 
stantly recurring difficulties, however, which render it impossible 
to keep the various works going steadily full time, are felt as a 
great hindrance to trade, as orders cannot well be accepted where 
early delivery is required, and the Staffordshire districts are bene- 
fitting considerably at the expense of this neighbourhood. 

The coal trade remains without much material alteration, except 
that the general demand continues to improve, and the present 
wet weather is precipitating the usual winter oa or for house 
coal. Shipping a to is also active, and there have been more 
inquiries from this direction than for some time past. Prices, 
generally, are without alteration, but the quotations of last week 
are stiff, with a slight upward tendency in some cases. 

The Wigan strike is still unsettled. Although many of the men 
have returned to work, large numbers continue on strike, and at 
several of the principal collieries a large proportion of the men are 
idle. In the Burnley district the strike is as far off a settlement 
as ever, and in the district towards Cheshire matters also con- 
tinue in a very unsettled state. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH IRON TRADE: Warrants somewhat dearer: Healthier 
tone in the market : Quantities of iron being stored: Makers’ prices : 
Shipments and imports: Malleable iron dull—THE COAL TRADE : 
Slight decrease in the wholesale prics: Mining affairs: Small 
strikesin Ayrshire: The Broracoal-field—EXTENSION OF THE BLOCK 
SYSTEM ON RAILWAYS. 


A STEADY improvement has taken place in the Glasgow warrant 
markets during the past week, though the actual advance in prices 
has not been more than a couple of shillings. On Thursday the 
market was firm, and a good business was done from 105s. 9d. to 
106s. 6d. cash, closing a little easier. Friday’s market was also 
firm, the transactions being at the prices of the previous day, 
whilst on Monday the upward tendency was more marked, 
business being done up to 107s. 6d., at which the market closed. 
There was not much animation on Tuesday, but the rates were 
fully maintained, the figures at the close being, buyers 107s, 3d. 
cash, sellers 107s. 6d. Iron continues this week to be sent into 
the stores in quantities suflicient to replace the withdrawals. 
Altogether the iron market appears to be gradually assuming a 
more healthy and regular tone. 

The inquiry for makers’ ivon is strengthening, but there is little 
or no alteration in the prices, The quotations are as follows :— 
Gartsherrie, No. 1, 118s.; No. 3, 110s. 6d.; Coltness, No. 1, 123s,; 
No. 3, 108s, 6d..; Summerlee, No. 1, 119s, ; No. 3, 108s.; Carnbroe, 
No. 1, 115s.; No. 3, 108s.; Monkland, No, 1, 116s. 6d.; No. 3, 108s. ; 
Clyde, No. 1, 112s. 6d.; No. 3, 108s.; Govan, No. 1, 111s.; No. 3, 
105s.; Langloan, No. 1, 118s.; No. 3, 108s.; Calder, No. 1, 120s.; 
No, 3, 108s.; Glengarnock, No. 1, 114s.; No. 3, 10%s.; Eglinton, 
No. 1, 110s.; No. 3, 108s.; Dalmellington, No. 1, 110s.; No. 3, 
107s.; Carron, No. 1, 117s. 6d.; Shotts, No. 1, 116s.; No. 3, 109s.; 
Kinneil, No, 1, 115s.; No. 3, 108s, 

The shipments of pig iron from the Scotch ports during the 
week amounted to 10,717 tons, being 2649 more than in the pre- 
vious week, but 4815 less than in the corresponding week of 1872. 
The imports of Middlesbrough pigs into Grangemouth were 1660 
tons, being 410 nore than in the previous week, and an increase 
of 1465 tons on the imports of the corresponding week of last year. 

The appearance of a better demand for manufactured iron 
noticed last week, has not been permanent, and almost universal 
dulness prevails. 

In some kinds of coals a reduction of from 1s. to 2s. has taken 
place on dealers’ order, but the general public are paying the full 
recent rates. The miners are well employed everywhere, and 
there is no scarcity of orders. The coal shipments have lately 
been heavy, and there is a good inquiry for fuel for manufacturing 
purposes at home. 

As regards the movements of the miners, the unions are reported 
to be receiving great accessions to their numbers all over the 
country, and the central association will, no doubt, shortly have the 
great majorityof the men entirely under their control. Ataconference 
of delegates, held in Glasgow on Monday, the principle of federa- 
tion among the miners’ unions was unanimously adopted, and a 
committee was appointed to draw up a set of rules. Considerable 
attention is being paid to the proper ventilation of the mines, and 
inspections and reports are being made which are expected to 
issue in a general improvement in this very necessary precaution 
in connection with mining operations. The miners at the majority 
of the collieries are taking steps to have the weighing clause of the 
new act strictly enforced, and men are appointed at all the pit-heads 
to see that their produce is properly weighed. A demonstration 
of miners has been arranged to take place at Edinburgh on Satur- 
day, when protests will be made against “ class legislation,” such 
as the Criminal Law Amendment Act. 

A considerable number of the ironstone miners in Ayrshire have 
struck work in consequence of a dispute between them and their 
employers, regarding the allowance for rubbish, and the men 
employed at Stoophill, belonging to the Eglinton Iron Company 
have refused to work because one of their number has been dis- 
charged, 

The output from the recently discovered coal-field of the Duke 
of Sutherland, at Brora, is pronounced satisfactory in quality and 
in the promise of quantity. 

The Caledonian Railway Company are engaged applying the 
block system on their railway between Glasgow and Greenock. 
The rival line, belonging to the Glasgow and South-Western 
Company, has been worked on this mode for some time. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Prices and supply of Yorkshire pigs—FINiSHED IRON— CHARCOAL 
tRON : The trade in girders and general foundry work—Cast- 
INGS, AND PARTICULARLY PIPES—RAILWAY WAGONS IN DE- 
MAND—ACTIVITY OF THE BRASSWORKS—THE FILE TRADE: 
Remarks as to light edgetools, saws, and sheepshears, converting 
irons, Swedish, ke. : German spiegeleisen—IRON ORE IMPORTS— 
CONTEMPLATED NEW BLAST FURNACES—GENERAL STEEL TRADE 

DIVIDENDS OF LOCAL AND DISTRICT COMPANIES. 


YORKSHIRE made pig is not in very plentiful supply, but prices 
of such lots as have recently changed hands in the open market 
have become easier, No. 1 ‘‘ Ayresome,” for the Leeds district, 
is quoted £5 10s. to £6; No, 2, £5 2s. Gd, to £5 5s. ; No. 3, £5, 
and foundry iron £4 17s. 6d. to £4 19s, Forge pig is to be had 
at about £4 18s. to £5, or atrifle lower for prompt cash, Finished 
iron is quite firm at recent rates, bars realising £14 to £16, ac- 
cording to quality ; plates, particularly best boiler-plates, are in 
considerable request. The charcoal qualities made by one or two 
leading Sheffield houses maintain their previous reputation, and 
are being turned out in fair quantities, The same is reported to be 
the case with the Low Moor and Bowling Iron Works, near Brad- 
ford. The girder-makers, such asthe Butterley ron Company, North 
Derbyshire, are doing well on girders for building purposes as 
well as on railway and other bridge work, At the various large 
foundries in and adjacent to Sheffield I hear of no serious diminu- 
tion of activity, some of them having good substantial running 
contracts yet on hand. There is a particularly good demand for 





| which are, I understand. acquiring a substantial reputation, | 


gas and water pipes for sundry ‘Yorkshire, Metropolitan, and 
other companies, It would appear very probable that in the face 
of the almost general enforcement of the constant water supply 
system in all large towns, the demand for water pipes, cocks, 
hydrants, and = castings, &c., will for some years hence be 
large and increasing. For colliery castings the new orders are 
hardly as plentiful or as heavy as last year’s, butin most instances 
a steady business is being done, 

The railway wagon manufacturers hereabouts are fully employed 
on 6, 7, 8, &c., ton wagons for companies and railways. This is 
generally considered to be an expanding branch of industry in 
every particular. 

The brassworks are fully employed on orders for engine brasses, 
water cocks, and plumbers’ fittings, patent water closets, valves, 
and general brasswork. At one or two leading establishments 
business was hardly ever in a more active state. 

There is still a steadily good demand for files of all descriptions— 
from the comparatively insignificant warden or humble “ rat tail ° 
to the largest kinds produced in the shops. Machines for cutting 
are gradually being introduced into this trade, resulting in a very 
material advantage to the manufacturer without in any way 
depriving the hand workers of their accustomed employment. 

The inquiry for light edge tools is still fairly good, and the same 
may be said of saws and sheepshears. A few firms are making 
tools from specially prepared steel of different kinds, some of 


particularly in quarters, at home and abroad, where American 


| made tools (such as axes) were beginning to be preferred. 
| Irons for converting into steel are rather scarce, and not as a rule 








to be had at less'than full prices. Swedish brands rule at from 
£28 to £32 per ton. German spiegeleisen is reported a trifle 
cheaper, but I am unable to report that the fall has been of benefit 
to local fims, most of whom have to pay £14 10s. to £15 10s., f.o.b. 
Rotterdam. A good deal of iron ore is being brought into South 
Yorkshire from North Lincolnshire, and oolites from Northampton- 
shire to Sheffield, where also Spanish ore continues to be imported 
direct. I hear that the leading local ironworks company intends 


to erect four or five new blast furnaces close to its newly acquired | 


collieries, 


In the steel trade generally it is not possible to record any con- | 
siderable amount of activity. Nevertheless, a fair stroke is doing | 
in axe, best cast tool, sheet, and other steel, 2 moderate pro- 


portion being for export to the United States, France, India, and 
some colonies, 

The dividends of local and district wagon and ironworks com- 
panies are of a satisfactory character in the main, The Industrial 
Coal and Iron Company (Limited), an undertaking carrying on 


business near Sheffield, on the “‘industrial partnership’ system 
, : | 


held its meeting last week, when a dividend at the rate of 15 per 
cent. per annum was declared. Mr. Nicholson, of Barnsley, stated 
that good progress was being made with the new pits at Hands- 
worth, 
Company (Limited), Tinsley Steel, Iron, and Wire Works, 
Sheffield, a dividend of 10 per cent. was declared. The York Gas 
and Water Companies pay dividends respectively of 10 per cent. 
and 7 per cent. The Leeds Tramway Company’s half-yearly report 
states that the earnings over the five and a-half miles open for 
traffic for the six months, are £4688, out of which a dividend at 
the rate of £6 per cent. per annum is declared. The York- 
shire Railway Wagon Company (Limited) 


last Thursday a dividend of 10 per cent. was declared, This 
company has now 2799 wagons, 307 of which have been purchased 
during the past half year. At the ninth half-yearly meeting of the 
British Wagon Company (Limited), held at Rotherham last week, 
a dividend of £10 per cent. free of tax was declared. The report 
of the directors of Samuel Fox and Co. (Limited), Stocksbridge 
Works, near Sheffield, states that the year’s profit is £37,021 16s, 1d., 
after providing for interest on the unpaid purchase money. After 
paying a dividend of 10 per cent., a balance of £13,021 is left, 
which added to £15,282 brought from the previous year, gives 
£28,304 to be taken to the next account. Buildings and plant 
have been efficiently maintained out of revenues. In consequence 
of the high price of macerials and labour the prices of the manu- 
factured articles have been increased, An interim dividend at 
the rate of 10 per cent. was paid on 1st March last. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


FORMATION OF A COALOWNERS’ UNION: Strong defensive attitude 
against the Miners’ Association: The effects of strikes nullified : 
Strike at the Werfa—DISSENSION AMONGST THE CYFARTHFA 
COLLIERS—FIRM QUOTATIONS—IMPROVED OUTPUT—RESUMPTION 
OF WORK BY THE HOUSE COAL MEN—THE IRON TRADE—TAFF 
VALE RAILWAY—COLLIERY SPECULATIONS. 


Since the strike I have had no more important news to com- 
municate, news affecting the interest of the entire community, and 
fraught'with incidents of vital importance, than that I convey to-day. 
The coalowners of South Wales have banded themselves in defence 
against the Union, and this week the organisation is being rapidly 
completed. The Association of Ironmasters gave the idea, but 
this institution was imperfect. Without the circle of ironmasters 
was a large assemblage of coalowners who could act independently, 
and thus when the men were on strike at the collieries belonging 
to the ironmasters, the coalowners in many cases secured their 
services, and made a harvest while the others were suffering; but 
it was apparent that this was a game which could be, and indeed 
had been, played by both sides, and that as long as the masters 
were in disunion the union of the men was excellent. Now the 
defence is —— and a union of masters is formed under the 
most favourable auspices, promising immunity from losses pro- 
duced by the action of the men. The details of the scheme are 
not yet published, but so far as I can learn the leading coal- 
owners and ironmasters met at Cardiff, and there arranged 
the matter. The funds will be obtained by a levy of one penny 
on every shilling profit, and lodges are to be hela in Newport, 
Swansea, and Cardiff ; the central one at Cardiff. With the funds 
accumulated those coalowners who suffer by the action of the men 
will be recouped. Thus if the men at a colliery strike the question 
will be discussed by the coalowners’ committee, and if the demand 
of the men is held to be unjust then the coalmaster will be placed 
in such a position that the strike will fall harmlessly. The prin- 
ciple of action is much like the union of the miners, with their 
executive and branches; and the opinion is general that the step, 
which is cetainly much needed, will be highly successful, 

The men at the Werfa came out on strike this week on account 
of some defect or alleged defect in the weights ; and in one of the 
Cyfarthfa collieries there has also been a difference which may 
lead to a strike, The conduct of the men in o>! of these dis- 
putes is of a most unreasonable kind. At the slightest difficulty 
they come out of the pit and contracts are upset and various in- 
dustrial movements hampered. 

Prices are firm, with an upward tendency. Generally s ‘ 
the output has been better on the steam coal, and most of the 
bituminous collieries are again at work. In the iron trade there 
is an improvement in visible, Orders are coming in more 
freely, though there is, of course, scope for improvement. Iron 
ore continues a drug. 

The Taff Vale Railway announces a dividend of 10 per cent., 
and a bonus of 1 per cent, 

An association of gentlemen from the North of England have 
embarked in the purchase of a near Neath. 

Colliery speculations are rife, and the Dowlais Company are by 
no means amongst the backward, 


At the ordinary general meeting of Wm. Cooke and | 


have resolved to | 
increase their capital from £100,000 to £500,000 by an issue | 
of 40,000 shares of £10 each, and to increase the authorised | 
borrowing and re-borrowing powers from £100,000 to £250,000. At | 
the general meeting of the Sheffield Wagon Company (Limited) | 










































































PRICES CURRENT OF METALS AND OILS. 
1873. 1873. 
£8. d. £ 8 a. Tron (continued) 4ed, 438.4, 
20 0..13810 0 Pig in Scotland— 
5 0..10 7 6 NO. L sseseeseee| 510 040 0 0 
0 0..138 0 0 No.3 .. 576.000 
0 0..1310 0 Pig in Wales ... | 5 0 0..610 0 
10 0..1210 0 r ir: 
0 0..0 0 510 0..0 090 
0 0..1310 0 550.000 
| No. 3 50 0..000 
10 0..2 0 0 Pipesin Glasgow .... 5 0 ..10 0 0 
0 0..10 2 6 Pilates in Glasgow .... 14 @ ..17 0 0 
0 0..21 0 0 < i 16 0 0..17 0 Oo 
10 0..20 0 0 
10 0..2510 0 12 0 0..1210 0 
00.000 1210 0..18 0 0 
0 0..17 0 0 ll 0 0..1210 0 
15 0..1110 0 
0 0..98 0 0 
0 0..92 0 0) 800.000 
0 0..95 0 0 7 0 0..710 0 
0 0..1050 0 }800.000 
5 0..53810 0 
0 0..91 0 610 0..7 0 0 
{96 0 0..1000 0 $10 0..9 00 
| 00..0 00 700.800 
| 8 0..23 2 + 
115 6..117 6 7 0 0..1710 0 
220.000 lo 0..17 0 0 
Sheffield ..... 115 0..117 6 0 0..19 0 0 
Coals, best, per to! 5 4700 

Birmingham . 183@.23 6 @ 0060.19 00 

Cleveland .... O14 0... 1 4 0 | Lard..cccecenes 200.000 

Derbyshire— Lead, Pig, Foreign pr.tn. | 2115 0..22 5 0 
Best ordinary ... 016 0..018 0 English, W.B. 240 0..25 00 
Converting ..... 2¢e¢06.3 2% 6 Other brands . }2310 0..23 0 0 

012 0..016 0 Red or minium 2 00..000 
010 6..012 6 Sheet, milled . 2310 0..% 0 0 
00.140 Shot, patent... |26 0 0..2610 0 
White, dry ..... i2@00..00 0 
013 6..017 6 Ground in oil .... | 00.000 
017 6.1900 00.000 
019 2..1 50 0 ¢,.31 0 0 
| 190. 110 9 0 0..33 0 
| 17 %.1 8 6 0 0..83 5 
| 00.000 
| Best ordinary. ..| 016 0..1 0 0 0 0..41 10 
j Converting . 120.1 3 0 00.88 00 
oll 0..013 6 1 0.000 
20..1 3 6 10 0..00 
100.1 3 6 00.000 
100.140 00.000 
Sperm, body ......./91 0 0..92 0 0 
| Angle in Glasgow .... 13 0 0..1310 0 Whale, South Sea, pale | 34 0 0.. 0 0 0 

Bar, Welsh, in Lond 12 0 ¥. 1210 0 Brown ... 3 3100 
Glasgow 1210 0..13 0 0 .. 1. Fish -v 00 
Statfordshi 13 0 0..1410 0 Yellow. . 33 00 
Wales ... 12 0 0..12 5 © Quicksilver, per bott 090 

| Yorkshire best ...... 14 0 0..16 0 O | Spelter, Silesian, pr. tu.. 510 0 
common ......../12 0 0..138 0 0 English, V. & 5.. oe 0 
Cleveland— Steel, Bessemer, Sh 0 

{ Angle and bulb .. 13 0 0.,13 10 0 Do., cast, Sh 0 
Boiler plates ..../15 0 0..1510 0 Do., best, do. 0 

Cable iron ....../13 0 0,.1810 0 ° 
Nailrods ......../12 0 0..1210 0 0 

Rivet iron ......|13 0 0..1310 0 o 

Ship plates . . 13 0 0..13 10 0 0 

Cleveland, comm - 210 0..18 0 0 ° 0 
Best. coccces 13 v 0..18 10 0 | Tin, Banca, perton .... 0 
Best best ... 1410 0..15 0 0 English blocks... ... oO 
Puddied ........ 8 0 0.. 810 0 Bars ............, 13830 0..0 0 0 

Hoops, first quality— Kefined, in blocks' 1290 0.. 0 0 0 
Birmingham .,../13 10 0..1510 0 Straits, tine—c +. | 1280 0..1300 0 
Cleveland........ 15 0 0..1510 0 For arrival -/ 1230 0..1800 0 
London... -. 14 0 0..1410 © Tinplates, per box, 225 
Staffordshire .... 13 ]0 0..15 10 0 sheets, London— 

Vales cocci © tun 6s IC. coke ... 114 0..118 0 
Yorkshire 1310 0..17 0 0 1X, ditto 900 

Nailrods . 13.0 0..1310 0 IC, charcoal. 260 
Glasgow 130 0..0 00 IX. ditto... 000 
Swedish. 19 0 0..21 © 0 | Timplates, per box, 

Yorkshire ...... 14 0 0..15 0 0 sheets, Wales— 

Pig in Cleveland— IC, coke . 8 
No.1 ... i 8 7 6.2.06 06 IX. ditto 3 -3 6 
No2. 55 0..0 00 IC. charco: 2 2 0 
No 3 . | 500.00 0 IX. ditto . 250.286 
eS 6. cnevesn 417 6..0 0 0 | Fellow Metal, per lb. ..) 0 0 8).. 0 0 8} 

Zine, shect......perton 31 0 0..35 0 0 
BM ncescccvcccece| 25 6.0 © O Sulphatein Glasgow .. 12 0 0..14 0 O 
w 415 0..0 0 0 Manufactured Iron .... prices firm. 
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PRICES CURRENT OF TIMBER. 


























1873. | 1872. | 18783. 1872. 
| Per Load. Ze 2s| 2 8 £s.|] Per Load 20 £0| £46 £28 
| Teak ... secccccece 120M 10 |14 10 15 10 || Canada, Spruce 1t..12 0 0 0 11 01210 
| Quebec,red pine .. 210 510/315 5 0|} Do, 2nd 101110, 9 1010 10 
Yellow pines. 3 5 6 0/315 6 0)| Do, 31 ee 101110) 91010 10 
Pitch pine . 4 0 410) 4 0 410 || New Brunswick ....1010 1110 91511 0 
Quebec, oak........7 0 9 0|/6 0 6 5) Archangel, yellow ..14 10 15 10 | 12 10 14.10 
{ Birch... 50 6 0) 210 5 | APF 
Elm 415 6 0) 410 5 
Ash 410 5 0|410 4 | - 
| Dantsic & Me 5 0 8101315 6 0O|| Gothenburg, yel....101013 0 81011 0 
Fir eeeeeeee 310 5 0} 210 4 OF} White ......10 01010/ 8 0 
Undersized .. 215 3 5|)1 0 2 0|| Gefle,yellow .. 12 01310 101018 0 
Rige cocccccccccces 4 O 310 815 /|| Christiania, best 12 01310 10 01210 
Swedish ..... 2 5 210) Other Norway...... w1ll| 8 090 
Wainscot, Riga 4 0 610) Battens, alisorts.... 71010 0|7 08 5 
Masts, Qube. rd. pine 410 6 0| 4 0 610)! Firng. bis.,sq.otlin.s,d. 5. d.) ad. sd. 
Yellow pine... 4 0 610) 4 0 610 Ist yellow .... +64 12613 6 Ww On 6 
Memel& Dnt 0 0 0 0} 0 0 0 O}) Ist white ......+- 10 612 0; 9 610 0 
gon + 9 012 0/7 0 9 O|] Bndqualities ....0 612 0) 6 69 O 
| Lathwood, Dantafm. $10 910/15 0 7 0©|! Staves,pr.stndrd. M. £25 £8 £8 £8 
| St. Petersburg 91011 0| 9 010 0 Quebec pipe.....- 10001050 90 00 
Deals, per C., 12ft. by Bft. Sin. Puncheon....30 032 0) 26028 0 
Quebec, Pine 1st ..22 6 23 0/20 022 0 Baltic, crown pipe 250 0 275 0 200 0 210 0 
Ind ...0eee])5 O16 O}14 O15 O Brack ......2802400 000 0 


| 
{} 
Brd...s eeeeedd 01110) 9 O10 OF] 





Ar the trials of steam boilers at Sandy Hook next autumn the 
experimenters will be provided with bomb proofs, so that observa- 
tions may be taken A attr instantly after the explosion. It is 
hoped to establish by these experiments the comparative value of 
iron and steel boiler plates, of different plans of fastening plates, 
the efficiency of special plans for preventing explosions, and of 
registering apparatus, Xc. 

Gtiass GauGe Tuses.—The Rev. Arthur Rigg has just concluded 
| an excellent series of Cantor lectures on the ** Energy of the Im- 
' ponderables” at the Society of Arts. We extract the following 
: from the best lecture, which was on the energy of heat :—‘* Now, 
| this action of heat is not confined to liquids, it also extends to 
| solids. Here is a piece of unannealed glass, Those present who 
| have to deal with steam engines, know that it very often happens, 
from some apparently unaccountable cause, that what are called 
the water gauges of the boilers are broken. These breakages are 
in consequence of the glass tubes being unannealed ; and if you 
are aware of the process by which tubes are made, you will see at 
once they cannot, without some special arrangements, be annealed. 
They are made by taking a solid ball of glass out of the pot; this 
is then blown into a globe ; then a second man puts a pipe with a 
molten nodule of glass upon it on that part of the globe which is 
opposite to the pipe by which it was blown. The men run asunder 
and so the globe is lengthened out into a tube and laid along the 
floor. This long pipe is then cut into gauge-tube lengths, and 
generally so sold. If one of these tubes be cleaned with an iron 
wire, having a piece of cotton wool hea ge round it, the wire 
being pushed up and down as is usually done, and the clean 
tube be restored to the boiler, it may, in two or three days or 
weeks, fall to pieces without any one being to blame, except those 
who put the wire through the tube. Here is a piece of glass very 
thick and strong, and in all respects very good glass, but unan- 
nealed, It is really a simple piece taken out of the melting pot as 
a sample, to guide the manufacturer respecting the quality and 
colour of the articles that may be made from it. Now, in all 
probability, if this piece of quartz, less than the size of an ordi- 
nary pea, 5 allowed to drop gently into the sample flask, this strong 
flask (the glass is nearly 4in. in thickness) may fall into pieces. 
There! You see the bottom has immediately dropped out, not- 
withstanding the thickness, and if it were left here all night it 
might crumble into half-a-dozen pieces before the morning, On 
one occasion I cleaned out a glass tube, about 3ft. long, connected 
with an air-pump, and in a thoughtless moment took a wire, 
attached some cotton wool to it, and drew it through the tube. 
In about half an hour there was a click—in a few minutes another 
click, On at the cube it was seen to be cracked. The 
slight but instructive noises continued, click after click, crack 


otter cxach, sag is he mening De Cle = into many 
hundred ‘ Seotah 30 one touched it, "W' and servants 
are often for the breakage of glass, which breakage arises 
from such a cause as this,” 
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LITERATURE. 
The International Exhibition Guide for 1873. Lane and Co., 
. Bouverie-street, London. 1873. 


Anour twelve months ago we noticed in this journal a 
guide to the Exhibition at South Kensington. We spoke 
of the volume in favourable terms. The book now before 
us is  ppnmece.| by the same author ; at all events, the 
style _of composition, and the binding and dimensions of 
the book are so nearly identical with last year’s “Guide,” 
that we are justified in assuming that a single author has 
produced both. Who this author may be we are unable to 
say, as he has not thought proper to publish his name. He 
has done his work, however, in a very satisfactory manner, 
and the South Kensington authorities are especially in- 
debted to him for the very favourable light in which he 
has placed the whole working of the International Ex- 
hibition scheme. Indeed, although we considered ourselves 
tolerably familiar with the contents of the South Ken- 
sington building this year, we had no idea how much that 
is interesting was to be seen there until this “Guide” came 
into our hands, 

The author begins his work by a very short and pithy 
sketch of the history of Exhibitions, which he carries down 
to the present year, giving a terse resumé of the facts con- 
nected with the International Exhibition last year. The 
Commissioners, it appears, “‘ were quite satisfied with the 
results,” but our author gives no details as to the pecuniary 
aspect of affairs. Whether the balance was at the right or 
the wrong side of the books he does not tell us. Having 
led the way by easy historical steps to the present exhi- 
bition, he begins what we may regard as “The Guide” 
proper. In writing this, he has sleged a very excellent 
system. So far as he finds his own special knowledge of use 
to him and thoroughly reliable he depends upon it, and 
upon it alone ; the moment he gets on ground where he 
is not quite certain, he calls in the assistance of some per- 
fectly trustworthy authority, and we have thus not only 
a Guide to the Exhibition, but a series of papers on various 
matters connected more or less closely with the articles 
exhibited, generally by really first-rate men. We 
may cite, for example, Chap. XI on the Iron and Steel 
exhibited at South Kensington. The display is exceed- 
ingly small. The chapter is, nevertheless, one of 
the most interesting in the whole book to engineers, 
because it contains an admirable paper “On the Oxidation 
of Iron Surfaces,” by Professor Crace Calvert, which, 
curiously enough, is entirely new to us. This paper would 
alone render the book a desirable addition to any 
engineering library. We have not space to follow Pre- 
fessor Calvert in all that he has stated. It will be enough 
to say that he has carried out an elaborate series of experi- 
ments on oxidation, tirst suggested to him by Sir Charles 
Fox. It is ordinarily assumed that rust is hydrate of the 
sesquioxide of iron, with a little ammonia. But Professor 
Calvert has proved that it is in reality a very complex 
compound; and, what is much more to the purpose, he has 
shown that oxygen when dry is powerless to attack iron; 
that when damp it is nearly inert, but that when damp 
oxygen is mixed with carbonic acid gas, the mixture will 
attack iron with the utmost avidity. Dry oxygen and 
carbonic acid are powerless, however, for evil. Here, 
then, is a point for makers of paints and protective fluids 
for iron. The oxygen may apparently be left to take care 
of itself if only the carbonic acid is kept out. This fact 
7 explains the well known action of quick lime in 

seeping polished steel, such as cutlery, bright. It was 

assumed that the lime acted by absorbing moisture. We 
happen to know, however, by experience, that even damp 
lime will keep steel free from rust. The chances are that 
the lime really owes its efficiency to its affinity for carbonic 
acid, which it absorbs from the air, leaving none to operate 
with the oxygen on the metal. 

This paper on rust is but one of several of much interest 
in the volume. The chapter on wheeled carriages, too, will 
be found very interesting. Taken as a whole the book is, 
in a very full sense of the term, a guide to the Exhibition. 
It is, no doubt, discursive; but so is the work of South 
Kensington; and when we find an exhibition including any- 
thing, from a Hansom cab to a hand-saw, or from alocomotive 
engine crank shaft to a pound of tobacco, it would be 
unfair to find fault with a guide who goes a little outside 
his province now and then, and talks of things not in the 
Exhibition, and but remotely connected with it. The 
paper, type, and binding, we may say in conclusion, reflect 
the utmost credit on the publishers. We venture to suggest 
that they should in future bestir themselves, and publish, 
if possible, not later than the beginning of June. 





Rough Castings in Scotch and English Metal. By Witt1aM 
Attan. London: Simpkin, Marshall, and Co. Edinburgh : 
Oliver and Boyd. 1873. 

SUNDERLAND men will not be slow to recognise the name 

of the manager of one of the largest engineering works in 

that town. The purpose of the little volume which he has 
written is best explained in the following lines from the 
title page :— 
** All day building compound engines 
Is the glory of my time, y 
But at nights I, with a vengeance, 
Mould my thoughts with tools of rhyme.” 


In other words, this is a collection of poems written 
during the leisure hours of the author. It would be too 
much to say that Mr. Allan ever attains the standard of 
Tennyson or Byron, but it is not too much to say that a 

t deal that he has written compares very favourably 
indeed with Burns. Mr. Allan is invariably most success- 
ful when he adheres to his native tongue, if we may use 
the phrase. It lends itself kindly to his turn of thought; 
the metal comes down hot, and the castings are far from 
rough. Indeed, many of his poems have a fire and 
go in them—if they lack something in finish—which 
is all too rare in modern poetry, “A Midnight Scene 
in its 
L hanter.” Not many 
display poetical tastes. Mr. 
e rule, and it is quite ob- 


in Sunderland Park” for example, is as 
way as the immortal “Tam 
en, 


eers, curiously enough. 
is an exception to th 








vious that whatever he has written, be it good or bad, is 
written, so to speak, from the heart out, and not for the sake 
of versifying ; and this we believe to be, on the one hand, 
essential to the production of true poetry, while, on the 
other, it goes very far to compensate for the absence of 
finish which is inseparable we imagine from the conditions 
under which Mr. Allan has written. 


THE IRON AND STEEL INSTITUTE AT LIEGE, 


AMONG the more interesting papers read before the members of 
the Iron and Steel Institute at Liége are those which we publish 
this week. For the present we must confine what we have to say 
about the trip to the following report of the discussions. In that 
which followed the reading of Major Beaumont’s paper ‘‘ On 
Diamond Boring Machines,” which will be found at page 130, 

Mr. Stevenson, engineer for Messrs. Bell Brothers, said that 
the diamond rock-bore possessed advantages over all other systems 
of boring. It showed exactly the nature of the strata that was 
passed through. The firm with which he was connected had used 
it to the depth of 600ft., and they could see exactly the character 
of the strata in a manner that was of the greatest possible value. 

Mr. Cockburn, engineer for Messrs. Pease, of Darlington, also 
wished to speak as to the utility of the diamond drill, which did 
its work far more quickly and effectually than any other mode of 
boring. 

The President announced that Major Beaumont was about to 
erect a machine near the Port Clarence works at Middlesbrough, in 
order to prove the existence of salt. The hole would be carried to 
a depth of 200 fathoms, and he hoped that in a few weeks—he be- 
lieved in less than two months—that hole would be completed. 
lm proposed a cordial vote of thanks to Major Beaumont for 

aper. 

Mr. Samuel Danks, of Cincinnati, the inventor of the rotary 
puddling furnace that bears his name, opened the discussion on Mr. 
Wood's paper, published in our last impression. He said: The paper 
that you have just heard by Mr. Wood brings under your notice a 
very important fact connected with the puddling of iron. This is a 
subject that has long occupied the minds of practical men. I 
have had more or less to do with granulating iron for the last 
twenty years, but not exactly in the way Mr. Wood has indicated. 
I have ways of my own and they have not been always successful, 
but there are some advantages utes ed for this mode of granulating 
iron which it would be wrong of me to let pass without some 
notice. I am informed that here and in France it costs 8f. per 
ton to melt iron in a cupola, and it costs from 5s. to 6s. per ton 
in England. All that this machine will save in the puddling 
will be what it saves here. The question then arises what does it 
cost to melt iron in a Danks furnace? If it costs less money 
than it does ina cupola the latter ought not to be used unless 
there are other advantages to cover it. Now, there are advantages 
in this granulated iron that you will allsee at once. It is not only 
S into a size to melt easily and with comparatively little fuel, 

ut you get it clean »nd free from sand, and the sand that sticks to 
the outside of pig iron is a much more serious thing than 
many of us are aware of. That sand enters into the furnace 
and converts the oxide into a silicate, in which condition it is of 
no further value as a lining for the furnace, because it melts at a 
low temperature. If you get clean iron, therefore free from sand, 
it saves all that. If there is no sand or other impurity to com- 
bine with the oxide of iron the oxide of iron remains. Bnt what 
does it cost to melt this iron in a Danks furnace? It takes about 
one-third of the time required for puddling—no time can be really 
fixed. Iron with a large percentage of carbon melts sooner. Some 
require thirty-five to forty minutes, while other iron will melt 
readily inside of twenty minutes, so that we may assume the 
average time to be about half an hour. This is rather inside the 
time required for melting in a Danks furnace. Now, it would be 
difficult for anyone to burn over three tons of coal per day ina 
Yanks furnace, let them try their best. Assume that the 
furnace will melt six heats per day—although we have frequently 
melted eight of cold pig metal—that would give us a yield of 
three tons. I name this below what the furnace is really capable 
of, for the purpose of showing what it actually costs to melt. If 
it takes one-third of the fuel used for puddling to melt a ton of 
cold pig, it plainly costs 5s. per ton for fuel for melting in a Danks 
furnace. We may add to that the cost of labour, at, say, 8s. per 
ton, which would give a cost of 24s. per day for working each 
furnace, This is putting it at a high figure. If we use one-third 
of the labour that you use, we have an expenditure of 7s. Gd. per 
ton; but the question arises, is it fair to charge the melting with 
the labour, seeing that while nothing is going on labour 
is at rest? But we will assume that labour properly belongs 
to it. Then there is the expenditure of 7s. 6d. per ton to 
melt it. We can make six heats per day from ordinary pig. If 
we can make one heat more from granulated iron, of course the 
granulated iron should be credited with it, because we save one- 
seventh, or 7s. 6d. If we can make two heats per day more it will 
just double that ; but the saving in this granulated iron, taking it 
purely on the coal and labour question, will not effect a saving of 
more than 2s, per ton. There are, however, other savings to be 
considered ; there is the saving of lining, and I think myself that 
we may calculate upon an improved quality with the same le 
of iron, although this will not apply to all grades, because if you 
have iron that melts quite liquid in the bottom of the furnace the 
saving is not so great. The loss will depend upon the quality of 
the sand or other impurities in the iron. If we get a greater heat, 
and if the lining is not used up with this sand and converted into 
a silicate, we may conclude that the carbon will take up a con- 
siderable proportion of the oxygen of the ore. Take cast iron 
borings as an example. We have made as high as fifteen heats 
per day in America, and the iron squeezed well and rolled well, 
and the bars were as sound and smooth as any bars you ever saw, 
indeed they looked more like re-heated iron than the ordinary 
puddled bar. Unless, however, I could bring it to a liquid state 
in the furnace, I never could produce as good results as when I 
did bring it to a liquid state. Now, in America, we have what 
we call stone castings. There are thousands of tons made every 
we have used at our works alone, 2500 tons in a single year, 





ear ; 
ey vary from one-eighth to three-eighths of an inch, and the 
yield from such plates was simply enormous. When we puddled 


eight heats per shift of cold pig and changed on to these old stone 
plates, the uniform product was ten heats per day. That was as 
as anything could be, and the increase of the yield over 
ig iron was generally from 5 per cent. to 6 per cent., and the 
inning sometimes was as high as 21 per cent. over the charge 
of metal in the furnace. I made some figures, based on former 
experience, to show what I think will be the saving from iron pro- 
perly granulated. There is a considerable amount of irregularity 
in granulated iron ; but as regards the present mode of Ss 
pig iron in the revolving SS simply barbarous. The best 
way to puddle iron is to take it direct from the furnace in a molten 
state. This cannot always be done, but where it can it should 
always be carried out. ere it cannot be done I should advise 
the use of granulated iron. To take Mr. Wood’s water machine, 
and ulate some kinds of iron that melt at a low temperature, 
would not give a gain so an as the use of stone plates one- 
eighth of an inch thick, The iron should be so divid 
lated as to securre a uniform thickn i 
pieces with small, the small pieces would melt before the large 
ones. I have heard of a machine that does reduce iron in that 
way. There is absolute control ever the thickness of the plates. 
If a blast furnace could always be kept on the same grade of pig 
metal Mr. Wood's machine would do very well; but the running 
of some kinds of pig iron into water would make it difficult to 
melt, So far as the Cleveland iron is concerned, I believe that 





Mr. Wood's machine is very good, but I still believe that there are 
other ways of granulating iron that would make it much more 
uniform than is possible in that hi 

Captain Bodmer, being called on by the President to state his 
experience, said that he had one pair of rolls at work about 
2ft. Gin. diameter, and the speed varied according to the quan- 
tity to be through. If the two rolls were worked at 
equal s they produced sheets, and at a differential speed 
they produced a kind of scales, The greater the difference in 
the speed the smaller was the scale. As an experiment, they had 
made perhaps one and a-half tons at a time, and there was 
no difficulty in doing it. The iron was run in from the blast 
furnace, and if the rolls were sufficient in diameter and speed to 
take the quantity run in there} was no trouble about it. The 
iron came out almost cold. They had a simple moving sheet of 
iron called a shaker underneath the rolls, and the iron was deli- 
vered out quite cold. They got a charge from a common furnace 
in twenty-five minutes, but in these charges they used oxide 
mixed up with cast iron, and the iron was not melted as it ought 
to have n, 

Mr. Wood wished to explain that so far as the irregular granu- 
lation of the iron was concerned, it altogether depended upon the 
velocity at which the machine was driven, and the depth of the 
water. He had no hesitation in saying that with his machine he 
could granulate iron as regularly as possible. So far as regarded 
running the cast iron into plates in the way mentioned by Mr, 
Danks, some of them would probably know the cost involved for 
chills used in that way. If they ran molten iron into chills, it 
would necessarily cost a good deal for wear and tear; the same 
remark applied to a certain extent to any mechanical mvtion for 
rolling out molten metal. 

Mr. Edward Williams thought that the figures given might 
easily be put right. He was afraid that forge iron would not 
stand for ever at 100s. per ton. Mr. Wood had assumed that it 
would be so. If it should come down to the ruinously low figure 
of 62s. per ton, that which Mr. Wood put at 14s, would come 
down to 2s. 6d. Coke was not always to be 38s. per ton. If it 
fell to 20s., and they used 2 cwt. instead of 3}, that which Mr. 
Wood put at 6s. 7d. would come down to 2s. There were other 
items higher than they should be, in Mr. Wood's calculation; and 
assuming that coal, coke, and iron came down to prices con- 
siderably above the average of the last few years, the amount 
which Mr. Wood put at 14s. 5d. he put at 8s, 2d. That, he 
thought, would correspond with Mr. Danks’ opinions. As re- 
gards the matter of running iron into chills, he had only to say 
that they did it at the works he managed—Bolckow, Vaughan, 
and Co,—and the cost of the chills was less than the cost of the sand, 
for sand-pits, where they were working on that system, 

Mr. Crow, engineer at the Tees-side Ironworks, showed some 
specimens of granulated iron which he said had been puddled by 
him from molten iron direct from the cupola in fifty minutes, The 
iron showed an excellent fibre. 

The President: Did you find any effect on the lining of the 
furnace ? 

Mr. Crow: Yes ; this iron chilled and stuck to the furnace. 

Mr. Whitwell : It would be well if Mr. Crow could tell us the 
difference in the quality. 

Mr. Crow : I cannot speak with anything like certainty, as these 
were merely experiments. 

A vote of thanks was then passed to Mr. Wood. 

The discussion on Buttgenbach’s blast furnace, which was 
described and illustrated in last week’s ENGINEER, was com- 
menced by 

Mr. Jones, of Jones Brothers, Middlesbrough, who said he should 
like to know what advantage was to be derived from using pillars 
of stone instead of the columns used in Cleveland to support the 
superstructure, Mr. Buttgenbach said he had taken away the 
hoops intended for the support of the body of the furnace. Now, 
their experience in Cleveland was that they could not do without 
that support. But there was the difference between them, and 
whereas M. Buttgenbach’s furnace was only 50ft. high, their 
Cleveland furnaces were mostly double that height. It appeared 
that the secret of not bulging out the furnace did away with the 
pressure of materials on the sides, and obviated the tendency 
to [scatter. The reason why the furnace held together was due 
more to the difference between the bosh and the top than to any 
other cause. 

Mr. Edward Williams : I don’t know whether I correctly under- 
stood that the thickness of the brickwork of this furnace is only 
something like 2ft. I think that with a furnace of anything like 
the capacity of those of the North of England, there would be no 
hope of a furnace so thin keeping together. I don't think that a 
= 2ft. thick, unsupported by anything, would keep its shape or 
position with 35,000 cubic feet of material within. One of the 
advantages claimed for this furnace is that the brickwork is come- 
at-able, and that there is no casing interposing to prevent the re- 
placing of any portion of the furnace. That is the case witha 
great number of our furnaces in Cleveland. We have brick fur- 
naces simply hooped here and there, 4ft. Gin. to 4ft. 9in. thick ; 
and all the advantage claimed for this furnace in respect of being 
able to take out bricks and put in others apply equally to our 
Cleveland furnaces, although we don't often require to do it. The 
stone foundation is, I think, a very objectionable thing. There 
cannot be the least doubt in my mind that the system of cast iron 
columns is very much superior, either to such pillars of stone as 
we have in this furnace, or even to the old brick pillars that were 
usual with us, and are still to some extent in use at present. 
Such a mass of masonry about the furnace, with the tuyeres diffi- 
cult to get at, and the inconvenience of increasing the distance 
between the stones and the tuyeres, are in my opinion disadvan- 
tages ; while I also think that the system now current in the 
North of England of using cast iron columns would be much 
better than the system here proposed. For myself, I do not think 
there is in the Buttgenbach furnace anything that the Cleveland 
ironmasters can copy with advantage. 

Professor Jordan, of Paris, described two furnaces built four 
years ago in France with cast iron columns, and with a basement 
of brickwork, These two furnaces are hooped every 18in., and 
being set against a hill, the galleries are supported on the hill, 
on the top of which also the steam boilers are placed. The hol- 
low columns of the girders are replaced by light cast iron columns 
for supporting the platform. The furnaces have been regularly at 
at work—one for four years, and one for two years. One of them 
was making spiegeleisen, and the other grey iron No, 1, from 
pure ores. The two furnaces work with very hot driving, and 
the system has never given any trouble. It has been found most 
convenient for repairs, which is a great advantage, seeing that the 
manganiferous ores are very corrosive, and it is more easy to 
replace the work in the vicinity of the top. There is another 
furnace in France built last year that has been working for five 
months together, making a very fine grey iron, No. 1, with a grain 
of the best Scotch pig. This fact is interesting, because he had 
heard some cndientandedions that they were afraid of the cooling 
of the stalk by the air. He did not think that was to be feared. 
He knew, also, that some engineers were afraid of the passage of 
the gas through the brickwork, but he had never seen the 
escaping, although he had paid some attention to the matter. He 
had seen one furnace in which the rain had passed through the 
bricks from the exterior to the interior during the last winter. 
There had been forty days of uninterrupted and the blast 
furnace was new, and the m r of the works not tarred 
the exterior of the bricks. This was a very important matier 
in a country where a amount of rain fell. . 

The President of the Institute, referring to Mr. Buttgenbach's 
argument that the top of his furnace was kept cool by the 
of the walls, which were not liable to be imp y e 
ings in walls of a thicker description, said that when they blew 
down a furnace the whole fabric to be subjected toa 
vi high temperature; but they must not allow themselves to be 
misled y this furnace, because all the scarification took place, not. 
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during the working of the furnace, but by the intense tempera- 
ture that oe during the operation of blowing it down. 
Most of them had an opportunity of looking into a furnace 
whilst working. The last one constructed at Port Clarence Works 
had a series of doors pierced through the side. He had these 
opened in order to know the amount of heat. There need be no 
fear, he thought, of scaffolding taking place from the high tempe- 
rature in that portion of the furnace. Mr. Buttgenbach had also 
attached some importance to the introduction of the blast at 
different levels after the furnace had stood for some time. Well, 
this was an abnormal state of affairs; and when that state of 
affairs did unfortunately arise, it was, perhaps, easier to pierce 
the side of the furnace to get the blast introduced than to have 
recourse to the tuyeres. Although they looked upon the cooling 
of the water as a matter of little moment, yet it meant a great 
deal of heat absorption. He thought the less of that they dealt 
with in the structure the better. If he was correct in supposing 
that the topof the furnace wascool, and not inastate of semi-fusion, 
then was his(Mr. Buttgenbach’s) supposition that these walls could 
be applied to furnaces of a high altitude not well founded. But 
after all the great question was, ‘‘What are the merits of the 
furnace as regards its performance?” The economy of fuel was the 
only question that presented any importance in their eyes ; and in 
this respect he had not learned that the Buttgenbach furnace pre- 
sents any great advantage over the furnaces of our own country. 
Mr. Buttgenbach seemed to attach great importance to facility of 
repairs ; and no doubt, in a wall 18in. thick, in the event of any 
part of it giving way, it could easily be got at; but their furnaces 
were driven as long as it was possible to drive them economically, 
having regard to the condition of their lower parts. He never 
heard of a furnace being blown out because the cone had got into a 
state of disrepair, and no doubt they might go on for a long time 
patching up a furnace where, perhaps, the state of trade rendered 
it a matter of great inconvenience to blow the furnace out ; but 
after a certain amount of erosion has taken place in its lower part, 
it is, as a matter of economy, better to blow it out. Mr. Buttgen- 
bach spoke of his furnace being in blast for eight years ; but Mr. 
Whitwell, of the Thornaby Works, had a furnace blowing for 
eleven years ; and their own furnaces at the Clarence Works had 
been blowing six, or seven, or eight years, and they did not find 
any inconvenience from it. His friend Mr. Neilson, again, had a 
furnace that had been blowing for thirteen years. Pillars enabled 
them to get hot blast stoves nearer, and there was thus less loss 
in the conveyance of the blast to the furnace ; and anything saved 
in the thickness of the walls was far more than made up for by 
this complicated system of pillars outside. After all, however, 
they were obliged to Mr. Buttgenbach for bringing before them 
this novel furnace, and he would excuse them if they did not look 
upon the offspring of his mind with the same favour that he did. 

A paper was read ‘‘On Phosphoric Bronze and its Principal 
Industrial Applications,” by Mons. Manne, to which we shall 
refer at another time. 

A paper on “‘ Winding and Other Appliances for Coal Mining” 
was read by Mr. William Kamp, chief engineer at the Seraing 
Works, which we shall publish in our next impression. 








ON THE DIAMOND ROCK DRILL.* 
By Major BEAUMONT. 

ALL new applications of machinery must, in these times of high- 
priced manual labour, have a peculiar interest, especially to such 
a body of practical gentlemen as that which I now have the honour 
te address ; and the application of the diamond to the general 
purposes of mining will, I think, be allowed to be producing re- 
sults well worthy of your attention. I appreciate fully the value 
of time, and shall, therefore, proceed at once to my subject with- 
out making any introductory remarks, or referring to other means 
of doing the same work as is done by the diamond drill, except so 
far as may be necessary to explain the difficulties which it is 
assertc’ the system under discussion overcomes, The patents for 
the diaraond drill are extensively worked by the Diamond Rock- 
Boring Company, the results previously obtained having removed 
the system from the category of experiment, and established it as 
a recognised and practical success, As a rule the company neither 
sell machines nor let them out on royalty, but contract, at a fixed 
price, for the execution of work. The business taken up by the 
company divides itself into four classes, in some of which a greater 
advance has been made than in others. (1) The sinking of bore 
holes for the purpose of testing or prospecting for minerals ; (2) The 
driving of drifts, galleries and tunnels, whether fer mining, water- 
works, or railways ; (3) The sinking of shafts ; (4) The removal of 
subaqueous rocks by blasting. All of you will have a general idea 
of how these operations are carried on, Still, in order to enable 
you to value the results obtained with the diamond drill, I shall 
recall the leading features of the position in which the application 
of machinery stands with reference to them. (1) Bore holes are 
ordinarily put down by giving a reciprocating motion to a chisel 
attached to the end of rods dengthened as the hole is deepened, the 
débris being brought up by means of shells or augurs. This reci- 
procating motion iS given either by manual labour or by power. A 
considerable difficulty and risk attends giving even a moderately 
rapid reciprocating motion to a long column of rods, and to get over 
this difficulty and facilitate their withdrawal, Messrs. Mather and 
Platt haveconstructed machinery whereby the cutting is done by the 
fall of a cutting tool suspended from a rope—the great point of gain 
being the speed at which the necessary tools either for cutting 
or removing the débris can be lowered to their work and with- 
drawn. Attempts have, moreover, been made to apply a rotary 
motion to oe cutters, but even in soft rock the progress so 
obtained has been extremely slow, because no steel can be got 
which will withstand the abrading action of the rock. (2) Head- 
ings are ordinarily driven by drilling holes and blasting them. 
Machinery is applied to the drills by attaching them to pistons 
actuated by compressed air in cylinders, a supply of water to 
clear the débris and cool the tool being used. The air is distri- 
buted by a valve or valves, driven by suitable mechanism, and a 
rotating motion is given to the tool to obviate its striking two 
blows in the same place. All the percussive systems of boring 
machines in actual use come under the above description, varying 
in the greater or less degree of mechanical skill with which 
the parts have been arranged. Some machinery has been 
made which proposes to drive tunnels at one operation, 
entirely by machinery, and without the use of powder; 
but hitherto, so far as I know, only a few yards have 
been so driven experimentally. (3) Drills similar to those 
applied to tunnel-driving have been used for shaft sinking, but 
only singly, and I have not heard of any case where the speed of 
the sinking has been notably increased, (4) The putting down of 
blast-holes under water has always been considered a most dif- 
ficult operation, because a blow cannot be struck under water, 
and I have never heard of machinery being applied in this direc- 
tion at all. I sawon the Suez Canal rocks being removed by 
blasting, but the holes were put in by ordinary churn jumpers, 
worked from barges anchored in the stream. The diamond drill 
is in principle quite distinct from any other system of holing 
rock, and works haa without striking a blow. Its action 
is rather that of abrading than cutting, and the effect is produced 
by the sheer difference in hardness between the diamond and the 
rock it is operating 7 There is really ne comparison be- 
tween the hardness of the diamond and that of ordinary rock. 


of percussive action. Moreover, machinery can be applied in 
places where a reciprocating motion, if admissible at would 
present peculiar difficulties “such as making a hole under water, 
or putting down deep holes where, from the circumstances of the 
case, the cutter must be a great distamce from the source of 
power. The diamonds that are used are not valuable gems but 
carbonate, a substance that till lately had no commercial value, 
and was first introduced for the purpose of cutting other diamonds, 
It comes from the Brazils in considerable quantities, and though 
it has not been discovered in the Cape diamond fields, it is more 
than probable that it exists there, and, indeed, wherever the 
diamond is found. You will see that its appearance is much like 
that of a piece of coal or dull jet, and as unlike as it is possible to 
be to its brilliant sister, the ordinary diamond, though chemists 
tell us that the two are identical in composition. I presume that 
the one is perfectly, the other imperfectly crystallised ; and if so, 
it is no doubt this very imperfect crystallisation that gives to 
carbonate its value for my purpose, as it has no, or next to no 
cleavage, and consequently does not split up and break in the 
way that a diamond or piece of bort would do, This last sub- 
stance, of which I hold a sample in my hand, is an impure 
diamond, and would seem to stand half way between the brilliant 
and carbonate. According to the tables published in Ure’s 
** Dictionary of Art,” the following are the different specific 
gravities and degrees of hardiness of some of the hardest 
stones :— 









Substance. Hardness. Sp. gravity. 
Diamond from Ormus « ce BD ce oo oe SF 
Pink diamond .. .. 19 34 
Bluish and yellowish .. Ww 33 

Ruby Te ee ae 17 2 
Pale ditto from Brazil 16 3°5 
Deep blue sapphire oo 0c co se ve 3°8 
i) a ee ee er ee eae | | 38 
Topaz me ae ee ee 42 
TNGEDsc: «co ce ce oe ct ee oe 3°5 
Hmerald .. 0. os 00 on on. ae 2°8 
Garnet 12 4-4 
Agate 12 26 
Onyx oe lat Ge 12 26 
Quarts <. .. . 10 27 


Now, as there is plenty of corundum or rubies and sapphires in 
the market at mere nominal values as compared with those of car- 
bonate, I thought it could be advantageously used in place of the 
latter, if only its hardness, as compared with the diamond, was 
anything approaching that which the tables led me to look for. On 
trying, however, both sapphires and corundum, I found the above 
proportions altogether wrong in point of hardness: they were 
nowhere near carbonate. The trial that I put them to was as fol- 
lows :—I set a piece of carbonate in a suitable holder, and held it 
against a grindstone ; the carbonate turned the grindstone down. 
On trying the same experiment with the other minerals, the grind- 
stone wore them down. I am of opinion, therefore, that the 
diamond stands, in point of hardness or resistance to abrasion—if 
the two are not synonymous terms--at an enormous difference in 
advance of any other known material in nature, and this seems a 
most remarkable fact. The application of the diamond to 
rock-drilling is worked out as follows:—The stones are set 
in an annular ring, made of steel ; they are fastened in by making 
holes as nearly as possible the size of the stones to be set, and then 
burying them, leaving projecting only the amount necessary to 
allow the water and the débris of the cutting to pass. The metal is 
then drawn round the stone so as to close it on every side, and 
give as large a bearing surface as possible to resist the tendency of 
the stone to be forced out, I may here say the loss from breakage 
and from the stones being torn out is far more serious than from 
wearing; in fact, with good stones having good broad running 
faces, the mere wear is quite trifling. A stone breaking out is 
always a cause of damage to the others. The crown so set is 
attached to the end of a steel tube and kept rotated against the 
rock at some 250 revolutions per minute. Water is supplied 
through the hollow of the bar, whence it passes under the cutting 
face of the crown to the surface of the hole between the 
side of the latter and the outside of the boring tubes; the 
diamonds are thereby kept cool, and the débris from the 
cutting is washed away. The crown has to be kept pressed for 
ward with a force depending on the nature of the rock to be cut, 
varying from 400 lb. to 800 lb., when the cutting is done at speeds 
ranging from 2in. to tin. per minute. Granite and the hardest 
limestones are readily cut at 2in, to 3in. per minute, sandstones at 
4in., and quartz at lin. per minute. These speeds can be increased 
at pleasure, but I give them as representing the rates at which the 
drills are ordinarily seen in practice, On the table is a sample of 
pure emery, which was cut at the rate of 2in. per minute. By a 
crown which I now hold in my hand, and which has bored through 
Gin. of emery, 10ft. of granite, and 95ft. of hard sandstone, you 
will see that it is, so far as the diamonds are concerned, almost as 
fit for work as ever. The emery was cut out of a block put under 
the drill for experimental purposes, merely to show how great is 
the cutting power of the diamond. No rock is met with 
in mining that approaches emery in hardness, and, indeed, it 
would be a most difficult operation getting a hole put in it 
without a diamond drill. At Mont Cenis the length of 
their machines precluded the possibility.of angling, hence 
they were driven to obtain a first opening by putting in larger 
holes in the centre of the heading, which were not final. The 
diamond drill, being shorter, enables the drills to be angled, and 
the {centre is blown withouv the aid of empty holes. I think it 
likely this is the cheaper plan, but I am not clear that the Mont 
Cenis engineers did not choose the more expeditious one, as the 
fact of angling means a loss of progress. In comparing the dia- 
mond system with the Mont Cenis or other good system of reci- 
procating drill, mounted in such numbers as to have a proper com- 
mand of holing power, I do not contend that there is much ad- 
vantage in favour of the former in point of speed, as in either 
case the holes can be put in in any reasonable fixed time. I sub- 
mit, however, that there is a certain gain, owing to the holes being 
true cylinders, and to the non-liability of the drills to break down, 
the machinery getting out of order being always a source of delay. 
The great advantage claimed for the diamond system is its economy. 
No drills have to be sharpened, the plant is no more liable to get 
out of order than ordinary machinery, and the air in the motor 
can be used expansively, against which have to be set the wear of 
the diamonds, and the fact that the motor must be kept running 
whether one or six drills are at work. The latter disadvantages 
are, however, more than counterbalanced by the former advan- 
tages. The certificate of Mr. Brunlees, the engineer for the 
3ristol Tunnel, is as follows :-- 
Clifton Tunnel, Westminster, 18th May, 1872. 
To the Machine Tunnelling Company, 
Gentlemen,—Last week I had the pleasure of secing your diamond 
borer at work in this tunnel. 
The material through which the tunnel is being made is hard mountain 
limestone, with numerous joints filled with cale spar. 
The heading, which measures about 10ft. by Sft., was previously driven 
by hand labour at an average speed of 9}ft. per week. 
The boring machine, during its first week of actual work, advanced the 
heading 26ft., though the men only made eight shifts, the rate of pro- 
rress per shift being 3ft. 3in. The result of the week’s work was, there- 
‘ore, nearly three times that attained by hand labour, and it is only 
reasonable to assume that when the machine men are fairly up to their 
work they will be able to bore 4ft. per shift, and make twelve shifts per 
“a there can be no reasonable doubt that the advance of the 
heading will become 48ft. per week, or about five times that of hand 





If a diamond be kept rotating against a piece of dst it 
would cut a hole, say a mile deep, before it was seriously worn. 
It will be seen at once that if this wonderful resisting 
power be properly taken advantage of, a machine can be con- 
structed that will hole rock without striking blows. This enables 
machinery of the simplest and most ordinary character to be used, 
and thus avoids those special difficulties that the mechanic must 
face when he is driven to utilise a large power in the production 


labour. 

So far the diamonds show no ——— of wear, nor have any of them 
got loose in the setting.—I am, gen’ om, some truly, 

(Signed) JAMES BRUNLEES. 


I may state that plant is now about to be applied to 
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poy ag pits, each 700 deep, for Harris’ Navigation Com- 
pany, in South Wales. The shafts are not yet ready to receive the 
am athe or it would long ere now have been at work. It will be 
seen that the principle is the sameasthat which obtains in the tunnel 





driving machinery, viz., a pair of girders or standards carrying 
as many drills as can PE hn Be K be put on, which latter are 
driven by a double cylinder compressed air engine, and each drill 
can be stopped and started singly. The system of working may 
be the same as that which I have described for tunnel driving, 
but as the diamond drill bores a hole equally well 100ft. as lft. 
deep, it is in contemplation to apply a new principle which the 
different circumstances which obtain in a shaft, as compared with 
a heading, render practicable. In place of drilling a series of holes 
3ft. to 4ft. deep, the holes will be carried at one operation, say 
100ft. deep. The machinery will then be removed, and the blast- 
ing continued, until the whole depth bored has been reached. The 
anticipated advantages of this system are that the machinery will 
only require fixing once ; and, further (which is the main point), 
the operation of drilling can be carried on whether there is water 
in the shaft or not. Of course, 100ft. is an arbitrary depth, and, 
as the drill never gets out of truth, there is no reason why 
the holeing 500ft. deep should not be done from the surface, 
or so soon as the rock may have been reached. I quite an- 
ticipate that since the holes are all straight, or nearly so, 
it will occasionally happen that there will be no free side 
to blow to, or in other words, the shaft will be fast, but 
in that case it will be easy to free it by putting in a few hand 
holes, I am given to understand that in America this system has 
been tried with very favourable results, and I hope shortly to test 
it fully. If successful the enormous difficulty which dealing with 
water always presents will be materially lessened, and a consi- 
derable economy both of time and money will result in sinking 
shafts. As the most tedious part of the operation, namely, the 
holeing, can be done by machinery from the'surface and irrespective 
altogether of the question of water, I shall have much pleasure in 
communicating to any one in Belgium interested in the subject 
the results that may be obtained. As regards the removal of sub- 
aqueous rocks, the drawings on the wall show the plant now being 
prepared to carry out a contract for the removal of rocks in the 
River Tees. The contract is between the Diamond Rock Boring 
Company and the River Tees Commissioners. The work tobe done 
consists of the removal of a long scrap of rock, which is a terrible 
bar to navigation. It cannot be got away except by blasting, 
and to hole it by hand from a fixed stage would be a 
most costly and laborious operation. The plant consists of a 
barge, supported on legs, adjustable to suit the irregularity of the 
bottom of the river. It is provided with an engine and boiler 
capable of driving twenty-four drills. That number of holes can 
be quite easily put down in a tide, as each hole 8ft. deep will not 
take more than a hour todrill. The dynamite, which is the explo- 
sive to be used, will be introduced through the same tubes 
which guide the drills, and the holes will be exploded as soon 
as the barge hus been shifted to a fresh scene of operation. 
The arrangements are such that the mines will be loaded and fired 
without the employment of divers. A single drill has already 
been used on the rock to prospect it, and a few shots fired, suffi- 
cient to show that the designed interval of 10ft. from centre to 
centre of the mines admits of the rock being sufficiently broken 
up for dredgers to remove it, and at the same time the action 
of the drill was seen to be perfect. I give a general sketch 
of the machinery used for prospecting, and which was 
specially designed to meet the case of a rough sea, The 
single pile offers no resistance to the waves, and the power 
required to drive the drill can be conveniently taken from a 
barge or tug alongside by means of steam through a flexible tube. 
The Diamond Rock Boring Company are cffering to undertake 
the removal of the Daimty Rock, near Cork Harbour, and other 
sunken rocks in seaways; and for this purpose the diamond drill 
is submitted to be unrivalled, owing to the fact of its working as 
well in water as in air, and its being independent of the distance at 
which the boring may be carried ox from the machine itself. In the 
limits ot such a paper as this it would be impossible to go more 
fully into detail than I have done. The whole and sole claim to 
merit on the part of the diamond rock drill consists in the fact 
that the use of carbonate enables rotary to be substituted for 
reciprocating motion. Percussive machinery must, from_ its 
nature, be expensive, and in some cases it is especially diffi- 
cult, if not impossible, of application. I have not alluded to 
the use of compressed air in tunnel driving, which is common to 
any system; but I may be permitted to say that the value of 
compressed air as an adjunct to mining is only now beginning to 
be properly recognised, and in proportion as it is introduced for 
underground winding, pumping, and other purposes, so it will 
facilitate the introduction of machinery for tunnel driving, as the 
compressing machinery necessary for setting drills in motion 
becomes a serious consideration when it has to be put down for 
that purpose only. 


THE SERAING WORKS. 

THE principal works visited by the members of the Iron and 
Steel Institute during their recent visit to Belgium were :—The 
steel works of Angleur (Messrs, F. de Rossius, Pastor, and Co) ; 
the collieries and blast furnaces of Ougrée; the zinc works of 
Messrs. Mesdach and Co.; the rolling mills of Ougrée; the coke 
ovens of Wintry and Co.; the blast furnaces, rolling mills, and 
coal works of the Société anonyme de Sclessin; the collieries 
and coke ovens of Horloz (Braconnier brothers and sisters) ; 
the coke ovens of Taskin, Londot, and Co., and those of Baron 
d’Adelsward at Tilleur ; the colliery of Gosson-Lagasse ; 
the blast furnaces, coke ovens, and coal-washing apparatus of the 
Société de l’Espérance at Seraing ; the collieries, coke ovens, and 
coal-washing apparatus of the Société de Marihaye; the coke 
ovens and coal-washing apparatus of Messrs. de Wendel ; the 
works of Messrs. Jowa Delheid and Co., to the plate and sheet 
mills of the Société anonyme de l’Espérance, Messrs. Fetu and 
Deliége, and of the Société des Chantiers de la Meuse. The whole 
of the above works were visited by the members of the Institute 
on the Tuesday afternoon, three separate parties being formed, 
to either of which each member had an opportunity of attaching 
himself, All these works are, however, of comparatively limited 
extent—limited, that is, when compared with Cockerill’s works, 
which the Institute visited in a body on the 20th. ¢ 

With the exception of the Essen works, the Seraing works 
are the largest individual works in the world. There are 
concerns in England that employ a larger number of hands, 
all told—notably, the works of Boleckow, Vaughan, and Co., 
and the Dowlais works ; but the ramifications of these gigantic 
concerns are widely scattered, while the Cockerill Company have 
their works all compacted together, and, so to speak, under one 
roof. The Seraing works are situated six miles from the town of 
Liége in the Valley of the Meuse, upon the carboniferous forma- 
tion which runs through the territory. The operations of 
the Cockerill Corapany comprise coal and iron mining, the reduc- 
tion of the ores, the fabrication of cast and wrought iron and steel, 
the construction of machines and mechanical and manufacturing 
engines, and iron bridges and vessels The Cockerill Com- 
pany is managed by a board composed of five members, assisted by 
a director-general. The establishments comprise the offices for the 
direction, a special engineering service for the study of construc- 
tion, and a library, a laboratory for analysing the raw materials, and 
form, as to the working, eleven special divisions managed by chief 
engineers. The foundation of the Seraing establishments is due 
to John Cockerill, born at Haslington, Lancashire, on August 3, 
1790. His father hadin 1799 introduced at Liége the construction 
of machines for wool spinning, and after having acquired there a 
great fortune had, in 1813, left his factories to his two sons, James 
and John, The coal and iron mining, the smelting of charcoal pig 
iron, and wrought iron works have been organised in the Liége 
territory for centuries, Besides husbandry and that connected 
with it, the working class of the heap | was mostly composed of 
coal miners, smelters, blacksmiths, cutlers, ers, lock and 

nsmiths. In 1817, Cockerill Brothers bought from the Nether- 
7 Government the palace of Seraing with its appendages, 
and established at first works for the construction of steam engines 
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and machines for spinning flax, and afterwards a flax spinning mill. 
In 1822 John Cockeril] came to reside at Seraing, bought the grant 
of coal mines upon which the works stand, and took the proper 
measures to introduce on the Continent the smelting of cast iron 
with coke and the fabrication of iron according to the English 
rocess. The working of the factory was then ee f supported 
y the orders of the Government (the Netherlands). In 1824 
magnificent steam engines of 300-horse power were constructed 
under John Gockerill's supervision for the men-of-war of the 
country, while the English my had engines of 150-horse power 
only. In 1826 the first coke blast furnace, the furnaces, the 
rollers, the hammers, the blast engines, the engines for the iron 
factory were employed. The coal-pits with powerful exhausting 
and drawing machines were set up in a state of enlargement 
hitherto unused. The first continental railway was decreed by the 
Belgian Government after the revolution of 1830, and the first 
locomotive was constructed for that railway in 1834 by the 
Seraing works, which soon after supplied all the engines for the 
beginning of the Belgian network of railways. The Seraing 
establishment continued to increase rapidly until the demise of 
John Cockerill, which happened in 1840. It comprised, in 1842, 
at the formation of the joint stock company, established to con- 
tinue the operations of the deceased :—(1) The grant of coal mining 
with three collieries furnished with all the exhausting and lifting 
engines ; (2) thirty-seven coke kilns of large size; (3) two blast | 
furnaces with steam bellows and grants of iron mines ; (4) a vast | 
iron smelting and a copper foundry; (5) an iron factory with 
thirty-tive reverberatory furnaces, five sets of rollers, the hammers, 
the divers steam engines, the tools and apparatuses to complete 
the fabrication; (6) an engine and boiler factory, containing 144 
forge furnaces, 280 lathes and boring machines, 200 planing, 
grooving, tapping, and perforating machines, &c. There were 
2200 employés and wor 
horse power. The Seraing establishments had been placed in 1629, 
by John Cockerill, under the general superintendence of Gustave 
Pastor, his nephew, and the latter continued his services when the 
company was formed until 1866, at which time M. Pastor withdrew 
and was replaced by M. E. Sadoine, chief engineer of theGovernment | 
navy. The gradual improvements of the works, continually en- | 
larged, have brought the productive powers of the various divi- 
sions to their present state. They now comprise four collieries 
with eight shafts for raising the coal to the top, ventilation, ex- 
haust, letting down and bringing up the workmen by Fahrkunst, 
twenty-four engines together of 900-horse power, 2400 workmen 
(since 1867 women work no longer in the collieries of the company), 
annual production of fuel 350,000,000 kil. Four groups of coke 
furnaces, comprising 143 horizontal kilns, twelve groups comprising 
216 Appol kilns, three pounders, and six washers, six steam 
engines to pull out the coke, thirteen steam engines of 168-horse 
power collectively, 140 workmen, annual production of coke 
140,000,000 kil. Thirty iron mines in the Belgian provinces of 
Liége and Namur, in Luxembourg and in Spain. Seventeen 
engines equal to 306-horse power, 800 workmen, annual produc- 
tion of the mines 150,000,000 kil. Five blast furnaces with 
apparatuses for heating the air and tapping sheds for ordinary 
casting yielding annually 55,000,000 kil., four blast furnaces for 
steel pig now building, fifteen engines collectively of 480-horse 
power, 300 workmen. Two iron and one copper foundries, two 
workshops for earthen moulding, steam cranes, 1,000,000 kil. 
foundry-frames, six engines of 90-horse power collectively, 280 
workmen, annual production 5,000,000 kil. Seventy-five reverbera- 
tory furnaces, twelve rollers, seven pounders, fifty-five engines of 
1900-horse power collectively, 1240 workmen, 40,000,000 kil. in rails, 
girders, bar and sheet iron as annual production. Ten Bessemer 
converters from five to seven tons, six of which are being mounted, 
sixteen reverberatory furnaces, seven pounders, four rollers, forty- 
six engines of 3079-horse power collectively, 560 workmen, 17,000,000 
kil. steel as annual production, before the use of the unmounted 
apparatuses. In the forges there are twelve reverberatory fur- 
naces, seven pounders, seventy forge furnaces, five engines of 288- 
horse power, 200 workmen, 1,500,000 kil. mechanical pieces as 
annual production. The engine shops contain 368 lathes, mortisers, 
planers, perforators, tap-borers, five machines to forge bolts and 
screw-nuts, two oo presses, moving-cranes, stationary 
steam cranes and others, twenty engines, one pounder of 264-horse 
power, 1400 workmen 7,000,000 kil. machines and mechanical 
apparatuses as annual production. For bridge and boiler building 
there are fifty-five drilling, arching, cutting, planing, canting, and 
clinching machines, three pounders, fifty-four forge furnaces, 
eleven engines of 120-horse power collectively, 510 workmen, 
6,000,000 kil. boilers, bridges of various kinds as annual produc- 
tion. In the Antwerp shipbuilding yard there is a stock of tools 
appropriate for a shipbuilder’s yard, covered stocks, rafts and 
boats, sheer, slides and slips for launching sea and river steamers, 
steam carpentry and joinery, two engines of 15-herse power, 680 
workmen, 2,500,000 kil. naval constructions as annual production. 
For interior conveyances and forwarding: Fifteen locomotive 
engines from 10-horse to 15-horse power are employed on the 
junctions of the interior railways with the north line, 420 work- 
men, sixty horses, fifteen of which, in the collieries. The area of 
the works is 200 acres, intersected with 22 kil. railways of large 
section, and 12 kil. of small—containing besides a basin commu- 
nicating with the Meuse by a canal and two wharves. In 1872 
there were 8912 people occupied, employés and workmen for all 
the works. There were 254 steam engines of 7834-horse power in 
all, The wages paid annually amount to 8,500,000f. The consump- 
tion of fuel amounts to 350,000,000 kil. The production of the divi- 
sions is 25,to 30,000,000f. The establishment owns on the heights of 
Seraing, in a very healthy situation, a vast infirmary kept by nuns. 
It holds 85 beds, a special physician is attached to it, and an 
orphan asylum containing at present 41 children of both sexes 
adjoins it. The establishment p also a disp ry, which 
delivers medicines gratuitously to the persons attached to its 
works, and their families. In each division there is a refectory 
established after the best manner, for the meals of the workmen 
and. the ip anager of their food, some kitchens are added to 
several of these refectories, and some baths are put up at the 
collieries for the miners, Lastly, a society for relief and pensions 
is instituted, without being compulsory, for the people of the 
works; and the establishment accords besides, out of its own 
funds, temporary relief and pensions to the workmen and em- 
ployés not concerned in that society. The Seraing works have 
constructed (January 1, 1873), 2100 steam-engines, from four to 
600 horse-power, for all manufacturing purposes; 900 locomotive 
engines; 31,540 sets of mechanical apparatuses and various pieces 
for manufactories, complements for factories, repairs, for mining, 
the reduction of ores, the fabrication of metals, buildings, sugar- 
works, plate-glass manufactories, paper-mills, spinning-mills, trellis 
and suspension bridges, iron-clad turrets, &c. The ship-yards of 
Antwerp and St. Petersburg (the latter suppressed) have supplied 
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navigation with 282 sea and river steamers, yachts, mail-steam- 
ships, steam-tugs, pilot-boats, light-ships, dredging-machines, 
transport-ships for travellers and merchandise, transatlantic 
packets, floating-docks for iron-clad frigates of the first class and 
monitors, The Cockerill Company possesses accommodations and 
implements necessary to supply annually 100 locomotives; 70 
steam-engines, from four to 1000 horse-power and above, for 
maritime navigation; 1500 sets of mechanical constructions, com- 
are works, special apparatuses, repairs, &c.; 6000 tons various 
ridges, turntables, &c.; sea and river steamers of 5000 tons 
burden (B.M.) altogether ; besides the surplus not consumed in its 
works, of fuel, ores, cast and wrought iron, rails, and steel above 
mentioned. Thus, it is at Liége, by the iniative of Cockerill 
senior, that the first factory for spinning-machines was esta- 
blished on the Continent, and at Seraing, by John Cockerill, that 
the first coke-blast-furnace, and the first puddling-furnace, and 
afterwards the first coke-kilns, were erected for the making of 
iron after the lish method. The first steam-engine, and after- 
wards the first locomotive engine, on the Continent were also 
constructed at Seraing. 
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Past EXuisiTeD BY AMATEURS 


XXV. Fixe ARTS OF THE PRESENT TIME. 
XXVI. Epvucation, TEACHING, AND INSTRUCTION. 
. | - ek Description | 
Names. Groups Awards. of medals 
| awarded.* 
A s, John, Victoria} III. | Honourable Mention. | _ 
Park, Sheffield } | ; 
Adams, R., 31, Strutton-| XIII. | Honourable Mention. | - 


Ground, Westminster 
Adams, W. Marsham, 3, 


XIV. | Honourable Mention. 





Pennistone-st., Shep-) | 
herd’s Bush Green, ) | | 
London XXVI. | Medal - - | Merit 

Adams and Co., (Limited!,|} XVI. | Medal - | Merit 
$91, Strand, London | | 

Adamson, Daniel, and Co.,| XIII. | Medal - - | Progress 
Hyde Junction, near | 
Manchester | | 

Ainsworth, T., Cleator,| V. Medal - | Progress 
Carnforth | 

Aire and Calder Glass| IX. Medal - - | Merit 
Bottle Co., Castleford, 

Yorkshire | 

Aitchison, J., 23, Princes-| VII. | Medal - -| Merit 
street, Edinburgh | 

Alexander, R., 23, St. IV. Honourable Mention oo 
James’s-sq., Edinburgh 

Anderson and Co. IV. Honourable Mention. 

Anglo-Bavarian Brewery IV. Medal - - | Progress 
Co., Shepton Mallett, | 
Somersetshire | 

Appleby Bros., Emerson-| XIII. , Medal - - | Progress 
st., Southwark, London | | 

Appleyard, Henry, 36, Vv. Medal - - | Merit 
Lower Sackville-street, 

Dublin | 

Armitage, Dr., British and | XXVI.' Medal - - | Pregress 
Foreign Blind Assoc. 

Armitage, Sir Elkanah,and v. Medal - - | Progress 
Sons, 48, Moseley-street, 

Manchester | 

Armstrong, Sir W. G., 
and Co. Elswick XVI. Diploma of Honour. | ~ 
Works, Newcastle-on- XVII. eda - - | Progress 
Tyne 

Ash, C., and Sons, Broad-| XIV. Medal - - | Progress 
st., Golden-sq., London 

Ashton and Co., 45, Chorl- _s Honourable Mention. | _ 
ton-st., Manchester 

Ashworth, E., and Sons, Vv. Medal - - | Progress 
Bolton | 

Atkins, F. H., and Co., XVI. | Medal - - | Merit 
Fleet-st., London 

Atkinson, J. and E., 24,' III. Medal Progress 
Old Bond-st., London 

Atkinson, R., and Co., 31, Vv. Medal - - Merit 
College-green, Dublin 

Augener and Co., 86, New-| XII. Medal - - Merit 
—_s. en : 

Aveling & Porter, Roch- > ” > 7 
ester, and 72, Cannon- ae oe - ~ coat 
street, London . >. a —— 

Avery, W., and Sons, Red- VII. Honourable Mention - _ 
ditch, Worcestershire 

Baker, J., Falcon Works , . 

aaa ih aia” XIII. Medal - - Merit 
— Cambridge XULA. Medal : -| Merit 

Baker, T., Whitewall(¢; y , 
Ironworks, Compton, oo ee : Merit 
a ta ; A. | Medal - -| Merit, 

Baldwin, E. P.and W.,Wil-| VII. | Honourable Mention | _ 
den Works, near Stour- | 
port | 

Banner, Samuel, 4, Faza- Ill, Honourable Mention | — 
kerley-st., Liverpool 

Barbour, W., and Sons, Hil- V. Medal - - | Progress 
den Flax Mills, Lisburn, 

Ireland 

Barford & Perkins, Queen-| XIII. | Honourable Mention — 
st. Lronworks, Peter- | 
borough 

Barnard, Bishop, and Bar-| VII. | Medal - - | Merit 
nards, Norfolk Iron- j 

> — 
rnard, radley, 107, r ‘ : 

St. Paul’s-road. High: m, a= ei 
bury, London 5 onourable Mention | 

Barrow Flax and Jute Co., Vv. Medal - - | Merit 
(Limited), Barrow -in- 

Furness, Lancashire 

Bartholomew, J., 17, XII. | Medal - -| Merit 
Brown-sq., Edinburgh XXVI. | Honourable Mention — 
teman, Daniel,andSons,| XIII. | Medal - -| Merit 
Low Moor, near Brad- | | 
ford, Yorkshire | | 

Batty & Co., 15 & 16, Pave-| IV. Medal - - | Merit 
ment, Finsbury, London | 

Beasley, F.,jun., 30, Upper| XII. | Medal . -| Merit 
Hamilton-terrace, St. 

John’s Wood, London | 

Becker and Co., London IV. Honourable Mention | _ 

Behrens, Louis, Portland- ¥ Medal - - | Merit 
st., Manchester 








* At the meeting of presidents held on the 2nd July, 1873, it was resolved 
“that the medals for Progress, medals for Merit, medals for Fine Arts, 
and medals for Good Taste, are perfectly equal in rank and value.” 

+ Notwithstanding the explanation which we gave last week, some 
confusion still exists as to the true value of a diploma of honour, The 
following extract from the official programme, issued as far back as the 
16th of September, 1871, will, we hope, make matters clear:—‘‘ The awards 
granted by the jury will be as follows: —A. For the fine arts the prize will 
be given in the form of a medal for fine arts. B. For the other objects 
exhibited the prizes will be as follows: (a) Exhibitors in former uni- 
versal exhibitions will receive for the progress they have made since the 
last Exhibition a Medal for Progress; (0) exhibitors for the first time 
taking part in a universal Exhibition will receive as reward for the merit 
they have shown in a national ical, or technical point of view, 
the Medal for Merit ; (c) exhibitors whose ducti fulfil all the con- 
ditions of refined taste in colour or in form will have the Medal for 
Taste. (d) There will also be given Diplomas of Merit, similar to the 
honourable mentions of former unive: exhibitions. C. The assistants 
and workmen who, according to the statements made by the exhibitors, 
have taken a notable part in the production of a rewarded object, shall 
have the Medal for Co-operation. D. The merits of individuals or cor- 
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P who have p ted the education of the people, the develop- 
ment of industry, or the national economy, or have ly promoted 
the intellectual, moral, and material welfare of the wor! classes, shall 
be rewarded by special Diplomas o: Honour.”—Ep. E.f 7 




















Description 
Names. Groups Awards, of medals 
awarded. 
T 
Bell, J. and \Co., 338, Ox-| III. Honourable Mention - 
mT —— | 
mnam and Sons, 50, 52, 
it Wigmore Caves avn > ae | = 
dish-sq., London 0 | ee aan | 
Berger, S., and Co., Brom- Ill. | Medal - -| 
ley-by-Bow, London | | 
Bertram, J. and Son, Leith | XIII. | Medal . -| Progress 
Walk Foundry, Edin- 
burgh | } 
Bessemer Steel and Ord-| VII. | Diploma of Honour — 
nance Co. (Limited), 17, | | 
Re ey a | 
estan joyd, Cambray yr . ; 
Works, Handsworth,, | Vil | Medal 2 i 
Birmingham ae - s 
Betjeman, G., and Sons,) | wy : - 

36 and 38, Pentonville- { ba me . e 2 ae 
road, London | , see nd a heres 
Betzold, Geo., and Co., We Medal - - Merit 

Belfast 
Bewlay and Draper, 23, III. Honourable Mention _ 
St. Mary’s-st., Dublin IV. Honourable Mention _ 
BickfordgSmith, and Co., | XVIII. Medal ° -| Merit 
Tuckingmill, Cornwall | 
Birchall, J. D. and Co.,|  V. Medal - - Merit 
Leeds | 
| Birnbaum, B., 21, New V. Medal - ~ | Merit 
Broad-st., London 
Blackwood, J., and Co., 18, XL. Medal - Progress 
Bread-st.-hill, London 
Blades, East, and Blades, XII. , Honourable Mention _ 
11, Abchurch-lane, Lon- | 
don 
Blakeborough, Joseph, | XVIII. Medal - -| Merit 
Brighouse, Yorkshire | 
Blews, Wm., and Sons,9/ VII. Medal - Merit 
to 15, and 38 to 41, New 
Bartholomew-street, Bir- 
mingham 
Bliss, W., and Son, Chip- V. Medal Progress 
ping Norton, Oxford 
Boby, R., St. Andrew's ( XIII. Medal - - Merit 
Works, Bury-St.-Edm. { | XIIJa. | Medal - Merit 
Borwick, G. and Sons, § Il. Honourable Mention _ 
24,Chiswell-st.,Londn. IV. Honourable Mention — 
Bowling Iron Co.(Limited), VII. Medal - Merit 
Bradford, Yorkshire 
Bowman Bros., Range _# Honourable Mention - 
road, Lee Bank, and 
Union Mills, Halifax 
Brace, H., and Co. (Limi- Vi Medal - Merit 
ted), 3, Bridge-st., Wal- 
sall 
Bradbury and Co.,Welling- | XIII. | Medal - Progress 
ton Works, Oldham 
Bradford, Thos., and Co.,| XIII. | Medal - -| Merit 
63, Fleet-st., London | 
Brandauer, C., 401, New; VII Medal - -| Merit 
John-street, West Bir- 
mingham 
Brinton, John, and Co., 7 Medal - - Progress 
Kidderminster 
British Seaweed Company Il. Medal - -, Merit 
(Limited), Whitecrook 
Chemical Works, Dal- 
muir, Glasgow 
Broad, William (Austrian I. Medal Merit 
and Hungarian Vice- 
Consul), Falmouth 
Brocklehurst and Sons, A Medal - Merit 
Macclesfield 
Brookes and Crookes, At-| VII. Medal Merit 
lantic Works, Sheffield 
Brook, Jonas, and Bros., IV. Diploma of Honour —_ 
Meltham Mills, Hud- 
dersfield 
Brotherhood and Harding-| XJIIl. Medal Progress 
ham, 53and 56, Compton- 
st., Goswell-rd , London 
3roughton Copper Co.) VII Diploma of Honour 
Broughton Copper Works 
Manchester. 
Brown and Co., Wednes-| VII. Medal - - Merit 
bury Tube Works, Wed- | 
nesbury. 
Brown Bros., and Co.,| XIII. Medal Progress 
Rosebank Ironworks, | 
Edinburgh. | 
Brown, John, an Co., VIL Diploma of Honour = 
Limited), Sheffield. 
Brown, J. B., and Co., 90, VIL. Medal Merit 
Cannon-street, London. 
oon TC,¢) ix. | medal ‘ Merit 
Moore, and Co., Han- “VILL | Medal Steal 
ley, Staffordshire l XVIIL. | Meda - Merit 
Brownrigg, M., 32,' XII Medal Merit 
Lower Leeson-street, | 
Dublin. | 
Bruce and Co., South V. Medal Merit 
Shields. 
Bryant and May, Fair IL. Medal . Merit 
held Works, Bow, Lon- 
don. 
Budde, C., «and Co.,/ VII. | Honourable Mention 
(Limited) Birmingham. 
Burgh Castle Portland IX. | Honourable Mention _ 
Cement Co. (Limited), 
Burgh Castle, Great 
Yarmouth | 
Burney and Co., Millwall! VII. | Honourable Mention | _ 
Docks, Londen. | 
Burke, James H., 31 Wel- III. | Medal -| Merit 
lington-quay, Dublin. XXI. | Medal - Merit 
Bush, W. J., and Co., 21) III. | Medal - ~| Merit 
and 22, Artillery-lane, | 
Bishopsgate, London. | 
Busby, Thomas, 10, | XVIII. | Honourable Mention -_ 
Baron-st., Pentonville, | 
London. | 
Cammell, Charles, and Co.| VII. | Diploma of Honour = 
(Limited), Cyclops Steel 
and Ironworks, Shef- 
field. } 
Cameron, Mrs. Julia M.,| XII. | Medal - - | Good Taste 
Freshwater Bay, Isle of | 
Wight 
Cantrell and Cochrane, { Til. Honourable Mention — 
25, Bank-st., Belfast | we Honourable Mention _ 
Carrington, The Lady, 8, Vv. Honourable Mention - 
Whitehall-yard, London. 
Carlile, J., Sons, and Co.,|  V. Medal - ~| Merit 
Bank End Mills, Paisley. 
Carson, W., and Sons, La; III. | Medal -| Merit — 
Belle Sauvage Yard, | 
Ludgate-hill, London. | 
Carter, Dunnett, and Beale II. Medal - -| Progress 
237 and 238, High Hol- | 
born, London. 
Cater and Walker, Grove | XIII. | Medal - -| Merit 
steam iler Works, | 
Southwark, London | 
Chadwick, Edwin, C.B., | XVIII. | Honourable Mention 
Park Cottage, Upper 
sheen, London 
Chatwood, Samuel, 120,/ VII. | Medal -| Merit 
Cannon-st., London, and 
Lancashire Safe and Lock | 
Works, Bolton } 
Christie, Wm., 35, Station- VI. Medal - -| Merit 
street, Wal 
Cate, ¢ liner doe Toe gy y.) | Diploma of Honour _ 
0., 00, GTAc ch-st., . * . . 
oes! and Medal Progress 
Clark and Co., sane | 1; _¥, Medal - - Progress 
Thread Works, Paisley | x1II. | Honourable Mention | ao 
To be continued.) 
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ACCIDENT AT THE TAY BRIDGE WORKS. 





AIR CHAMBER 


BOILER 


A SAD accident, attended with the loss of six lives, has just ; capable of standing 301b. on the Mt yon inch, but at the time of 


occurred at the new bridge across the Tay at Dundee. 


Tuesday morning, the 26th, ten men were working at pier No, 54 | 


At 2.30 on | the accident 141b. was the indicate 
more than an hour of flood, and ran by the ether pier, so that the 
broken plates were on the lee side. There was no report heard on 


pressure. The tide wanted 


on the north shore ; they had gone down 35ft. from the bed of | the pier, but the plates burst out and shivered in all directions ; 


the river in sand, and were in 15ft. of water, so that the total 


where the men were working. Now the outside of the cylinder is 


the water rushed down on the doomed men below, who had only 
height was 50ft. from the air chamber to the foundation plate, | the 4ft. shaft witha ladder to block it up to escape 
| men got up, but one was killed by the boiler falling. The engine 


by. Two 


8ft. Gin. diameter, and is bolted together in cast iron plates with | boy, W. White, was blown into the water and swam to a boat, 


flanges and cotters outside ; the metal is fin. thick, 4ft. high, and 
each plate forms a fourth of thecircle. As the cylinder sinks the 


brickwork inside is carried up, leaving a shaft in the centre of the | drowned most miserably, ai ' 
pier 4ft. diameter. On the top of these plates the air chamber is | chamber and pumps fell into the river. 


came back and gallantly saved the engine driver, foreman, and 
the man who escaped “P the shaft ; so there are five poor fellows 


, and one killed by the boiler. The air 
The rough sketch 


secured, and the boiler, engine, and air pumps for securing a | above will explain the matter to those who have not read our 
proper pressure of air in the shaft. The cast iron plates were | article on the Tay Bridge in THE ENGINEER for April 4th, 1873. 





HARDY’S BRIQUETTE STOVE — AUSTRIAN IMPERIAL CARRIAGE. 


THE construction of this stove 
is due to some energetic com- 
plaints made by the Empress of 
Austria herself, respecting the 
deficient warming in winter of 
her travelling carriage. When 
journeying in winter from Saltz- 
burg to Vienna, a couple of years 
ago, the Empress was made 
almost dangerously ill by the 
intense cold she had to endure. 
The Minister of Commerce was 
requested by the Emperor him- 
self to cause an investigation of 
the subject, and Mr. Hardy’s 
stove came out best in the re- 
sulting competitive trials. The 
Empress, after fully trying this 
stove, has ordered that all the 
Imperial carriages should be 
henceforth fitted with this pat- 


ern. 

The fuel burnt consists of 
briquettes, formed of 80 per cent. 
of pulverised charcoal, and 1°5 
oxy cent. of nitre, held together 
y composition mainly of lime, 
but the exact ingredients of which 
we have not been able to ascer- 
tain. The dimensions of these 
briquettes are 34in. by 24in., and 
6in. high. They are made in 
Vienna, by Messrs. Mauch and 
Brock, Each pair of briquettes, 
forming one of the six units of 
which each stove is usually com- 
posed, is contained within a 
small separate removable casing. 
This casing, f, consists of a pair 
of plate boxes reaching up to 
half the height of each briquette, 
and perforated on all sides with 
circular holes. Each casing is 
held on a separate shelf, g, fixed 
in the main internal casing, D, 
stiffened by vertical bars of iron, 
¢, c. This casing D, is guided 
by the vertical main screw, a, 
working in the nut 8, fixed to 
the outer copper-plate casing A. 
Sliding loosely in this outer 
casing, the internal case is pre- 
vented from shaking during the 
motion of the carriage by means 
of eight bent strips of tempered 
steel fixed at the top corners. 
The main inner casing necessarily 
opens on one side for the re- 
moval of the briquettes, and the 
three other sides are perforated 
with round holes, for the inlet of 
the air for feeding the combus- 
tion and for the outlet of the fire 
gases. As will be observed in 
the engraving, these holes are of a larger size towards the centre 
of the side elevation. The briquettes slowly burn from top to 
bottom without flame, like a cigar. The air caught during the 
motion of the carriage, by the trumpets in the main air pipes 
BB, respectively at the diagonally opposite corners of the outer 
framing, after running up these channels flows down past the 
six separate tiers of briquettes and out at the exit channels C, C. 
The ends of these outlet channels or chimneys are fitted with 
covers or cowls, in such wise that the induced currents caused by 


* For description of the carriage, see page 133. 
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the motion of the carriage favour the exit of the gaseous products 
of combustion. The whole structure is held to the carriage merely 
by means of the plate x, so that the heated outer casing A never 
comes in direct contact with the woodwork, the intermediate 
space being filled with a non-conducting boiler composition. 

Each briquette will last ten hours with the train at full speed. 
Should the carriage have to stop longer than one hour the in- 
ternal casing is screwed out for an inch or so, in order to accele- 
rate combustion until the train is again sta To regulate the 
temperature a greater or less number of uettes are eqalozeds 
and when the external air is at freezing point, about 65 deg. Fah. 


on ke obtained in the carriage by the use of the whole number of 
welve, 

These stoves are also made in such wise that the internal 
movable casing can be inserted from the top or side. We may 
mention that this stove has not yet been patented in our country. 





HOPE'S PATENT STONE-CUBING MACHINE. 


THE annexed engravings show a stone-breaking and cubing. 
machine, patented by Mr. Hope, of Melbourne, one of which can 
be seen in the Australian department of the International Exhibi- 


ELEVAT/ON 





tion at South Kensington. We do not think that any description 
of the machine is requisite, as the drawings make its construction 
quite clear. The jaws are so serrated that no stone can pass in 


SECTION 





the form of slips or ‘splines; ” anything put into the machine must 
d.” The machine weighs 64 tons, and is a very favour- 


be “‘ cubed. 
able specimen “of colonial work. It was made at the Fulton 





PIAN 


~ ly 


MM 


Foundry Company’s Works, Melbourne, Australia. A large 
number of these machines are at work, and we believe they have 
invariably given satisfaction. 








THE prices of timber and deals show an extraordinary advance, 
beyond any change in the market since 1854. So much is this the 
case with some descriptions—e.g., Baltic deals—that American 
spruce is once more being extensively imported into Grimsby in 
‘competition with Baltic goods. The advance in freights is also 
very great, as much as £6 per standard being now paid from 
Quebec, 23s. to 25s. per load for oak timber from Dantzic, 65s. to 
70s. for deals from Cronstadt, and 60s. to 75s. from the Gulf of Both- 
nia. The following are the present quotations at Grimsby in wood 
= Memel Danizic fir timber, £4 to £5 per load; Swedish timber, 

to £3 10s. per load; St. Petersburg red deals, £12 to £16 per 
standard; Wyburg red deals, £11 to £13 per standard; American 





ruce deals, £10 10s. to £11 per stan United States’ pitch 
e timber, £4 10s, to £5 per load. 
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"| novelties in its specially engineering points, The longitudinal the Emperor's compartment is of walnut wood and ebony, the 
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MULLER’S WIRE ROPE RAILWAY. 














Some time ago our attention was directed to a system of transit 


patented by Mr. Hodgson, and named by him the “‘ wire rope | 
tramway,” the principles of which will be in the recollection of | 


many of our readers ; but which, for the benefit of others, may be 
shortly described as an endless rope running between supports having 
crossheads or transoms, and carrying the loads in buckets sus- 
pended by an elbow-bent carrier, which brought the centre of 
gravity directly under the rope, whilst the shape of the hanger 
enabled it to pass round the ends of the transomes, There were 
also arrangements of an ingenious nature, connected with either 
end of the line for unloading the buckets and running them on to 
the return rope. We have reason to believe that the system has 
proved successful in a great measure, and it is certainly in use in 
many parts of England, France, and Spain, the West and East 
Indies, &c. &c. We have, however, before us to day, the 
drawings, plans, and description, of a wire road—Miiller’s—where, 
instead of a single rope, two are used, and the carriages suspended 
between. Our illustration is a plan and elevation of the end 
station, with motor of such a line, having fixed supports, and 
arranged with vertical pulleys—R, R are the large pulleys—the two 
near to, and drawn by the motor, being fixed on a neutral shaft. 
The two opposite being bedded on separate shafts. P, P and S, S 
are the wooden ramparts which serve to bring the cars from the 
lower to the upper ropes and vice versi. P, P is called the 
track line, and consists of an inclined plane, on which the 
rails are laid. The lower line S, S is a deviation, as will be seen 
from the plar. above, at the end of the line where the 
vehicles arrive on the lower ropes; these metals are horizontal, 
beginning under and between the nearest guiding rollers K, K, so 
that they may receive the trucks running off from the ropes and 
carry them over the rope, and sideways clear of the large pulleys 
to the travelling platform T, which last arrangement can of course 
be altered according to local circumstances, either to a turntable 
or a switch, as may be found most convenient. The other end of 
the line is similarly arranged, but with a slight fall towards the 
first carrying rollers, so that as the cars are pushed off the sliding 
platform they readily glide on to the ropes. The duty which the 
inventors of this double rope railway propose, as a general rule, to 
<ffect, with supports placed 300ft apart, and steel ropes jin. di 
meter, is one load of, say 10 cwt., continuously carried between 
each support, exclusive of the empties on the upper lines, and 
allowing thirty seconds for clearing each space, the line would 
forward fifty tons per hour, with a first-class 12-horse power 
portable engine ; and Messrs, Scott Brothers, wire rope 
manufacturers, Manchester, estimate the cost of such a line 
at about £1000 per mile. The advantages claimed for this 
system are more especially that, in distinction from others, 
the cars which are in use at ironstone mines or collieries may 
be so fitted as to be transferable from the pit’s mouth to the rope 
railway, and so obviate the necessity of unloading the material, 
a question for consideration in all cases with reference to cost, 
but with coals an especially —o one, when the deterioration 
of quality, resulting from the unavoidable breakage at each 
shifting, is takeninto account. Its suitability, on the other hand, 
to light work, such as the gathering of such crops as su beet, 
coffee, &c., is, we think, clearly Le than that of the single 
wire tramway line, which, from its light construction and readier 
movableness, is better adapted for light and intermittent work; and 
this latter again might find an advantage in narrow mountain 
orges, where difficulty would probably be experienced in running 
our lines of ropes parallel. Another difficulty which suggests 
itself to us is that of constantly keeping the double ropes at an equal 
degree of tension, although it will be observed from our illustra- 
tion that there is at Q a very simple apparatus for assist 
ing towards this end. There is another point which suggests 
itself to us, and it is this—in abstract theory it must be admitted 
that to move the road as well as the load, which isactually done in all 
wire-rope systems, is adding avery large percentage of dead weight 
to the duty required of the motive-power, and this tells the more 
when the running back of the empties and the double return line 
is taken into consideration. We must not, however, be mistaken 
in saying this to in anywise argue that there are not many 
cases in which wire-rope transit, on whatever system carried out, 
would be the most effectual and economical mode of transport. In 
hilly countries, in districts subject to inundations, or where it may 
be necessary to pass extensive areas of water—in which latter case 
the ts could be fixed to anchored flats—in passing over culti- 
vated grounds, or in cases where materials may be required to be 
removed from an elevated portion of a factory to another, are all 
instances and cases, amongst many others, in which they would 
doubtless be found useful. Both the single and double lines 
have their especial attributes and advantages, for if the former 
carries its load more equally distributed, the latter has the advan- 
tage, a most essential one, as we have said, ly as 
coal, of enabling the trolleys used und to be at once 
on to the line with the unloading and consequent breakage of 
that now so valuable a material, 





VIENNA EXHIBITION, THE EMPEROR OF AUS- 
TRIA’S PRIVATE TRAVELLING CARRIAGE. 
THE truly imperial railway saloon carriage, of which we now give 





full lithographed engravings, was, until quite lately, being shown | 


in the Austrian department of the Maschinenhalle of the Vienna 

Exhibition. After having been used on a tour in the provinces by 

the Crown Prince Rudolph, it will shortly be returned to its 

accustomed place in the Exhibition. It is, properly speaking, a 

so-called ‘‘ Jagdtwagen,” literally a “‘ shooting carriage,” from its 
| being principally used by the Emperor of Austria in travelling 
| from Vienna to the Alps of the Semmering, in order to follow the 
| midnight sport of shooting the capercailzie, or wood grouse. This 
j oy by the way, is said to be very difficult except to such good 
shots as his Majesty. 





| under framing is of U iron, the bearing, buffing, and draw springs 


are of the common bow form, and the wheels are of the ordinary 


| old Mansell type. The exterior of the body of the carriage is 


painted of a dark green, picked out with thin gilt lines, and 
relieved with paintings of the Imperial arms and monograms in a 
lighter green tint. It is almost invariably coupled on to the end 
of the train, so that the Emperor, seated at the verandah end— 
not fitted with a brake—can enjoy the change of scenery of the 
land he governs as he is rapidly drawn onwards, The carriage is 
divided into four compartments, First, the verandah in question; 
next, a small sleeping room for his Majesty's adjutant in attend- 
ance; then the larger central saloon for the Emperor himself; and 
lastly, a fourth compartment, itself divided at one side intoa place 
for a washhandstand and a water-closet, and at the other affording 
room for the Emperor’s valet de chambre. The window frames ot 
the verandah, which was expressly designed to suit his Majesty's 
taste, are of brass and very narrow, in order to interfere as little 
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The carriage was only built last year, having been designed by 
Mr. John Hardy, manager of the Suedbahn Railwa Works, and 
by his eldest son and present assistant, Mr. J. G. Hardy. It 
cost in its entirety about 30,000 florins, or nearly £3000. For 
winter.travelling it is fitted with the iar railway stove, the 
invention of the latter gentleman, and which is described on 
another page. The internal decoration and upholsterer’s work 
were executed by Herr C. Bamberger, of Vienna. The Emperor 
is said to be so pleased with the carriage and its fittings that he 
has expressed the intention of rewarding the designer in the way 
usually adopted on the Continent. As can be seen from the name, 
Messrs. Hardy are countrymen of our own, but long settled in 


Vienna. 

Our show a longitudinal section, a cross section of 
the princpal and a plan with the top removed. It 
is seen to be an ordinary saloon carriage, and is of 





our- 
the f th th 
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as ible with the view outwards, The back is ornamented with 
Gobelin tapestry work, representing views of the two shooting- 
boxes belonging to the peror in the neighbourhood of the 
Semmering. The ceiling is adorned in the same way, but with a 
fine picture of the capercailzie bird itself. The woodwork is of 
oak Seivoed by age. The room for the adjutant is furnished 
with a seat to slide outwards in order to form a bed, and a small 
washhandstand, the panels being also of old oak, The fittings and 
seat are covered with green and black striped silk. Below the 
wasbhandstand is a small briquette stove on Mr. J. G, Hardy's 
tent. 
Powe now come to the saloon for the Emperor himself. This is 
fitted with a couch, a armchair with a sliding footrest, a 
second armchair, a small table with adjustable slide flaps, and the 
briquette stove on Mr. a oe The Emperor is said to 
almost solely use the arm with its sliding footstool for 
sleeping in preference to the common couch, The framework of 
the Emperor’s compartment is of walnut wood and ebony, the 








columns between the windows and at the doors being ornamented 
with carvings. The ceiling is composed of 230 separate pieces of 
wood, forming richly inlaid work. Mr. Hardy’s stove is in the 
shape of a sort of chimney-piece covered with green marble work, 
surmounted by a timepiece representing Saint Hubert and his stag. 
The carriage can, as seen, be traversed from end to end. Locks 
are only on the two end doors, but while the Emperor is sleeping 
he is guarded by the adjutant and his valet respectively in the two 
small outer compartments. The platform and stairs are covered 
with india-rubber matting. In front of the chair for the valet de 
chambre is a stand’ for seven fowling-pieces, and below this com- 
partment is an ice-chest for summer use. As can be seen from the 
very plain engravings, all the fittings and ornaments have been 
made to embedy some allusion to the chase or to shooting the 
capercailzie, a sport of which the Emperor is very fond, Upon the 
whole the character of the work is in exquisitely good taste, being 
rich, and yet quite without gaudiness, 





THE VALUE OF ARTIFICIAL FUEL AS COM- 
PARED WITH COAL. 
Ly JOHN Worma.p, C.E. 
(Concluded from page 117.) 

For the three years including 1849-50-51, I find nineteen 
patents recorded in connection with the artificial fuel question, 
but asarule, many of them are merely repetitions of what has been 
enumerated before. One names nothing but tan and resin, which 
I should imagine might make a very good fire-lighter, although it 
is not included in that category. The only other worth referring 
to within the time I have just named is a peculiar treatment of 
peat, patented in 1850, The following is an abstract of the speci- 
fication :--** Without previously drying the peat we treat it with 
waste by a mill in a way similar to that in which chalk is treated 
in the manufacture of whiting. The resulting liquor is made to 
pass through a strainer of wire work fine enough to prevent the 
passage of the large fibres into the tanks or backs cut in the earth, 
or built upon the surface of the ground if necessary, where it is 
left to deposit the finer parts of the peat. When this is effected 
the supernatant liquor is run off from the deposit, and the magma 
taken out from the tanks or backs and dried either by the air or 
sun, or on arches of bricks or other absorbent material heated 
by flues underneath.” 

In 1852, out of seven specifications relating to artificial fuels, I 
find one for dissolving peat in a chemical bath and then letting it 
dry ; and another {specifying one twelfth of caustic lime, and 
one twelfth of peat charcoal added to ten twelfths of cut peat, 
mixed into a cement and moulded. 

For the year 1853 I have selected two, out of a total of nine 
applications during that year. The first I give on the ground 
of its peculiarity, being composed of one-third of sea mud 
to two-thirds of sea-weed, and to 2000 lb. of this mixture 
is added 4lb. of nitrate of lead. Whether such ingredients 
would or would not make a decent fuel I am unable to say. The 
second specification for the same year shows how the same 
ingredients, that are now old to us, are still being used and 
in what proportions, but the patentee in this latter case goes in 
for moulding his mixture in various forms, and altogether departs 
from the usual antiquated brick form. During the same year we 
meet again with the small coal and tar business in the brick form, 
and in the specification I find a description of drying peat by 
heated revolving cylinders; while yet in another we have the 
treating of peat chemically while in the pugmill. 

Out of a number of eight patents in 1854 for fuel there is not 
one ef interest apart from what has already been shown, with the 
exception of one I may mention that is solely for the form or 
shape of any mixed or artificial fuel, the configuration being 
various, and having holes or passages through them for the purpose 
of better combustion, 

In 1855 we number six patents. 

A mixture for 1856 well shows the extremes that are adopted 
by different patentees in proportioning the ingredients: take 
here the enormous bulk of clay, eighty-three parts to coal 
fifteen parts—to me rather an extraordinary proportion, if it was 
not we should I think have heard more of it than what I am 
telling you now. ‘There are nine patents for this year, but the 
one referred to is the only one worth notice, and that on account 
of its peculiarity. 

During the year 1857 there is not anything worth mentioning, 
and in 1858 we get rye-flour as an ingredient. We again have 
ground peat mixed with tar. 

In the year 1860 the number of patents fell to four, and 
the only one I shall notice gives equal portions of human or 
animal excrement, sawdust or chips, and small coal, and to this 
mixture add one sixth part clay. 

The most novel from the 1861 patents, of which there are five, 
relates to making boxes of wood about the size of a brick, then 
filling them with coal dust, and afterwards closing them up ; in 
fact, it is enclosing « brick of coal in a wooden case, and then 
using it for fuel—a rather expensive method I should think of using 
timber us an ingredient. 

In 1862 there are four patents for artificial feel, but not any- 
thing of unusual interest. 

The year following we again hear of seaweed treatment for fuel 
purposes. In one specification I find lime saturated with tar, which 
after being used as a fuel, will, when ground, make a good cement, 
certainly a profitable way of dealing with the residue, especially if 
there is any real good in the fuel portion of the method. These 
two, out of five patents for 1863, are the only ones worth attention 
with the jexception that the last named process was duplicated 
by a subsequent patent a few months afterwards. 

In 1864 we reach up to nine patents in connection with the 
subject, and one is peculiar in its ingredients. The patentee seems 
rather doubtful as to the proper relative proportions, for he 
names peroxide of manganese, 1 lb, to 10 lb.; sulphate of lime, 5 to 
50 per cent.; coal or coke, 100 lb.; rosin and asphalte, 2 per cent.; 
oils,7 to 12 per cent.; rosin or pitch, 12 to 20 per cent. In the 
remaining patents we have ninety parts of coal to ten parts of cow 
dung twice over ; we get also equal portions of peat and charcoal 
pressed together. The only other worth mentioning specifies 
cutting peat into blocks, putting them into an air-tight receiver, 
exhausting the air and moisture, and then admitting petroleum 
or any like substance. 

I have placed one of the three 1865 patents among those 
worth hotice as a novel composition; we have been in want 
of one lately, and I think this supplies the gap. We get 
201b. of meal to 34 1b. of pitch or tar, and 24 Ib. of alum. 
It might make a very good fuel, but I am in doubt as to both 
supply and cost of the chief ingredients. One of the remaining 
patents treats only of the configuration of any fuel. 

In the next year the number of patents doubles, but there are 
not any of interest with the exception of one I may mention, 
which gives to 1 ton of coal, 2 cwt. of sawdust, 40 gallons of tar, 
and 2} ewt. of salt, 

The year 1867 reaches ten patents on the subject, and all of 
them of what I may term the ordinary type. One is simply the 
coal and tar brick with holes pierced through as in 1864; another 
combines resin, glue, and salt with coal dust at a proportion of 
50 Ib. of the mixture to the ton of coal. 

In 1868 we again get ten patents on the same question, and I 
have selected two for the purpose of noticing the difference 
between the simple and the compound. In the first ease we have 
5 per cent. of cox! tar to one ton of coal moulded into bricks, 
I snppose it is due to the simplicity of the idea of glueing 
small coal together with tar that we find it so often mentioned, 
but I wonder if the patentees could be aware of the age of 
the mixture at the time of securing their patents, when no 
doubt it was as common an article in fuel commerce as it 
ever has been, The second case gives yery careful proportions of 
delicate ingredients, for, it is stated, te 17h cwt, of dust and 
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> ewt. of clay, must be added 5 Ib. of rice, 5 lb, of Indian meal, 
5 1b. of resin, and 20 lb. of asphalte. I believe the smaller por- 
tions are admitted to gain the object of combustion with less 
smoke than ordinary fuel. In the same year wé have two patents 
with the same ingredients and proportions as near corresponding 
as possible, viz., to 1 ton of duff add 2 cwt. of pitch and 2 cwt. 
of salt, and in the same year we again find turf saturated with 
oils or other like substances. 

During 1869 out of six patents I may mention two of precisely 
the same treatment, viz., about 8 per cent. of rosin to coal, and 
another where carbolic acid is introduced in the proportion of 
a to 1 ton of coal, together with 56 lb. of pitch and 8 Ib. 
of salt. 

In 1870 seven patents are recorded ; as the date is nearing the 
present, I have taken three for the sake of comparison with 
former years. In the first we get the 10 per cent. of pitch, 
to 90 per cent. of coal and some sea weed, the proportion of which is 
not stated, The'second isa compound of silicate of soda, salt, lime, 
and sulphuric acid, 15 per cent. to which mixture is added 
coal. The third patent is certainly not novel, but suffices to 
trace the likeness as we go on. We also hear in that year of 
human excrement mixed with charcoal, of chalk with charcoal 
and pitch, and another arrangement of taking small coal and 
grinding it to a powder, and then mixing it with pitch or tar. 
We must bear in mind this is the year 1870; what the patentee’s 
idea could have been respecting the cost of a fuel that required 
coal to be ground to powder, at a time when coal itself was at its 
lowest, seems strange, but even at the late panic prices such a fuel 
could not, I think, have competed with coal; moreover, I cannot 
understand why the coal dust should be ground at all, let alone 
“to a powder.” 

We louver to five patents in the following year (1871), but I take 
two illustrations to show, in the one case the costly production, 
and in the other our old friend up again associated with a little 
food. As regards the first, to take 25 per cent. of creosote oil to 
68 per cent. of coke, and add 5 per cent. of bituminous coal, 
and 2 per cent. of lime, cannot pay commercially, or compete with 
ordinary fuel. In the second we get our usual one ton of coal, to 
which is added 100 Ib. of pitch and 10 Ib. of farina, an ingredient we 
have met with before under another designation. I may remark 
before closing up this year of 1871, that we have mentioned in a 
specification a mixture of blood and lime with small coal. 

For last year—1872—I find nine patents recorded, and again of 
the stereotyped combinations. One patent twelve months ago is 
nearly similar to the patent of 1821. From this we may judge what 
progress has been made in the last fifty-two years, as regards 
artificial fuels of this particular class, and remember, of a class 
that has been found the most economical in production, possibly, 
too, the most efficient for the purpose for which it is required. Itis 
needless to give farther trouble with abstracts of specifications ; 
sufficient, I think, has been shown to illustrate a doubtful 
progress in the artificial fuel questions, and although we have 
had, subsequent to the last patent, and continue to have, 
applications for patents for artificial fuels, especially of late, there 
is not anything new inthem. Really some of the latest specifica- 
tions read almost as copies of — I may say dozens — that have 
appeared before. 

In taking a retrospect of the various means of compounding an 
artificial fuel, the question arises what material have we in 
quantity that is available for heat-producing purposes to 
anything like the extent required for relieving the draw 
upon the coal itself. I think we may assume that the coal 
residue is disposed of, or will be in the future, in a satisfactory 
manner without those mixtures that appear on the diagrams more 
like “household receipts” than an article of consumption demanded 
in millions of tons annually. We have had in consideration saw- 
dust, tanners’ bark, asphalte, resin, and almost everything that 
will burn at all,* but whatever use the whole or any part of these 
constituents by addition, may serve towards making a good heat- 
producing fuel, it will be admitted that, for general purposes, even 
taking domestic consumption alone, the quantity collectively at 
command is anything but equal to the demand, and taking it for 
granted that certain admixtures will, laboratorily, give certain 
results in percentage of heat or work, it must be remembered that 
the requirement is a very great and a national one, and conse- 
quently any substitute for coal that may be introduced must be 
simple and not compound. ° 

Combinations must naturally be expensive, if only from a me- 
chanical point of view, whatever may be the value of the ingredi- 
ents, even supposing we had quality ; but while there isa query 
respecting quantity, coupled with the cost of quality, I think we 
can only arrive at the one conclusion, viz., take the most quantita- 
tive substitute, and at the same time the most simple, and see of 
what value it is, and how it can be dealt with to perfect it suffi- 
ciently to form a relief to coal. 

The next, as compared with coal in quantity (putting quality on 
one side at present), is ‘* Peat,” the half-brother to coal. For the 
sake of comparison I will take the relative areas of coal and peat 
as generally estimated for Great Britain, viz., coal about 7} million 
acres, and peat about 6 million acres, and taking peat as averaging 
double the thickness of coal over the estimated area, we get twelve 
million acres of peat as compared with 7} million acres of coal of 
the same thickness as peat; thisisin bulk. Again, take peat in its 
condensed form as equalling one fifth of its average original bulk, 
we then get 24 million acres of peat equal in density to coal, or 
say, one third. It must be borne in mind however that coal has been 
worked to an extent quite different to peat, consequently we may 
infer that the present actual relative proportions between the 
two must be much more in favour of peat than these figures 
represent. 

In passing it will be as well to notice here why the question of 
manufacturing peat into a marketable fuel is of, I consider, great 
importance in more respects than one. In the first place it has 
the unequivocal advantage of being procurable upon the surface 
of the ground ; and whatever may have been the difficulties hereto- 
fore, or even at present, as regards drainage, cutting, and general 
treatment of peat, it must be admitted that this one desideratum 
is strongly to be encouraged. Morally speaking, it is advisable 
to dwindle down as much as possible the extent of the almost 
inhuman labour below the surface compulsory for the production 
of coal—and labour that very few of those uninitiated could by 
any stretch of imagination anticipate, even excluding the risks 
that are in constant attendance upon such labour—and also take 
into consideration the ultimate result of the process upon the 
human intellect, as exemplified only teo visibly of late, a result 
which gaive rise at the moment to the controversy of how to econo- 
mise an article of consumption that necessitated such uncivilised 
labour for its production. Of course, we know that the whole of 
this aaah ne! labour cannot be dispensed with at once, but we 
must confess that it is desirable to aim at such a purpose, and, by 
the utilisation of peat and the introduction of coal-cutting ma- 
chines below, we may soon anticipate a reduction in the extent of 
underground work, 

Respecting the calorific power of peat, as compared with coal, I 
think we may safely assume that it reaches, in efficiently worked 
and well dried peat, an average of 75 per cent. ; naturally the per 
centage varies considerably with different qualities of peat, some 
results being much higher and others much lower, but I think the 
above to be a fair average. 

We next come to the question, ‘‘Why has peat been so little 
known generally as a valuable fuel, although staring us in the face 
by thousands upon thousands of acres in various parts of the 
country?” The answer is, that peat in its natural or raw state 
contains, according to the depth from surface and nature of de- 
posit, a very great percentage of water, and it has been the 
disposing of this water that has proved the real difficulty in the 
way of producing peat as a fuel to at all compete with coal. 

In ceferring back to the year 1800 we find peat mentioned 
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in the list, but it is only stated as one of the ingredients of 
the mixture, and it does not specify how it is proposed to treat it 
so as to make it available for mixing; but in 1837 we have 
mention of ‘‘ Operations for the purpose of converting peat moss 
and peat turf or boginto fuel.” It is stated to be first cut up and 
then compressed and dried by artificial or other heats ; and there 
are several methods named respecting the compression, such as 
hydraulic presses, levers, and screws, 

We all teow that for many years past machinery has been in 
operation for converting peat into a commercial or marketable 
fuel, and there are hundreds of tons of it being used, but still the 
question is why only in hundreds of tons, when it ought to be, I 
may say, hundreds of thousands of tons. The answer is, as I said 
before, that the expenses incurred in trying to get rid of the water to 
an extent that will bring the specific gravity of the peat_to some- 
thing approaching that of coal, are so great, that it has been 
impossible to place it before the public in competition with coal in 
acommercial point of view, at the low prices coal has been stand- 
ing at for years, until lately; and it is only in such cases as the 
late crisis that latent energy is wakened up for the purpose of 
seeing what can be done. I maintain that, let the price of coal 
come down to its own standard, or even lower, we must not lose 
the patent fuel question out of sight now that necessity has com- 
pelled us to grapple withit. We know how easily circumstances 
are allowed to fall into their normal state after an excitement is 
over ; but this is a question of national importance, and now that 
it is proved that peat can be treated in a manner that will almost 
bring it down weight for weight in equal bulk with coal, and that it 
can be brought into the market at a much less cost than coal at its 
cheapest, I trust that we shall soon have it as common an “ house- 
hold word” as coal, especially for domestic use. At the Dartmoor 
prison peat has for a long time performed every function required 
of coal; it warms the whole place and is also converted into gas 
for their own consumption, and all this is done with peat in a 
much more imperfect state than it can now be produced, 

It may perhaps be interesting here to glance at the methods em- 
ployed in treating peat, and the results obtained. I will again 
revert to its remarkable power of retaining water; when ed 
dried in the air, without any preparation, it will only part wit 
about 70 per cent of its moisture, no matter how long the exposure. 
If moderately cut up, or macerated, and then pressed and air- 
dried, it will still keep back about 20 per cent, and it must be 
borne in mind that the more the moisture retained the less the 
calorific power of the peat ; consequently, the drier the peat can 
be produced the greater the heating power. The great desidera- 
tum, therefore, is to get rid of the whole of the moisture, and if 
not all, as much of it as we possibly can. Artificial means of 
drying after compression have often been tried, but, even supposing 
that such a process resulted in a production as perfect as could be 
wished, the very fact of having to consume fuel to obtain the re- 
sult upsets all economical views of the case and thereby makes it 
too expensive for competition with coal. 

To get peat to be universally adopted it is imperative that in 
the first place it must be freed from the whole of the moisture, or 
next door to it, for in a perfect condensed state it will give its 
greatest value in units of heat and take up the least stowage, which 
is very often a consideration ; in the second place it must be pro- 
duced at a much less cost than ever coal can come to, otherwise it 
will never be of commercial value. 

To gain these points there is only one way of getting at it, viz., 
thorough mastication or trituration of the raw material. I em- 
phasise the word ‘‘thorough” for the reason that if the fibrous 
rooty portions of the peat are not cut up minutely, so as to release 
the water and air previously held fast by capillary attraction, you 
will never get rid of the moisture. Then after thorough mastica- 
tion, simple exposure to the atmosphere for drying, and not 
artificial means. From the controversy on this question some 
time ago, it of re that this approach to perfection, if we may so 
callit, has only lately been accomplished by Clayton’s machinery, 
which in my own judgment seems in design tobe undoubtedly the 
best yet adapted for the special purpose, and certainly from the 
results obtained I think we may now hope speedily to see the 
thousands of acres of bog, now so much waste land, being made use 
of toan universal benefit. 

The machinery in question accomplishes what has long been 
aimed at, not only in the mechanical treatment of the material, 
but I believe in cost of production as well; but as itis not the pur- 
port of this paper to subscribe or advocate any particular machinery 
or process for manufacturing either peat or other fuel, sufficient 
will have been said on that point. 

The real object of thispaper has been toglance rapidly through the 
past history of artificial fuels for the purpose of comparing with the 
present enthusiasticattempts that are being weekly brought to public 
notice through the patent lists as new, and to note what advance 
has been made ; but if you take the trouble to peruse some of the 
latest, and very latest, specifications—and some of them are not 
very long—and then turn to the diagram list of 1799, you will find 
the same ingredients anticipated although proportions may vary, 
which has been the case, more or less, ever since that date. I 
think, therefore, you will agree with me that as far as compound 
artificial fuels are concerned there has been no real advance, for to 
compare at all with coal it must be simple and in quantity. 

The only advance of real good, seems to be the stride lately made 
in the manufacture of peat ; and if the quality and marketable 
price only turns out what is promised, and I donot see any reason 
to doubt the good faith of it, I think we may congratulate our- 
selves and the community at large in having the question at last 
solved of being able to procure a fuel in quantity and of a quality 
combining cleanliness in its purchasable form, together with a 
bright fire, less smoke, and still less residue during combustion. 

In conclusion I will reiterate the hope that the time is not far 
distant when we shall see vast tracts of whatis at present so 
much waste and useless country swarming with industry on the 
surface, which both physically and morally will be something 
towards alleviating the wretched labour at present required below 
the surface. 

The samples of peat on the table are specimens produced by 
Clayton’s machinery, and together with the raw peat have been 
placed at my disposal through the courtesy of that firm. 





METROPOLITAN MAIN DRAINAGE WESTERN 
PUMPING STATION. 

Ar page 136 we give a side section of the engine-house, &. A 
ground plan of the works, drawings of the engines, and a portion 
of the specification will be found in our impression for Aug. 15th, 
We shall continue the specification when we publish the engravings 
referred to in it. 





In the year 1872 there were 3970 petitions presented for grants 
of letters patent in this country, and a stamp duty of £5 was paid 
upon each ; there were 2988 notices given of intention to proceed 
with the application, and these also bore a stamp of £5 each; 
there were 2773 warrants signed for patents, also with the £5 
stamp ; 2771 patents were actually sealed, and also bore the £5 
stamp. In the same year 2745 specifications were filed, bearing 
the £5 stamp. The progressive stamp duty of £50 was paid upon 
791 patents to prevent their becoming void at the end of their 
third year ; and the further duty of £100 was paid on 193 patents 
to prevent their becoming void at the end of their seventh year, 
when half their term had run out. About 72 per cent. are allowed 
vesena to lapse at the end of their third year, and only 
about 9 per cent. are kept alive beyond the seventh year. The 
fees on patents paid in 1872 to the Attorney-General and his clerk 
amounted to £6030; the Solicitor-General comes under the new 
rule for payment of the law officers by salary for non-contentious 
business, The compensations payable from the patent fee fund to 


the Scotch and Irish law officers amounted in the year to £3450. 
The whole income reached £137,840, and the expenditure left a 
surplus of £85,611. 

















THE ENGINEER 


135 





Ave. 29, 1873. 





RAILWAY MATTERS. 


CONSIDERABLY more than one-third of the gross receipts of the 
Nerth-Eastern Company last half-year was derived from third 
class passengers, 

Mrs. MARGARET SMALLEY has recovered £1041 from the Lanca- 
shire and Yorkshire Railway, as compensation for the loss of 
husband, a collier, killed on the railway between Chorley and 

igan. 

Oy Thursday at the Liverpool Assizes, Mr. Charles Lamont, a 
Liverpool glass merchant, obtained a verdict against the London 
and North Western Company for £4500, for injuries received in the 
accident at Kirtle Bridge on the 2nd October iast. 

THE directors of the Sevenoaks, Maidstone, and Tunbridge 
Company state in their report that the construction of the exten- 
sion line to Maidstone has been commenced. The works are pro- 
gressing satisfactorily, and the directors have reason to believe that 
the line will be open to traffic in March next. Nearly all the land 
has been acquired and paid for. 

THE report of the directors of the South Yorkshire Railway and 
River Dun Company states that at the special meeting of the pro 
prietors, held on the 30th of July last, the agreement for the 
transfer of the undertaking to the Manchester, Sheffield, and Lin- 
colnshire Railway Company was unanimously approved, by which 
the proprietors are secured a dividend of 7 per cent. per annum 
upon the ordinary stock of the company. 

THE half-yearly meeting of the Sidmouth Company was held on 
Monday at the offices, 103, Cannon-street, Sir J. Kennaway, M.P., 
in the chair. Mr. Sutherland, the secretary, reported that since 
the last meeting the works on the line had been vigorously pro- 
ceeded with, anfl three and a-half miles were now completed. 
A resolution was submitted and approved authorising the direc- 
tors to borrow a sum not exceeding £22,000 for the purposes of 
the company. 

A PROSPECTUS has been issued of the Culm Valley Light Rail- 
way Company, with a capital of £25,000, to construct a light 
single line of seven and a quarter miles on the ordinary gauge 
from the Tiverton Junction of the Bristol and Exeter Railway 
(by which it will be worked at 50 per cent. of the gross receipts) 
through Uffculmeand Culmstock to Hemycock. The Great Western 
Company and the South Devon Company have also entered into 
arrangements favourable to the undertaking. 

THE Blyth and Tyne Railway Company report, that whilst 
there has been an increase of £5464 3s. 9d. in the receipts for the 
half-year, as compared with the corresponding period of the 
previous year, yet from the increased cost of fuel, material, and 
wages, the expenditure for the same time has increased to the ex- 
tent of £8767 5s. ld. The increased traffic has necessitated an 
additional expenditure of capital for rolling stock, improvement 
of station and shipping accommodation, and a further expenditure 
in that direction is still required. 

A Mr, Berney, of Jersey City, N.J., has proposed a method for 
burning anthracite coal dust. It is more particularly designed for 
locomotives, and consists in throwing the anthracite dust upon a 
fire started, and to the extent of one-half the fuel required, kept 
up with bituminous coal. The tender is to be made in two parts 
for the two kinds of fuel; the fire is to be made at first wholly 
with the bituminous, and so maintained until the steam gauge 
shows 100 pounds pressure in the boiler. The anthracite dust is 
then thrown into the furnace with a shovel in instalments alter- 
nate with the other. 

COLONEL PAcKE, in addressing the half-yearly meeting of the 
Great Northern Company on Saturday, as chairman, said they 
might form some idea of how the traffic had increased when he 
mentioned that for the half-year ending June, 1867, the receipts 
on their line amounted to £1,097,056, and for the past half-year to 
£1,658,062, or an addition of 51 per cent. in the six years. With 
regard to the passenger traflic for the past half-year, there had been 
an increase in the first-class passengers of 21,508, and in the money 
of £2711; in the second-class passengers there was a decrease of 
125,664in the number carried, anda decreasein the money of £19,540; 
but in the third-class there was an increase of 699,835 in the 
number, and an increase in the money of £47,404. He thought, 
in respect to the falling off in the second-class passengers, that 
their neighbours the Midland Company were rather too hasty in 
carrying at once third-class passengers in every train ; and that if 
they had commenced by carrying third-class passengers in three 
or four trains per day, that would have been found sufficient in 
every respect and better for the companies. He was glad to say 
they had succeeded in obtaining powers from Parliament to extend 
the Newark and Melton Mowbray line to Leicester. This would 
enable them to open up a large bed of ironstone in that district, 
which would be an advantage to the company. They had defeated 
the scheme of the Midland and Manchester, Sheffield, and Lincoln- 
shire Companies for a competing line from Rushton, near Market 
Harborough, to Doncaster and Askerne. 

Ar the half-yearly meeting of the London and North Western 
Company on Saturday, Mr. A. R. Moon, the chairman, said the 
average expenses were 2s, Sid. in 1871, 2s. 8d. in 1872, and 
2s. lid. in 1873 per train mile. The number of engines in 
1862 was 1000 and in 1873 1900. The number of carriages was 
2900 in 1862, and 4000 in 1873; the number of wagons in 1862 
was 18,000, and in 1873 36,000. Now that would give an idea of 
the progress made with the company’s working stock in ten years. 
During that period they had replaced 12 wooden bridges by iron, 
brick, and stone, at a cost of £56,500, which had been charged to 
revenue. There had been a considerable increase in the cost 
of maintenance of the way (£53,527), arising not only from the 
increased cost of labour and materials, but also from using steel 
instead of iron rails, the difference in cost being £20,000. The 
price of steel was now £16 per ton, but a few years ago the price 
was £9 or £10 per ton, They not only paid higher wages but got less 
work done than farmerly. The demand upon the employer seemed 
to be the highest amount of wages to do he least amount of work, 
but that was an evil which would right itself. In the cost ef 
locomotive power there was an increase of £160,000 for the past 
half-year, of which £27,000 was for the increased price of coals, 
which amounted to 5s, per ton. He believed the present high 
price and scarcity of coal to be artificial, and would cease so soon 
as the workmen became desirous of possessing additional money, 
and were willing to work additional time in order to earn it, 
During the last five years they had expended £500,000 in the fixing 
of locking apparatus patented by Messrs. Saxby and Farmer, 
and the company had expended £20,000 every half-year in 
curying out the block system. They had now introduced the 
block system upon 489 milesof their line, and they had, besides, 381 
miles of the permissive block system, making very nearly 900 
miles on the block system. He considered the permissive block 
system the better of the two, inasmuch as it did not remove the 
responsibility of the company’s officials. They had 1600 miles of 
railway in all, but a large portion of the remainder were branch 
lines, and did not require the block system. Another very unsatis- 
tory matter was the passenger duty charged upon third-class 
passengers. He hoped, however, now that the Prime Minister and 
Chancellor of the Exchequer were on speaking terms, that the 
evil would be remedied. About a month ago they were 
congratulating themselves on the comparative immunity from 
compensation for personal injury, but since then they had had 
the Wigan accident. The directors had adopted every means and 
invention to guard against accident, but no sooner had they pro- 
vided against one kind of accident than up sprang another against 
which they had not fully provided. They had not only done 
everything in their power to guard against accidents, but they had 
divided long trains into shorter ones, and run them at! lower 
speeds than heretofore. They had lost the bill for a line into 


Nottingham, but it was not reasonable to expect that ple on 
their railway would go round by another line to get toit. The 


would again apply for power to run to Nottingham. They ho} 
to bring forward the Amalgamation Bill again in the next session. 





NOTES AND MEMORANDA. 


THERE are saws made so small and minute as not to exceed one- 
fiftieth of an inch in width, and less than that in thickness, 


Exony weighs 83 lb. to the cubic foot ; lignum vite the same ; 
hickory, 521b.; birch, 551b.; beech, 40 lb.; yellow pine, 38 lb.; 
white pine, 25ib.; cork, 15 lb. 

THE smallest circular saws in use are those employed in the 
manufacture of gold pens, and are a-half inch in diameter. 
It is said that some of the sarcopbagi of ancient Egypt bear the 
marks of having been hollowed out with tools of the crown or 
cylinder saw order. 

HANDSAWS in America and England have the teeth pointed from 
the handle, while in Asiatic countries and in Greece they are made 
with teeth pointed the other way. The latter must be operated 
by pulling them ; the former by pushing. In delicate work, and 
where very fine small saws are used, the Eastern saw is the best. 
The Orientals differ from us in setting the teeth of the saw also. 
They turn a group of a dozen one way, and the next group the 
other, while we alternate one on one side, the next on other. 

THE total area of the United States, as demonstrated by the 
census of 1870, is 3,603,884 square miles, of which 1,984,467 square 
miles are contained in the thirty-seven States of the Union, and 
1,619,417 square miles in the territories. In the States in 1870 
the density of population was 19°21 persons to the square mile ; 
in 1860 it was 18°10, 
averaged one persen to four square miles, and in 1860 one person 
to five square miles, The census demonstrated that Philadelphia 
had about as many dwelling-houses as New York and Brooklyn 
combined, although these cities have nearly twice the population 
of Philadelphia. In New York there are fifteen persons to a 
dwelling, in Brooklyn nine, and in Philadelphia six. 

THE American Iron and Steel Association, in its report of the 
product of that trade in 1872, states that the American rail mills 
during the year turned out 941,992 tons of railway iron, an in- 
crease over the preceding year of 168,259 tons—of this the product 
of steel rails was 94,070 tons. This production came from sixteen 
States, the chief being Pennsylvania, 419,259 tons ; Ohio, 121,923 
tons ; Illinois, 106,916 tons; New York, 82,457 tons ; and Wis- 
consin, 37,284 tons. Smaller amounts were produced by Massa- 
chusetts, Maryland, Indiana, West Virgina, Missouri, Tennessee, 
Maine, Michigan, New Jersey, Georgia, and Kentucky. The 
report states that the building of American railways has not kept 
pace with the increased manufacture of rails. Thus, in 1871, 
there were 7453 miles of new road built, while in 1872 there were 
only 6043 miles. 

In his pamphlet on mummy cloth, Mr, Thompson says :—‘‘ The 
beauty of the texture and the peculiarity in the structure of a 
mummy cloth given tome by M. Belzoni was very striking. It 
was free from gum or resin or impregnation of any kind, and had 
evidently originally been white. It was close and firm, yet very 
elastic. The yarn of both warp and woof was remarkably even 
and well spun. The thread of the warp was double, consisting of 
two fine threads, twisted together. The woof was single. The warp 
contained ninety threads to lin., the woof or weft only forty-four. 
The fineness of these materials, estimated after the manner of cotton 
yarn, was about thirty hanks in the pound, 
amination of a great variety of mummy cloths showed that the 
disparity between the warp and woof belonged to the system of 
manufacture, and that the warp had generally twice or thrice, and 
not seldom four times the number of threads in lin. that the woof 
had.” 

THE following are some particulars respecting the balloon with 
which Mr. Wise hopes to cross the Atlantic :—The great balloon 
will require 4316 yards of cloth. The material is of unbleached 
sheeting, of a thick, close quality known as “‘ Indian Orchard.” 
The crown of the balloon will be doubled for a distance of 50ft. 
from the top with 150 yards of the same material ; and yet a third 
thickness will be added of ‘* Manchester” Mills, bleached, of 
which 250 yards will be required. This strengthening of the crown 
of the balloon is rendered necessary by the upward pressure of the 
gas. The total length of sewing to be done in uniting all these 
gores is about eight miles, The net is made with an iron double- 
clawed needle, 18in. long, threaded with three-strand ‘‘ marlin” 
rope, and for a mesh a piece of board Gin. wide. The rope is 
drawn over the mesh, and the knot made precisely as in making 
caps, cabbage nets, and seines. The meshes at the top of the net 
are 3in. deep, lower down they are 4in., and from the middle 
downward the mesh is Gin. deep. 

OLaF RoeMeR, an eminent Danish astronomer, while observing 
the eclipses of Jupiter's satellites, in 1676, found that light 
occupied about sixteen minutes and twenty-six seconds in passing 
through the diameter of the earth’s orbit, and assuming the 
distance of the earth from the sun to be nearly 95,000,000 miles, 
he determined the velocity of light to be 192,500 miles in a second. 
In 1723, Bradley, an English astronomer, discovered the aberration 
of light, and determined its velocity to be 191,515 miles per second. 
In 1849, M. Fizeau invented an apparatus for measuring the 
velocity of light between terrestrial stations, and determined it to 
be 194,677 miles a second. M. Foucault, with substantially the 
same apparatus, determined the velocity to be 185,177 miles per 
second, and showed that this result was correct to within =Aj. 
Quite recently, says the Scientific American, M. Fizeau has published 
the particulars of a long series of experiments, made between 
stations about six miles apart, using the rays from an oxyhydrogen 
light ; and he gives, as the mean of 650 good observations, a velocity 
of 186,363 miles per second. The result obtained by Roemer is 
usually given in text books, and in fact is commonly quoted as the 
correct velocity of light. But the close agreement of the more 
recent researches of MM. Foucault and Fizeau, and the elegant 
methods used by these philosophers in their researches, render it 
nearly certain that the velocity of light in the air is between 
185,177 and 185,363 miles per secund, 


THERE are 117 railroads working in Pennsylvania, The total 
capital stock paid in is 439,564,345 dols, 82c. The funded debt is 
325,413,597 dols. G6c. The length of the main line of roads laid in 
Pennsylvania is 4179 miles. There are 1618 miles of double track 
and 1754 miles of siding. The total cost of roads and equipments 
was 524,395,134 dols. 45c. There are 3720 engines, 1538 first-class 
passenger coaches, 250 second-class cars, and 734 baggage and mail 
cars, The freight cars number 58,630, and the coal, ore, stone, 
and tank cars, 64,628. The bridges number 2623, of which 481 are 
iron, 1774 wood, and 368 stone. Dendts or stations, 1590; tunnels, 
51; engine houses and shops, 483, Length in miles laid with 
steel rails, 1434. Value of real estate exclusive of roadway, 
22,257,832 dols. The gross tonnage for the year 1872 was 75,687,720, 
of which 17,327,120 was through freight. Passengers curried, 
35,170,294. Miles ruan—by passenger trains, 24,512,000; by freight 
trains, 58,391,626; by coal trains, 11,070,813. The tonnage carried 
embraced the following articles :—Anthracite coal, 29,577,404 tons ; 
bituminous coal, 12,670,406; petroleum and other oils, 2,768,638; 
pig iron, 1,634,691; railroad iron, 785,286; castings, &c., 941,611; 
iron and other ores, 3,999,558; lime, stone, slate, &c., 885,765; 
agricultural products, 5,258,299; merchandise and manufactures, 
5,335,294; live stock, 2,282,486; lumber, 3,213,911; and other 
articles, 4,909,857 tons. The total expenses of maintaining and 
operating road, repairing machinery, &c., for the year, were 
86,295,900 dols. The receipts were—passengers, 32,745,905 dols. 
72c.; freight, 88,977,894 dols. 98c. ; mail and express, 5,013,378 dols. ; 
use of cars, 1,646,446 dols. 49c. ; miscellaneous, 6,434,223 dols, 66c. ; 
total, 134,818,848 dols. 92c, The American Manufacturer goes on 
to say that the number of persons killed on the various roads 
were— passengers, 33; employés, 254; others, 285; total, 572. The 
persons injured were— passengers, 160, employés, 615; others, 213; 
total 988. The preponderance of incapacitated emplovés over pas- 
sengers, at least shows anjamount of unselfishness and considera- 
tion for the feelings and interest of the public which our railway 
companies might do well to imitate. 
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MISCELLANEA. 

THE preparations for crossing from America to Europe by balloon 
are actively going on. 

WE hear that coal has been found in Westmoreland, and that 
some Middlesbrough capitalists are interested in the discovery, 
which they intend to turn to practical account without delay. 

AN accident occurred on Tuesday at the works of the Tay Bridge, 
now in course of construction, by which six men were killed, and 
several others more or less seriously injured. 

2APID progress is being made with the new works in Cleveland. 
During this week two of the three new blast furnaces erected by 
Messrs. T. Richardson and Sons, Stranton, near Hartlepool, have 
been blown in. The other new works in the district are in a for- 
ward condition, and will soon be ready for operation, 

THE Leeds Corporation, having tested wood pavements, are 
about to lay them down in several important thoroughfares, and 
especially near the Leeds County Court, whose proceedings have 
thus far been inconvenienced by the noise of vehicles passing over 
the stone pavements near, 

THE daily output of the Brora coal mine is twenty tons. This 
is equal to the most sanguine expectation ; the price per ton to 
the inhabitants is 2s, at the mouth of the pit. The Duke of 
Sutherland visits the mine almost daily, A lump of coal was 
lately brought to bank weighing Licwt. Altogether the mine is 
progressing very favourably. 

In the J'imes of Tuesday “‘T:” relates the severe and repeated 
illness of himself and family, in a house placed in the most healthy 
part of Kensington, from what examination showed to be escape 
of sewer gases. “B's” efforts to conquer the evil convinced him 
that our more perfect system of drainage makes general sewer 
ventilation indispensable to health. 

THE first annual meeting of the shareholders of Merry and Cun- 
inghame (Limited) has just been held in Glasgow. The first year’s 
work appears to have given great satisfaction to the shareholders, 
After meeting a number of extra charges, which are not likely to 
recur, a dividend has been declared at the rate of 10 per cent., in 
addition to a bonus of 10 per cent., while £37,000 have been carried 
forward to next account. 


In order to promote economy in the use of coal for domestic 
purposes the Society of Arts offers prizes to the value of £500, 
which has been placed at the dis al of the council for the pur- 
pose, for improved grates and for an apparatus for cooking by 
gas ; the object of warming and ventilating the rooms being also 
considered. The prizes are five in number, each consisting of £50 
and the Society’s gold medal, and the conditions vary in each 
case, 

THE Peat-Coal and Charcoal Company have forwarded a certifi- 
cate from Mr. Scott, of the Coal Exchange, that the results of the 
trials of their peat-coal on board the steamers on the river Thames, 
and on the North-London Railway from Broad-street to Richmond, 
have, in his opinion, been most satisfactory, and that, from the 
speed attained, and the absence of all smoke, he is satisfied peat 
may be expected eventually to be a substitute for coal in all its 
uses, and especially to housekeepers, from its heating power and 
freedom from sulphur and smoke. 

THE Peronelle, the first of a life-ship flotilla, projected by Cap- 
tain Hans Busk, was launched at Itchen on Saturday. The idea 
is to employ large, powerful, and buoyant steamers, themselves 
provided with a couple of ordinary lifeboats, to keep the sea in all 
weathers cruising vigilantly in the most frequented tracks, more 
especially where vessels are known to be wrecked in almost every 
storm. The funds did not permit of a vessel of the size con- 
templated by the committee, and as £2000 are required to equip 
the vessel perfectly, her engines alone being estimated to cost 
£1500, she will be propelled by sails only, Captain Busk started 
the idea with a subscription of £200, and gives another £100, as 
well as £50 towards the first year’s current expenses. 

A GREAT demonstration of trades’ unionists was held in 
Edinburgh on Saturday, to protest against the Criminal Law 
Amendment Act, and ask for amendments in the Master and 
Servant and Conspiracy Acts. The railway companies carried 
upwards of 22,000 persons from other towns to be present at the 
display, and 16,000 workman took part in the proceedings, which 
consisted of a procession and a number of open air meetings 
in the Queen’s Park. At the latter resolutions were adopted, 
demanding the immediate and total repeal of the Criminal Law 
Amendment Act, and protesting against the “criminal clauses” 
of the Master and Servant Act, and the application of the Law of 
Couspiracy to questions of labour. It was also resolved only to 
support those candidates for Parliament who pledge themselves 
to give effect to the wishes of the unionists. 


THE grave intelligence as to the exhaustion of Shropshire, to 
which reference has been made, shows that the borings in the 
north’ of the county at Child’s Ercal are suspended, because at a 
depth of 1000ft. the workmen were still in the conglomerate, with 
no expectation of finding the coal. Much importance had been 
attached to these borings, which have been continued at a cost of 
£6000 throughout some five years, Next, a similar issue has 
befallen the boring on the Preston Hospital Estate, near Wel- 
lington. There the igneous rocks have been touched at a depth of 
300ft. Then, it was only on Saturday last when like experiments 
were stopped by Lord Hill on the Hawkstone Estate. Mr, Jones, 
who had been consulted by his lordship, had recommended that 
the borings should be suspended at 300ft. They were stopped at 
285ft., for at that depth they too are believed to have reached the 
igneous. Finally there does not seem to be any new light of a 
satisfactory character as to that edge of the field which lies in the 
direction of the improved ground between Shropshire and Stafford- 
shire. Mr. Jones’ working there (the east side, near Shifnal) 
proves that the ground is much broken and faulty, with strong 
evidence of denudation. 

WE have intelligence of preliminary arrangements of much sig 
nificance for developing the submerged minerals in a portion of the 
South Staffordshire district, that will result in the bringing to 
market of several millions of tons of good coal, besides much 
valuable ironstone. In the district lying between Willenhall and 
Darlaston and Bilston there are vast quantities of coal altogether 
under water, the working of most of which has been for a long 
time abandoned on account of the heavy cost of relieving it of the 
water at a time when fuel was much less valuable than now. Nor, 
without the operation of the Mines Drainage Bill, would that 
mineral be likely to be gotten even with prices at their present 
great height, so difficult is it to induce accord between individual 
proprietors as to the proportion of burden to be respectively borne 
in any concerted arrangement which may aim at the good of the 
whole, Under the new state of things, however, which the Drainage 
Bill has brought about, no extensive water-logged district that is ca- 
pable of being developed will be allowed much longer to remain un- 
developed, and the Drainage Commissioners wi l authoritatively 
pronounce what shall be the amount of tax levied upon the 
several owners of the property drained. All reasonable hindrance 
to the getting of the money-making property that yet remains in 
drowned-out collieries being now removed, the proprietors of the 
mines in the district mentioned are chiefly amongst those who 
are now engaged upon plans for the most easy transit of the cc 
to the consuming centres. They are closing arrangements with 
the London and North-Western Railway Company, which will 
most probably result in the making of a branch mineral railway 
through the whole of the property. This is the begining of the 
great good to the Birmingham and South Staffordshi district 
which will result from the operation of the Mines Drainage Act. 
The locality mentioned is only a specimen of others, So ex- 
tensive is the property inundated, that.we know one colliery owner 
and ironmaster who has 250 acres of excellent coal submerged and 
practically valueless, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.— Asuer and Co., 53, Mohren-strasse. 
VIENN A.—Messrs. Gero_p and Co., Booksellers. 
LEIPSIC.—Atpuonse Diizr, Bookseller. 

NEW YORK.—WI.iMeER and Roosrs, 47, Nassau-street. 


PUBLISHER'S NOTICE. 


*,*% With this week’s number we wsue as a Supplement a four-page 
Lithograph, representing a Shooting Carriage for the Emperor 
of Austria, at The Vienna Exhibition. Each number, as issued 
by the publisher, should contain this Supplement, and Subscribers 
are requested to notify the fact should they not receive it. 








TO OORBESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Rowinet (Royston.)—A letter lies at our office for this correspondent, 

R. 8. G.—You cannot do better than apply to Mr. Todd, of Leith, N.B. 

Aqua.—There is no treatise on water meters in existence, 30 far as we are 
aware. 

J. W.—We do not understand what you mean by “ A manual boring ma- 
chine.” You must be more explicit. 

J. M. (Preston.)—J/ the average effective pressure on the piston throughout 
the stroke be 60 lb, the engine will work up to 487-horse power. 

J. D.—Under the existing law the red flag must be used. It is certain, how- 
ever, that the present Act will be repealed, probably early in the spring of 
187 








S74. 

M. McK. (Chorlton-on-Medlock.)— Your questions are answered in any ele- 
mentary work on the steam engine. Procure ‘‘ Lardner’s Treatise, in 
Weale's series. 

W. H. P. (Elizabeth.)—‘‘ Elementary Papers on Construction,” have been 
published under the title of ** Strains on Bridge Girdersand Roof T'russes,” 
by Messrs. Spon, of Charing Cross, London. 

W. A. C.—No drawings of the kind you want have been published in Tar 
ENGINEER. Several drawings of rolling-mill engines will be found in our 

ges. If you will state the points on which you require information we 
shall be happy to supply it if possible. 

Enercaric.—Jf you have aturn for drawing you ought to easily’ make your- 
self sit for a berth as improver in six months, drawing for two hours a day. 
Binn’s book on drawing, and Stanley’s on drawing instruments, are the 
best you can have ; any bookseller will procure them for you. 





PIT GUIDES. 
(To the Editor of the Engineer.) 

Sir,—I should feel obliged if some practical colliery manager or engi- 
neer would give me their opinion whether wood or wire-rope guides are 
the best for pits about 300 yards deep? ; 

Stafford, August 26th. One Wuo nas To Pur in SEVERAL Sets. 


GRINDING LIME. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly inform me what is the best 
known method of reducing ordinary burnt, unslacked lime, to a powder, 
or into a dust, so that water, when introduced, cannot cause it to burst or 
expand when made up into mortar? I should be glad to hear what 
machinery, as at — laid down, or patented, is most effective for the 
above purpose. Will you kindly oblige. HINDUSTANI, 

MARINE GOVERNORS. 
(To the Bditor of the Engineer.) 
Sir,—Will any correspondent oblige me by stating where I can find a 


maker of Silva’s marine governors ? Nava ENGINEER, 
London, 28th August, 1873. 
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SANITARY SCIENCE AND THE MILK PANIC, 

WE live in troublous times—in fact, we hardly know 
whether we live at all. Let us take a survey of the horrors 
which surround the ordinary Londoner. He. ought to be 
safe, for was there ever a man so elaborately cared for ! 





Yet he feels himself in jeopardy every hour, and finds 
himself surrounded with such a complication of perils that 
he is ready to think the life of a savage infinitely preferable 
to his own uncertain state of existence. Seldom does he 
take up the morning paper without finding some new cause 
of alarm, and few things are more bewildering than the 
methods of precaution prescribed for his protection. If he 
only attempts to out half the advice that is given 
him he will spend all his time in protecting his life. First, 
there is the water supply. Once a month he is sickened by 
being told that the water company is sending him a liquid 
which contains evidence of previous animal contamination. 
Perhaps he takes his supply from the New River—a stream 
which was the delight of his forefathers. Yet he reads 
that every 100,000 Ib. of this water has been contaminated 
with animal matter equivalent to 1460 lb. of “average 
London sewage.” Of course he is fully assured that pol- 
luted water is a prime source of cholera ; and at the same 
time he is told to look to the cistern which stores up the 
water for the use of his household, and he peruses dreadful 
descriptions about slimy things which are generated in 
these out-of-the-way receptacles, He declares that all the 
water he drinks shall be filtered and boiled, and as to 
the cistern, it shall be emptied and cleansed every week. 
Next in order come the drains. He once congratulated 
himself on the fact that there was a main drainage rate, in 
return for which he had the satisfaction of knowing that 
all the liquid refuse of his dwelling went away under- 
ground to some distant outfall on ho bene of the Thames, 
en route for the German Ocean. But now he is told that 
the liquid is only half the story. There are the gases— 
subtle, deadly things, which hover about the sewers and 
creep up drains, bursting into his house, and poisoning his 
very blood as he lies in bed. His hair stands on end at 
the thought, and he asks what in the world he is to do? 
He is told to look narrowly to his water-closets, to attend 
to every foul smell, and to see that every stench-trap is in 
perfect order. He forthwith becomes his own nuisance 
inspector, and sets vigorously to work to stop up 
every crevice by which the enemy can enter. Pro- 
bably his first efforts result in making matters worse 
rather than otherwise, and his wife and the servants 
entertain an opinion that he had better let the drains 
alone. Perhaps, like the unhappy being who writes 
to the Times, he begins by taking up a T-trap and putting 
down an S-trap, after which he finds that some other place 
wants a D-trap. There is a wonderful boring of holes, 
and fixing of pipes, and carrying of ventilators up to the 
chimney-tops, in the full conviction that unless this is done 
the whole family will be swept off by fever. Scarcely are 
these operations finished when there is an outcry about the 
dustbin. He must have it emptied twice a week; but the 
difficulty is to find the dustman. He goes to the Vestry- 
office, lodges a complaint, quarrels with the authorities, 
writes to the papers, and infallibly works himself up into 
a fever of some kind about the dust. Finally he is told to 
burn all putrescible matter behind the kitchen fire. He 
gives orders to his cook accordingly, and for the next day 
or two there is an odour in the kitchen as if some noxious 
trade had been suddenly established on the premises. The 
cook gives notice to leave, and the family dinner is im- 
perilled. Then there is the gas, Of course that is laden 
with sulphur, and is extremely unhealthy. Forthwith the 
hapless householder plunges deep into the mysteries of 
paraffin, petroleum, air gas, and various illuminating agents, 
and — ends by introducing a highly scientitic lamp 
which his servants don’t understand, and the result is either 
a state of darkness or a small explosion. 

How many other things the unhappy man has to attend 
to we cannot undertake to say. Of course he strips all*the 
green paper off the walls, lest he should be poisoned 
by inhaling arsenic. In like manner he forbids his 
wife and daughters to wear any garment having a vivid 
green tint. Great care has also to be exercised against 
those deleterious dyes which lurk in gaily coloured hosiery. 
erg! these are the innumerable ds of adulterated 
food. ere is alum in the bread, copper in the pickles, 
bone-boilers’ grease and Thames mud in the butter, and 
iron filings in the tea. The coffee must be ground on the 
premises, or it will be half chicory, and the chicory half 
something else. The poor man goes out for a walk, and 
he is afraid of being run over, for he knows there are 
more people killed in the streets of London year by year, 
than on all the railways in the United Kingdom. He 
fears to breathe the air, for Professor Tyndall has proved 
that the atmosphere of the metropolis is laden with im- 
purities. He would muffle up his mouth and nose in 
cotton wool, only he has a sense of the ridiculous, and 
thinks it would look odd. He shudders at a street gulley, 
and wonders whether it contains a charcoal ventilator, or 
whether it is an open death trap, letting the foul vapours 
of the sewer rise up to slay the passer-by. 

All this is dreadful; but now at last there is something 
else. The careful man has had his milk from an eminent 
dairy company, and he feels confident that whatever else 
may be wrong, he isat least supplied with lacteal draughts 
of the very finest quality. The company have a live lord 
on the board of directors, and an illustrious sanitarian is 
the chairman, All the doctors in the neighbourhood have 
this particular milk, and recommend it to their patients. 
If anything was safe, it was the milk. But the too con- 
fident householder turns almost as white as the contents 
of the milk jug, when he reads in the morning paper that 
this milk is strongly suspected of disseminating typhoid 
fever! All the doctors have got the fever in their house- 
holds. Marylebone and Mayfair are in a panic. There is 
a Government inquiry, and there is a scientific controversy. 
Mr. Alfred Smee suggests that the cows have fed on 
sewage and that sewage grass will transmit to the 
milk and butter all the ills that flesh is heir to, if not also 
something hitherto unknown. Another authority says that 
cows have a decided preference for dirty water, whereby 
milk becomes saad. vem although the cows are none 
the worse for it. Other authorities declare this to 
be all nonsense, and it is announced that the typhoid 
fever, like truth, has been found in a well. The well 
had been tainted by a cesspool, and somebody belonging 





to the place had been suffering from typhoid fever. The 
cans had been rinsed in the tainted water, and so the 
typhoid fever went up to London in the milk. 

Such is the crisis at which we have now arrived. Mr. 
Netten Radcliffe, who is conducting the Government in- 
quiry, has not yet completed his report but is understood 
to have sent in a kind of preliminary statement to Mr. 
Simon. But the Dairy Reform Company, Limited, who 
are the parties involved in the matter, have issued a 
manifesto, signed by Mr. D. Maconochie, their manager and 
secretary, acknowledging that “a certain percentage” of 
the Marylebone fever cases have been traced to the 
company’s milk. At the same time the secretary suggests 
certain other causes for a typhoid fever scourge. In 
particular instances it has been known that the 
fever was imported into Marylebone from a distance. 
From these cases there would accrue a_ specially 
dangerous state of the sewers, the gases being possibly 
charged with typhoid fever germs. The 7imes, which 
resolutely adopts the conclusion that the milk was impreg- 
nated with fever at the farm, declares the suggestions of 
the secretary to be “a farrago of nonsense.” Still, we must 
allow, on the authority of the Registrar-General, that there 
is a large amount of typhoid fever in London altogether 
independent of the Marylebone outbreak. As a matter of 
fact, it is important to learn from Mr. Maconochie that 
the company “ derive and derived” no part of their milk 
supply from any sewage farm. Until this declaration was 
made, the idea was very prevalent that the Dairy Reform 
Company did actually receive a portion of their milk from 
a farm where sewage irrigation was practised. In conse- 
quence of this notion a sharp discussian has arisen, in 
which Mr. Alfred Smee and Mr. William Hope have been 
conspicuous. Although sewage irrigation is now shown to 
have no connection with the Marylebone fever, Mr. Hope is 
himself desirous that a strict investigation should take 
place into the effect of sewage on plants, and as to the 
effect of sewage-grown produce op animals fed thereon. 
Mr. Hope invokes the aid of the Government for this pur- 
pose, and if the result would be to abolish one source of 
uneasiness, the money and the trouble would not be ill- 
spent, but probably it would be shown that an ill- 
managed sewage farm is not altogether a safe thing for the 
public. It is pretty clear already, that an ill-managed 
dairy is dangerous to the consumer, and we can only won- 
der what will be the price of milk, if all the precautions 
set forth in Mr. Maconochie’s letter are really to be carried 
out. If we will have things pure, we must pay for our 
security, and the choice seems to be, “ Your money or your 
life.” 

POINTS AND SIGNALS, 


Tue Wigan accident brought into prominence the 
possible defects of the modern system of working points 
and crossings. It has been followed up, all too speedily, 
by a disastrous collision at Retford, which, unless we are 
much mistaken, may throw some doubt on the efficiency of 
existing and highly approved signalling arrangements. The 
details of this last calamity are exceedingly simple ; at 
Retford there is, as no doubt most of our readers know, a 
level crossing—the Manchester, Sheffield, and Lincoln- 
shire line crossing the Great Northern Railway close on 
the London or up-side of Retford station. On Saturday 
an excursion train from Sheffield arrived at Retford, and 
the signals being clear, the train proceeded to cross the 
Great Northern line ; at the same moment, however, a 
special fish train, loaded with herrings, came up on the 
Great Northern line; the driver of this train ostensibly 
intended to stop, but although steam was shut off the 
train was suffered to proceed at a speed of about twenty 
miles an hour. Now the station buildings at Retford 
are so arranged that whether a train is travelling on 
the Great Northern, or on the Manchester, Sheffield, and 
Lincolnshire line, it is impossible for the driver to see 
whether the crossing is actually clear or not until he is 
close upon it. In either case the driver knows nothing of 
the crossing but that which the signals tell him. Asa 
matter of fact both trains went on, although the drivers of 
both ought to stop, in accordance with a rule pretty 
carefully observed at Retford; and the driver of the 
excursion train only knew of the presence of the fish 
train in close proximity when he had cleared the station 
buildings — he then put on full steam, in the hope of 
getting across before the fish train reached him ; he got 

is engine and five carriages over, but the fish train ran 
squarely into the sixth and smashed it to atoms. Three 
passengers were killed on the spot, and some thirty 
were more or less injured. The accident was only 
just less fatal than that at Wigan. There is no 
conflict of opinion among those in charge of the 
station as to who was to blame. It is universally asserted 
that the signals were practically foul for the fish train. The 
driver of the fish train, however, is at issue with the station 
people. His actions go to show that he thought the line 
was clear, and if he has madea mistake it is to be remem- 
bered that he has risked his life on the error, and we are 
certainly not disposed to reject his testimony as absolutely 
unreliable. It is tolerably certain that the truth will be 
elicited by the Board of Trade inquiry which commenced 
on Wednesday. Meanwhile it can in no way affect the 
ends of justice to express our opinion on a subject 
which, unlike the Wigan accident, eye no compli- 
cations. Either Bryant, the driver of the fish train, was 
wrong or he was right. If he was wrong, overwhelming 
testimony can be brought to prove him so. If this cannot 
be adduced, then he has always the benefit of the doubt in 
his favour. Meanwhile it can do no harm to call attention 
to a defect in signals similar in character to that which, 
operating on a pair of points instead of on a semaphore, 
caused, we believe, the Wigan accident. A careful exami- 
nation will easily prove whether the defect in the signalling 
arrangements to which we refer did or did not exist. 
Bryant’s case will, in any case, be narrowed to this—Firstly, 
were the si set at danger or not by the signalmen ? 
And, secondly, if so set at danger, did or did not the sema- 
hore show danger in unmistakeable lan to Bryant ? 
With the first point we have, of course, nothing at present 
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to do, nor is it a question which falls at all within our pro- 
vince to discuss. The actions of a signalman for good or 
evil are not subjects for engineering speculation. The 
second point, however, the answer to which depends purely 
on the working efficiency of railway signals, is strictly a 
proper subject for discussion in these pages, and we propose 
to consider it here in connection with the working of points 
and signals generally throughout our railway system. 

One of the prominent features of the railway arrange- 
ments of the present day is the concentration in single signal 
boxes or cabins of the whole of the mechanism required to 
conduct the traffic of a line of railway through a station. 
At the risk of giving some offence to those who pin their 
faith on this system, and who have carried it to a perfection 
which we willingly admit, we venture to state that the 
system is not one universally applicable; or more strictly, 
that although it can be applied, as far as the mechanical 
arrangements go, with success in a great many cases, it 
cannot properly be applied in all without material modifi- 
cations. At stations suchas Charing Cross, Cannon-street, 
and Ludgate-hill, the concentration of all the levers re- 
quired for working a complex set of points and crossings 
answers remarkably well, because the trains all proceed at 
slow speed through such stations. But the system is un- 
suitable in our opinion for what we may term through 
stations, traversed by trains at high speed, and it is unsuita- 
ble for the following reasons :—In the first place, because 
the signalman has, asa rule, too much to do; and, in the 
second place, because he is unable to see whether what he 
intends to do is or is not done. His levers may be locked 
and set in their proper positions, but if the points and 
signals are out of his sight he cannot tell whether they 
act in obedience to his wishes. In our comments on the 
Wigan accident we suggested an experiment with a 
crow bar on points. The accuracy of our statements was 
demonstrated during the Board of Trade inquiry, when 
it was proved by experiments that the points which 
presumably caused the mischief might be kept half an inch 
open without the knowledge of the pointsman. If this be 
true of the Wigan points, it is equally true of hundreds of 
others. Not long since we saw a pair of points closed as 


the signal man no doubt believed, at a very important | 


junction on a South London line. The points remained 
fully three-quarters of an inch open for some time, and 
they did not shut until a train ran through the station on 
another line of rails, when the jar and concussion shook 
them home. The reason why they “stuck” was plain 
enough. Anengine using sand had gone by not long before, 
and the sand got on to the oiled bed plates. It is notorious 
to engineers that the use of sand renders points liable to 
stick ; and we have heard one locomotive superintendent 


assert that for this very reason he would not venture to | 


fit his engines with any sand boxes but those which require a 
man to go out on the running board, and drop it down a 
pipe by hand; and the firemen were carefully instructed 
not» to use sand on a crossing. In fact the sticking of 
points is familiar to all engineers acquainted with railway 
working. So long as the signalman is in a position to see 
that the points are home when he means them to be home, 
there is no risk ; but asregards facing points, we maintain 
that in all cases they should be worked under the eyes of the 
pointsman, and that if it is impossible to do this by the 
concentrated system, aseparate man should be told off to work 
the facing points and a signal connected with them alone. 
This is a first and obvious measure of precaution, and if it 
is adopted the facing points may be used with perfect 
safety, but they are not safe when worked in the ordinary 
way at such a distance from the pointsman that he cannot 
tell whether they are or are not home. 

Again, it is essential that all points, but especially facing 
points, should be locked when they are shut and when 
they are open. There are many patents in existence for 
thus locking points, not one of which is free from most 
objectionable complexity and risk of derangement; yet 
nothing is easier than to lock a point so that Hercules him- 
self could not open it while a train is passing. Nothing 
more is required than to undercut the chairs on which the 
switch slides, as in the annexed sketch, which shows the 
cross section of one 
switch and the rail. 
Here A is the chair, 
B the stock rail, C 
the point close home, 
and D is the sleeper. 
The incline at A is 
= shown greatly exag- 
gerated for the sake 
of clearness, The 
dotted lines give the 
position of the 
switch when open, and it will of course be understood 
that the sketch is intended to illustrate a principle of 
construction only. 
of the switch, except the last half inch or so, may take 
place on a level plate. The extra work thrown on the 
pointsman in opening the switch will be very small indeed, 
while the weight of the passing train will force the switch 
powerfully against the stock rail. It is a matter for some 
surprise that an expedient at once so simple and so efficient 
has not been long since adopted, A slight dropping in the 
point of the switch rail is an advantage rather than the 
reverse. We cannot call to:mind a single instance in 
which this plan has been employed. The publication of 
the suggestion here will suffice to invalidate a patent for 
it, so that it is open to any engineer to use it. 

If it be true that a pair of points may be left half open, 
when the signalman thinks they are quite closed, it is equally 
true that a semaphore may be set in a position which the 
signalman considers to be “stop,” and the engine-driver 
considers to be “go on.” Not long since we stood on the 
foot-plate of an engine taking an express train to its 
destination. We ran at speed through an important 
station, as we judged right in the teeth of the signals. 
Pointing this out to the driver as soon as we were clear of 
the yard, we got the following suggestive reply :—“ It’s 
all right, sir; that signal never drops any further. I ex- 
pect one of the rods is too short. You see it stands right 
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out quite straight when at danger. Ever so little of a drop 
at the end means “line clear,” and it has been that way 
the best part of a year. We understand it.” It is 
fair to add that the distance signal acted properly. We do 
not think this driver’s answer requires much comment, it 
speaks for itself ; but we may add that the Board of Trade 
returns contain the record of more than one accident which 
has occurred because the semaphore gave a doubtful inti- 
mation. We continually find them, particularly on minor 
lines; standing far below the horizontal line when at danger, 
and others in very nearly the same position indicating that 
the line is clear. It is much to be regretted, we think, 
that the existing code of signals was ever adopted. Whether 
the driver is to stop or to go on now depends on the range 
of a semaphore through an are of a very few degrees. 
Formerly a driver was not allowed to consider the line 
clear unless the semaphore arm was quite hidden in the 
post; but this arrangement was abandoned because the 
arm might be broken off by the wind, and then the driver 
would assume that the line was clear when it was not. 
Under existing regulations, unless the driver sees the arm 
he must stop. There was no particular reason for assigning 
to the horizontal arm the duty of stopping a train. It 
would be infinitely better, indeed, if the existing danger 
signal was made the signal of safety. There could be no 
possible mistake then. Unless the driver clearly saw the 
arm he would, under no circumstances, be justified in 
proceeding, and the worst that could happen in case of an 
accident to the arm would be that he would pull up his 
train. The existing signal of safety is a negative intima- 
tion—a sign that a driver may go on; and the danger 
signal is, in a sense, a positive signal that he must stop. 
But by inverting the code, as we propose, there would 
be no negative signals. In either case the semaphore 
would give affirmative intimation to the driver which 
there would be no chance of misunderstanding, and the 
range of the arm would be through 90 deg., instead of 
| 45 deg., as it isnow. In theory the existing semaphore 
| gives these signals—“ go on,” “ go on with caution,” “stop,” 
but in practice only two signals are used, the caution signal 
expressing “line clear.” Under the inverted code there 
would be in practice, as in theory, only two indications, 
namely, “line clear,” when the arm was unmistakably seen 
at an angle of 90 deg., or nearly so, with the post, and 
“stop,” when the arm was hidden, or nearly hidden in 
the post. We believe that the advantages of the latter 
system will commend themselves to all railway men. 

One word in conclusion. The general public have been 
recently told that want of punctuality is the cause of all 
accidents. No greater error can be made. In all cases 
trains are worked not by time tables, but by signals, If 
the signals act and are actuated, properly, no accidents due 
| to the trains running time not corresponding with time-table 
_time can occur. If the signalling system be defective, 
| the greatest practicable punctuality, in the popular sense of 
| the word, would not secure any immunity from deplorable 
| catastrophes, 


| 
| 











THE OOLITIC TRON ORES OF LUXEMBOURG.* 
| By Mons. A, Haserts, 

THE production of pig iron in Belgium amounted, in 1871, to 
610,000 tons, while the quantity of native iron ore used did not 
exceed 100,000 tons, the rest of the ore required, nearly 600,000 
tons, being furnished principally from the oolitic iron ores, which 
are worked in the Grand Duchy of Luxembourg. This consump- 
tion, therefore, represents more than one-third of the total pro- 
duction of the pig iron of Belgium. Although situated on the 
same geological level, the iron ore does not exactly occupy the 
same geological position as does the main ironstone deposits of 
Cleveland. It is placed on the level as a marly sandstone, and 
corresponds more nearly to the top seam of the Cleveland district. 
Most of the French geologists call it the upper part of the lias, 
whereas Belgian and German geologists place it generally on the 
basis of the inferior oolitic, in the Bathoman system of M. 
d@Omalius, There are two ores in the Duchy of Luxembourg. 
One is an alluvial ore, of which the production reached nearly 
50,000 tons last year, while the other, called the “ minette,” 
amounted to 1,000,000 tons. Some works preserve the prejudice 
that the alluvial ores contain good qualities, and they add homo- 
pathic ores as a fluxing material, but at present this prejudice is 
being rapidly removed. In 1842 the blast furnaces of La Provi- 
dence employed this ore, but the extensive consumption of it dates 
from 1862, which is the period of transformation of the old 
charcoal furnaces of the Duchy into the large coke furnaces, The 
first blast furnaces erected specially for the employment of coke 
as a fuel produced from fifteen to thirty tons per day. The whole 
formation may be divided into five groups :—(1) Nancy ; (2) Metz; 
(3) Grand Duchy of Luxembourg; (4) Longwy; (5) Halauzy 
Musson (Belgium). The ore is a hydrate of iron, mixed more 
or less with a silicate of iron, and called limestone marl. The 
average quantity of metallic iron contained in it is 33 per cent. 
The proportion of phosphorus found in it is rather considerable. 
Some of it is very calcareous, and some very silicious, while 
there are other parts containing both calcareous and silicious 
seams. The ore costs on the average 3f. per ton at the furnace, 
and the carriage of coke from Liége, as the centre, costs Sf. 5c. per 
ton; for the reason that the State has bought up the Great 
Luxembourg sory This is caused also by a duty of If, 30c. 
per ton. The blast furnaces of Luxembourg are in a more favour- 
able position, as they are very near the works, and there is there- 
fore very little to pay for carriage. The ton of ore costs about 
2f. The carriage of coke from Liége to Esch actually costs nearly 
7f. 75c., which, however, will be reduced to 6f. 90c. in a very short 
time, The circumstance of the iron ore deposit covering the point of 
intersection of four different nationalities, gives rise to most inter- 
esting studies of national economy. The law of 1810 is still in 
existence in France as well asin Germany. _ In France, however, 
the law of the 9th May, 1866, has annulled the law of 1810 so far 
as regards the distinction to be made between the mines to be 
worked by the proprietors and the surface and mines that are to 
be conceded by the State. Since 1829 it has been the practice in 
France not to grant any concession to iron ore deposits, but to 
reserve the right of the surface proprietor, who can work the 
mine on the day level system under the eye of the mining 
authorities as long as he can make proof. If the height of the 
cutting has not any regard to richness it may come to this, that 
the proprietor will work the area before the proprietor can use 
the right given to him by the State. In Belgium the case has 
been decided differently by the law of 1837, which has reversed 
the commission on iron mines. The same law at present exists 
so that the iron ore mines are not conceded in reality in Belgium. 
The small deposit of the Musson Halauzy belongs for the most 
part to the commune, which, as the proprietor, has a right to 
work the deposit or concede it to other parties, these parties 
paying the commune a royalty on the minimum of the annual 
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production. The same condition is met with in the Grand Duchy | 





of Luxembourg. These different laws affect very materially the 
economical conditions of the productions. In Belgium the 
royalty is 25c. to 30c, per ton in favour of the proprietor of the 
surface. In France the concession is a gratuity, and there 
is very little remaining at the disposal of the proprietors of 
the surface. In Alsace and Lorraine also, the concession will 
be a gratuity, while in Luxembourg it can only be obtained at 
a very high price, and that price can only be justified by the high 
rates of iron that have been current during the last few months. 
The question of cial legislation has thus placed an obstacle 
in the way of the full development of the natural resources of the 
country, and the examples that have been given prove that even 
free trade is not sufficient to give to a country the full benefit of 
its resources, and also that it will be difficult to come to any agree- 
ment on the subject of, mining legislation. The cost of the ore in 
Luxembourg varies generall from 1f. 50c. to 2f. at the mine, and 
the actual selling price is about 5f. per ton free on trucks. If to 
this is added the royalty, the price will vary from 0 to 30 per cent, 








THE VIENNA PATENT CONGRESS. 


THE following is the official translation of the resolutions 
adopted by the recent Congress, of which Baron Von Schwarz- 
Senborn was hon. president, and Dr. C. W. Siemens, F.R.S., 
acting president : — 

(1) The protection of inventions should be guaranteed by the 
laws of all civilised nations, because: (a) The sense of right among 
civilised nations demands the legal protection of intellectual work. 
(b) This protection affords, under the condition of a complete spe- 
cification and publication of the invention, the only practical and 
effective means of*introducing new technical methods without loss 
of time, and in a reliable manner, to the general knowledge 
of the public. (c) The protection of invention renders the 
labour of the inventor remunerative, and induces thereby 
competent men to devote time and means to the introduc- 
tion and practical application of new and useful technical 
methods and improvements, and attracts capital from abroad, 
which, in the absence of patent protection, will find means of 
secure investment elsewhere. (d) By the obligatory complete pub- 
lication of the patented invention, the great sacrifice of time and 
of money, which the technical application would otherwise impose 
upon the industry of all countries, will be considerably lessened. 
(e) By the protection of inventions, secresy of manufacture, 
which is one of the greatest enemies of industrial progress, will 
lose its chief support. (f) Great injury will be inflicted upon 
countries which have no rational patent laws, by the native inven- 
tive talent emigrating to more congenial countries, where their 
labour is legally protected. (g) Experience shows that the holder 
of a patent will make the most effectual exertions for a speedy in- 
troduction of his invention. 

2. An effective and useful patent law should be based on the 
following principles :—(a) Only the inventor himself, or his legal 
representative, should be entitled to a patent. (b) A patent 
should not be refused to a foreigner. (c) It is advisable, in carry- 
ing out these principles, to introduce a system of preliminary 
examination, (d) A patent should be granted either for a term of 
fifteen years, or be permitted to extend to such a term. (e) 
Simultaneously with an issue of a patent, a complete publication 
of the same should take place, rendering the technical application 
of the invention possible. (f) The expense of obtaining a patent 
should be moderate ; but in the interest of the inventor, a progres- 
sive scale of fees should be established, enabling him to abandon, 
when convenient, a useless patent. (g) Facilities should be given, 
by a well-organised patent office, to obtain in an easy manner the 
specification of a patent, as well as to ascertain what patents are still 
in force. (h)It is advisable to establish legal rules, according to which 
the patentee should be induced, in cases in which the public interest 
may require it, to allow the use of his invention to all responsible 
applicants for an adequate compensation. (i) The non-application 
of an invention in one country shall not involve the forfeiture of 
the patent, if the patented invention has been carried into practice 
at all, and if it has been rendered possible for the inhabitants of 
such country to purchase and make use of the invention. (i) In 
all other respects, and particularly as regards the proceedings in 
the granting of patents, the Congress refers to the English, 
American, and Belgian patent laws, and to the draft of a patent 
law prepared for Germany by the Society of German Engineers. 

(3) Considering the great difference in patent administration, 
and the altered international commercial relations, the necessity of 
reform is evident, and it is of pressing moment that Governments 
should endeavour to bring about an international understanding 
upon patent protection as soon as possible. 

(4) The Congress empowers the preparatory committee to con- 
tinue the work commenced by this first International Congress, 
and to use all their influence that the principles adopted be made 
known as widely as possible and carried into practice, 

(5) The committee is likewise authorised to endeavour to bring 
about an exchange of opinions on the subject, and to call, from 
time to time, meetings and conferences of the friends of patent 
protection, 

(6) To this end the preparatory committee is hereby appointed 
to act as a permanent executive committee, with power to add 
other members to their number, and to appoint the time and place 
for the next meeting of the congress, in case such a meeting 
should be considered necessary for the promotion of the foregoing 
resolutions, 





ALBUMEN EXTRACTED FROM MILK.— Schwalbe has found that if 
oil of mustard be added to cow’s milk in the proportion of one 
drop to 1*1 drams, the milk does not coagulate even after being 
kept for a considerable period: but that the caseine is transformed 
into albumen. If this discovery, says Les Mondes, is confirmed, 
it will be of considerable importance in the printed fabric industry , 

Sour KENSINGTON MuseuM.—Visitors during the week end- 
ing 23rd August, 1873 :—On Monday, Tuesday, and Saturday free, 
from 10 a.m, to 10 p.m., Museum, 13,807 : Naval and other collec- 
tions, 1945 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 6 p.m., Museum, 1924; Naval and other collec- 
tions, 58 ; total, 17,734 ; average of corresponding week in former 
years, 19,947 ; total from the opening of the museum, 12,711,741. 

CEMENTING METAL TO GLAss.—Take two parts finely powdered 
white litharge, and one part dry white lead, mix intimately, and 
work up with boiled linseed oil and lac copal toa stiff dough. One 
part of copalis taken to three parts boiled oil, and enough litharge 
and white lead added to make a dough similar to putty. The 
underside of the metal is filled with the cement, and then pressed 
— the glass, the excess of cement being scraped off with any sort 
of instrument. It dries quickly and holds firmly. 

BatH Stone.—The great extension of the demand for Bath 
stone during the last few years has led to the apprehension that 
the existing quarries would soon be exhausted. This apprehen- 
sion has been dispelled by the discovery of a large extent of 
building stone in the neighbourhood of Corsham, which is now 
being opened by Messrs, Randell and Saunders. The quantity is 
sufficient to supply the existing demand for half a century. It 
will be connected by railway with the Great Western system.— 
Bristol Daily Post. 


THE Peat CoaL AND CHARCOAL CompaNny.—A prospectus has 
been issued for the formation of a company under the preceding 
title. This company has been formed for acquiring the letters 
patent granted in 1873 for the United Kingdom of Great Britain 
and Ireland, to Alexander Melville Clark, for and on behalf of 
M. Jean Francois Felix Challeton de Brughat, Chateau de 
Montauger, France, for improvements in making peat coal and 
peat charcoal, and working these inventions. ‘his process of 


| manufacture consists in making, without compression, peat coal 


having nearly the same density as pit coal, Works will be 


| established in England, Ireland, and Scotland, The capital is to 
be £200,000 in £10 shares, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months: 


1680. Gzorce CowprEry, Exmouth, Devonshire, ‘‘ Improvements in the 
manufacture of bricks or blocks useful for the improved construction 
of kilns and buildings of various kinds, the improved construction of 
kilns gran at said invention.”—9th May, 1873. 

1895. ALrrep Lurscnaunic and Joun Ricketts, Liverpool, ‘‘ Improved 
appliances for obtaining high temperatures.”—26th May, 1873. 

2105. Enrico Campana, Liverpool, “ Improvemeuts in the preparation of 
the broom plant and the manufacture of certain fibrous articles there- 
og A communication from Alfonso Pistoresi, Florence, Italy.— 

Sth June, 1873. 

2221. Georce Tomiixson Bousrretp, Sutton, Surrey, ‘‘ Improvements 
in tunnelling.” — A communication from Dewitt Clinton Haskin, 
Vallejo, California, U.8.—26th June, 1873. 

2398. Cyrus Avery, Little Cross-street, Islington, London, “ Improve- 
ments in teeth gearing for horse-power and other purposes.”—11th 
July, 1873. 

2402. BaLpwin FoLtrorp WeEaATHERDON, Law-chambers, Chancery-lane, 
London, the Hon. Joan Cotporne, Junior Conservative Club, St. 
James’, London, and Francis Lyon Barrinoton, Hetton Hall, Durham, 
“Improved self-acting machinery or apparatus to be employed con- 
jointly with a certain motive power for propelling ships and other 
navigable vessels, or for similar purposes.”—16t July, 1873. 

2484. ANTONIO DE SALDANHA ALBUQUERQUE E CasTRO CoNDI DE Pena- 
MACOR and AnToNI Paks pE SAanvDE E Castro, Lisbon, Portugal, and 
Tuomas SuirH Horcrart, Mincing-lane, London, ‘Improvements in 
S production of citric acid, tartaric acid, and alcohol.”—19th July, 

873. 


2500. ADAM NEuBEcKER, Offenbach-on-the-Maine, Grand Duchy of Hesse, 
Germany, *‘Improvements in refrigerators or apparatus for cooling 
worts.”—2lst July, 1873. 

2505. Josern Cotry, Joun Georce Rogson, and Jonn Price, Darlington, 
Durham, “Improved apparatus to be used in connection with rotary 
puddling furnaces.”—2z2nd July, 1873. 

2522. HaMILTON WELDON PENDRED, Leadenhall-st1eet, London, ‘‘ Improved 
means of and apparatus for regulating the action of screw shafts, and 
for preventing breakage or damage to the engine or its appendages 
from lash.”—23rd July, 1873. 

2563. BarTHELEMy Donnet, Paris, ‘‘ Improvements in looms for weaving.” 

—28th July, 1873. 

92. James Beckett, Woodland Cottage, Moorfields, Worcestershire, 

“ an improved system of albumenising paper.” 

94. Frepericu Hurp, Grove House, Walton, near Wakefield, Yorkshire, 

and Epwarp TxsorNaILL Simpson, Thornhill House, Walton, near 

Wakefield, Yorkshire, *‘ A new mode of generating steam and expand- 

ing gases combined for obtaining motive power, also in devaporising 

— and in the machinery or apparatus employed therein.”—31lst 
uly, 1873. 

2606. Witt1am Hewry Bonnewett, Old Bailey, London, “ Improved 
means of or apparatus for exhibiting advertisements, also applicable to 
other purposes.”—lst August, 1873. 

2616. ADoLF SonnenscHEIN, Hackney, London, *‘ Improvements in school 
desks and appliances connected therewith "—2nd August, 1873. 

2624. Geornce RypiLt, Maze Pond, Southwark, Surrey, ‘‘ Improvements 
in steam boilers and apparatus for utilising waste heat from boiler 
furnaces on land and sea, and improvements in furnace doors and hot 
air tubes, also to utilise the heat in the flues and chimneys, and for 
other purposes.”—4th August, 1873. 

2625. Perer Joe Livsey, Manchester, “A new or improved dovetailed 
joint, and mode or machinery for making the same, applicable for con- 
structing drawers, cabinet work, and other purposes.”—A communi- 
cation from Thomas Hall, Northampton, Hampshire, Massachusetts, 


to 


2626. Witttam Sanpirorp, Halliwell, Lancashire, ‘Improvements in 
coupling the tin rollers of mules for spinning.” 

2627. Toomas WaTHEN DuNN and OsBorRNE PRANGLEY, Trowbridge, 
Wilts, “‘Improvements in extracting animal grease and other im- 
purities from wool.” 

2629. Josian Latimer CLark, Westminstey-chambers, Victoria-street, 
Westminster, ‘‘ Improvements in apparatiis for recording the number 
of passengers conveyed in public vehicles, and the distance each has 
travelled.” 

2630, Jouann Heinricn Cours, Steinstrasse, Hamburgh, “‘ Improvements 
in pistons which work without friction and keep perfectly air-tight.” 
2631. Evizanetu La Pierre Daniets, Southampton-buildings, London, 

** A new and improved article of dress,”—5th August, 1873. 

2633. Samue. Lono, Bramfield, Hertford, “ Improvements in the fittings 
of ships’ boats, whereby they are rendered self-detaching when lowered 
into the water.” 

2684. Wittiam Storey Crovupace, Dundee, Forfarshire, N.B., “An 
improved night-sight vane for small arms, also applicable to 
ordnance.” 

2635. Tuomas Lovett Purpps, Aston, near Birmingham, ‘“‘ Improvements 
in clippers for clipping horses and other animals.” 

2636. Jesse Kirkman, Chorley, Lancashire, “Improvements in the 
manufacture of lubricating packing for the stuffing-boxes of steam 
engine piston rods, and for other similar joints requiring to be steam, 
air, or water-tight.” 

2637. Tuomas James Watson and ALFRED PecLeR, Retford, Nottingham- 
shire, ‘‘ An improved packing for the stuffing-boxes of steam engines, 
and for other joints requiring to be steam, air, or water-tight.” 

2639. Sypney 8S. Pottock, Wuerzburg, Bavaria, ‘‘ An improved appliance 
for checking and stopping frightened and runaway horses.” 

2642. Witt1am Epwarp Newton, Chancery-lane, London, ‘“ Improved 
machinery for moulding bricks, blocks, or other analogous articles 
composed of plastic or other substances.”—A communication from 
Ernest Couillard, Paris. 

2643. Epwarp Danret Jonnson, Wilmington-square, London, “ Improved 
means for preserving steel pens.” 

2644. Wittiam Ciark, Chancery-lane, London, “ Improvements in the 
propulsion of vessels and in apparatus for the same.”—A communi- 
cation from Alexandre Hédiard, Paris.—6th August, 1873. 

2645. Freperick Harris, Southampton-buildings, London, ‘‘ Improve- 
ments in propellers for ships and other vessels.”—A communication 
4 Newton Alexander Patterson, Cleveland, Bradley, Tennessee, 


2646. James GILLespre, Woodhead, Garnkirk, Lanarkshire, N.B., ‘‘ Im- 
provements in clay-pressing machines or presses for the manufacture 
of bricks, tiles, or other wares therefrom.” 

2647. Joun Imray, Southampton-buildings, Chancery-lane, London, 
‘Improvements in anchors.” — A communication from Charles 
Alexander Chamberlin, Pittsburg, Pennsylvania, U.S. 

2648. Patrick Witt1amM Notan, New York, U.S., “Improvements in 
seats, particularly applicable for use in theatres and other public 
buildings.” 

2651. ANDREW Pavut, Dumbarton, N.B., 
apparatus.” 

2652. Josera Woopcock, Manchester, “Improved machinery or apparatus 
for punching holes in paper, sheets, and cards used as patterns in 
Jacquard machines.” 

2653. Josiah Turner, Coventry, Warwickshire, ‘‘An improvement in 
sewing machines.” 

2655. THomas Rostnson, Castleton Lodge, Leeds, Yorkshire, ‘‘ Improve- 
ments in machines for raising woollen cloth, commonly called gigs.” 

2656. WitL1am Ropert Lake, Southampton-buildings, London, “‘ improve- 
ments in railway signal apparatus.”"—A communication from Frank 
Leonard Pope, Elizabeth, New Jersey, U.8.—7th August, 1873. 

£657. ANDREW Pau, Dumbarton, N.B., ‘* lLmprovements in winches.” 

2659. James Epwarp Ransomg, Ipswich, Suffolk, “Improvements in 
pleughs.” 

2660. Frank Wirt, Frankfort-on-the-Main, Germany, “A new heating 
apparatus for passenger railway ”—A communicatiun from 
Edward Eichwede, Hanover, See 

2661. Witt1am Lioyp Wise, Chandos-chambers, Adelphi, London, “ Im- 
provements in journals and shaft bearings designed to prevent or 
reduce friction.”—A communication from James Eccles, Philadelphia, 
Pennsylvania, U.S., and Samuel Eccles, jun., Baltimore, apked 


2662. CuRistropHeR Rawson, St. Swithin’s-lane, London, WIL.ii1am 
CAMERON SILLaR, Blackheath, Kent, Jonn WILLIAM Suater, Tamworth- 
terrace, London, and THomas Siptinc WILson, Cambridge-terrace, 
Surrey, ‘‘ Improvements in treating putrescent or putrescible matters, 
such as sewage, night-soil, fish offal, blood, and other animal matters 
and vegetable matters for the facture of therefrom.” 

2663. CuaRLes Morton, Market-place, Great Grimsby, Lincolnshire, 
ae ne a in the mode of and apparatus for roasting coffee.”— 
St. August, 1873. 

2604. SrePHEN R:Ntout, South-street, Finsbury, London, “ Improve- 
ments in apparatus for transmitting motive power.” 

2665. ENocH ARMITAGE, Liverpool, “‘ Improved: apparatus for measuring 
and drafting for wearing apparel.” 

2666. WILLIAM CHARLES CorrRELL, Eddington Ironworks, Hungerford, 
Berks, “Improvements in elevators or pparatus for raising wheat 
sheaves, straw, hay, and other substances.” 

2667. WitL1AM JouNn Sace, Union-street, Borough, Surrey, ‘“ Improve- 
ments in reservoir or self-supplying writing ae) 


“Improvements in steering 





'—9th August, 1873, 


2669. JoHN Imray, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the dischenging and loading of cogls and other 








goods, and apparatus therefor.”—A communication from the Société 
des Mines de Lens, France. 

2670. Epwarp Tuomas Hucues, Chancery-lane, London, “‘ A combined 
spring berth mattress and life-preserver.”—A communication from 
Joseph Franklin Peck, Springfield, Hampden, Massachusetts, U.S. 

2672. James Hancock, Nottingham, “Improvements in bobbin net or 
twist lace machines.”— 11th August, 1873, 

2673. CHaRLes James Wanap, Penicuick, Midlothian, N.B., “ Improve- 
ments in sieves and filters.” 

2674. Jonn Goucner, Worksop, Nottinghamshire, ‘‘ Improvements in 
beaters, beater-bars, or plates for thrashing corn and other grain.” 

2675. Wittiam Ropert Lake, Southampton-buildings, London, “An 
improved apparatus for stretching boots and shoes.”—A communi- 
cation from David Harris, St. Louis, Missouri, U.S. 

2677. Ropert Stone, Liverpool, ‘‘ Improvements in obtaining motive 
power, and in the machinery or apparatus employed therein.” 

2678. Ropert Stone, Liverpool, “ An improved machiue for breaking, 
crushing, and grinding to powder stone and other similar substances, 
also applicable for grinding and mixing clay, peat, fuel, or other like 
substances, and for surfacing roads.” 

268. Ropert Carey, Radcliffe Villas, Shakespere-road, Brixton, Surrey, 
“* Improvements in steam engines and pumps.” 

2681. Ggorck Avcustus Huppart, Brynkire, Carnarvonshire, ‘‘ Im- 
proved means for working railway switches or points.”—12th August, 
1873. 

2682. James Werneritt, Selby, Yorkshire, “An improved system or 
method of drying malt, barley, and other grain, also applicable for 
drying chicory, roots, or vegetable products, and apparatus to be 
employed therefor.” 

2683. Epwarp Tuomas HtuGues, Chancery-lane, London, “ Improved 
modes of applying castors to sewing machines, furniture, and other 
articles."—A communication from Joseph B, Sargent, New Maven, 
Connecticut, U_8. 

2684. Simon Ropertson, Glasgow, Lanarkshire, N. 
dredging, excavating, and elevating machines. 

2685. AuGusrus GeorGe VeRNOoN Harcourt, Christ Church, Oxford, 
and Freperick WILLIAM Fison, Burley, Wharfedale and Ilkley, York- 
shire, “‘ Improvements in the purification of gas, and in the extraction 
of residual products therefrom.” 

2687. Witit1am Witson, Wood Hay, Bebington, Cheshire, and Henry 
BorcH and Joserpn Batrerspy, Bedford Leigh, Lancashire, *‘ Improve- 
ments in the fingers and finger bar of mowing and reaping machines, 
and the manner of mounting the fingers upon the said bar.” 

2691. Epwarp Grecson Banner, Billiter-square, London, “‘ Improve- 
ments in disinfecting apparatus.” 

2692, GEorGx Pearson KensHaw, Park Valley, Nottinghamshire, ‘‘ Im- 
proved valve gear for steam and other engines.”—13th August, 1873. 

2694. CuaRLes Woop, Tees Ironworks, Middiesbro’-on-Tees, Yorkshire, 
“Improvements in the manufacture of iron and steel.” 

2696. WiLLIam CaLppeck, Naas, Ireland, “‘ An improved water-power 
engine.” 

2698. Wittram Rogert Lake, Southampton-buildings, London, “An 
improved wood pavement.” — A communication from Benjamin B. 
Hotchkiss, New York, U.8.—14th August, 1873. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2680. Henry Woopcrort Hammonp, Southarapton-buildings, Chancery- 
lane, London, “‘ Improvements in the mode of and apparatus for 
driving piles by means of explosive substunces.”—A communication 
from Philip Syng Justice, Philadelphia, Pennsylvania, U.S. — 15th 
August, 1873. 

2689, Epmunp Epwarps, Southampton-buildings, Chancery-lane, London, 
“Improvements in the construction and arrangement of )latforms, 
couplings, and buffers for railroad cars.”—A communication from Ezra 
Miller, New York, U.S.—13th August, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 


2326. Taomas Bipey, JaAMes Bissy, and Jonn Baron, Burnley, Lanca- 

shire, and Witt1amM Baron, Rochdale, Lancashire, ‘‘ Paper bags.” —24th 
August, 1870. 

2295. James Howarp and Epwarp Tenney Bovusrie.b, Bedford, “ Cutting 
grass or corn.”—19th August, 1870. 

2305. RicHARD CHRISTOPHER Rapier, Westminster-chambers, West- 
minster, “‘ Railway locking apparatus for switches and signals.”—20t 
August, 1870. 

2312. StepHen Darsy, Leadenhall-street, London, ‘‘ Fluid meat.”—22ad 
August, 1570. 

2292. WitttamM Ameer, Bradford, Yorkshire, “Spool tubes,”—19th 
August, 1870. 

2356. WiLtiaM ToncvueE, Brixton, Surrey, ‘‘ Combing fibrous materials.”— 
27th August, 1870. 

2299. Josepn WuireneaD Broappent, Oldham, Lancashire, ‘‘ Cleansing 
steam boilers.” —20th August, 1870. 

2301. ArtHuR Isaac MAXFIELD, Birmingham, ‘‘ Sewing machines.”—-20th 
August, 1870. 

2306. Joseru Lewis, Hazlewood House, Ranelagh, Dublin, Ireland, 
** Lithographic printing.”—20th August, 1870. 

2313. Pierre Motirron, Prerre Hucuarp, and AcHILLE Drovot, Rue 
Bondy, Paris, ‘‘ Cord making.”—22nd August. 1370. 

2330. WittiamM Epwarp Newroy, Chancery-lane, London, “ Printing 
machinery.”— 24th August, 1870. 

2335. Henry James Hoce Kina, Glasgow, Lanarkshire, N.B., “ Feeding 
wool, &c.”—25th August, 1870. ~ 
2461. Joun Lancaster, Preston, Lancashire, ‘‘ Sizing machines.”—12th 

September, 1870. 

2404. SrepHeN MerepiTH, Burnt Tree, Tipton, Staffordshire, “‘ Puddling 
and balling furnaces,”—3rd September, 1870. 

2463. ALrrep Vincent Newron, Chancery-lane, London, “‘ Gatling guns, 

”—12th September, 1870. 

2327. Austin Goopyear Day, Southampton-buildings, London, “ Pave- 
ment.”—24th August, 1870. 

2334. ALFRED ALEXANDER and Davip Lans ey, Cirencester, Gloucester- 
shire, ‘‘ Water heaters and feeders.”—25th August, 1870. 

















Patents on which the Stamp Duty of £100 has been Paid. 

2136. Witt1am Taytor, Bridge-street, Driffield, Yorkshire, “ Sewing 
machines.” —20th August, 1866. 

2155. WittiaM Tonove, Wakefield, Yorkshire, “‘ Preparing, straightening, 
and combing fibrous materials.”—22nd August, 1806, 

2184. Epwarp Green, Wakefield, Yorkshire, ‘‘ Gearing or apparatus for 
driving scrapers employed in cleansing the flues and tubes of boilers, 
&c."”—25th August, 1866. 

2623. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘ Electrical 
apparatus.”—10th October, 1806. 

2287. Witt1amM PooLe BarRpett and Wittiam Powe.t, Aston, near 
Birmingham, “Gun and pistol locks.”—6th September, 1866. 

2168. Wittiam We cu, King-street, Southsea, Southampton, “ Coment 
compositions, &c.”—23rd August, 1866. 

2192. Grorce Honter, Maentwrog, Merionethshire, and Witiiam 
FoTHERGILL Cooke, Aberia, near Carnarvon, North Wales, ‘‘ Cutting 
slate, &c.’—25th August, 1866. 


Notices of Intention to Proceed with Patents, 


1339. Freperick CLark, Ashford, ‘‘ Turnip-cutters.” 

1340. James Raper, Landsmere-terrace, Old Ford-road, Victoria Park, 
London, * Boring brush head stocks.” 

1341. Jonatuan Epwin Bit.ups and Epwin Pater Les, Cardiff, “‘ Photo- 
graphic pictures and delineations.”—12th A pril, 1873. 

1348. Henri AprIEN BonNeEVILLE, Piccadilly, London, ‘‘ Ordnance and 
fire-arms.”—A communication from Alexandre Alfred Biennait.—14th 
April, 1873. 

361. Ropert ATkix, Southampton-buildings, London, “Ships, &.”— 
15th April, 1873. 

1372. GrorcEe Jounson, Wheatley, and James Suaw, Brighouse, ‘‘ Steam 
engines.”—16th April, 1873. 

1392. JonarHaN Horn FavcLkner, Brixton, and WILLIAM Tatrers, 
Patmore-street, Battersea, ‘‘ Measuring or meter taps or valves,” 

1397. Tuomas James Smiru, Fleet-street, London, * Iron and steel.”—A 
communication from Pierre Emile Martin.—17th April, 1873. 

1402. Ricuarp Hicu, Manchester, ** Desks adapted for use in schools.” 

1415. ALFRED VINCENT Newton, Chancery-lane, London, “ Metal 
tubing.”—A communication from Samuel Russel Wilmot.—18th April, 


1873. 
1420. Epwarp Rayner, Liverpool, “ Bung-cutting machine.”—19th April, 
1873. 


1431. Homan Price Fenpy, Queen’s-square, Leeds, “‘ Obtaining circular 
motion, &c.” 

1436. Josepu Raopes, Enocw Ruopes, and WiLLIAM FrRaNKLAND, Brad- 
ford, ‘‘ Consuming smoke and economising fuel for steam generators 
and fire-grates.” 

1443. Henry BeRNovuttt BarRLow; Manchester, ‘‘Cooling fluids and 
liquids "—A communication from Nicholas Joseph Gulland. 

1446. Josep Epmonp Taveyet, “Compound to be used as a 
vehicle for paints used in house, ship, and general work.”—2lst April, 


1873. 

1451. Axet Jonan Amnevs, Great Winchester-street-buildings, London, 
“ Preparing medicines.”—A communication from August Almén. 

1452, CuarRLes WaLKkER Torr, Aston, near Birmingham, and Joxnn 








JounsToxe, Birmingham, “ Furnaces for steam boilers, &c.”—22nd 
April, 1873. 

1470. CHaRLes ABDANK DF Laskarzewsxt, Camden Town, London, and 
Tuomas Hersert Noves, United University Club, Pall Mall East, 
London, ‘‘ Musical instrument.”—23rd April, 1873. 

1485. Joun Stan.ey, South Hampstead, ‘‘ Wheels.” 

1486. THomas Gray, Usk-road, New Wandsworth, Surrey, “ Paper.”— 
24th April, 1873. 

1497. Atsert Savuve, Parliament-street, London, “ Extracting earth or 
soil from foundations sunk under air pressure, &c.”—A communication 
from l’Engenieur Eraste Zoubeff and Nicolas Grounnere.—25ik April, 
1873. 

1518. Taomas Epwarp Yates and Henry Yarra, Cleckheaton, and 
WituiaM Heaton Kevvert, Liversedge, “* Wire cards &c.”—26th April, 
1873. 


| 1528, Joun Harcourt Brows, Pine Lodge, Lower Teddington-road, 


B., ‘‘ Improvements in | 











Hampton Wick, *‘ Artificial coal.”"—28¢h April, 1873. 
551. ALEXANDRE Dope.ie, Amiens, France, “Cleaning, sorting, and 
flattening grains, &c.” 

1553. Juces Buonpet, Neuville Vitasse (Pas de Calais), and Evceng 
Simeon JosepH Brungac, Arras (Pas de Calais), France, “‘ Boilers and 
furnaces for generating steam.”—29th April, 1873. 

1612. Samve. Sueptey Lees and Frank Favcikner, St. Helens, “ Aiding 
the fermentation and facilitating the attenuation of saccharine worts 
and wash, &c.”—5th May, 1873. 

1709. Tuomas WiLtiam Minton, Stoke-upon-Trent, ‘‘ Ovens.”—10th May, 
1873. 

1719. Witt1am Storey Crovpace, Dundee, N.B., “ Ships’ compasses.”— 
12th May, 1873. 

1771. Samvet Axno_p Luke, Penmaen Lodge, Swansea, *‘ Moulding small 
coal, &c., into blocks for fuel.” 

1775. James Wesros CLayton, High Holborn, London, “ Filling bottles, 
&e.” —1ith May, 1873. 

1818. Epwe Acutcie ParLiarp and Zacuarte Gour.ay, Boulevart Schas- 
topol, Paris, ‘‘ Opening preserved meat, fish, &€., tins.”-—20th May, 
1873. 

2016. Gzorce Tuomas Livesey, South Metropolitan Gasworks, Old Kent- 
road, Surrey, “‘ Gas.”—Uth June, 1873. 

2071. Joun Lerten, Manchester, “ Treating sewage, &c, waters.”—11th 
June, 1873. 

2265. NaTRANIEL LiLoyp, Manchester, ‘‘ Obtaining heat for heating steam 
boilers, &c.”—10th June, 1873. 

2275. Jonn Wuirr, Yorkshire-street, Rochdale, and Wittiam Woop 
Metuor, Ash House, Bluepita, near Rochdale, * Tvols for cutting or 
fracturing glass.”— last July, 1873. 

2342. Henri Aprien Bonnevi.ce, Piccadilly, London, ‘‘ Fluid meters.”— 

A communication from John Orlando Johnson.—7th July, 1873. 

2392. WittiaM Witson, Wood Hey, Bebbington, and Hevry Burcu, 
Bedford Leigh, ** Mowing and reaping machines.”—1ith July, 1873. 

2429. Jonn ELvison, Cawthorne, near Barnsley, ‘ Crushing or breaking 
stone, &c.” 

2430. Georck May Puevrs, Brooklyn, New York, U.S., “ Printing tele- 
graphs.”—14th July, 1873. 

2449. WatteR Wetpon, Abbey Lodge, Merton, “Absorbing dilute 
chlorine.” —16th July, 1873. 

2540. ArTHUR GRaNviLLe and Ett Jounson, Manchester, “ Treating 
cotton waste, &."—25th July, 1873. 

2576. Witttam Henry Davies and Freperic Hersert WILLIAM Hicorss, 
Cornhill, London, “‘ Electric telegraphs.” 

2581. Jouy SrepHens, Ryder-strect, St. James’, London, “ Treating 
excreta, &c."—29th July, 1873 

2504. Freperick Hurp, Grove House, Walton, and Epwarp TaornaiLi 
Simpson, Thornhill House, Walton, ** Generating steam, &c.”—31st July, 
1873. 

2624. Georce RypiLt, Maze Pond, Southwark, Surrey, “Steam boilers, 
&e."”—4th August, 1873. 

2633. Samvet Lonc, Bramfield House, Hertford, “ Fittings of ships’ 
boats.” 

2643. Epwarp DanieL Jonnson, Wilmington-square, London, “ Pre- 
serving steel pens.”—6th August, 1873. 

2645. Freperick Hakris, Southampton-buildings, London, “‘ Propellers 
for ships and other vessels.”— A communication from Newton Alexander 
Patterson. 

2646. James GILLespre, Woodhead, Garnkirk, N.B., 
machines or presses.” 

2653. Josian TurNeR, Coventry, “Sewing machines.”—7th August, 1873. 

59. James Epwarp Ransome, Ipswich, “‘ Ploughs.“—8th August, 1873. 

2685. Aucusrus GeorcE Vernon Haxcovrt, Christ Church, Oxford, and 
FREDERICK WILLIAM F!son, Burley, “‘ Purifying gas, &c."—13th August, 
1873. 











“ Clay-pressing 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents, within twenty-one days of 
its date. 





List of Specifications published during the week ending 
23rd August, 1873. 
3382, 1s. 10d.; 3464, 1s. 2d.; 8488, 1s. 4d.; 3596, 10d.; 3606, 10d.; 3629, 6d. ; 
3640, Gd.; 3662, 10d. 7, 1Ud.; 3694, 1s. 10d ; 3700, 10d.; 8706, 6d 708, 
6d.; 3716, 2s.; 3 : a ; 
























‘ 3795, 
3815, 1s. 2d.; . ’ 
, 104.; 3866, 10d.; 3905, 8d 0, Sd.; 3¢ ; 3921, Sd.;. 3935, 6d.; 

, 10d.; 10, Gd.; 18, Bd.; 24, 4d.: 75, ; , 4d.; 142, 4d.; 143, 
-} 145, 1s.; 147, 4d; 148, 4d; 149, 4d.; 150, 4d.; 154, 4d.; 171, 4d.; 172, 
4d.; i175, 4d.; 178, 4d.; 179, 4d.; 180, 4d.; 183, 4d.; 184, 4d.; 186, 4d.; 
4d.; 192, 4d.; 193, 6d.; 196, 4d.; lv9, 4d.; ¢ ; 205, 4d.; 206, 4d.; 209, 
4d.; 210, 4d.; 212, 4d.; 218, 4d.; 221, 4d.; d.; 224, 4d.; 228, 4d.; " 
4d.; 234, 4d.; 235, 4d.; 588, 4d.; 1233, 8d.; 1270, Gd.; 1257, 5s. 4d.; 1645, 
4d.; 1790, 4d. 


















*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and em =< Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-otfice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-otlice Suuth- 
amptou-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
541. E. Epwarps, London, “ Engines."—Dated 30th February, 1873. 

These improvements relate to the arrangement of valves and valve-gear 
in engines in which a piston or pistons are caused to reciprocate in a 
cylinder. The valves are made cylindrical, and are arranged in a line 
with the centre of the cylinder, either between two pistons connected 
together at one extremity of the cylinder. The valve is driven by the 
pistons or by tappets upon the piston rods at each end of the stroke, 
suitable ports being described so arranged as to be opened and closed at 
the proper times by the valve. Different arrangements are described for 
using two pistons of different diameters, or one piston with a rod of large 
diameter at one side of it, so that the reciprocation is effected by alter- 
nately admitting and discharging the steam or otber fluid from one side 
only. In rock-boring engines different modes are described of causing 
the partial revolution of the pistons and rods at each stroke, either by 
spiral guides and ratchets arranged as described, or by the emissivn of 
the driving fluid from the valve; and arrangements for feeding the 
cylinder forward after each stroke are described, consisting of a screw 
and nut driven by a ratchet wheel and movable pawl, or of a differential 
screw, or of a hydraulic cylinder and plunger, or of a rack and pinion 
driven by a tangent wheel and screw, and arranged so that they can be 
readily thrown out of gear. The apparatus is fixed to standards by three 
points of support connected to a segment of a sphere by a bolt, 80 as to 
allow sufficient latitude of adjustment in every direction. Stuffing-boxes 
are described through which the piston-rud passes, consisting of metallic 
or other rings fitted to the piston-rod and working within the stuffing- 
box which 1s bored out, or of leather or other rings surrounding the 
An arrangement is also described by which the piston-rod 
i within it being drawn out 
For cutting cual an arrange- 
le upon a travel- 


piston-rod. ; C 

is made hollow, aud the drill-bar containec 

and fixed as the depth «.f the Lole requires. 

ment is described of cylinders and drills fixed side by six 

ling frame, so that a continuous cut or groove may be made. 

552. J. Apams, Landport, Portsmouth, ‘* Apparatus to be applied to steam 
or hot air engines for wsing the scan or wir expansively.” —Dated 14th 


373. 

qin ireadlor attaches a small cylinder provided with a piston to the 
steam chest or other convenient part of the engine; a rod is connected 
with the said small piston, and with an expansion valve in such a manner 
that it varies the motion of the said expansion valve according to the 
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pressure of steam, so that whatever may be the initial pressure or the 
pressure at the beginning of the stroke of the said engine, the final 
pressure after expansion is the same. 

78. E. Woon, Bolton, ‘‘ Steam engines.”"—Dated 15th February, 1873. 

This invention consists, First, in an improved disengaging apparatus for 
cutting off the steam at different poin Secondly, in an improved 
apparatus for governing by the cut-off. Thirdly, in an improved aj 
ratus for ore the engine when the governor approaches either 
extremity of its range, or when any accident happens to the governing 
gear. Fourthly, in an improved apparatus for closing the ray valve 
when the governor balls expand or collapse beyond certain its, or 
when any accident happens to the governing gear. Fifthly, in the 
application of a second governor to steam engines for the purpose of 
ae the engine when the first governor fuils to act properly. 
Sixthly, in the application of syphon boxes to steam engine cylinders, to 

revent the accumulation of water therein. Seventhly, in an apparatus 
‘or collecting the water between the high and low-pressure cylinders of 
compound engines. Eighthly, in an improved variable expansion gear 
for equilibrium valves, 


596. W. Samprook, Liverpool, ‘‘ Heating the feed water of steam boilers,”— 
Dated 18th February, 1873. 

The features of novelty which constitute this invention consists in 
heating the feed-water of steam boilers by the direct application of a 
steam jet, ur jets, from the boiler to the feed. The steam muy be in- 
troduced into a cyllinder or chamber containing a rose or perforated pipe 
which discharges a spray or shower of water from the feed pump. Pits 
steam acts upon the spray or shower and heats it or increases its tem- 
pas the water heated by the steam continuing its course to the 
boiler. 

606. A. M. CLark, London, ‘‘ Steam governors.”—A communication.—Dated 
18th February, 1873. 

The First part of this invention relates to governors in which the valve 
is opened by a weighted lever and closed by the governor balls, and con- 
sists of a fulcrum for the lever arranged to let it fall and close the valve 
on its working seat when the belt breaks or runs off, the said fulcrum 
being held in the working position by devices controlled by the strain of 
the belt and released or tripped by the cessation of the strain. The 
Secon‘ part of the invention is applicable to different governors, and con- 
sists of a valve seat of hardened steel or other durable metal secured in 
the casting of the valve chamber in a novel manner ; also a facing of the 
valve with the same and a mode of applying it. The Third part of the 
invention consists of a hollow clamping or fastening stem for securing 
the valve seat arranged to receive a guide stem for the lower end of the 
valve. 

644. B. W. Farey, London, ‘ Valve gear and other motive power engines.” — 
Dated 20th February, 1873. 

In compound engines in which the steam or elastic fluid working the 
engine passes in succession into two or more cylinders, the inventor 
couples the slide valve of the first or high-pressure cylinder with the 
slide valve of the second or low-pressure cylinder by means of a rod, which 
passes from one valve to the other within the passage which conveys the 
steam (or fluid) from one cylinder to the other, The rod catches hold of 
the high-pressure cylinder slide valve on the exhaust or under side, and 
on the low-pressure cylinder slide valve on the top. e arrangement is 
similar where more than two cylinders are employed. 

689. E, Surrn, and W. Brierwey, Lancashire, “‘ Water gauges for steam 
boilers, &e.”—Dated 24th February, 1873. 

First, it relates to glass tube water gauges, and consists of an arrange- 
ment of two glass tubes in branches from a vertical metal tube, with only 
one set of taps for both glass tubes. Secondly, it relates to means for 
discharging air from boilers, pipes, and other vessels ; and consists in a 
pipe having a seating at one end which allows air to pass a fixed valve 
when the pipe is cold, but when heated by the passing or entering steam 
the pipe expands and brings its seating against the fixed valve and thus 
closes the outlet. 


Class 2.-TRANSPORT, 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


485. G. T. Yu, London, “ Removing snow, slush, and other débris from 
tramway tracks and grooves, and from roadways in general.”— Dated 
10th February, 1873. 

This relates to apparatus whereby tramway tracks can be scraped, the 
grooves cleaned, the debris lifted, and the track sanded by a single vehicle 
before the first car starts upon its first journey in the morning. The 
tramway can also be cleaned during the day with little delay to the con- 
stant traffic or passage of cars. 

489. J. H. Reynowps and J. Reynoups, London, ‘‘ Keeping railway engines 
and carriages upon their rails.”"—Dated 10th February, 1873. 

This said invention consists in placing in or near the centre of each 
pair of the rails of a railway a satety guiding rail, and in providing the 
engines and carriages with wheels arranged in combination with the 
said guiding rail in such a manner as to prevent the escape of the said 
engines or carriages from their proper position on the rails, while 
offering no obstruction or impediment to their progress or movement 
thereon. 

402. H. G. Carpozo, London, ‘‘ Horseshoes.”—Dated 11th February, 1873. 

This invention has for its object the construction of horseshoes so made 
that in frosty or slippery weather there is no necessity for removing or 
taking off the said shoes to rough them, the said shoes having at 
the side or sides, or wherever is preferable, a — or projectures, 
in which isa hole for the insertion of a rough, which rough is secured 
by a nut, or other suitable appliance, the feature of novelty being the 
projecture on the shve, as shown in the accompanying drawings. 

516, G. Hasevtine, London, “ Adjusting the screw-propellers and rudders of 
cunal boats and other vessels.” —A communication.— Dated 12th February, 
1873. 

The said improvements relate to the propulsion of boats in canals, or 
other shoal water navigation. The said invention consists in suspending 
the screw shaft in a tube or trunk opening to the stern of the vessel in an 
inclined position, and in hanging the outer end of the shaft and the 
rudder in a vibrating frame, which may be raised by appropriate gearing, 
and will be similarly raised by contact with the bottom. 
52¢, 8. H. Emmens, London, “ Railway for locomotive purposes.’”—Dated 

12th February, 1873. 

The novelty of the invention consists in the construction of a line of 
railway in sections according to the undulations of the land over which it 
runs, supported upon sheaves or posts, the beginning and ending of each 
section being provided with a drum aud endless rope driven by stationary 
engines or other equivalent. The foremost carriage of the train travelling 
on this line is provided with a clutch or coupling, that when entering 
upon one of the sections of such line at once becomes connected with the 
rope, and also starts the engine. This rod is also constructed so as to 
open and close check gates, which prevent the passing of trains running 
in an opposite direction. The power of weight of descending trains is 
utilised in the working of the other train, and the check gates are pro- 
vided for the purpose of preventing collisions, as one train cannot pass 
another only at crossings — for the purpose, at a distance midway 
between the extremes of any one section. The whole of the line and 
apparatus giving motion to the trains being worked automatically. 

529. J. Wyatt, Slapton, Devon, “ Signalling.”—Doted 13th February, 

8 


1873. 

The apparatus comprises a shaft fitted along the roof of the carriage, 
having a number of pendant handles (one for each compartment) and a 
crank arm, which, when the shaft is caused to rock by the passenger, 
operates a bellows for sounding one or more whistles on the roof of the 
carriage. Another lever arm on the same shaft operates a pair of spring 
clappers for sounding a bell, while a third arm projects a day or night 
signal on one or both sides of the carriage to show whence the alarm 


been given. The audible signals may be operated simultaneously or 
separately. 
532. J. Arnmstronc, Rotherham, “ Wheels for railways.”—Dated 13th Feb- 


ruary, 1873. 
For this purpose the part between the nave and rim is formed of two 
slates of iron or steel, said plates being blocked into the requisite shape. 
The plates and parts to form the boss are then heated and welded into 
one solid piece at the nave, and a filling piece and the two plates are also 
welded together at the outer edge so as to form a solid rim, or this part 
may be welded solid at intervals and bolted between. The tire may be 
applied in any suitable manner. 
543. J. Viautr and C. N. Bernier, France, “ Detonating disc, d&c., 
applicable to railways.”—Dated 13th February, 1873. 

This invention relates to a series of signals all worked by means of a 
rail placed in the middle of the way between the two ordinary rails, and 
lowered by a wheel carried by the locomotive. This centre rail is raised 
about six inches above the level of the ordinary rails, and attached to it 
are two racks gearing with a pinion enclosed in a box sunk between the 
rails ; the axle of this pinion 8 to another box placed outside the 


way, and by a toothed wheel at that end actuates another on upon a 
vertical shaft enclosed within a column and carrying at the top a disc, 
red on one side and white on the other. One of these si 


apparatus is placed at each approach to a station, the two being in 
connection, and working so that when a train runs into a station the 
signals cover the line both before and behind it. At the same time the 


chains over a pulley on each vertical shaft and connected by an 
iron wire whics eunneste the two discs, also cause an electric walt to 
sound until the discs are reversed and the line open. 


These chaihs are 





also connected by a lever with a bellows provided with a horn, which is 


thus made to sound at points or level a. The racks also act upon 
a lever which places a detonating on the line to be exploded by the 
yous locomotive, finally to the fi in of a bridge or its being 
carried away by floods, the wire conn two en ae is 

ween 


between the cutters of a shears kept open by a 
ts two handles or levers, one of these being connected by a with 
the arch of the bridge so that should this arch give way the cutters 
close, cut the wire, and set the discs of each column at danger. 

559. W. H. Gitiespiz, Edinburgh, “ Stopping tramway cars.”—Dated 15th 
February, 1873. 

The appl ngs attached by means of easily 
worked joints to an iron beam mall ms along the bottom of the car length- 
wise, hese prongs are, by means of a vertical lever and rod, placed 
within ——. of the driver, so that he can in cases of necessity, by 
simply pulling the handle of the lever, cause the iron points to drop, and 
the s! ereof to en’ the street, and thus arrest the motion 
of the car. Ona like principle iron drags wrought in a similar manner 
by the conductor at the other end of the car are cast out behind, which 
taking hold of the pavement stones, aid in arresting the motion of the 
car, and likewise steady it when arrested. 

625. F. SanpERs, Birmingham, “ Signalling and warming railway trains.” 
—A communication.—Dated 19th February, 1873. 

According to this invention for the pu of communicating or signal- 
ling on Famer y hag a receiver con’ g condensed air is fixed under 
the tender of the engine, the a air pump of which is worked by 
the engine or by hand. In communication with this receiver is a hollow 
cylinder, having within it a disc or piston smaller than the cylinder. A 
rod from the disc es through the cylinder, and is conn to the 
lever of a steam whistle or other alarm, The top of the hollow cylinder 
is in communication with a pipe running under the , branch 
a ae therefrom passing to the com ents of the carriages, and being 

urnished with stopcocks. When the apparatus is in its normal diti 





finishing fabrics, 
of guide rollers and steam cyli 
fabric. 
549. H. Kersuaw, Bradford, Yorkshire, ‘‘ Apparatus for spinning worsted 
"Dated 14th February, 1873. 
The invention — > =e =e po avoid * formation of 
yarn by a en one 4 
on tu and cing canted Glens wis te unbroken yarn 
dle. Thisis to be effected in the present case by 
an extension upwards of the eyes applied in the top board or rail to 
conduct the yarn from the feed rollers to the spinning spindles. These 
extensions may be formed by elongations of the ry or ———— small 
tubes applied over them, such tubes having slits in the of their 
length, corresponding with those in the eyes for the passage of the 
yarn, and being formed of pot ware, glass, brass, or other suitable 
materials, 
554. W. H. Suepuerp and J. Scorr, Bradford, Yorkshire, “ Machinery for 
combing wool, &c.”—Dated 14th February, 1873. 

The object of this invention is to clear or cleanse the noil end of the 
tufts detached from the bulk of the fibre. To effect this object the 
inventors apply to the interior of the circular comb a similar comb, but 
of less r, and rotating eccentrically therewith ; the teeth of the 
interior circle are in close approximation to the teeth of the larger or 
outer circle at the point opposite and nearest the feeding head. 

557. A. Cuappett and J, CHariswortH, Huddersfield, 
“* Apparatus for feeding wool, d&c.”—Dated 14th February, 1873. 

The object of this invention is to remedy certain defects in carding 
engines of a similar class to that for which letters patent were granted to 


Philip Charles Evans and Henry Jamss Hoge ing, dated the 20th 
January, 1869, No. 184, by providing a simple means of temporarily 





the disc or piston in the cylinder is need ; but if by accident the 
train is divided and the pipe under the carriages is ruptured, there is a 
free passage of the condensed air from the ruptured pipe. The pressure 
of the air in the receiver being no longer counterbalanced, the said air 
rushes through the cylinder and raises the disc therein, which opens the 
stopcock of the steam whistle or alarm, and the said whistle or alarm is 
brought into action. The same operation takes place when a passenger 
opens one of the stopcocks in the carriages. In the latter case the com- 
rtment from which the signal is made is indicated by a flag, which is 
lown by the escaping air from a tube passing out laterally from the 
carriage. To adapt this invention tothe warming of railway carriages 
the condensed air is passed through a coil of ~— in the smoke box of 
the engine, and the pipe under the e: es is connected with shallow 
boxes which form a portion of the floor of the carriages and act as foot 
warmers, the heat arising from them also warming the carriages. 
649. F. Brovanton, R. Stevens, and G. A. Brapiey, London, “* Locking 
railway signals and points.”—Dated 20th February, 1873. 

pany the various shunting points of side and cross rails by Ae eye ofa 
series of rods and cranks connected and controlled by levers in the signal 
box. Also acting in conjunction with and securing the signals and 
semaphore to prevent accidents on railways. 

2689. E. Epwarps, London, ‘‘ Platforms, d:c.”—A communication.—Dated 
13th August, 1878. 

The objects of this invention are, First, to prevent the crushing of the 
platforms of railroad cars, in the event of collision between trains, by 
arranging the buffer beam and its supporting timbers in a horizontal plane 
with the bed of the car body, and employing, in conjunction with such 
elevated platforms, a system of trussed braces, which are so applied as to 
tie the platform timbers firmly to the car bed, and also sustain them 
against upward or downward strain. Also to — injurious jerks and 
concussions of the cars in starting or stopping, by means of centrally 
arranged spring compression buffers and couplers, so that when the cars 
are coupled together the heads of the buffers are all brought forcibly in 
contact with each other. Secondly, to form the couplings between rail- 
way cars by means of horizontal coupling hooks having bevelled coupling 
ends, acute angle coupling faces and vertical sides, one hook being 
arranged at each end of each car, so that the hook on one car will couple 
with the corresponding hook on any other car, while they prevent toa 
great degree lateral vibration of the cars, and form a safe and positive 
connection so long as the cars remain upright. Also to allowa free 
automatic coupling of the hooks, but to prevent their casual detachment 
by means of side stops or abutments in connection with the laterally 
vibrating coupling hook so as to receive a spring box so arranged as to 
allow the hook to receive all the lateral vibration required. 


Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 
owe, Manufacturing, Dyeing, Printing, and Dressing 


» &C, 
hi for combing 


ys the action of the fibre supplying roller, and to ensure the 
deposit of fibre on the feed sheet at a proper time. 
12. W. Morcan-Brown, “ Looms for weaving.” —A communication. 
—Dated 19th February, 1873. 
This invention relates to details of construction of fancy looms, and 
particularly to the class termed “0; ed” in which part only 
of the warp yarns are moved after each pick to form the shed. In com- 
bination with vertical jacks to operate the elevator and depresser bars, 
ear-sectors are employed having teeth meshing into teeth on the jack- 
am the sectors have a cam groove, into which extends a roll turning on 
a pin projecting from the harness lever, so that the sectors affect the rise 
and fall of the jack-bars. Another portion relates to the arrangement 
of the starting and stopping mechanism of the loom by a friction-cone. 
Also to the drop-box ism, in which the boxes are drawn down 
positively instead of dro by gravity, and in connection therewith a 
means of arresting their motion instantly by a set of levers in conjunction 
with the weft stop motion. 


. , Class 4—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour- 
, 
493. H. M. Ler, London, ‘‘ Preserving ferns, plants, and grasses.” —Dated 
11th February, 1873. 

This invention relates to the preparation and preserving of ferns, 
arborvite, lichens, mosses, 8, and all kinds of British and foreign 
plants, as well as the numerous varieties of seaweed, in such a manner 
that the same will resist the action of light and heat for an indefinite 

riod after collection, and t them in their natural state or living 
orm and appearance. 
511. S. W. Maquay, Dubli 





“ Manures.” —Dated 12th February, 1873. 
This invention consists facturing from coprolites or 
similar subst by the Pp and employment of 
acid and other gases within closed vessels in connection with endless 
elevators and revolving stirrers. 

$15. H. Camppe.y, London, “ Manure.”—Dated 12th February, 1873. 

To saturate absorbent and nitrog bsti with solutions and 
liquids containing jiacal salts, ia, or its chemical el t 
and afterwards to reduce the combinations so obtained to powder, so as 
to facilitate their rapid, cheap, and easy distribution over land. 

524. W. Brown and J. Jounstone, Kincardine, N.B., ‘‘ Ploughs operated by 
steam.” —Dated 12th February, 1873. 

The features of novelty which constitute this invention are the arrange- 
ment of the ploughs and the ar t or construction of the anchors. 
542. A. McDovca.., London, “ Treatment of stable manure.”—Dated 18th 

February, 1873. 

This invention consists in treating stable manure or litter which has 
hitherto been used only as a fertilising agent in such a manner as tou 
render it available for use in the manufacture of paper pulp, and 
consists in thoroughly washing such manure or litter with * water by any 

itable or well known mechanical contrivance with a view to the 
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475. C. H. Bay.ey, and J. Cuerruam, L e, Machi 
cotton, d-c,”"—Dated 10th February, 1873. 
It relates to means for stopping combing machines when one or more 
of the slivers from any of the combing heads of the machine breaks, and 
ists of an arrang t and bination of mechanism with the 
ordinary hanism of the bing hi Each sliver passes over a 
separate lever “ spoon” placed close to the back of the fluted roller of the 
drawing head, and the ‘‘spoon” falls from the roller and arrests the 
motion of a vibrating bar when a “ sliver” fails, and this acts upon a 
jointed connecting rod that lifts a latch, which allowsa spring to traverse 
the driving belt on to the loose pulley. 
482. J. H. Kenyon, W. TAYLOR, and J. Kenyon, L hire, ** Be ising 
steam for drying yarns, &c.”—Dated 10th February, 1873. 

This invention consists in drying yarns and fabrics by means of a coil 
or coils of pipes, both ends of w are in direct communication with 
the steam boiler. This invention is particularly applicable for di 
yarn after it has been sized in the ordinary mack es for sizing an 
dressing. This invention is also applicable for drying fabrics as well as 
yarns. 

494. J. Briaos, R. Wittan, and D. Lewis, Blackburn, Lancashire, “ Sizing 
or dressing machines.” —Dated 10th February, 1873. 

The improvements relate to the drying part of the machine, and con- 
sist of a number of large steam chests, placed upright or at an angle, at 
short distances sy so that the yarn may pass up and down in the 
spaces between them ; the yarn passes over the top and under the 
bottom of them, and is carried by carrier rollers. The inventors dis- 
pense with the fan used in ord machines, and substitute a much 
smaller and covered fan or two if required, and guide the air in tubes to 
the spaces between the steam chests, where it is dispensed in jets, the 
tubes being perforated at those places for the purpose. The fan they can 
place and drive independently of the machine or not; if independently 
they use a valve in the air tubing, which is shut at each stoppage of the 
machine. They warm the air supplied to the fan by causing it to traverse 
a tube in which they place a steam pire; For some kinds of yarn they 
dispense with the fan altogether. To thoroughly dry the edges of the 
warp they place special steam pipes just under the edges, where they 
pass longitudinally under and over the steam chests, and they make these 
pipes movable, so as to be adjustable to different widths of warps. The 
radiating surfaces of the steam chests they make of tinned iron, and the 
ends of cast iron, the ends being stayed to each other by one or more 
stays, and the tinned portion by angle or T-iron stays fastened to the 
tinned part by a bolt. The chests are coupled up with the necessary 














piping, and have each an inlet for steam and an outlet for water. The. 


sides of the machine are made blank and furnished with doors. 
506. 8. Basu, Paisley, Renfrew, N.B., ‘ Bobbins.”—Dated 11th February, 
1873. 

The feature of novelty which constitutes this invention is the con- 
struction of the ends of — bobbins in one piece, so shaped that they 
fit on or into the tubular body or barrel. 

517. W. Campion, Nottengham, and W. Campion, Snienton, Nottingham- 
shire, “‘ Turning the welts of knotted or looped fabrics."—Dated 12th 


February, 1873. 

For this purpose a bar of instruments of the character of self-acting 
needles is employed, but instead of turning the instruments over to 
release them from the loops, they are sim ed away from the needles. 
Instead of emplo instruments of character, instruments of a 
similar character to ‘‘ warp guides” may be employed, having grooves on 
their backs. A wire is employed in connection with such instruments to 
pass through the eyes thereof. In using this arrangement the bar of in- 
struments with the wire previously passed h the eyes thereof is 
hung on to the needle just previous to a slack course made, and when 
a suitable number of courses are drawn to form the “ welt,” the grooves 
oO instruments are pressed on to the ends of the needles, and the 
loops stroked on to the needles; the wire is then drawn out from the 
eyes of the instruments, when the latter may be slided outwards away 
from the needles. 


527. = . Jerrs, Middlesex, “‘ Glazing textile fabrics.” — Dated 12th February, 
3 


The novelty of the i ti ting above a table or bed 
a slotted arm supported by a vertical shaft. Within the slot of this 
arm a block carrying a smoothing iron, or agate, or other burnisher, is 
caused to slide to and fro actuated by tappets, the object of which is to 
| lea aeaiaamed fabrics or paper traversing over the surface of the 


546. ‘J. Scuorre.p and W. MeEtwor, Sowerby Bridge, Yorkshi: 
“ Machi : ¢ smoothing and pressing textile fabrics.”—Dated 18th 
February, 

This invention consists in the construction of a machine to be 


otal. 








removal of the facal matter t The straw thus 
obtained may either be treated by any suitable or well known process for 
the manufacture of the same into pulp for the making of paper and similar 
products, or it may be dried and again used as bedding for horses and 
cattle generally, 








. : Class 5.—BUILDING. P si 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 

477. A. T. Furuicxs, London, “ Footholds on roadways, footways, &c.”— 
Dated 10th February, 1873. 

In order to secure a good foothold uponstreet pavement and roadways, 
the inventor studs the surface with bosses of an elastic composition, or he 
ype cushions of the same subst. bet e t joints of 

material which form the wearing surface of the road or way. 

480. W. Pittina, Lancashire, and B. Hartow, Cheshire, ‘‘ Stench traps, dc.” 
—Dated 10th February, 1873. 
The features of novelty in this invention consists in forming the cover 





or upper part of the water lute in those descriptions of stench traps now 
well known as “‘ Lowe’s Patent” at a lower level than the grid, and in 
the peculiar manner described in the provisional specification, by which 


pec 
means a “cleaner” casting is produced, and the whole of the upper 
surface of the framework is available for a grid or grating ; and in con- 
structing the mouth or outlet of the water lute with a socket, as and for 
the purposes described. 

488. W. Knacas, London, “ Fireplaces.”—Dated 10th February, 1873. 

This cf tee specification describes a fireplace with the grate set 
forward at a distance from the walls of the fireplace and with reflectors 
sar pa between the grate and walls. The grate may be fed with solid 
uel or heated by gas acting upon incombustible material. If solid fuel 
is used the fuel is fed upwards into the grate from a chamber below it. 
An arrangement for effecting this is described. 

496. J. Stone, London, “‘ Flues for furnaces.”— Dated 11th February, 1873. 

The shaft of the flue, whether placed vertically or horizontally or atany 
angle is continued beyond the crown or wall of the furnace into the space 
above the fuel, the result being that the smoke and products of bustion 
which rise from the incandescent fuel towards the upper of the 
furnace are deflected d ds b; projecting shaft of the flue instead 
of at once entering the same ond escaping to the external atmosphere, 
and are brought into contact with or efficiently exposed to the heat of the 
burning fuel. By these means portions of the smoke or other 
products of combustion are effectually consumed and utilised. 

498. W. Gascoyne, Leamington, ‘‘D-traps for water-closets and other 
purposes.” —Dated 11th February 1873. 

This isional specification describes the making of D-traps in one 
piece of metal without the use of solder. 

500. J. Cowan, Dromore, Kerry, Ireland, “ Heating green-houses.”—Dated 
11th February, 1873. 

According to this provisional specification a water boiler is placed at 
the top of a lime kiln, and pipes leading from the boiler circulate the 
water in the building to be heated. 

507. W. Giicuarist, and M, Tuomas, Glasgow, “ Bricks, tiles, &c.”"—Dated 
11th February, 1873. 

The features novelty which constitute this invention are, the em- 
—— of reciprocating boxes in conjunction with an ordinary pug- 
mill for moulding bricks, tiles, and other similar articles; the use of 
steam to bye = hey | bricks from the moulds; and the use of a “kicker” 
to remove the from the apparatus, 

512, 8S. Myers, London, “‘ Stove or grate for the purpose of saving coal, dc,’’ 
—Dated 12th February, 1878. 

These stoves and grates are so constructed that by an arrangement of 

fuel used be coal, coke, wood, peat, gas, or any 

producing beat, or a combination of any two or more of 

them, the heat rays are radiated and thrown outwards, and are thus 

u instead of and passing off with the smoke and draught. 


530. J. T. Dennison, Halifax, “ Fire-places, flues, and grates.”—Dated 
18th February, 1873. 
These improvements consist in the employment of an ordinary sham 
front and brickwork back to the height of the opening 
with an outlet at or near the top to which is fixed a pipe, which pipe is 
carried through the and tes the same. 











Dam ated te mnoptete tea dome.” agunnia chan yoortaed 
are 
between the ve and the wall. ret 


This invention consists in applying an air receiver or warmer at he 
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ttom, back, and sides, or any of such of fi tes. These air 
ee eS ee the inside or 
ther ; the air in the receiver 


rom the outside of the house or o' premises ; 
or warmer is heated by the fire in the grate; and the heated air esca) 
ore eae Se Shs vantiver ox warmnee into aiyes, by which the 
air ts conveyed into any convenient part of the room or rooms, or pre- 
mises, to be heated. In conjunction wi or independently of the air 
receiver or warmer above described, the inventor applies a cover or lid 
over the fire-grate to receive the top heat from the fire and to transmit or 
reflect it into the apartment. 
00, F5ae ih, Eivoten 
Dated lebruary, \. 
consists in 


Thig invention 
blind, First, a small ey, and benea‘ 
sia oa 


“ Roller blind movements or furniture.”— 


to one of the brackets of a roller 
this a screw pin having washers 
i ‘paley, pres, bot saan tho washers eeongn® 
pulley, ween ers 
a | tightened up according to the weight 
paeer ear nnaey Sesame to regulate the 


thereon, a 

is drawn over the 

of the blind by turning 

of the 

ascent or descent of the 

568. G. Greenwoop, T. Savitie, andJ. Morton, Halifax, “ Heating rooms 
or buildings.”— Dated 15th February, 1878. 

The improvements consist in using exhaust steam, and allowing the 
same to pass underneath or into and in direct contact with the metal 
floor plates of the drying room, whereby we greatly econumise fuel and 
also costs in the construction of such rooms. 

574. F. . ay Windhill, Yorkshire, “ Fire ranges.”—Dated 15th 
A 3. 

The front of the range the inventor constructs closer or nearer each 
other than heretofore and of less depth, the upper portion of the fire 
being covered by a hot plate of the oleae construction ; the back part 
of the bottom bars is provided with a projecting stud one at each side of 
the te; the front of the said bottom s is supported by pins 
attached to knobs projecting from the front of the range; when these 

ins are withdrawn the bottom grate is free to swing on the studs at the 
ck side of the grate and so as to readily remove the dirt or fine ashes 
from the fire. The flues are arranged so as by dampers and “end irons” 
to change or divert the heated gases from the oven to the boiler side of 
the hy and vice versa. The grate bars may be either vertical or hori- 
son 


575. Ztom, Birmingham, “ Fire-grates or stoves.”—Dated 15th February, 


This invention consists in making the frame, or top and side plates of 
fire-grates or stoves, of a convex figure, so that when the grate or stove is 
set, the fire-bars carried thereby project into the room instead of being 
EF —- S =—< more from om of the ~~ 4 usual, = 

ms 0 are made capable o! for the purpose o! 
removin, the ook, ont ting the busti ot the fuel. Fixed bars 
pasion rom the front to the back of the grate are used in combination 
with the oscillating grate bottom for stirring up the fire. The coo 
and baking apparatus consists of a circular body with a central fire 
close at top. This body is divided by radial  & into a series of ovens, 
which are heated by the heat from the central fireplace. The apparatus 
is so mounted upon a verticai support or column, that it can be rotated 
for bringing the several ovens in turn to the front of the recess in which 
the apparatus is placed. » Apparatus for heating water is bined with 





or off, are waterproofed with paraffin, then cut to a circular shape and 
blocked to form. 





Class 8.—_CHEMICAL, 

Including Special ical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

539. J. Noap, Hackney Wick, Middlesex, “ Sulphurated lead.”—Dated 13th 

February, 1873. 








This invention relates to the facture of a dof sulphur 
and lead which possesses very peculiar properties, and is applicable to 
many useful purposes. The inventor uses two placed over separate 


fires, and connected by pipes wyth a chamber. The latter is to be 
provided with an inlet pipe for air or steam, and an outlet pipe leading to 
acondenser. It also has arake or rabble. The inventor melts lead in 
one of the aforesaid pots and sulphur in the other; when the lead is 
heated to about 710 deg. Fah., and the sulphur to its melting point, he 
opens the communications and allows the liquids in the proportion of five 

lead and one part sulphur to flow into the mixing chamber. The 
lead has by this treatment been converted into a dark grey brittle 
powder. The said powder, after being ground, sifted, bolted, or floated 
and dried, will be ready for use for various purposes. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batterves. 
476. R. WerperMann, London, “ Purifying and refining metals and alloys.” 
—Dated 10th Frbruary, 1873. ’ 

This said invention consists in an improved mode of applying electric 
currents to remove the noxious elements mixed or combined with the 
metal or alloy, and to permit such noxious elements when required to be 
collected or purified ; it also consists in improved apparatus whereby the 
currents are effectually employed. 

490. A. M. CLrarK, London, “ Railway signalling apparatus.”—A communi- 
cation.— Dated 10th February, 1873. : 

The electric apparatus is actuated by the working of the signal arms 
by a handle, in such manner that the apparatus will indicate both when 
a train enters upon and quits a block or section of the line, in addition, 
in the case of single lines, to showing whether the line is clear or blocked 
by a train travelling in the opposite direction. 

528. C. W. Harrison, Middlesex, ‘‘ Oxygen.”—Dated 12th February, 1873. 

This specification describes obtaining oxygen from atmospheric air by 
passing the air into suitable porous substances or by precipitating the 
oxygen of the air by magnetic or electro-magnetic action. 

534. C. Owen, London, “ Blectrical communication between passengers, 
guards, and engine-driver.”—Dated 13th February, 1873. 

When it occurs that a — carriage or other carriages not fitted with 
this apparatus, as descri in the specification of patent No. 3512, 
November 23rd, 1872, have to be attached to a train already so fitted, the 
inventor adopts the following means to complete the circuit of electrical 

icat: roughout the train:—Two screw-clips are made to 





the central fireplace. 
663, E. Coutrer, Lancashire, ‘‘ Domestic fireplaces for economising fuel.”— 
Dated 21st February, 1873. 

This invention is applicable to kitchen ranges and other domestic fire- 
places, and consists principally of a false back, either perforated or other- 
wise, which ia so arranged that it can be either drawn forward bodily 
in a vertical or nearly vertical position, or it can be drawn forward only 
at the bottom into an inclined position so as to fill up a greater part of 
the bottom of the grate and leave the whole‘top its usual width, if required 
for boiling, or if the top of the fire be not required, it may be drawn 
forward fat the top only, so as to reduce the top and leave the bottom 
part the usual depth, 





Class 6.—-FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 

548. K. L. H. Gercke, London, ‘‘ Cartridge for breech-loading small arms, 
with a new form of bullet, and a greased pasteboard bullet-cup to prevent 
fouling.”—Dated 14th February, 1873. : 

The said new composition of cartridges for breech-loading guns, 
applicable both to metal and paper cartridges, contains the following 
peaciesl parts :—A, the bullet, which has the following form (Fig. 1): 

erf%th twenty-five millimetres, diameter nine millimetres, weight about 
thirty-three bullets to the pound, with an ogive-elliptical form of the 
ends, and a small flattening at the tail, and with the centre of gravity 
precisely in the centre of the length of the projectile. The principal 
advantages of this bullet are ; a, its smooth well balanced form, with the 
centre of gravity in the centre of its length, and with its axis always 
coincident with the line of trajectory throughout its flight; 6, its light 
weight and great initial velocity, with a very flat line of trajectory, 
giving a remarkable accuracy of fire. B, the greased pasteboard bullet- 
cup, Which has the following form (Fig. 2): height sixteen millimetres, 
with a bottom three and a- millimetres thick, and a hollow fitting 
closely around the bullet up to the centre of its length, and with four fine 
incisions from the top twelve millimetres downwards. It fits closely into 
the grooves of the barrel and into the cartridge, and being greased by 
dipping it into melted hot fat until nearly saturated, it is to = by a rim 
of fat around the bullet, which securely closes up the contol ge. The fat 
is composed of paraffin, Japanese wax, and oil in equal parts. The 
principal advantage of this greased bullet-cup are : a, it keeps the bullet 
clear of the grooves, and cleans the barrel thoroughly after every shot, 
completely preventing fouling from either powder or lead; }, it imparts 
its own rotation to the bullets, but lets it when leaving the muzzle 
to follow its course without | further impediment, the incisions 
serving to open the cup by the force of the resisting air. The distinctive 
advantages of this new cartridge (Fig. 3) are, after this explanation, as 
follows :—First, great accuracy of fire, even at the longest distances, 
with the possibility of ranges of 2000 yards and more ; Secondly, complete 
absence of fouling even ufter hundreds of rounds; Thirdly, perfect 
protection of the powder from ever getting wet. 

571. T. W. MILLER, Blackheath, “‘ Ordnance and breech-loading small arms.” 
—Dated 15th February, 1873. 

This invention has for its object the increasing the projectile force of 
ordnance and breech-] small arms, and consists in making the 
powder chamber or breech end of the gun or small arm of larger diameter 
than the bore of the said gun or small arm, such chamber being by pre- 
ference in the form ot a hollow truncated cone having either a flat or a 
more or less concave base, the narrowest part of the said chamber corre- 

, Sponding in diameter to the bore of the gun or small arm. 


Class '7.—-FURNITURE AND CLOTHING, 
Including Cooking Utensils, spesions, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

487. W. Witson, Newcastle-upon-Tyne, “‘ Hats.”—A communication.—Dated 

10th February, 1873. 

According to this provisional specification, First, a carrying apron is 
combined with a hat former to support the web from the carding engine ; 
Secondly, the cone of the hardening pape is made in parts or staves, 
and a uniform motion is communicated to each part ; Thirdly, to stretch 
hat bodies two pieces of wood vibrating to and from each other are em- 
ployed ; Fourthly, to shape bell crown hats a hat-block made in two 
pieces to a counterpiece and a spreading wedge is employed ; 
Fifthly, a special lathe is used in sand papering hats ; Sixthly, a special 
machine is used to give a tufted or petersham finish. 

502. in Desennam, London, “ Flannel waistcoats,”—Dated 11th February, 


The invention consists in applying to the upper part of the inner sur- 

face of undershirts or flannel waistcoats a partial lining of chamois or 

other soft washing leather, the same being pierced with holes at say about 

one inch apart to permit of perspiration passing through it. 

531. W. J. Dunperpa.e and T. M. Hout, Huddersfield, ‘* Tables.” —Dated 
13th February, 1873. 

This invention relates to round, oval, hexagonal, or other non-rectan- 
gular tables, such as those used in hotels, restaurants, smeke-rooms, and 
other and has for its object the capability of adding two or more 
tables er in order to any req rectangular surface to be 
used as a aye or other uired For this object each 
table-top has to it a number of flaps or pieces, each having its 
of the same curve or shape as the exterior edge of the original 


table-top, and its other ~~ are rec lar. When the table-top is in 
its pet 2 condition the are oe pe Re the table, am § there 


held by bolts, but if the table-top is required to be square or 
the flaps are raised level with the surface and bolted, and when two or 
more tables are made they can be joined or added together 


to make one or more large ta! 
544, G. C. Asn, London, “* Manufacture of hats.”—Dated 13th February, 


1873. 
This provisional specification describes in metal foil between 
soaking 


the inner and outer surfaces of the hat to prevent grease 
573. W. F. Baxer, London, “ Hats, &c.”—A ication. — 
Pp ae » q communication.—Dated 15th 
A to this provisional specification skins, either with the hair on 


, 


clamp on the eave of each end of the carriage, to which clips are clamped 
two gutta-percha covered copper wires running from end to end of such 
carriage or carriages. On each clip are fitted two eyes or rings, each of 
which is attached to one train wire, a stout spring being fastened to the 
screw clip, and, pressing on the said eyes or rings, ensures perfect contact 
when the engines are coupled together. In the event of any of the car- 
sage becoming disconnected by accident the guards are apprised of the 
fact by means of a metal plate being screwed at the top end of such 
coupling, and when such coupling becomes perfectly taut the metal plate 
is brought into contact with two brass studs fixed at the bottom of 
coupling-box, which studs being connected to train wires complete the 
circuit of electricity when brought together, and cause bells to ring in 
rds’ vans. When a carriage or carriages have to be slipped and left at 
any given station or siding the inventor makes use of the slip coupling 
as follows: The ordinary coupling wires are separated in the centre and 
two telescope tubes are introduced, the inner or sliding tubes are sprung, 
and a tipping-picce soldered on to the end slips into a groove turned 
inside the outer tube when the inner tubes are pushed home, thus pre- 
venting accidental slipping caused by the motion of the train, but are 
readily self-released on sufficient tension being applied when the 
carriages are required to be slipped. 
545. H. Hianton, Putney, Surrey, “ Blectric telegraph.”—Dated 13th 
February, 1878. 

This provisional specification describes special arrangements by which 
the gold leaf instrument is applied advantageously to work long lines, 
especially where the insulation is defective. 

618. H. Witpe, Manchester, ‘‘ Producing, regulating, and directing electric 
light.”—Dated February 19th, 1873. 

This invention consists, First, in improvements in the electro-magnetic 

induction machines, described in the specification of letters patent 
granted to the inventor on the 28rd day of March, 1867, No. 842. In the 
—_ improvement the helices in which the currents are induced, 
instead of being coiled round the armatures are coiled round the ex- 
tremities of the iron cores of the electro-magnets, which are prolonged 
fer that purpose, or have iron cores fixed thereto, and an iron wheel or 
disc, the periphery of which is divided into as many segments as there 
are electro-magnets in each circle, is made to revolve between the circles 
of stationary electro-magnets and coils for the purpose of generating 
electric currents. This invention consists, Secondly, in improvements in 
the apparatus for regulating the approach of the carbons used for pro- 
ducing the electric light as they are consumed by the current. In this 
improvement the carbons are made to approach and separate from each 
other by means of a right and left-handed screw, connected with the 
carbon holders. Each of the screws, with its carbon holder, can be 
actuated independently of the other. This invention consists, Thirdly, 
in apparatus for directing and projecting the electric light upon distant 
objects. In this improvement the light is condensed into a single beam 
by means of a holophote, or a parabolic reflector mounted on a platform, 
on which is also placed the regulator above described. The whole appa- 
ratus retains whatever position is given to it both horizontally and 
vertically without the use of any locking movement. 





Class 10,_MISCELLANEOUS, 
Including all Patents not found under the preceding heads, 


478. A. Srorry, Bramley, Leeds, ‘‘ Riveting machines employed}in the 
manufacture of boots and shoes.”—Dated 10th February, 1873. 

A vertical reciprocating motion is im to a sliding tool holder 
carrying the riveting tools. Another slide carries a saddle fitted with a 
sliding table having a vertical sliding motion ; the iron last has a travers- 
ing motion, and is carried by a carrier on the table; the rivets are fed 
one vy one point downwards and under the riveting tool, and driven into 
and through the soles and heels of boots and shoes and rivetted, whereby 
the soles and heels are secured to the uppers. 

491. J. B. Rocers, Robertsbridge, Sussex, ‘ Rockets.”—Dated 10th February, 
873. 


The nature of this invention is to facilitate the utility of rockets and 
signals, and this under all conditions of weather, both on sea and land, 
either for war or peace purposes, by giving such projectiles that impetus 
necessary for directing and overcoming the inertia which now causes such 
missiles to be unreliable in aim a distance by the force wasted to give the 
first onward motion. All this can be given by a gun and appliances 
devised as set forth in the annexed forms, 


499. G. F. CHantrewt, Liverpool, ‘‘ Removal of house refuse.”—Dated 11th 
February, 1872. 

The features of novelty in this invention consist in the novel construction 
and disposal of a suitably shaped receptable and casing for containing the 
ashes and other solid matter from dwelling-houses, whereby such refuse 
is kept dry, and facility is afforded for removing it by the proper authori- 
ties; and in a modification of the same ptable for containing ch 1 
for receiving and gms | house oa and for use in privies to separate 
the solid foxcal matter and permit the liquid portion only to escape into 
the drain pipe. 

501. A. M. CLark, London, “‘ Sewing hines.”—-A icati Dated 
11th February, 1873. 

This invention consists more particularly in the application to hand 
machines having two longitudinal shafts, of a horizontally working 
shuttle, such as that of machines used for se boot elastics. The 
desired alternate circular motion is imparted to the shuttle by an eccentric 
on the lower feed shaft (operated from the upper needle shaft) the eccentric 
rod being connected with an oscilla lever which imparts to and fro 
motion to a transverse rack in gear with a pinion on the spindle of the 
shuttle driver. 

504. J. Norris, Birmingham, ‘‘ Mathematical drawing instruments.” —Dated 
11th February, 1873. 

Lf —— — in panting compeannn, bow 

acils, an pens, and the loose parts of compasses, 
pagan Kw fron y a or cast steel, each leg or part of the instrument 
being cast in one piece in sand or other moulds. The point ends of the 
cast legs or other parts are case hardened, or steel points are put in the 
moulds and fixed by the casting process. The parts of the ae ef 








ns, bow 





so made are next polished, and their surface coated with an 

of brass or german silver, to prevent oxidation. The jointed the 
instruments are connected together in the py bye g loose leg 
and other loose parts are secured to the short leg of the compass by 





screwing the loose leg or part into the socket of the said short leg, instead 
of using a detachable screw for fixing the loose leg or part to compass as 
usual. 


508. W. T. Srppons, Stoffotd, “ Preventing the overwinding of skips.”~ 
Dated 11th February, 1873. 

This invention con in the construction of an improved self-acting 
a “7 connected to and worked by the engine employed for raising 
8 in the shafts of mines, whereby when the skip reaches the point to 
which it is to be raised steam is automatically shut off from the engine 
and the brake applied, thus preventing the overwinding of the skip. 

610. F. L. Lawrence, London, “ Boilers for washing clothes.”—A commu- 
nication. —Dated 12th February, 1873. 

This apparatus consists of an —_ tube rising from the centre of a 
hollow stand or support, within which are a series of spiral scrolls or divi- 
sions, all leading from the side of the stand to a central aperture opening 
into the upright tube. The stand is open at the bottom, and so made 
that when placed on a flat surface apertures may be left for entrance of 
water or steam by the bottom. When the apparatus is placed in a boiler 
the stand rests on the bottom, the upright tube rising nearly te the top ; 
the clothes, previously well soaped, are then put into the boiler, together 
with pieces of soap, and warm or cold water poured in until the boiler is 
about three fourths filled ; the cover is then put on, and when the water 
boils steam issues from the mouth of the upright tube, keeping the 
clothes in constant agitation, and driving a continuous stream of suds 
and steam through them until they are thoroughly cleansed. The appa- 
ratus is made of any metal or material which will not be affected by the 
lye used or injure the clothes or other matters to be washed or cleansed. 
518. W. Ricuarps, London, ‘‘Charging and drawing gas retorts.”~ Dated 

12th February, 1873. 

This invention consists in the erection of a quadrilateral frame upon a 
platform mounted on wheels, suitable for running along a tramway in 
front of the retorts, and is provided with boiler and engine for giving 
motion to the scoops, rakes, and other parts of the machine. The essen- 
tial features are the construction of a platform or platforms in combina- 
tion with the machine for transporting and storing coals for charging. 
The employment of a chain, rope, or band passing round horizontal pul- 
leys, and attached to each scoop for the purpose of prupelling it into the 
retort and withdrawing it therefrom. The formation at the back end of 
the scoop, a lever groove and short quick screw, or its equivalent, working 
into a corresponding boss, whereby the scoop is reversed when it has 
entered the retort to a proper distance, and again righted on withdrawal. 
The application of the motion known as the “lazy tongs” to the rake for 
discharging the retorts. The arrangement of the stages upon which both 
the scoops and rakes may rest, together with the contrivance for raising 
or lowering the stages to the required elevation by means of quick- 
threaded screws, with corresponding screw-bosses, and having suitable 
reversing gear. 

519. J. C. Ramsven, Halifax, Yorkshire, “‘ Transmitting heat.”—Dated 12'h 
February, 1873. 

This invention has for its object the utilisation of its peculiar property 
possessed by *‘ rock salt,” namely, its power of transmitting heat. This 
property is employea or utilised for the purpose of transmitting heat 
from furnace or other heated gases to atmospheric air, and is accum- 
plished by the introduction of a slab of ruck salt between the heated gases 
and the atmospheric air, in connection with mechanism and for different 


objects. . 

535. A. J. Parker, Mildmay Park, Middlesex, * Printing machines.”— 
Dated 13th February, 1873. 

This relates to the construction and arrangement of treadle-platten 
machines, and to improvements in the details thereof, whereby the 
printing is effected in a more expeditious manner with less wear and tear 
of the working parts, a more perfect inking of the type is effected, and a 
better impressivn is obtained than is usual, 

536. 8. Masrens, North Runckton, near Lynn, Norfolk, “ Cooling beers, dc.” 
—Dated 13th February, 1873. 

This relates to submerging jin. pipes, or less than jin. pipes, in a 
cooling trough, constantly supplied, and in which tho liquid is broken up 
into fine streams under pressure. 

537. 8 Atiey, Glasgow, N.B., * Dressing shirts."—Dated 13th February, 
1873. 

The carrying out of the invention comprises several stages subsequent 
to the starching of the shirtin the usual way. In the First stage the 
shirt has inserted within it a flat board or plate on which parts of it are 
folded. For the Second stage the boards with the shirts on them are 
carried by bands or otherwise with a slow progressive movement through 
a stove for the drying process technically termed withering. In the 
Third stage each board with the shirt on it is passed through acalendering 
machine. In the Fourth stage the shirts are taken off the boards, and 
the plaits are separated in the usual way by means of blunt knives. In 
the Fifth stage the collars and cuffs are finished, this being effected by 
means of a pair of short-heated rollers, held in a framing so as to over- 
hang, and revolving with different surface speeds so as to have a glazing 
action. The rollers used in the third and filth stages are by preference 
heated by streams of heated oil or other liquid, or by means of gas 
jets. 

538. C. Burritt, New Wimbledon, Surrey, ‘‘ Preventing incrustation in 
steam boilers.” —Dated 13th February, 1873. 

The above composition not only effects the removal of old deposits, 
and prevents any fresh incrustation from forming, but effectually pre 
serves the iron, and at the same time is free from any ingredients that 
are injurious to the cocks, valves, or other portions of the machinery 
The composition is manufactured in three forms for the convenience of 
users. The block form can be applied to stationary boilers through the 
manhole. The liquid form can be applied to stationary or locomotive 
boilers through fecdwater cistern, or through safety valve by shutting off 
the steam. The paste form contains ingredients almost identical with 
the liquid, and is in tact a highly condensed form of the liquid. It is 
snauadactuved for the especial purpose of saving space and expense in 
transit. On being liquidised in warm water it can be applied to boilers 
in same manner as the liquid form. 

540. W. R. Lake, London, “ Sewing sails, dc.”—A communiation,—Dated 
13th February, 1873. 

This invention consists, First, in the application of tackle for straining 
the material at the edge. Secondly, in a guiding device for effecting the 
creasing of the edges. Third, in an arrangement of needles for stitching, 
in combination with the creasing device. Fourthly, in an arrangement 
of the said machine upon guideways. 

547. J. G. Wittans, London, “‘ Jron and steel.” —Dated 14th February, 1873. 

Ore in a divided state is employed together with materials to prevent 
its falling through the interstices of the tuel. Apparatus is also described 
for charging the furnaces. Improvements on the ** Uchatius” process 
are also described, and granulated metal is produced for the manufacture 
of steel and malleable castings, 

550. F. G. M. Sroney, Glasgow, ‘‘ Sluices or stop valves.”—Dated lath Febru- 
ary, 1873. 

A sluice or stop-valve constructed with the improvements consists of 
a cylindrical shell of metal, which is placed vertically, and which is 
of a suflicient length for the top to be above the upper water level when 
the valve is closed down. This cylindrical shell is above a circular sluice 
opening, by which the water enters the duct or passage leading it off, and 
this opening is provided with a conical rim or seat, in which a counter- 
part conical rim on the bottom edge of the shell or valve fits when the 
latter is closed down, With this construction the valve is in equilibrium 
as regards the water pressure, and its weight is counterbalanced either 
by having a hollow jacket formed round it to act as a float, or, as is 
preferred, by means of a counterweight connected to it by a lever. 

551. D. Hvurcarson and W. G. Brivors, London, “ Composition for re- 
moving and preventing incrustation in boilers,”—Dated lith February, 
1873. 

The features of novelty of this invention consist in combining together 
catechu, chlorine, linseed, sodium, nitre, sulphate of potash, alum, 
calcium, and ammonia, in certain proportions, 

553. A. V. Newton, London, “‘ Extension ladders.”—A communication.— 
Dated lth February, 1873. 

The ladder is composed of detached portions or sections of a tapering 
form, the ends of which are fitted with metal socketed terminations, and 
when brought together they are secured by means of a transverse bar 
forming a round of the ladder, or by pins, or otherwise, 

556. F. H. Arkues, London, “‘ Filtration of water, sewage, and other /luids.” 
—Dated 14th February, 1873. 

One part of this invention has for its object improved arrangements of 
ap tus and mechanism for the filtration of water, sewage, and other 
fluids, being specially adapted for the separation of the grosser impuri- 
ties from water for manufacturing and for other purposes, or for filtering 
the effluent water of sewage, the polluted water from paper or other 
manufacturing works to prevent the pollution of rivers, or for other 
purposes. The invention also relates to the preparation and application 
of coke in solidified blocks or slabs, for the filtration of water, sewage, or 
other fluids. The filtering materials in the form of blocks are secured in 
open removable frames or slides. The frames with the filtering blocks 
or slabs are then placed and fixed in across & se, tank, 

, or channel, through which the water, ) = or other fluid to 
filtered is arranged to flow. Part of the series of frames may contain 
sponge, felt, or other filtering materials, When the filtering slabs are 
coated with the impurities they are removed and allowed to dry, and are 
cleansed by scraping, the scrapings being converted into manures. Ac- 
cording to another of these improvements the impurities are 
withdrawn from water, sewage, or other fluids by means of endless bands 
of wire hair cloth, canvas, sponge, or other suitable materials 
mounted upon rollers, and arranged so as to revolve in a tank or passage 
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through which the fluid to be filtered flows, Another part of these im- 
provements has for its object the application of galvanic, magnetic, or 
electrical action to filtering apparatus, reservoirs, or tanks, tor the pur- 
pose of precipitating organic and inorganic matters or impurities held in 
Pp or so} in the water or other liquids. 
557. J. Hi. Jounson, London. ‘‘ Nut blanks.”—A communication.—Dated 
14th February, 1873. 

This invention relates, First, to a peculiar mode or method of manu- 
facturing nut blanks by aaring such blanks from a crude pile by asucces- 
sion of passes between rolls, which gradually reduce the said pile over a 
core or former to the desired shape of the nut bar, and by subsequently 
severing the said bar into lengths, as set forth hereafter, nut blanks of a 
superior quality as regards — and solidity being manufactured by 
this process, Secondly, to peculiar hinery for ducting the above- 
mentioned manufacture ; and, Thirdly, tocertain piles which the inventor 
prefers to use in making the nut blanks, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN WOLVERHAMPTON AND BIRMINGHAM: Slight 
improvement in the iron trade; Apprehensions as to diminished 
coal supplies—SUSPENSION OF BORINGS FOR COAL IN SHROP- 
SHIRE, 

THE condition of the iron trade in both the finished and also the 

pig branches was reported this (Thursday) afternoon is increasing 

in improvement. The progress which had begun to be marked 
last week was more observable now; and quotations were all 
harder than a week and a fortnight back. Much progress has 
yet, however, to be made before a healthy or a vigorous business 
will be transacted. The high price and the present scarcity of coal 
was the theme of much conversation ; and the information sup- 
plied by Mr. E. Jones, the president of the South Midland 

Institute of Engineers, as to the failure of borings for new supplies 

in Shropshire, was deemed of grave import, as affecting not that 

county only, but South {Staffordshire also in relation to the un- 
proved ground, between the Staffordshire and the Shropshire 
fields. 

On the other hand very great satisfaction is being expressed by 
many members of the iron and coal trades in this district at the 
excellent prospects of the industry arising out of the success of 
the mines drainage scheme. 

The better tone of the market in Wolverhampton on Wed- 
nesday was upheld in Birmingham to-day (Thursday), when 


buyers of iron and coal again came forward to make 
purchases that they have delayed to the utmost limits of 
endurance. No-one, however, buys quantities more than 


sufficient to carry him on to the end of the next two or three 
months at the utmost. Nor would ironmakers enter into trans- 
actions of much significance if they were offered ; for they wish 
to feel themselves free to act upon any eventuality that may arise 
in connection with the settlement of the wages question at the 
end of September. 

As to the best method of relieving some of the localities from 
water, Mr. E, Jones gave on Monday, in Wolverhampton, some 
valuable suggestions. He said that when the drainage stations 
were fixed that winding engines with double cages would be more 
economical than pumping, and would entail much less first cost. 
His experience was that more water could be wound in this way 
up one shaft in twenty-four hours from a depth of 150 yards, 
than a 24in. pump would throw at a speed of eight strokes a 
minute, and 9ft. long. Mr. Jones observed in his annual address 
that except the trial sinkings at Sandwell and other places in 
Staffordshire, should prove more successful than the borings in 
Shropshire, the new winnings at Cannock would not make up for 
the rapid exhaustion of the thick coal in and around Bilston and 
Dudley, and other places, No doubt the information resulting 
from the_vigorous efforts now being put forth in this district to 
increase the supply of fuel at present available is of a varied 
character ; but we incline to the belief that whilst there is much 
} Pn rggaae seriousness, there is nearly as much to excite cheer- 
ulness, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE THREATENED LOCK-OUT IN THE ENGINEERING TRADE AVERTED— 
IMPROVED POSITION OF THE IRON TRADE: More orders coming 
to hand, and prices steadicr—POSITION OF THE IRON MANUFAC- 
TURING DISTRICTS, 

As intimated last week the Amalgamated Society of Engineers 
have come forward with a proposal for averting the threatened lock- 
out in this district, and the matter has now been settled by 
referring the wages dispute at Messrs, Hetherington’s works to 
arbitration, Mr. Russell, the Manchester County Court Judge, 
having consented at the request of the masters and men to dis- 
charge the duties of arbitrator. His honour, however, is at 
present from home and some delay will therefore take place before 
he can give his decision. Although this arrangement has 
naturally caused a considerable feeling of relief in the district the 
settlement is far frum being a satisfactory one, as neither over- 
time nor piece work, which are the real questions at issue, has 
been touched, and until some definite understanding is come to 
with regard to these the struggle is only postponed, Some hopes, 
however, are entertained that a compromise with regard to over- 
time may be effected on the basis of the plan existing at one of the 
works in this district, by which whilst the men are compelled as 
a rule to work fifty-four hours per week before counting overtime 
exceptions are allowed in the case of shop breakdowns, shop 
holidays, and the requirements for proper rest after extra hours 
have been worked. Any further extension of piece work, 
however, will, without doubt, be opposed by the Engineers’ 
Society. 

The iron market of this district continues to exhibit a steadier 
tone, and prices, if anything, are firmer. In pig iron for found 
purposes ‘fun is still a good demand, and supplies are barely suf- 
ficient to meet present requirements. The quotations for No. 3 
delivered in this district range from 105s. to 110s. per ton. For 
forge iron, which during the past two months has been very quiet, 
inquiries are coming in from various quarters, and as the forges 
have now pretty well worked through their contracts, some con- 
siderable orders are looked forward to, The quotations for deli- 
very here are now about 97s. 6d. to 100s. per ton. Manufactured 
iron is also brisker, and more specifications are being placed upon 
the market than for some time past. There is a considerable im- 
provement in the inquiry for angles and rails, the former being 
quoted at about £12 15s., the latter at about £12 2s, 6d. per ton. 
Yar iron is steadier, buyers have been freely offering at £12, but 
makers will not take less than £12 2s. 6d. and £12 5s,, whilst in 
some cases £12 10s, is now being asked. 

The iron manufacturing districts are still rather quiet. Most of 
the rolling mills in the Wigan district are working on short time, 
and some of the puddling furnaces have been put out, but they 
are now being relighted. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue ScorcH IRON TRADE: Another increase in the price of war- 
rants ; Better demand for all descriptions of iron: Rise in the 
value of makers’ iron: Shipments and imports : Improved in- 
quiry for manufactured iron—THE COAL TRADE: Prices main- 
tained, and continued activity. 

In my last letter I noticed that the price of warrants had gradually 

increased, and since that time they have been steadily rising. The 


demand for all descriptions of iron has been good, and this, 
together with the smallness of stocks, has brought about the im- 





provement in value. On Thursday a good business was done in 
shipping iron, and warrants were sold from 108s, 6d. to 109s. 3d., 
closing with sellers at the latter. The market opened firmly on 
Friday at 109s. 6d., and advanced to 112s., closing at 111s. 6d, On 
Monday the market was also firm, and transactions were effected 
up to 112s, 6d. each. There was a strong market on Tuesday, the 
business being from 113s. 3d. to 114s, 9d. cash paid, closing nominally 
at 114s, 6d. cash. 

A corresponding advance has taken in place in the value of 
makers’ iron, for which there has been a brisk inquiry. The 
following quotations show an increase of from 5s, to 10s. per ton 
on those of the previous week :—Gartsherrie, No, 1, 130s.; 
No. 3, 115s.; Coltness, No. 1, 130s.; No. 3, 115s.; Summerlee, 
No. 1, 125s.; No. 3, 115s.; Carnbroe, No. 1, 120s.; No. 3, 114s.; 
Monkland, No. 1, 117s. 6d.; No. 3, 114s.; Clyde, No. 1, 117s. 6d.; 
No. 3, 114s.; Govan, No. 1, 115s.; No. 3, 114s.; Langloan, No. 1, 
127s. 6d.; No. 3, 115s,; Calder, No. 1, 125s.; No. 3, 115s.; Glen- 
garnock, No. 1, 120s.; No. 3, 114s.; Eglinton, No. 1, 115s.; 
No. 3, 113s.; Dalmellington, No. 1, 115s.; No. 3, 113s.; Carron, 
No. 1, 125s.; Shotts, No. 1, 125s.; No, 3, 115s.; Kinndil, No. 1, 
117s. 6d; No. 3, 112s. 

The shipments of pig iron from Scotch ports during the week end- 
ing 23rd inst., amounted to 10,018 tons, being 699 less than in the 
previous week, and 4296 of a decrease on those of the correspond- 
ing week of 1872. The total decrease on the year to date reaches 
the large quantity of 196,260 tons. The imports of Middlesbrough 
pig iron into Grangemouth were 2495 tons, being 835 more than in 
the previous week, and an increase of 1265 tons on those of the 
corresponding week of last year. There has been an increase on 
these imports for the year to date of 1973 tons. 

The manufactured iron trade has been very much reduced in ex- 
tent by the high prices of coal and pigs, but there has been a 
better inquiry within the past few days, and prices are quoted 
firmer. Hopes are now entertained that in a short time the trade 
may assume something like a settled position, although prices are 
not expected to be so low as they were previous to the now long- 
continued unsettled state of the iron market. 

In the Western mining districts there is no appreciable change in 
the state of the coal trade. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: Prices higher—THE COAL AND COKE 

TRADES—THE STRIKE OF IRONMOULDERS. 

Pic iron has been further advanced. On Tuesday there was a 
good attendance on Change at Middlesbrough. Most of the iron- 
masters who had been attending the Iron and Steel Institute 
meeting in Belgium had returned and were present. There was a 
brisk inquiry for No. 3 for immediate delivery, and holders of that 
quality declined, to part with it for less than 102s, 6d. per ton. 
For No. 1 as much as 110s. to 112s. per ton was asked, and No. 4 
forge found buyers at about 100s, Makers’ stocks are very low, 
and the least extra demand causes an advance in price. The trade 
continues in an unsatisfactory state. As a rule makers are sold 
forward, and cannot avail themselves of the market prices now 
prevailing. Metal brokers who entered into contracts some time 
ago are reaping the advantage. 

There is little to report concerning the finished iron trade. 
Puddled bars have been advanced 5s. per ton, but with the present 
high prices of pig iron and fuel the prospects of the manufactured 
iron trade are not at all encouraging. There are very feworders to be 
had. Buyers are still acting upon the policy of only buying barely 
sufficient to meet their most pressing requirements, believing that 
by delaying their big orders — will get them placed at cheaper 
rates. It is difficult to say whether they are taking the best 
course. Generally, it is admitted they are right, but there are 
those who think that buyers may find that instead of declining 
prices will soon be advancing. Several finished ironworks are 
making little or no profit, but they are carried on in the hope that 
matters will adjust themselves shortly. 

Coal and coke are a little cheaper. The extensions in coal 
mining in various parts of the North of England are going on 
satisfactorily. 

At Middlesbrough the ironmoulders of Messrs, Hopkins, Gilkes, 
and Co., who have been on strike for several months, are proposing 
to take a vote of the trade of the North of England on the subject, 
and return to work or remain out as the majority of votes may 
decide, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

No CHANGE IN THE STATE OF TRADE — REMARKS ON NEW AND 
OLD TRADES—THE HEAVIER BRANCHES : Bessemer steel and steel 
rails ; The probable requirements of Russia and of other countries 
in the East: The Indian demand, 


THERE is this week a remarkable paucity of trade news, hardly 
any change worth mentioning having occurred in the condition of the 
greater part of the very numerous industries now carried on here. 
Every year witnesses new trades started, some of which grow out 
of the exigencies of ffashion and expire as soon as the freak which 
called them into existence grows out of date, whilst others continue 
to expand year by . Instances of each may be mentioned— 
the manufacture of crinoline and the trade of ‘* music-smith.” 
The former became obsolete some years ago, although there 
were at one time thousands of hands employed in fit—some of 
whom were lucky enough to get transferred to corset making, 
a further freak of fashion—whilst the latter is still in its 
infancy. The newer trades of the town—and by the term 
I mean the heavy ironworks, certain branches of the steel 
trades, the armour- plate mills and shops, gun foundries, 
and certain other industries—-are yet much better employed than 
the older branches of trade, such as cutlery and its many subdivi- 
sions. The inquiry for Bessemer steel is so far very well sus- 
tained, the output, which is in some quarters more than usually 
large, being mostly on account of orders put on the books some 
months back. At Sheffield, Rotherham, Dronfield, and elsewhere 
in this locality, great extensions have recently been made in the 
powers for producing this metal, despite which all the converters 
are apparently kept as busily employed as at any previous time. 

A good proportion of the material so turned out is hammered 
from the ingots and rolled into rails before it is well cool 
from the converter, Russia being our best customer tor the 
finished article. If estimates are to be relied on, the Russian 
Government should require a very large tonnage of steel and iron 
(principally the former) rails during the next few years, more 
especially if the rumoured intention to construct fourteen new 
lines of railway, be carried into effect. India, too, is a moderately 
good customer for all kinds of railway materials as well as for 
kinds of machinery and edge-tools suited to its climate and 
products. The developement of railways in Eeypt, Turkey, 
China (if such a thing be possible), and Japan can hardly fail to 
be without its effect on our iron and steel trades, particularly (in 
the first instance) on the branches, making iron necessary for 
constructive purposes and the permanent ways, not to speak of 
rolling stock and locomotives, 








WALES AND THE ADJOINING DISTRICTS. 
(From our own Correspondent.) 


THE HOUSE COAL COLLIERS —THE MINERS’ ASSOCIATION—SHORT 
SUPPLY OF COAL — PONTYPRIDD COLLIERS — HARDENING OF 
PRICES : Advance probable - SHORT YIELD) OF IRON AT DOWLAIS 
—DEMONSTRATION OF IRONWORKERS—CARDIFF AND SWANSEA 
Stream Coa, ComPANy — BARS AND TIN PLATES — CHARACTER 
OF THE IRON TRADE: Derangement in grec. 

THE last stronghold of the disaffected collier is in the ranks of the 





house coal men, and, judging from the eventsof the week, this retreat 
is giving way. The union authorities have steadily opposed the 
movement from the outset, and thus, as in the case of the steam coal 
men, ren essential service to the interests of the country. 
I candidly admit that the union executive has acted wisely. It is 
not often that their doings deserve so good a report, but in this 
instance justice demands it. 

The steam coal men are now At work again, but the working is 
irregular, and great are the complaints of short supply. e 
Great Western Railway and others,suffer considerably al this 
and, in more than one quarter, I have heard pressing demands 
made for supplies. As an index to the state of affairs, one ship- 
owner at Swansea complains that his trucks have been standing 
idle for one month waiting for colliers. This may be good for the 
wagon trade, but is very bad for the individual. 

The house collieries in the neighbourhood of Pontypridd, have 
been the most fractious in the late discontent, but my last news 
from that quarter is that the men are disposed to give way, and 
that very likely before another week all will be at full work again. 
Prices remain firm, and the tendency is more upwards than down- 
wards. I have heard an advance of 1s, quoted in one quarter, 
and 6d, in another. The iron-works still exhibit hopeful 
features, though it is stated on good authority that in one, the 
Dowlais Works, the yield is 250 tons less weekly than the pro- 
ductive capabilities of the establishment. 

A demonstration of iron-workers connected with their special 
union took place on Saturday, when a strong muster took place. 
Prior to the strike the organisation was weak, but the change 
wrought now is marvellous. Another section of the Ironworkers’ 
Union is to parade its force next month, when Mr. Fothergill, 
M.P., will give the use of a field. 

An interim dividend of 18 per cent. has been declared by the 
Cardiff and Swansea Steam Coal Company. This company, I hear, is 
going to try the new coal-cutting invention in one of their mines, 

Three of the Rhymney colliers were charged this week with ab- 
senting themselves from work without notice; but, some par- 
ticulars being wanting, the case was adjourned. 

The Dowlais Company continue the'r consignments of bars to 
Rotterdam, but bars are not in great request, and prices have 
shown a falling tendency. This applies also to tin-plates, which 
cannot be kept up to last quarter’s quotations. At several of the 
tin-plate works of late I have noticed a falling off in briskness. 
Ebbw Vale Company continues to export largely. A cargo of 
1100 tons of rails left early this week for Genoa. Orders for rails 
are being placed with more regularity than they have been for 
some time, and both home and foreign requirements are figuring 
oon more satisfactorily in the makers’ books and on the export 

ist. 

Some little derangement has taken place at the Aberdare Works, 
and also at Cyfarthta, by the falling off in the supply of bituminous 
coal, This has necessitated the use of the best steam, and large 
contracts have suffered thereby. 





PRICES CURRENT OF METALS AND OILS. 







































































1873. 1873. 
stings—Large— £3. d. £ % 4d, Tron (continued) Zed, 4% 
Birmingham .....5.. 12 0 6..1310 0 Pig in Scotland— 
Cleveland ...... 10 5 0..10 7 6 ecece 516 6..00 0 
Lancashire .... 1L 0 0..18 0 0 No. 3 scceeseeee 512 0.0 00 
Staffordshire 12 0 6..13 10 0 Pig in Wales ......55 5 0 0..610 0 
Scotland . 9 0 0..13 0 0 Pig in Yorkshire— 
ales ... 00.000 Nol .ecceeeee) 510 0..0 9 0 
Yorkshire. 0 0..1310 0 No.2 ... 550..” 00 
Castings —Small— No.3 weeoee 0.000 
Birmingham . 0..2 0 0 Pipes in Glasgow . 0..0 0 0 
Cleveland. .. 0..10 2 6 Plates in Glasgow .... 0..17 0 0 
Lancashire .. 0..21 0 0 Yorkshire ...... 5 0..17 0 0 
Staffordshire 1710 0..20 0 0 _ 
Scotland .... 1510 6..2110 0 Cleveland.... +++ 20 0..1218 0 
Wales ... 000.000 laszoW...+.+00+ 1210 0..13 uv 0 
Yorkshire .. 12 0 0..17 0 0 South Yorkshire.. 11 © 0..12 10,0 
Copper — Britis Walked <cccccse 1015 0..11 10% 
per ton .....0+-+. | 87 0 0..93 0 0 Rails—Old— 
Australian, perton .. 2010 0..91 10 0 Cleveland 8 0 0..0 0 
Best Selected 9 0 0..95 0 0 Staffordshire 7 00..710 0 
Bottoms .... 0 0..1050 0 Yorkshire .. 804.000 
Chili Bars.... 31 5 0..53 10 0 Railway Chairs— 
Do, refined ingot.. ;90 10 0..91 lo 0 Glasgow......+00.| 610 0..7 0 0 
Hheet..ceeecececeeees 96 O O..10L 0 0 Refined metal........| 810 0..9 0 0 
Spanish Cake '000..0 0 0 Do.in Wales....| 7 0 0..8 0 0 
Coke, Cleveland .. 180.220 Sheets, single, in— 
Do., Derbyshire {115 6.117 6 Cleveland -|17 0 0..1710 0 
Wales .... « 220.000 London.......... 1510 0..17 0 0 
Sheffield ...... 115 6..117 6 Staffor dshir: ° 6..19 0 0 
Coals, best, per ton } Wales .... o177 00 
Birmingham .. s| 2.3.0.2 6 6 Yorkshire * 0.19 0 «0 
Cleveland ......6.0006 0140.14 0 eaeveccoccoccccces | 0.4400 
Derbyshire— } Lead, Pig, Foreign pr.tn. | 2115 0..22 5 0 
Best ordinary ....| 016 0.. 018 0 English, W.B... 24 0..25 0 0 
Converting ......| 1 0 W.. 1 1 6 Other brands .. : 0.23 0 0 
Other sorts ... | 012 0..016 0 ed or minium 0.00 0 
Rack..csee 010 6..012 6 Sheet, milled .. 0.00 0 
Geet « scccsccoccee| 1 OF Gee kb 6 O Shot, pateut.... o..0 006 
Laucashire— y v.00 0 
Engine 013 6..017 6 0.0 00 
Furnace 017 6..1 0 0 Oils, per tun, Seal, Pal 3 0.0 00 
fouse 019 2.1 5 0 Brown ..... «++. | 30 0 0..31 0 0 
London—Best....... 110 0.. 111 6 Yellow totinged.. | 32 0 0..33 0 0 
Other sorts ....../ 1 4 6..1 9 6 Linseed.......+ -|3 0." 00 
South Yorkshire— Olive, Gallipoli | 0.45 0 0 
Best ordinary ....| 016 0..1 0 0 Spanish.... 4 0..42 00 
Converting ......, 1 2 0..1 3 0 Palm..... seeeee | 37 0 0.38 0 0 
Slack | O11 0..013 © Rapeseed, English pale | 36 0 0..0 0 0 
Wales .. {2130.1 3 6 ROD av.00s00cee 34 o.00 0 
Steam 100.130 Forcign pale 0.000 
House 100.130 Brown . .. 0..00 0 
ron— Sperm, body ......./ 91 0 0..92 0 0 
Angle in Glasgow ....|13 0 0..1310 0 Whale, South Sea,pale | 34 0 0..0 0 0 
ar, Welsh, in London 11 10 0. 1210 0 Browne .... 3 0..31 0 0 
Glasgow ........'18 0 0..0 0 0 F. J. Fish 2 0..277 0 0 
Staffordshire 13 0 0..1410 0 Yellow. .- 3 0..83 0 0 
’ 12 2 6..12 5 0 Quicksilver, per bottle .. | 15 0.000 
Yorkshire best 14 0 0..16 0 0 Spelter, Silesian, pr.tn.. 2510 0..26 5 0 
common ........ 12 0 0..138 0 0 English, V. & 5.......|26 0 0.0 0 0 
Cleveland— Steel, Bessemer, Sheffield | +0 0 0..26 0 0 
Angle and bulb .. 15 6 0..13 10 0 Do,, cast, Sheflield.... | 25 0 0..30 00 
Luiler plates .... 15 0 0..1510 0 Do., best, do. .sss++ 35 0 0..70 0.0 
Cable iron ......,13 0 0..1310 0 Do. Spring... 210 0.2% 0 0 
Nailrods .. 2 0 0..1210 0 Swedi 21 0 0..42 0 0 
Rivet iron ...... | 13 0 0..18 10 0), Tallow ...-++- 290 0-00 0 
Ship plates ... /13 0 0..1310 0 St. Petersburg wi @00.000 
Cleveland, common ..|1210 0..13 0 0 Old... seessreeee | 4210 0.0 0 0 
seesaseeee | 13 0-13.10 0 | Tin, Banca, per ton .... | 1820 0..1340 0 
Lest best .. 11410 0..15 0 © English blocks.. .|1980 0..1990 0 
Puddled ........) 3 0 0.. 810 0 AES seeseeseeess | 1290 0..1300 0 
Hoops, first quality— | Kefined, in blocks | 130 0 0..132 0 0 
irmingham ..../ 1310 0..1510 0 Straits, fine—cash .... | 1280 0..1390 0 
Cleveland........|15 0 0..1510 0 For arrival ...... 128 10 0..130 0 0 
London... 14 0 0..1410 0  Tinplates, - box, 225 
Staffordsh 1310 0..1510 0 sheets, Londen— 
Wales .. 13 0 0..16 0 0 IO, Coke .....seeseee| 112 0..118 0 
Yorkshire 1310 0..17 0 0 1X. ditto... }000-.00 0 
Nailrods . . 13 0 0..13.10 0 | IC, charcoal. } 118 0 240 
Glasgow . 3 0 0..00 0 IX. ditto......-00005-9 0 00.400 0 
Swedish.....++00. Wv 0 0..31 00 Saya, per sara 225 
forkshire ...... 4 ee sheets, Wale: 
orkshire 00.15 00 oer 4 0..115 0 
0.000) 90.200 
6.000 10.230 
6..0 00 ° see . 56 0..2 86 
0..0 0 0 | Fellow Metal, per lb. ..| 0 08)..0 0 9 
Zine, shect....-.perton 33 0 0..35 0 0 
6.000 Sulphatein Glasgow ..| 12 0 0..14 0 0 
0.. 0 0 0 | Manufactured Iron .... prices firmer. 








1873. | 1872. | 
s. £28) 28% 









Per Load. om 24. Per Load 43. £8.| £2 £6 
enk 1.4 seeeeeeeeeld 014 10/1410 1510) Canada, Spruce 1t..12 0 0 0 IL 12 10 
Quebec, red pine .. 210 510/315 5 0) Do, 2nd....++ 10101110 9 101010 
Yellow pine... 3 5 6 0) 315 6 0) Do. 10101110 9101010 
Pitch pine . 4 0 410) 4 0 410) New Brunswick ....0101110 91511 0 
Quebec, oak. 7 0 9 0] 6 0 6 5]! Archangel, yellow ..14 101510 1210 1410 
Birch. . 50 6 0} 210 & O| Petersburg do......1210 1410 12 018 
Kim . a 6 0| 410 5 0| Finland ..........10 01310) 710 810 
Ash cesecees 4 5 0|410 415| Memel & Dantsic.. 0 0 0 oo0o80 
Dantsic & Memel oak 5 810}/315 6 0 ” 
Fir 3 5 0);210 4 0|) 
Undersized .. 2 6/1020 
IGM cessereeeeeeee & 0 4 5) 410 315 )) Christ 10 
Swedish ...ecseeee B 3 5/92 5 210|| Other Norway......10101110| 8 0 9 0 
Wainscot, Riga .... 4 615| 4 © 6 10|) Battens, all sorts 71010 0'708 5 
be. rd. pine 4 6 0|4 0 610|| Firng.bds,eq.otlin. sd. s. d.| ad. 2d. 
Pec + 40 610)/4 0 610 Ist yellow.....-..12 613°6/10 O11 6 
Memel 0 ooo 000 lst white ........10 612 o| » 010 0 
eee 9012 0|7 090 mos goalies 0.00 Or) ok ee 
Lathwood, Dantafm. 810 910| 5 0 7 0 |) Staves, pr. \ 
St. Petersbury 91011 0) 9 010 0 Quebec pipe....++ 100 0 105 0 aces 
Deals, per ©., 12ft. by sft, Yin. Puncheon....30 032 0 028 0 
Quebec, Pine 1s .. 023 0/2 022 0 Baltic, crown pipe 250 0 275 0 | 200 0 210 0 
Bnd seceeeee dd 16 O|14 015 0 Brack .....-25602000)/000 0 
Grd.... seeeedl 01110) 9 010 0 





* 

















Sepr. 5, 1873. 


THE ENGINEER. 


143 








. IRON AND STEEL INDUSTRIES IN FOREIGN 
COUNTRIES. 

Tue foreign secretary to the Iron and Steel Institute, 
Professor David Forbes, F.R.S., &c., has contributed to 
vol. i. for 1873, of that Society's Journal, a voluminous 
and admirably arranged report of the progress of the iron 
and steel industries in foreign countries. In ae 
however, this report, it is, perhaps, first of all desirable 
we should protect ourselves from any possible — 
of merely reproducing his matter, by stating that, from the 
very nature of the paper, our extracts are of a necessity 
pretty numerous; but yet so valuable as to be calculated, 
if withheld, to leave blanks in the tale of no inconsiderable 
importance. Indeed, to omit them would prevent us from 
conveying to our readers a fitting and just view of the 
enormous extent to which these industries have of late 
years been developed. 


avail themselves, even at high prices, of rich ores, rather 
than consume their fuel in smelting lean ones; and yet, in 
the face of this, we have the enormous production of the 
Cleveland district, to which coke is carried in order to 
reduce probably the poorest ore it is thought worth while 
to put into a blast furnace. The importations of cast 
and wrought iron of all descriptions into Belgium for the 
three years just named seem to have much the same 
ratios as those of the ores, the totals being, for 1872, 
1,632,546 metrical tons; 1871, 923,912 metrical tons; 1870, 
913,434 metrical tons; and the exportation for the like 
years respectively, 2,908,675 metrical tons, 2,607,232 me- 
trical tons, 2,506,676 metrical tons. At the Sclessin [ron- 


| works it is reported that the Danks process is a complete 


Dividing his report into two sections (1) Metallurgical | 


Topography, and (2) Metallurgical Technology, Professor 
Forbes gives in the very first item, a statement of facts 
which will, we fancy, surprise many of our general, 
if not some of our professional, readers, for we venture 


to think it is not generally known that large quanti- | 


ties of iron ore are being exported from Africa to different 
countries, or that the Mokta-el-Hadid Magnetic Iron Ore 
Company in Algeria raised from their mines during the 
year 1872, 334,924 tons, and realised a profit of £119,797. 
It would appear that the great obstacle to the reduction 
of this ore, at all events to some extent, on the spot, is the 
want of fuel, for though there are extensive forests they 
consist chiefly of cork trees, which are, of course, too 
valuable for charcoal purposes. We gather, however, that 
it is now proposed to Build some blast furnaces in Algeria 
for smelting this ore with mineral fuel which the steamers 
carrying it (the ore) to France could bring as a return 
cargo, a scheme somewhat similar to one we have heard 
of being mooted as likely to be attempted in the Bilbao 
district, Spain; and, looking at the position of these 
great deposits, we incline to the belief that the Spanish 
ore is better placed in many ways. (1) From its closer 
proximity to the English coal and iron markets; (2) from 
the greater suitableness of the climate—a surely most im- 
portant point in anything connected with iron manufac- 
ture—to this Indian experience bears testimony; and 
(3) because, although we do not hold the Spanish peasantry 
in very high esteem, they are surely of greater intelligence 
and quite as good physique as the ordinary labourers pro- 
curable in Algeria. 

There would appear to be another mine being worked 
at Soumah, near Bonfarik, also in Algeria, the rate of ex- 
portation from which has been about 100,000 tons per 
annum, and the analyses by M. Méne, published in the 
“ Annales des Mines,” give the following figures for the 
two different classes of ore :— 











A. B. 
Spathic Brown 
carbonate. hematite. 
Sesquioxide of iron .. 1°90 91°98 
Protoxide .. .. .. 60°08 ik 
Oxide of manganese.. 0-09 0°02 
Carbonic acid S | 37°15 _ 
Insoluble rock a a a ee Ue he eee 0°47 0°71 
Ed ae, ony cae” ae 0°31 7°29 
} 100°00 100°00 








In Australia—the topographical arrangement of the report 
is also aiphabetical—a company has been formed to work 
some iron deposits and collieries situate on the main line 
of railway from Sydney to Port Jackson; and if, as Pro- 
fessor Forbes says, the calculations of making pig iron at 
32s. a ton, and small sizes of bars at £5 10s., be anything 
approximating the reality, there must be a splendid profit 
realisable ; and we gather from the statement that castings 
and small sizes would alone be at first attempted, a plan of 
operation which we strongly recommend to all projectors 
of works in new countries as being far more suitable to 
unskilled labour and more likely to meet the early require- 
ments of the districts. To think of competing, for some 

ears at least—until as it were a generation of labourers 
been brought up to the manufacture—with the great 
factories of England for heavy work, or even railway 
bars, appears to us suicidal; and we could mention a place 
in one of our British possessions to which, besides others, 
one mill train was sent with rolls for 4in. squares, and flats 
and bolts in proportion, and this before a single ounce 
of ore had been smelted, and in utter disregard of the fact 
that the natives are small, weak men, and accustomed to 
work naked. We are no reactionaries, but to most pro- 
jectors of works in new countries we would say jestina lente. 
The analysis of the Fitzroy ore, as given by Messrs. John- 
son, Matthey, and Co., is :— . 





Sesquioxide of iron .. .. .. 81°25 = 58 per cent. pig iron. 
| eee 3°45 
. 3°20 
Sulphate of lime Traces. 
Phosphorus Absent. 
Water .. 12°00 
99°90 
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success, the iron produced being considered superior to 
any made from the same quality of pig by hand puddling. 
A 3 high rolling mill on Louth’s differential system has 
also been started satisfactorily at Esperance Works, Liége. 

Canada aud Nova Scotia, judging from the report under 
notice, appear to have a future before them of almost un- 
exampled promise as regards ironmaking, the deposits of 
ore seeming to be unlimited. Mr. Selwyn, the director of 
the geological survey of Canada, estimates that, at the 
Londonderry and Acadian Mines, situate in the county of 
Cumberland, Nova Scotia, down to the depth of 250ft. 
only, there existed more than five and a-quarter million 
tons of iron ores, the analyses of which show them to con- 


| tain—with only a minimum quantity of sulphur and phos- 


phorus—from 40 per cent. to 56 per cent. of metallic iron; 
and as coal can be now obtained from the Springhill Col- 
lieries at about 6s. 6d. per ton, and coke at 12s, 9d. per 
ton, it is anticipated that Bessemer pig will not cost more 
than £3 10s. on the works, and finished steel, of which it 
is proposed to produce from 30,000 tons to 40,000 tons per 
annum, about £8 per ton on the works. In Pictou County, 
also in Nova Scotia, there appear to be immense deposits 
of ores, many of them containing, as will be seen from the 
tables appended, a very high percentage of iron; and, 
according to a report by Mr. Dawson, more than two mil- 
lion tons have already been proved to lie in such positions 
as to permit their extraction by open work. The following 
analyses of these ores are by Dr. Thorpe, of Glasgow :— 








Red | Specular |,; : 
hematite itr Limonite. 

Sesquioxide of iron 56°06 | 96°63 ov 
Protoxide of iron 9°20 | 0°89 _ 
Oxide of manganese .. trace | -- 1°10 
Sulphide of iron .. none 6°06 0°04 
Phosphorus oo es 06 of 6 none | none none 
Alumina... «2 «2 «2s oe os oe os 5°59 | on = 
Lime . 1°88 | -— 0'9l 
Magnesia a a 1°05 — _ 
Silicious insoluble matter. . 23°68 | 3°20 4°80 
Water (loss on ignition) 2°54 _ - 

1¢0°00 a 
Percentage of metallic iron 43°4 6 





What strikes us principally here is the very large quan- 
tity of silicious matter contained in the red hematite, 
which, should it have nootherinjuriouseffect, would certainly 
entail in smelting the production of immense quantities of 
slag—if, however, this can be rendered not only useful, 
but profitable in the production of bricks and other build- 
ing materials, as is proposed by Mr. Charles Wood, of the 
Tees Ironworks, Middlesbrough, the objection in some 
measure disappears. As we have said before, we believe 
from the figures given by Professor Forbes, that there is a 
great future before Nova Scotia as an iron-producing 
country, although we have reason to believe that some of 
the earlier attempts there at reduction by the blast furnace 
process did not prove, financially at least, successful. 

Returning to Europe, we find that in France the ten- 
dency which we have already mentioned on the part of 
the ironmasters to seek, even at a distance, richer ores, has 
developed itself in the decreased importation of ore from 
Belgium and the doubling of that brought from Spain 
and Algeria. 
was 1,002,601 tons of coke pig from 113 blast furnaces, or 
34 tons per day of twenty-four hours per furnace, and 
178,571 tons of charcoal pig from 115 blast furnaces, the 
first showing nearly a duplication of the rate per diem as 
compared with the year 1865; whilst the latter exhibits 
a falling off of about 20 per cent.—a circumstance for 
which we are at a loss to account. Several new enterprises 
seem to be contemplated here, but perhaps the most 
notable feature in the whole report is the statement that 
“Mr. Mortel, the manager of the St. Colombe Ironworks, 


the puddling furnace, converts the porous pig iron of La 
Meurthe into iron of the best quality.” We trust sincerely 


another of the hundred and one nostrums by which san- 
guine inventors have proposed to improve the quality of 
|iron in the puddling process, and which, in some of our 
| districts, are so well known to puddlers as “ physicks.” 

In Germany, too, we find the already named tendency 
| toseek for rich ores for the production of Bessemer pig iron, 
| even when they have to be brought from a great distance ; 








In Austria there appears to have been considerable suc- | and at the Phenix Ironworks in Westphalia the follow- 


cess obtained at Kalin in working a blast furnace with a 


| ing varieties are being smelted :—Magnetic oxides of iron, 


mixture of three-fourths lignite coke and one-fourth char- | from Mokta-el-Hadid, in Algeria, containing no sulphur, 


coal; and a paper “On the Mining Industry of the Tyrol,” 
by Mr. C. A, Balling, of Brixlegg, is quoted by Professor 
Forbes, but as it is specially devoted to blast furnace con- 
struction and working, subjects to which we purpose to 
deal with at length in another impression, we reserve all 
consideration of the details given. 

In the comparison of the statistical condition of the 
Belgian iron trade of 1872 with that of the two pre- 
ceding years, we find that the importation of iron ore has 
increased in the first-named year to,7,969,162 metrical 
tons, as compared with 5,685,712 metrical tons in 1870; 
whilst the exportation is 1,751,591 metrical tons in 1872, 
against 1,798,671 metrical tons in 1870, whilst 1871, at 
1,625,658 metrical tons, stands lower than either. What 
strikes one most forcibly in this return is clearly the e 
increase in the importations, a course which we can only 
attribute to the tendency of the iron manufacturers to 


but with from 0°013 per cent. to 0°031 per cent. phosphorus, 
and from 0-024 per cent. to 0°070 per cent. copper; spe- 
cular oxide of iron from Elba containing 0-008 per cent. 
phosphorus, along with 0°17 per cent. sulphur ; hydrous red 
and brown hematites, from Bilbao, containing 0°28 per 
cent. sulphur, 0°06 per cent. phosphorus, 098 per cent. 
bismuth, 0°12 per cent. tin, and (0°02 per cent. copper; Ser- 
vian magnetic oxides of iron, with 0°025 per cent. phos- 
phorus, and 0°072 per cent. copper; and Swedish magnetic 
ores, containing from a trace to 0°04 per cent. sulphur, and 
0°02 per cent. to 0°04 per cent. phosphorus, We note, how- 
ever, what appears to us an enormous weight of limestone 
used at the Heerder Works, where for reducing a mixture 
of native carbonates of iron with brown and red hematites, 
42 per cent. of the burden consists of this flux. 

e steel industry of Prussia is evidently making great 
strides in the production of all qualities, having increased 





The gross production during the year 1872 | 


has discovered a flux, which, when added to the charge in | 


that this discovery, to which, if successfully developed, we | 
attribute great importance, may not turn out to be only | 


| 
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from 122,351 metrical tons in 1868 to 192,150 metrical tons 
in 1871; and here also we notice that new projects for in- 
creasing the out-turn are in progress of arrangement. As 
one of the results of that marvellous organisation which 
gives to the Prussian Government such power of obtaining 
statistical details, we find in this part of the report a 
series of tables—for only two of which we can make room, 
but which we consider as being most valuable, enabling 
comparison to be made between production and labour 
employed therein, as our readers will see :— 


Puddling | Converting 





























: Millsin | Workmen | 
District. operation. | employed furnaces. hearths. 
Breslau ° * | 113 12,118 07 115 
ae 600) <s | 25 1,079 14 21 
Dortmund.. .. .. | 76 | 38,644 - 
i os) tap. ee wl 125 |} 14,939 59 
Claustal | 2 om 20 
— ' — 
366 47,176 215 
; Cement and| Bessemer Refined Total 
District. puddled | and cast or shear in metrical 
| steel. | steel. steel. tons. 
Breslau i the ee 658 | 413 1,071 
ne os. s2 sv. ve 13 | 1,180 = 1.193 
Dortmund .. es 21,920 141,999 6126 170,039 
Bonn .. os w- 11,724 4, 2340 19,022 
Clausthal .. .. .. 72 7 75 823 
35,037 148,165 





In looking through the part of the report which refers 
to the Grand Duchy of Luxembourg, we are principally 
struck by that portion of it which applies to the clay iron- 
stones found at Schonweiler and Garnich, if these ores 
—one of which contains 47°33 per cent. of metallic iron, 
with, however, 0°10 of sulphuric acid, 0°05 sulphide of iron, 
and 1°58 phosphoric acid—can be sold at the mine for be- 
tween 3f. and 4f. per ton, they are instances of marvellous 
cheapness, only equalled, so far as our knowledge goes, by 
the black magnetic oxide obtainable in Malabar, East 
Indies, delivered at the river’s mouth for less than 3s, per 
ton, and which yielded in the blast furnace at Beypoor 
upwards of 70 per cent. 

The production of iron in Italy is so small—amounting 
only to 11,000 tons of pig iron—that it is scarcely worth 
notice. When, however, we take into consideration the 
proximity of the celebrated Elba mines and the extensive 
forests which exist in the south, it appears somewhat 
strange that no attempt of any importance has been made 
to develope these resources, Labour, too, is cheap, and 
probably the great stumbling-block is the natural antipathy 
of the Italian character to anything approaching severe 
manual labour. 

In New Zealand the Government have offered a reward 
for the first hundred tons of steel made from the Taranaki 
iron sands; and on this head we may record our opinion 
that the Catalan process will be found the proper one to 
adopt, as we do not consider it at all probable a high blast 
furnace could be successfully blown to smelt these ores, the 
danger being that it would choke up, or, technically speak- 
ing, °° FC yb.” 

In Russia the production of iron continues much on the 
increase, and we have in Dr. Forbes’ report an interesting 
account of two blast furnaces recently erected in the Go- 
vernment of Perm, which annually produce, with charcoal, 
from spathic carbonates and brown hematites containing 
from 2 per cent. to 6 per cent. of oxide of manganese and 
32 per cent. to 50 per cent. of metallic iron, but a trace of 
sulphur and no phosphorus, about 6000 tons of pig iron 
of excellent quality. This seems to us, taking into consi- 
deration that the driving motion for the blowing engine 
is a water-wheel of only 26-horse power, a very fair pro- 
duction, whilst the nature of the materials is in itself a 
guarantee, with anything like fitting skill and attention, 
that the quality should be of the highest class. 

Spain is evidently one of the fields to which iron manu- 
facturers are turning their attention as the source from 
which future supplies of rich ore can be most easily drawn. 
Rich, however, as these may be, we question the statement 
that the hematites, spathic carbonates, and specular and 
magnetic oxides which occur in the Valle de Rivas, Gerona, 
yield 50 per cent. of wrought iron in the Catalan forges; but 
if they do then surely the proportionate yield of pig iron by 
the blast furnace process would be higher than 60 per cent., 
at which figure Professor Forbes places it? Although 
some of the ore companies already in operation have not 
been very successful, we yet look upon the Spanish deposits 
as of immense value, varied as they are in character and 
position, and we are fortified in this opinion by the state- 
ment that Krupp, of Essen, has purchased mines in the 
north of Spain to supply his steel works with ore for 
Bessemer pig iron. 

Sweden still stands, and always has done, at the head of 
the list of iron-produciug countries so far as quality is con- 
cerned, and this is evinced from the rise from £3 15s. per 
ton—the price of charcoal pig in 1863—to £9 per ton in 
1873; on this head it is worth noticing that M. Ingel- 
stroem has discovered the fact that many of the Swedish 
contain admixtures of tephrite, a silicate of manganese 
and iron, which probably is a very important help towards 
the high quality of the Swedish pig. Amongst one of the 
veculiar features of the industry in this country mentioned 
»y Professor Forbes is that of 853 tons of old English 
rails having been re-volled and steel topped at the Motala 
works. 

Tasmania would appear to be about to compete in the 
production of charcoal steel for the English market, and a 
scheme is afloat to erect works on the banks of the Tamar 
for smelting the brown hematite ore found in the neigh 
bourhood, which is said to contain from 60 per cent. to 
70 per cent. of metallic iron. In the geological surveyor’s 
report, which we have before us, of the country near 
Ilfracombe, in the west Tamar district, we find him 
speaking of the outcrops of the ore, and giving it as 
his opinion that the cubic contents of that portion 
of the vein above water level would be about 705,800 
tons, all of which might be gotten by open work, 
whilst every yard in depth below the’ water level would, 
according to his calculation, yield—taking of course the 
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whole length of the vein—20,458 tons ; and again, in the 
report of Commissioners of Inquiry on the State of Agri- 
culture and Trade in New South Wales, we find that this 
ore has been found “to consist of pure protoxide of iron 
similar to the black iron ore of Sweden, and furnishing a 
very pure and malleable metal,” whilst Messrs. Clark and 
Ford, assayers in Melbourne, state that it contains 72 per 
cent, of metallic iron. Besides these hematite deposits 
there would appear to be drifts of magnetic oxide almost 
surrounding ion and Mr. Charles Gould, the geological 
surveyor, seems to consider that these have probably been 
remade from some pre-existing bed of ore; but the presence 
of the two qualities in such close proximity is a favourable 
feature for the production, by admixture, of iron of superior 
quality, for which, too, the forests which exist in the 
neighbourhood would afford supplies of charcoal. The 
difficulty of the district is of course labour, but this is one 
which will cure itself as the population increases. 

We learn, too, from other sources, that it is in contem- 
plation to establish charcoal smelting furnaces near 
Launceston, Tasmania, and that plans of the machinery, 
&c., have already been prepared and sent out. 

The account which Professor Forbes gives us of the 
method of iron smelting adopted in the mountain ranges of 
Kirtschov and Costivar, in Turkey, is mainly interesting 
from its being a development on a slightly larger scale of 
the first part of the Indian process for the production of 
the Wootz steel ; indeed to us, and we have seen the latter, 
it —_— precisely similar in principle, and differing only 
in the size of the furnaces, and the blowing power being pro- 
duced by water-wheels instead of the primitive goat-skin 
bellows worked by hand. 

Wehave frequently expressed our conviction that the future 
great rival of this country in the production of iron must 
be the United States of America, where deposits of ore 
and mineral fuel—to which our own are but Lilliputian 
only—await a sufficient supply of cheap labour, or a further 
adaptation of machinery, to enable their manufacturers to 
compete with us to advantage, and Professor Forbes’ report 
fully confirms this conviction. There is an immense expan- 
sion in this industry already, the weight of railroad iron pro- 
duced alone having more than quadrupled itself within the 
last ten years, rising from 213,912 tons in 1862, to 850,000 
tons in 1872; whilst in this latter year 125,361 tons of pig 
iron were converted into steel by the Bessemer process, 
and this quantity it is believed would have been further 
increased but for the difficulty in procuring a supply of 
spiegeleisen. Amongst the most remarkable new dis- 
coveries noted is that of a deposit of ore at Hensingeville, 
Pennsylvania, 18ft. thick, and extractable at a cost of not 
more than 4s, per ton; and, again, the State mineralogist 
of Wisconsin states that there is suflicicent iron ore in the 
neighbourhood of the Black River Falls to supply the whole 
of the United States demand for the next ten years. The 
concluding portion of this part of Professor Forbes’ most 
valuable paper is, as he says, chiefly extracted from the 
Statistical Report of the National (American) Association 
of Iron Manufactures for 1872, which has already been 
reviewed in these columns, and to which we need not now 
refer; indeed, this article has already, in spite of ourselves, 
run on to such a length that we must defer noticing the 
second portion of the report, Metallurgical Technology, 
until another opportunity; and, in acknowledging our 
great obligations to Professor Forbes, would congratulate 
him on the very useful and exhaustive record which he 
keeps and furnishes to the world in so complete a form of 
these great foreign industries, 





WHITTLE’S PROCESS OF MANUFACTURE OF 
NAILS. 


IN manufacturing nails singly by the hot process—which are 
commonly known as wrought nails — by machinery, very many 
difficulties have from time to time presented themselves, and 
numbers of patents have been obtained, and vast sums of money 
expended by different individuals in their endeavours to overcome 
them. Still the great obstacle to be overcome—viz., the wear and 
tear of tools caused by the softening of the steel which follows 
on being brought into contact with the intense heat from the iron 
of which the nails are being made—remained It thus becomes 
an expensive matter to keep the machinery in an efficient working 
state, as skilled machinists and tool makers must be employed for 
the purpose, commanding good wages. This difficulty Mr, 
Whittle, of Harborne, near Birmingham, the inventor of the 
machinery we illustrate, claims to have at length overcome by the 
arrangement of mechanism illustrated at page 152, and although he 
has now made many tons of nails, and turned out more than 
double the quantity in a given time that he ever made by any pre- 
vious arrangement of machinery, not one shilling, he states, has been 
expended in wear and tear of tools. The iron from which the 
nails are made is in the form of flat bars, the width depending upon 
the number of nails intended to be made at once; the present 
machines are making ten 4in. nails at one operation, although 
twenty, or thirty, or almost any number may made at once, 
providing the machinery be of sufficient strength. Some tive or 
six bars of about 6ft. in length are inserted through openings in 
the front of a furnace, and when brought to a white heat for 
about 2ft. of its length, one of them is taken to a rolling machine, 
the end of the bar being inserted between a pair of eccentric rolls, 
and pushed forward to an adjustable stop placed at such a dis- 
tance behind the rolls, as to cause them to give a suitable amount 
of taper to the end of the bar, corresponding to the taper of the 
nails to be made; so soon as the rolis seize hold of the iron it is 
forced back in the direction of the workman, thus the end only is 
tapered; a length of the bar corresponding to the length of 
nails to be made therefrom is now cut off by the action of a pair 
of shear blades. The separated piece or wedge-shaped blank then 
falls down an iron incline or spout, and is passed to a slittin 
machine, when itis dropped between a set of slitting solls mounte 
on strong spindles, and driven by wheel gearing and a swiftly 
revolving fly-wheel. The piece of hot iron being now seized by 


these steel jaws is instantly swallowed down out of sight ; but | 


soon a shower of separated nail blanks or headless nails is seen 


to rush down another iron spout placed below the machine, where | 
they soon accumulate on the floer in a glowing heap, and become | 


thoroughly annealed by their own heat. ter each piece has 
been rolled out and cut off, the heated bar is again inserted 
between the tapering rolis, and the same operation is repeated 
until the heated part is worked off, when it is again returned 
to the furnace and a fresh bar taken out, and the process 
is repeated with such rapidity that three hundred 4in, nail 
blanks can thus be forged in the space of forty minutes, 





When the nail blanks are cold, they are conveyed to the shaking 
room, where they are shaken in a barrel for the space of about tive 
minutes, to free them from scale adhering to them ; they are then 
carried to the heading machine. Here they are placed by the 
hands of children in a series of holes in the periphery of a re- 
volving disc, which is moved round by an alternating motion ; each 
blank is thus brought between a pair of gripping dies which holds 
securely whilst being headed, by the action of a powerful bolt 
worked to and fro by a crank and driven by a heavy fly-wheel 
and strong gearing. As the disc revolves the nails drop from the 
machine down an iron spout, from whence they are removed 
to the ge and store-room. 

The ni thus made are of excellent quality, the process of 
manufacture materially improving the toughness of the iron ; they 
will stand the test of ben , clenching, or twisting, equal to the 
hand-made nails, and are suitable for driving into any kind of wood, 
whether hard or soft, although they can be sold at little more 
than the price of cut nails, which are only suitable for very soft 
wo! 

Fig. 1 is an end elevation partly in section, and Fig. 2 a front 
elevation in section of the machine for slitting the wedge-shaped 
plates of iron into nail blanks. 

aa are the slitting rolls; ) 6 guides for guiding and straighten- 
ing the nail blanks after they pass from the rolls; c, a central 
guide or separator, forming an acute-angled space with the guides 
b b, into which the slit blanks are forced by the action of the 
slitting rolls and are thereby straightened before leaving the 
machine. The guides & b oscillate on the axis 1? ), carried by the 
bars d, working in the frame of the machine; similar bars f f are 
also arranged across the bottom of the guides } 6, the whole series 
being braced together by the vertical rods g 7; the blanks are 
liberated from the machine by raising the hand lever k, which 
causes the tappets i h to act on the bars f f, thereby opening the 
guides b b sufficiently apart to allow the nail blanks to fall from 
the machine. The guides b b are pressed together by strong 
springs. 

Fig. 3 is an elevation in section of a pointing machine. a@ a are 
the pressing or tapering rolls, m m are the bearings or spindles, 6 
is a stop against which the heated bar is pushed by the workman 
when inserted between the opening in therolls, The heated bar is 
placed by the workman in the space formed by the junction of the 
rolls and lightly pushed forward in the direction of the adjustable 
stop 6, as shown inthe drawing. By the rotation of the rolls, they 
being eccentric, on the faces, the bars will be tapered to a point 
and delivered back to the workman. 

Fig. 4 is a longitudinal section of a heading machine; ia this 
machine the nail blanks are fed into the machine by hand in a 
cold state. The blanks are brought successively between a pair of 
hard steel gripping tools a a, by the alternating action of the re- 
volving disc b, and headed by the tool c, actuated by the sliding 
bolt d, worked by a crank motion and the connecting-rod e. After 
the nails have been headed, they fall from the openings in the disc 
as they approach the lower side by their own gravity. 

Fig. 5 shows a plan of the disc together with a portion of the 
heading and punching tools. The general action of this machine 
will be readily understood by the drawings. 








THE IRON AND STEEL INSTITUTE AT LIEGE. 

Want of space in our last impression compelled us to hold over 
the following report of a discussion which took place on the 
Siemens-Martin process : ~- 

Mr. Martin, who was introduced by the President as an eminent 
metallurgist and the co-patentee with Mr. Siemens of the process 
that bears their joint names, explained to the meeting a modifica- 
tion of his process of making steel by which it is produced direct 
from the ore. Mr. Martin also showed a sample of the steel pro- 
duced by his method, which is not to be confounded with the 
method of making steel described in our impression for Juve 27th, 
page 404, but is identical with that described in THE ENGINEER 
for March 28th, page 185. 

Mr. Williams inquired as to the cost of making steelified iron by 
Mr. Martin’s process, but the latter had no figures wherewith to 
enlighten the meeting on that point. 

Mr. Whitwell said if Mr. Martin could show them results to 
prove that his process was better and more economical than the 
methods now adopted, he for one would not hesitate to adopt this 
or any process that was a manifest improvement, but until such 
results were before them, he preferred to stick by the old plan. 

The President said: I am old enough to remember that many 
people have tried this before. In 1843—thirty years ago—Mr. Clay 
proposed to us at Walker Ironworks to make steel direct from the 
ore, and I remember quite well giving him carte Llanche to carry 
out the direct reduction of the ore pretty much in the way 
described by Mr. Martin. I need not tell you, however, that upon 
that occasion the process was an entire failure, and had to be 
abandoned. Allusion had been made to the improved nature of 
the combustion carried on in the blast furnace. We have had 
that matter before us on many occasions; and, in considering the 
defects of the old plan of reducing the iron, we are compelled to 
admit that the nature of the combustion going on in the blast 
furnace necessarily involves a great loss. You must not forget, 
however, that against that inevitable fault on the part of the 
blast furnace you have to set one enormous advantage, and that is, 
that of the heat sogenerated thereis practically littleornonelost. All 
the heat got by combustion, with the exception of the waste heat going 
outin thegases, isentirely utilised. When youcompare this with the 
results obtained in the old reverberatory furnace, no one can fail 
to be struck with the great advantage possessed relatively by the 
blast furnace. There is no reverberatory furnace of the old con- 
struction built up to this time, where much beyond seven per cent. 
of the actual ealorific heat is utilised. This fact has been proved 
by the experiments of my friend M. Kraus, of Louvain. The 
furnace of Mr. Siemens has certainly an advantage over that state 
of things, but of the heat obtained even in this furnace not abovel5 
or 20 per cent. is ufilised, so that 80 per cent. of fuel is lost—that is, 
supposing it possible to carry on the reduction of iron in an 
atmosphere of pertect combustion. I have taken leave to doubt 
that, but at the sme time, it would be wrong in us as an Institute 
to discourage the cudeavours of these gentlemen to make iron by 
what is called the direct process. On one point I have a very 
strong opinion. However applicable these new systems may be 
for obtaining iron, or steel, or metal, in any form whatever from 
rich ores of the character of hematite, they will be found 
utterly inapplicable to ores of the ordinary kind. I should 
like my friend, Mr. Williams, to tell us the nature of the plant he 
would require to crush into fine powder 10,000 tons of Cleveland 
ironstone per week, Yet Mr. Martin had put it down as a sine 
qué non that the ore must be finely divided. With regard to the 
consumption of fuel, I think that, on the whole, the blast furnace 
is not a bad servant ; but it is a servant beyond all price in regard 
to the perfect manner in which it effects the reduction of the ore. 
Against that you have what the gentlemen themselves admit to be 
imperfect reduction. You begin by losing one-fourth or one-third 
of the iron subjected to their process, and it becomes, therefore, a 
question of ee loss. Do you prefer losing fuel, if fuel is 
to be lost, or do you prefer losing the ore? Mr. Martin is not 
prepared to give the relative cost of his process, but I suppose we 
must thank him for bringing it under our notice. 





Ir will be remembered that the Pacific and Oriental steamer 


| Bokhara, when leaving Hongkong, struck on a rock not hitherto 
| known to exist. The rock has been searched for and found, and 


has now been marked in the charts. Both entrances to the harbour 
are being passed by at least a dozen ships and steamers every day, 
so that the accident is almost as surprising as would be the 
discovery of a new rock in the Thames at Gravesend. 





Tue Hutt Ironworks Company (LIMITED).—A company is 
being formed under the above title, to carry on the business 
of Messrs. Allott, Thelwell, and Co., of Hull. The capital 
of the company is £100,000 in £10 shares. The works, which 
are now, we understand, producing about 170 tons of mer- 
chant iron per week, besides a considerable quantity of forgings, 
comprise rolling mills, forges, and the necessary appliances for 
the manufacture of all classes of bars, finished iron, and heavy 
shafting. They have been in operation upwards of twenty years. 

STEAMBOAT Prer AT BLACKFRIARS BrinGe.—After a long nego- 
ciation between the Bridge-house Committee of the City of London 
and the Thames Conservators, an arrangement has been entered 
into for the erection of a new steamboat pier at Blackfriars Bridge. 
It will be placed at a point between Blackfriars Bridge and the 
bridge of the London, Chatham,’and Dover Railway. There will 
be two approaches by means of a swing bridge. Messrs. Beck 
and Co. have taken the contract from the Conservators for the 
sum of £1500 for the construction of the foundations, a work of 
some difficulty, as the piles can only be driven at low tide. The 
contractors have been engaged night and day for the last seven 
weeks, and it is expected that this portion of the work will be 
completed in about a fortnight. 

TURKISH [RONCLADS.—We gave in our impression of the 22nd 
of August a list of the German ironclad fleet ; a similar list of the 
Turkish ironclad fleet may be of interest, showing, as it does, that 
Turkey ranks as the third in the list of naval countries, England 
possessing 50, France 30, and Turkey 19 iron or ironclad ships :— 

Lronclad Frigates 


Name. Gans, Weight of shot in lbs. Horse-power. 

i. Azizieh nn eo 
° er (15 150 

2. Orkanieh.. .. “PL 300 °° °* ++ 900 
5 59 

3. Oamanieh .. .. .. { 7: = — a. 

4. Mahmoudieh.. .. .. } . aes = ne. be ae ee 

en ee eee 

Tronclad Corvettes. 

6 Dele Debend.. 2. 2s 6 ce oe ce BOD we oe oe OD 

7. Avnilllah.. + 250 .. 2. « 400 

8. Mouyni Zafer.. 4 250 .. .. .. 400 

35 

9. Assari Skevket : a 400 

10. Nedjeni Shevket .. ; ? aa. 400 
Valin a 6 250 

11. Idjlalieh .. hes 120 490 








me NN eee een 


Monito 
12. Loutfan Djelil 1 200 
1 
2 
13. Hefzi Rahman 1 200 
DB ae eo 2 
funboats, 
2. . 2. ee sr 9in. bore.. .. 150 
15. Beuyur Delen a ee Yin. bore.. .. 150 
16. Semendré 2 Yin. bore... .. 150 
i a ee 9in. bore... .. 150 
18. Fodgoritm. .. «2 oo 3 ‘es Yin. bore... .. 150 
Ruilding. 


19. Mukademei Khair, corvette, 4 guns, 300-pounder. 

Besides the above-mentioned, Turkey possesses nearly 100 un- 
armoured vessels, carrying guns of various calibres, and several 
ironclad frigates are being at present constructed. 

Roya Po.yrecunic InstiruTion.—One of the chief attractions 
at the Polytechnic at the present time is a lecture by Mr, J. L. 
King, on the ‘Vienna Exhibition,” illustrated by dissolving 
views. The pictures themselves are thoroughly reliable, since 
they are coloured photographs projected on the screen by the large 
magic-lanterns of the institution. Mr. King spent a long time at 
the Exhibition, examining it personally throughout, although it 
covers five square miles of ground, so he is able to give much 
more information on the subject than can be compressed into a 
short lecture; he therefore intends delivering a series of lectures 
on the Vienna Exhibition, and in a week or two will have one 
ready on the Machinery Court. The present lecture treats chiefly 
of the city of Vienna, of the methods of getting there from 
England, and the general features of the Exhibition, taken as a 
whole. A striking picture is shown of the method of wateiing the 
streets of Vienna. A number of women are seen working a 
gigantic and very primitive pump, whilst the water-cart dis- 
tributes a great stream over the street or pavement—as for- 
tune wills it—from a ponderous movable nozzle, imperfectly 
controlled by one man, at the expense of a considerable 
amount of muscular exertion. There appears to be an opening 
for any enterprising man who will introduce London watering 
carts into Vienna. M-.. King also gave a lecture on ‘‘ Domestic 
Electricity,” illustrated by experiments and diagrams, in which 
he explained the construction of the ordinary electro-mag- 
netic apparatus, used to ring electrical bells, and to in- 
dicate the room in the house or ‘hotel from which the summons is 
sent; he selected the bells of a particular maker for special notice, 
which, except on advertising principles, could scarcely be con- 
sidered fair to other manufacturers.. However, the lecture was a 
very good one, and pleased the listeners. It is the first of a series 
of lectures on the application of scientific inventions to household 
purposes, and if Mr. King gets up oue before the winter comes on, 
on the economical consumption of gas and coals, he will have 
plenty of publicity and plenty of listeners, but should serve the 
public interests in the matter and not call special attention to the 
maker of one stove, grate, or burner alone. Some useful sugges- 
tions on the subject will be found in a letter on ‘Social Engineer- 
ing Considered as a Source of Profit,” published two or three 
months ago in these pages. There is an amusing entertainment 
written by Dr. Croft, entitled the ‘‘ Enchanted Glen,” somewhat 
of the nature of a theatrical burlesque. The songs therein are 
witty, and given with good effect by Mr. J. Oscar Hartwell and 
others, but there is some horribly loose science in one of them on 
the doings of ‘‘ Ole King Cole, and his colliers three,” for the 
author speaks ofthe probability of finding an economical substi- 
tute for coal. To these who have studied the workings of the 
great law of the conservation of energy, nothing appears at pre- 
sent to be more impossible; a few beds of sulphur below the sur- 
face of the earth, and many trees above it, have not; yet united 
with oxygen; they cannot supplant coal economically, and 
nearly all other substances on the earth have united with 
oxygen; they are burnt and dead so far as motive power is con- 
cerned, The other chief sources of energy within the reach of 
man are the motions of winds and tides; heat can be obtained from 
these, but at enormous expense as compared with the cost of 
coal. No scientific man wil! use the word “impossible” with- 
out great caution, but it is almost justifiable to use it as 
applied to the grievous scientific error, the utterance of which 
drew forth such a round of applause from a popular auditory 
at the Polytechnic. ‘he old man at the Polytechnic,” Mr. 

jramstone, who acted us diver there for a whole generation, 
and had become one of the *‘ institutions” of the city of London, 
is, we regret to say, dead; indeed, the notice of him which we 
once published came out only a short time before he breathed his 
last. Professor Pepper and Mr. Tobin, we have been informed, 
are in America; they have separated, and are lecturing indepen- 
dently of each other. Recently there has been a general improve- 
ment in the entertainments at the Polytechnic; the lectures are 
more instructive, and got up with greater care in the matter of 
aceuracy, and in the mutter of giving much useful information in 
few words, whilst the entertaining portions are more amusing, 
and acted out with greater spirit than when the odd men and 
assistants of the Polytechnic were pushed upon the stage in 
gorgeous dresses, and slouched about with a guilty air until, to 
their own relief and that of the observers, they succeeded in 


. crawling through their respective parts. 
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ROTARY GUN CARRIAGE— 


DESIGNED BY 


THE accompanying illustration, for which we are indebted to the 
Army and Navy Journal, of New York, represents a new system 
of transferring the battery from side to side without resorting to 
the complicated method of pivoting, practised in United States 
vessels of war. In addition to the advantage of rapidly trans- 
ferring the guns from side to side, an all-round fire is also 
secured by this new system, as will be seen by the following 
description. 6 : 

The readers of the Army and Navy Journal, of New York, will 
remember that an account of the famous thirty Spanish gunboats, 
geet in it, contained detailed plans of a rotary gun carriage 

esigned by Captain Ericsson, turning on a circular ring applied 
near the bow, the guns, as in the present case, firing en barbette. 
This plan of rotating the slide round a central pivot having proved 
successful on board of the gunboats referred to, the Spanish 
Government has recently procured an additional number of slides 
and re while the new system of fighting either side of the 
vessel with a single battery has been adopted on board of the 
Chickamauga. This system we now proceed to describe :— 

The leading feature of the device is that of placing the gun 
carriage and its rotary slide on a circular platform, supported on 
four cylindrical rollers (partially shown at f f), provided with 
flanges like the wheels of railway carriages. These rollers, the 
axles of which turn in appropriate bearings under the platform, 
move on two flat parallel bronze rails, / and m, secured to the deck 
at right angles to the line of keel. One of these rails, m, is 
provided with cogs on the outside, thus forming a toothed rack. 
A small horizontal cog-wheel under the platform is geared into the 
said rack and actuated by a set of cog-wheels arranged as in 
ordinary liftingjacks, The gearis put in motion bya vertical spindle 
having a hand-wheel attached to its upper end, the lower end 
being made to fit a square socket, n, al in the axle of the 
actuating pinion of thegear. It is hardly necessary to observe that 
after having transferred the platform to the desired position, the 
vertical spindle should be lifted out of its socket and removed, in 
order not to interfere with the free rotation of the slide. It may 
ks mentioned that in addition to the gear referred to, suitable eye- 


bolts are applied to admit of employing ordinary tackle in trans- | 


ferring the platform from side to side. Having been rolled into 
— on the fighting side of the vessel—say starboard—the plat- 
‘orm must of course be secured by two fighting-boltr, One of these 
is seen at k, the second of the pair being concealed by the slide. 
On rolling the platform to port, after having removed the tighting- 
bolts, the latter will be inserted through the bolt-holes of the lugs. 
k, on the opposite side of the platform. It should be observ 
that in housing the gun, the fighting bolts will occupy diagonal 
positions, plates as shown at / being inse in the deck 
accordingly. 


Artillerists are aware that if the force of the recoil were brought | 


to bear on the central pivot round which the slide revolves, the 
latter would be lifted up violently or seriously jarred at the 
instant of discharging the gun, since the vertical line passing 
through the centre of the trunnion is far in advance of the cen- 


tral pivot when the gun is rolled out. To prevent such lifting | 


or jarring, a very effective expedient has been resorted to by 
the constructor 


and firmly against the circumference, p, of the platform. 
It will be ily seen that if the bracket referred to, which 
acts as a hook, be placed at a acd distance, while the pivot 
round which the slide turns fits loosely in its socket, the force of 
the recoil will be received yy by the edge, p, of the platform 
at the point where the bracket, d, bears. The professional reader 
cannot fail to perceive the advan of transferring the strain 
from the central pivot in rear of the trunnion to a point in 
advance of the same. Obviously, the practical result be that 
of causing the and slide to down against the plat- 
form, instead of being violently jarred or lifted up, as it would be 
if the force of the recoil were brought to bear on the central pivot. 
Regarding the proper position of the fighting-bolts for securing the 
platform during firing, it will be evident that if inserted at k, as 
shown (for the sake of ready explanation) in the engraving, the 
platform would be lifted or jarred at the moment of di i 
the gun; while by inserting the 
will be to depress the platform, 
throughout the entire structure, 
The friction-bar, c, which in the al carriage was made of 
iron, has been made of bronze in the recent ca con- 
structed for the Spanish Government at the Delamater Iron Works. 
It was found in practice that the application of oil or grease to 
this bar, indis ble to prevent its corrosion, considerabl: 
diminished the friction, a circumstance of no importance if the rid 
minution had been constant in amount; but the lubricating 
medium varying in quantity, obviously caused irregularity in the 
ntensity of the required friction. Bronze being now substituted 


ereby securing perfect repose 


viz., that of attaching a bracket, d, at the for- | 
ward end of the slide, extending about 2in. below its base, | 


yee Bp at g, the ew | 


CAPTAIN ERICSSON. 


gut: 


Ht 


i hil 


Af 


for iron, renders the application of grease unnecessary ; hence the 
friction between the wooden lining of the’clamp, , and the bar c, 
becomes uniform. Accordingly by pushing the hand lever,’a, to a 
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TuE Coalbrookdale Company are now manufacturing the neat 
'and ingenious grate which we illustrate in the accompanying 











SPANISH WAR VESSEL CHICKAMAUGA. 


given notch of the circular tooth, rack, s, it has been founl 
that the length cf the recoil may be regulated with desirable 
exactness, 


T FIRE-GRATE 





MN HAN 











upon which a rapid current has a tendency to carry vessels. A 
large additional saving to commerce would be effected by the use 


engraving. The invention consists in fitting the grate with a draw | of the short and uninterrupted passage across Florida by the ship 


door shutter, as shown. 
up, and giving the appearance of an ordinary register grate. A, 
one plate drawn half-way down to prevent smoke coming into the 
room. B shows the grate shut down for the night, to be fas- 
| tened with a small pin or lock, if required, in banks, offices, &c, 
When the grate is locked, air can be admitted into the room, 
during the summer, by pny ye the top plate about 2in.; 
if a fire is required, it oy | 

hours. The grate requires li 


> 


in large halls, &c., on a hearthstone, at a considerable distance | tion to that effect. 
from the fireplace, giving the appearance of an ordinary ae n 
van- 


grate, with the safety of a closed stove. The three leading 
tages are: Warranted to prevent smoke coming into the room ; 


C shows the grate with the shutter | canal, instead of the long passage round the peninsula as at present 


followed, In addition also to the other advantages, Mr. J. J. 
| Williams, who surveyed the Tehuantepec route, under the direc- 
tion of the American Government, estimates that 2,000,000 
tonnage would be added to the commerce of the Gulf if a canal 
were cut across the Isthmus of Panama, a fact which enhances 


and | the importance of this project. The State of Alabama has already 
kept burning slowly for several | moved Congress for its survey and construction, and the committee 
ttle or no setting, and may be placed | of the Senate promptly r 


ponded by r ding an appropria- 
It is ner me stated that all commercial 
ations would be benefited by the construction of the canal. 

Rai.ways In TurKey.—From a short official report upon 


this subject we learn that several parties of Turkish engineers 





to prevent any person, loose stone, or brick obtaining access to the have been recently surveying the province of Aleppo and those 


| room by the chimney ; and to remove all danger by fire from the | adjoining it, with a view to the selection of the be 
| fireplace. If the chimney be on fire, it can be instantly put out by | for the great line which may at some future time connect 


drawing the two plates to the bottom. The grate can be made of | India Q 
ornamental design. The plates are evenly balanced with | been acknowledged by these engineers that the works would 


| an 
| weights, and can be moved with the greatest ease. 





| SovurH Kensincton Museum.—Visitors during the week end- | desirable as the 


| ing 30th August, 1873 :—On Monday, Tuesday, and Saturday free, 
| tions, 2012 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 6 p.m., Museum, 1501; Naval and other collec- 
| tions, 59; total, 1 


years, 14,662 ; total from the opening of t 


st direction 


with Europe by railway communication. It has 
| be lighter were the port of Tripoli made the terminus on the 
Mediterranean, but that the cost of the construction of a 
harbour there, as also at Suedia, would make Alexandretta more 
rt from which the railway should start for the 


Persian Gulf. The difficulty and expense of bringing either of 


| from 10 a.m. to 10 p.m., Museum, 15,264: Naval and other collec- | the two former points into connection with a line from 


Constantinople through Asia Minor would also have an influence 
in favour of the selection of Alexandretta. The chief question for 


8,836 ; average of oes week in former | settlement, however, seems to be whether it would be more 
e museum, 12,730,577. | advantageous to take a direct course from the Mediterranean to the 


| THe Frorma Suir Canat.—-The Board of Trade of Mobile, | Persian Gulf, or to deviate from it in order to pass near the 


asking for an appropriation for a survey for a ship canal, to open 

ship communication between the waters of the Gulf of Mexico 
| and the Atlantic Ocean, through the Florida peninsula. The 
| a ger canal, 





it is pointed out, might commence at Tamper 
, on the Gulf side of Florida, At this point there is a nat ly 
-protected harbour, with ample depth of water for shi 
| drawing 20ft., and the channel could be Ym ge ~ -y 
| East of Tamper Bay, in a distance of 125 miles across the pe- 


U.S., recently prepared a memorial to the American Congress, —— 
e 








ls 


towns lying between the two seas. Mr. Haddon, the 
offi ngineer, who has given much attention to the subject, 
expresses the opinion that the direct route would be better than 
the circuitous one both for the inéerests of Turkeyand England. So 
far as Turkey is concerned it is evident that this railway would be 
essentially an agricultural line, and should, therefore, not be led 
out of its ordinary course for the purpose of seeking markets 
which the existence of cultivation proves to be already accessible 
to local produce. On the whole it seems probable that the 

ion of th i 3s above tioned will result in a 





re 





ninsula of Florida, at its narrowest part, with one exception, the 
maps show on the Atlantic coast depths of 27ft. to 28ft. of water 
| quite close to the shore, and thence to the broad expanse of the 


Atlantic a free and unobstructed way for vessels, It is believed | mention I 
| by competent authorities that a very efficient ship canal, with | the —, under the name of the Pioneer 
| | uate depth of water, could be made without great cost, The | thro notwithstanding great 
land a few feet eleva- | The 
a canal would be | carri 
around the southern point of Florida is | have n " ; 
tornadoes, and is beset with concealed reefs, proved most suitable for the Turkish provinces, 


is level across the proposed route, with 
| tion above tide water. The importance of su 
| very great, The passage 
Nee A 


| narrow, sub 





| 


e — 
recommendation of the more direct line practicable from sea to 
sea, Appropriately to railways in Turkey it may also be 
+ the one rail system, invented by Mr, Haddon, 
ilway, has fallen 
at Aleppo, 


prospects success, 
+ cost would have been almost less even than that of a 
road, while the time required for its undertaking would 
n months instead of It would have doubtless 
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Merit 


Progress 


Merit 
Merit 


Progress 
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BRITISH SECTION. 
(Continued from page 131. 1.) 
Names. Groups Awards. 
Clark and Co., Rathbone-| VII. | Medal 
place, Oxford - street, 
London, and 8, Karnth- 
nerstrasse, Vienna. , f 
Clark, Brothers, and Od-| XIIl4. | Honourable Mention 
ling, Kirke White-street, 
Nottingham } ? 
Clarke, The Rev. J. L.,| JIL Honourable Mention 
Ealing, near London E i 
Clarke, Son, and Morland, VI. Honourable Mention 
Glastonbury, Somerset 
shire 
Clarke, Edward, Patent Vil Honourable Mention 
Crank Works, Lincoln 
Clarke, G. B , Park-street, IV. Honourable Mention 
Woburn 
Clarke, I. P. and Co., V. Honourable Mention 
King-street, Mills, Lei- 
cester 
Clark, J. and Co., Paisley V. Medal : 
Thread Works, Paisley | 
Clark, William, 232, Ox-| VIL | Honourable Mention 
ford-street, London 
Clark, W., and Sons, 383, VIII. | Honourable Mention 
Kennington-rd., _Lam- 
beth, London 
Clarkson, Brothers, Glas- XIII. | Honourable Mention 
row 
Clayton, Son. and How- Il. Medal - 
lett, Atlas Works, Wood- 
field-road, Harrow-road, 
London 
Clayton and Shuttle- ( XIII. | Medal . : 
worth, Stamp End XILLaA. | Medal - 
Works, Lincoln UDiploma of Honour in Austrian section 
Coalbrookdale Company, VII. edal - 
Coalbrookdale |’ 
Coats, J. and P., Fer- V. | Medal . - 
guslic Thread Works, | 
Paisley | | 
Codd, H. (per Dows, XIII. | Medal - - 
Clark, and Co.), Grove 
lane, Camberwell, Lon 
don } 
Cogswell, J., and Co., V. | Medal . 
Trowbridge, Wilts | 
Cobné, 8. (per H. C Had- ILI. | Honourable Mention 
don), 62, Falmouth-rd., 
London 
Coleman and Morton, 
London - road, _Iron- XIIL. | Honourable Mention 
works, Chelmsford, XILLa. Medal . - 
Kssex 
Collings & Wallis, King VIL. | Honourable Mention 
Edward’s-rd., aoe X. | Honourable Mention | 
Collinson and Lock, 109, VIIL a al - 
Fleet-st., London 
Colman, J. and J., 108,§ ‘III. {end . 
Cannon-st., London 2 iV. Medal ° 
Colthurst, Symons, & Vo., IX. | Medal - 
Bridgewater | 
Combe and Barber, Falls XIIL. | Diploma of Ilonour 
Foundry, Belfast } 
Constable, W. H., Stained NXT | Medal - 
Glassworks, Cambridge | 
Convict Prisons in FEng- XNAVI.) Medal - 
land, Directors of 
Cooper and Holt, 45, 4%, VIEL. | Medal 
md 59, Bunhill-row, | 
London 
Copeland, W. T., and . | ” 
Sons, 160, New- Bond- = ew . b 
t., London = P , 
Copestake, Moore, Cramp Vv. | Medal : 
ton, & Co., Bow Church- | 
yard, London. 
Corbitre, B., and Son, 30, V. | lonourable Mention 
Cannon-st., London | 
Corcoran, Bryan, Witt,; VII. | Honourable Mention 
and Co., 28, Market- | | 
buildings, Mark-lane, 
London | 
Cornelissen and Talle, 22, Il. | Hoveurable Mention 
Great Queen-street, Lon- 
don 
Cornes, W. W., and Co.,| V. Hvunourable Mention 
Macelestield 
Coultas, James, Perse-| XIILA. | Honourable Mention 
verance Ironworks, Spit- | | 
legate, Grantham. | 
Cowan, Alex., and Sons,| XI. | Diploma of Honour 
Valleyficld Mills, Pen- | | 
nicuick, near Edinburgh 
Cremer, W. H., 210, Ke- X. | Honourable Mention 
went-st., London | | 
Critchley, Brinsley, and V. | Honourable Mention 
Co., Macclesfield, | 
Crosse and Blackwell, 21, IV. | Medal 
Soho-sq., London j | 
“Crown” PerfumeryCom-| III, | Medal : 
pany, 40, 7: Ludn, | 
Cc umberland, 3, Rue Vv | Medal - 
Scribe, hy | 
Cwmaman Coal Company, I Honourable Mention 
Carditf 
Cwmorthin Slate, Com- IX, Medal - - 
pany (Limited, Port- 
Madoc, North Wales. 
Damon, Robert, Wey- XXXVI, Honourable Mention 
mouth 
Davey, Paxman, andCo,¢ | XII. | Medal . - 
Colchester | XItta. Honourable Mention 
Davies, D., Crumlin,| XI, | Meda - 
Newport, Monmouth. | 
shire | 
Davis, G., Son, and Co.,| VII, | Honourable Mention 
37, 37), and 38, Sunst., | 
West, ‘Birmingh: un 
Davis and Primrose, 68,| XIIL. | Honourable Mention 
Duke-st., Leith 
Daw, G. H., 57, Thread-| XVI, | Honourable Mention 
needle-st., London 
Day, Howgate, and Holt, V. Medal - 
Dewsbury | 
Day, John B., Savoy-st., XI, | Medal - 
Strand, London | 
De Bergue, C., and Co.,) XIII, ; Medal 
10, Strand, London 
Deed, J. 8. and Sons, 451 6 Vv. Honourable Mention 
Oxford-st., London = Vi. Honourable Mention 
De Leon, M., and Co., 24, XII. | Honourable Mention 
Rathbone-place, Oxford- | 
st,, London | 
Denny, W., and Brothers, | XVII. | Medal - ° 
Dumbarton | ia 
Denton and Jutsum, 8, Ill, | Medal - - 
New Broad-st., London’ | | 
a John Ba Black-| XIII. | Medal - - 
urn 
Dewhurst, J., and Sons, Fe Medal - - 
Beile Vue Mills, Skipton 
Dewrance, J., and Co.,} XIIf. | Honourable Mention 
176, Great Dover-street, 
London 
Dickins and Co., 8, Mars- V. Honourable Mention 
den-st., Manchester 
Dicksons, Ferguson, and V. Medal - - 
Co., Linenhall - street, j 
Belfast 
Dinneiond and Co., 172 Il. Honourable Mention 
> Xow Bond-st., mh g El v. Honourable Mention 
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+} Glass engraving, 





























Description 
Names, Groups Awards. of medals 
awarded. 
Dixon, J., and Son, Man- IV. Honourable Mention | — 
ning-st., Bermondsey, 
London 
Dougall, Jas. D., 59, St. VII. | Honourable Mention — 
James’-st., London VIII. Honourable Mention _ 
Doulton, H., and Co., Vil. | Medal - -| Merit 
Lambeth Pottery, Lon- {X. Medal - - | Merit 
don XVIII. | Medal - | Merit 
Doulton and Watts, 28, § IX. Medal - | Progress 
High-st. Lmbth, I Lndn «| XU. | Medal - | Merit 
Down and Co., Woburn, Il. Honourable Mention | 
Bedfordshire 
Dows, Clarke, and Co., 6, , XIII Medal - - | Progress 
7, 8, 9, Bedford-street, | 
Strand, London 
Drew, John, 33, Regent VL. Honourable Mention _ 
street, London 
Duncan, Flockhart, and III. Honourable Mention a 
Co., 52, North Bridge, 
Edinburgh i 
os yon fhe VIII. Honourable Mention i. - 
street, London XIL. | Medal - ~ | Progress 
Dunville and Co., Belfast, | IV. Medal - Merit 
Ireland 
Ecroyd, W. andSon, Tyer's| VI. Medal : - | Progress 
Gateway, Bermondsey- | 
street, London 
Edgington, John, and Co., XVI. Honourable Mention | — 
48, Long-lane, Smith- 
field, London 
Eley, Bros., 254, Gray’s VII. | Medal - -| Progress 
Inn-road, London XIV. | Medal - - | Merit 
Elkington and Co., Newall-| VII. | Diploma of Honour -_ 
street, Birmingham | 
Ellam, Benjamin, 213, IV. Medal . -| Merit 
Piccadilly, London rf ie Medal - ~| Merit 
Elmslie, Edmund W., 5., Vil. Medal -| Merit 
Gt. Winchester-street- | 
buildings, Old Broad- 
street, London | 
Engert and Rolfe, Bar- ¥. Honourable Mention | -_ 
chester-st., Poplar New 
Town, London | 
English, James and Co., XI. Honourable Mention | om 
Budge-row, Cannon-st., 
London 
English Condensed Milk lV. Medal - - | Progress 
Co. (Limited), 5, Lead- 
enhall-st., London 
Ermen and Engels, Man- V. Medal - Merit 
chester 
Evans, D., & Co., 1, Wood- _# Medal - Good Taste 
st., Cheapside, London 
Evans, James, 46, Seel-st., XIII. Honourable Mention _ 
Liverpool 
Evans, P. and 8. and Co., Vi. Medal : - Progress 
Avonside Tannery, St. 
Philip's, Bristol 
Evans, W., and Co,§ | V. Medal : - | Progress 
Derby XI. Honourable Mention — 
Everitt, Allen, and Sons, Vil. | Medal - | Merit 
Kingston Metal Works, 
Birmingham 
Farrow and Jackson, 18, § IV. Medal : - | Merit 
Gt. Tower-st., Londont= = VIL, | Medal . -| Merit 
Feetham and Co., 0, Clif- VIL. Medal * - Merit 
ford-street, London 
Fenton, Son, and Co., and Vi Medal ° - Progress 
Fenton, 5. G., and Co., 
Linen Hall, Belfast 
Ferneley, Chas. A., Seal-,| XII, | Honourable Mention = 
ford-road, Melton Mow- 
bray 
Field, J. C. & J., Upper ul Medal - - Progress 
Marsh,Lambeth, Ludn. ‘ Medal : - Merit 
Firth, I. und Sons, Nor-| VII, | Medal . - Progress 
folk Works, Shetlield 
Fleming, T., & Son, West XIII. Medal - - Merit 
Grove Mills, Halifax, 
Yorkshire 
Fleming, . A. Bb. and Co.,| Il, Medal ° - | Merit 
Leith, N.B. 
Fletcher, ihe &Co, VII. | Medal : - | Merit 
i3a, Gt. George-st., West- 
minster (per Dows, 
Clark and Co.) 
Follows and Bate, Dut- XIII. | Honourable Mention ~ 
ton-st.Works,Manchtr. (| XI[A eda Merit 
Ford, Lewis, and Co., Bris- IX. Medal - ~ | Progress 
tol-rd., Gloucester 

Foster, W., and Co., Wel- XIII Ifonourable Mention | = 
lington Foundry,Linin XI1fa. | Medal - | Merit 

Fowler, G. & T., 25, Great | IL. Honourable Mention —_ 
Dover-st., London | 

Fowler, J. and Co., 71, XIII Medal - | Progress 
Cornhill, London X11. | Diploma of Honour . 

Fox, J. Caven, Royal Ior- if. Meda - | Merit 
ticultural Gardens, 5. 
Kensington, London 

Fox, Walker, & Co., Atlas, XIII. Medal : - Merit 
Engine Works, Bristol 

Francis, T., and Co., Liver-| VII. | Medal . - Progress 
pool-st , em oy | 

Franchi, G., and Co., 15,| VII. Medal - - | Merit 
Myddleton-st., Clerken- | 
well, London 

Fry, J. 8S. and Sons, 12, RV. Medal - - | Progress 
Union-street, Bristol, 
and London 

Fussell, James, Sons, and! VIL. Medal - -| Merit 
Co., Mells Llronworks, nr. 
Frome, Somersetshire 

Gabriel, Messrs., 64, Lud-, XIV. | Honourable Mention ~ 
gate-hill, London | . 

Gabrielli, A, 4, Westmin- XVIII, | Honourable Mention -~ 
ster-chambers, Londen 

Galloway, W. and J., and) XL, | Diploma of Honour _ 
Sons, Knott Mill Tron- 
works, Manchester 

Garrett, R., & Sons, Leis- Nit, Medal - Progress 
ton Works, Suffolk { XItta, Medal : - Merit 

Gardner, John & Sons, 453 XVI, | Honourable Mention an 
and 454, West Strand, 
London F 

Gerrard, Edward, jun., $1, XXVJI, Honourable Mention 
College-place, Camden 
‘Town, London e 

Geyelin and Co., Belgrave IV. Honourable Mention _ 
lfousc, Argyle-square, 
London 

Gibbs, James and Co., 16, il. Medal - - | Progress 
Mark-lane, London 

Gillow and Co., 176, Ox-| VILL. | Medal - ~ | Merit 
ford-street, London | 

Gillott, Joseph, and Sons,| VII. | Medal Progress 
Victoria Works,  Bir-| 
mingham 

Glover, G., & Co., Rane-| XIII. | Medal . -| Progress 
lagh-rd., Pimlico, Ludn. ’ 
Goggin, Jeremiah, 74)  yiti, Medal = | Merit 
Grafton-st., Dublin x. Medal 2 -| Merit 
Goodall, Backhouse, and| IV. llonourable Mention - 
Co., Boar-lane, Leeds, 
Yorkshire } | . 

Gordon, Col, Kidbrooke | XIII, | Honourable Mention a 
Park, London 

Gower, Woodward, and Vv. Honourable Mention - 
Co., Waterside Mills, | 
Kidderminster | } 

Grant and Co,, 72 and 78,; XII. | Medal - + | Progress 
Turnmill-st., London 

Gray, P., 7, Cork-st., Bur- XIV. | Medal - ~| Merit 
lington-gardens, Londn. | 

Green, Edward & Son, 40, XIII. | Medal . -| Progress 


St. Ann’s-st., Manchester 


| 























+ 
Description 
Names. Groups Awards. of medals 
| : ee ae er awarded. 
Green, James, 35, Upper) IX. [Med al - - | Progress 
| Thames-st., London | } 
| Gregory, James, Newport- | XVI. | Honourable Mention. - 
| road, Lincoln 
Gwynne, and Co., Essex-| XIII. Medal - -| Merit 
st. Works, Strand, Lndn. | 
Hadwen, John and Sons, Me Honourable Mention. = 
| Kebroyd Mills, near | 
Halifax 
| Haes, Frank, 41, St.' XII. | Medal - - Merit 
| George’s - place, Hyde | 
| Park Corner, London 
| Hare, George, 1, Lower XII. | Honourable Mention - 
aes -st., London 
Hammill, Wigs Bridge- IX. | Honourable Mention _— 
water | 
Hancocks and Co., 88 and, VII. Medal . Progress 
39, Bruton-st., London | 
Harry, W. D. and Co.,| VI. | Honourable Mention _ 
_Lower-road, Deptford, | 
Kent 
| Harvey, J. , Kidderminster | XU. Medal - Progress 
Hathorn, Davis, & Camp-| XIII. Honourable Mention 
bell, Sun Foundry, Leeds 
Hayes, Crossley, and Co.,} VII. | Honourable Mention —_ 
Alcester 
Haynes, T., and Sons, 227,| XIII. | Honourable Mention _ 
229, 231, Edgware-road, 
London | 
Havet, Alfred G., 24, XXVI. Honourable Mention _ 
Charlotte-sq., Edinbrgh. P 
Hazeldine Bros., 5, Lant-| XIII. Honourable Mention _ 
st., Borough, London 
Head, Wrightson, andCo., XIII. Honourable Mention _— 
Teesdale Ironworks, 
Stockton-on-Tees 
Heinke and Davis, 2, Bra- XVIII. Honourable Mention | — 
bant-court, Philpot-lane, 
London 
Hemming, 8. C. and Co., XVIII. Medal - - Progress 
25, Moorgate-st., London 
Henbry, B. and Co., 91, V. Medal - - Merit 
Newygate-st., London 
Hendersun & Co , Durham V. Medal - Merit 
Henley and Son, Joiner- IV. Honourable Mention ~~ 
t., Looley-st., London 
Henry, Alex., 12, South { VIL. Medal - - Merit 
St. Andrew-st. ,Edinbh. XVI. Medal Progress 
Ilenry Rifle Barrel Co., XVI. Honourable Mention one 
Blenheim Works, Eagle 
Wharf-road, London 
Hepworth, B., and Son, ¥, Medal - Proyress 
New Wakefield Mills, 
Dewsbury 
Heslop and Wilson, Lom- XIII. Medal - - Merit 
bard-street, Newcastle- | 
on-Tyne 
Hewitson and Co.,17, Harp- IV. Ifonourable Mention _ 
lane, Gt, Tower-st., Ladn, 
Hill and Smith, Brierly- XIII. Honourable Mention - 
hill lronworks, Brierly- 
hill, Staffordshire 
Hill, H. and Sons, 38, Bow- XL Honourable Mention _ 
lane, London 
Hind, H., andSon,Queen’s- XIII. Honourable Mention —_ 
road, Nottingham 
Hitchcock, Williams, and ve Medal - - | Merit 
Co., 71 to 74, St. Paul’s 
Churchyard, London 
Hobbs, Hart, and Co., 76, VIL Medal - - Progress 
Cheapside, London i 
Hodgson, Geo., Bradford XU = Medal - Progress 
Ilolland and Sons, 23, VILL, Honourable Mention _ 
Mount-street, London 
Hooper, C., and Co., East- Vv. Medal - - Progress 
ington Mills, nr. Stroud, 
Gloucestershire 
Hovper’s Telegraph Works XIV. Medal - - Progress 
(Limited), 31, Lombard 
street, London 
Ilopton, HL., and Son, 67, XIIL. Honourable Mention _ 
George-st., Euston-sq., 
London 
Horrockses, Miller, and ¥, Diploma of Honour aa 
Uo., 9, Bread-st., Cheap: 
side, London ; Manches- 
" ter, and Preston 
ornsby, R., and Sons, : an 4 J ai 
Spittlegate orks, § — ee - pe 
Grantham : a ; Merit 
Houghton, W. and Co., XIII. Medal - - Merit 
Victoria Mills, Great 
Grimsby 
Iloward, J. & F., Britan- XIE. Medal - Pregress 
nia lronworks, Bedford XILDA, = of Hon yur, —_ 
Hudspith, W., South Tyne Il. edal ; Merit 
Works, Haltwhistle, 
Northumberland 
Hughes and Kimber, West XIII. Hunourable Mention Merit 
llarding-street, Fetter- | 
lane, London 
Hughes, H., and Co., Fal-| XII. Honourable Mention — 
con Works, Loughboro’ 
Humphries, James, and A Honourable Mention | — 
Son, Kidderminster | 
Huntley and Palmers, 9, IV. Medal - - | Progress 
Rood-lane, London, and 
Keading, Berkshire 
Hunt and Tawell, Earl's XIIf. | Honourable Mention , _- 
Colne, Essex XI1fa. Honourable Mention | -_ 
Hutchinson, J.. and Co,, III. Medal - Merit 
Widnes, Lancashire 
Hutton, John, and Sons, XIII. Medal - -| Merit 
Sunumer-hill, Dublin | 
Iluxhams and Brown, XIII, Honourable Mention | ons 
Commercial-rd., Exeter | 
Iynam, John,7, Princes- : 
square, Wilson-street, ba me al bl M ti Merit 
Finsbury, London a. { onourable Mention | ove 
India-rubber,Gutta-percha | xiv. | Medal - - Merit 
and Telegraph Works 
Co. (Limited), Silver- 
town, Essex 
Industrial Dwellings Co., | xvatt. Medal : - Progress 
(Limited), 34, Finsbury- | | 
circus, London | 
In ham, J., and Sons,| XIII. | Honourable Mention | _ 
Thornton, near Bradford | 
Insole, G., and Son, Col- I. Medal . -| Merit 
liery Owners, Cardiff | | 
Irvin and Sellers, Preston | XIII, | Honourable Mention — 
Ivory, Henry A., and Co.,} XV. | Honourable Mention | — 
Wood-green, Tottenham, 
London 
Jackson and Graham, 29 Vv. Honourable Mention | ~*~ — 
to 38, Oxford-st. Lndn { VII. | Diploma of Honour | 
Jackson, J. and F., Sutton Wy al - *| _ 
Mills, Macclesfield, Che- | 
shire | 
Jackson, T. 8., 199, High-| LIT. Honourable Mention a 
street, Southwark, Lon- } 
don | 
Jacob, Thomas, 10, Vicar’s | VIII. | Honourable Mention | - 
road, Haverstock - hill, | 
London 
Jacoby (Moritz) and Co., V. | Medal - - | Progress 
Seer a Notting- | 
1am | 
Jafté Bret. Belfast and| V. | Medal : - | Progress 
Dun 
Jeffreys, Charles, 103, Hat- X. | Honourable Mention -- 
ton-; , London 
Jemmingy, G., and Co. | XVI |.Medal -| Progress 
mbeth, London | 
To be continued.) 
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RAILWAY MATTERS. 


THE North Somersetshire Railway, extending from Radstock to 
Bristol, was formally opened on Wednesday. 

AN accident occurred on Wednesday at the works now in 
progress in connection with the Settle and Carlisle Railway, 
which resulted in the death of one man and two women. 

THE Railway Commissioners, under the Regulation of Railways 
Act, 1873, will, for the present, conduct their busi in the West 
Front Committee Rooms, House of Lords, to which all communi- 
cationg intended for them should be addressed. 


Mr. TALMAGE, Superintendent of the Atlantic and Pacific road, 
has ordered an immense area along the line of his road to be im- 
mediately planted with locusts, either from the seed or young 
trees. He intends to make this a permanent part of the business 
of the road and its employés in sections of the country in which 
it is possible. In view of the growing scarcity of timber other 
railroad officials should follow this wise example. 


Tue Ashby and Nuneaton branch of the Midland Railway was 
opened for passenger traffic on Monday. The passenger trains 
between Liverpool and Woodley Junction, in connection with the 
trains between Manchester, Derby, and London, which previous to 
July ran over the London and North-Western line between Gar- 
ston and Broadheath, now run over the new line vid Skelton 
Junction and Cressington. The trains running over the new line 
call at Farnorth (for Widnes) and Warrington only. 

A CONSIDERABLE portion of the tramway in Camberwell and 
Peckham is about to be taken up, and relaid upon a new principle, 
a single line being adopted instead of the present double line. 
This alteration was finally settled at a meeting of the Camberwell 
Vestry last week, and it appears that the Tramways Company 
agree with the Vestry in the necessity for the intended alterations. 
For some time past several of the tradesmen in certain parts of 
Camberwell and Peckham have complained that in the narrow 
thoroughfares they were suffering great inconvenience and loss of 
business, in consequence of it being impossible for any vehicle to 
stand outside their shops for more than two or three minutes 
at . time, the tramways coming close to the curb of the foot- 
paths, 

THE Antwerp and Rotterdam Railway Company have obtained 
concessions for the construction of the Antwerp and Gladbach 
and the Eckeren and Woensdrecht Railways. The former will 
carry the important traffic between Antwerp, the North of Ger- 
many, and the rich basin of the Riihr, while the latter will afford 
direct communication between Antwerp and the port of Flushing. 
The Antwerp and Rotterdam Company are willing that the Grand 
Central should construct these lines for the benefit of all con- 
cerned, The agreement with the Great Luxembourg, which, in 
consideration of the payment of £32,000, gave to the Great Cen- 
tral unbroken communication between Ottignies and Brussels, has 
been contested by the Belgian Government since its acquisition of 
that line. 

CoLONEL DICKENS has prepared a forecast showing the financial 
liabilities of the Indian Government for railways and canals already 
constructed or surveyed during the five years which endonthe 31st of 
March, 1878, Assuming thatmoney will be borrowed at4 per cent. for 
reproductive works, and at 4} for railways, and that both canals 
and railways will continue to yield a very moderate return equal 
to interest on the capital, the Government of India hope to con- 
struct 2700 new miles of railroad, and to irrigate 50,000 square 
miles of country exposed to drought, without increasing the present 
interest charge. Where, as this year, surplus revenue is used for 
such works, it is, in the forecast, treated as borrowed capital. It 
is intended to spend £26,972,000 in these five years, in the propor- 
tion of £4,950,000 on guaranteed lines, £14,612,000 on State lines, 
of which the greater part is reckoned at 4 per cent.; and £7,410,000 
on canals, 

Lizvt.-Co. C, 8. HUTCHINSON reports the result of his inquiry 
into the circumstances connected with the collision which occurred 
on the 4th August at Clayton Bridge station, on the Lancashire 
and Yorkshire Railway, between a London and North-Western 
Company’s passenger train from Leeds to Manchester, and some 
coal wagons belonging to the Lancashire and Yorkshire Company, 
in which twenty-two persons were more or less injured with 
bruises, wounds, shakes, or contusions, This collision, he states, 
was due, in the first instance, to the driver of the passenger train 
approaching Clayton Bridge distant-signal on a somewhat hazy day, 
and when the rails were slippery, at so high a speed that he was not 
only unable to stop at it, but was still moving with some speed 
when, at a point 320 yards inside this signal, or 900 yards from 
the bridge at which he acknowledges to have caught sight of it, 
his engine came into violent collision with some loaded wagons in 
motion towards it. The station master, the signal, and the 
absence of the block system, are blamed as partially contributory 
to the accident. 

SAYs a newspaper, propped up before us by the toast rack, while 
leisurely we breakfast :—‘*The railway passenger duty is sure to 
be attacked ; yet it can scarce be deemed obnoxious by persons of 
good sense.” Now there are many passenger duties which are not 
merely not obnoxious, but are eminently proper; and yet how 
many persons travel constantly by railway without giving them a 
thought! By way of useful admonition, let us specify a few: 
(1) There is, first of all, the duty of not pushing at the pay-place, 
especially if ladies chance to be in front of you; (2) There nextly 
is the duty of coming there provided with the proper ready money, 
so as not to keep folks waiting while you change a sovereign, or 
ye note ; (3) There also is the duty of not cramming 

1alf the carriage with your luggage, and putting fellow-travellers 
to some hours of annoyance, that you may save a minute at your 
journey’send ; (4) There moreover is the duty of abstention from 
piling up your hat-boxes and hand-bags and wraps in the umbrella 
net, so as to risk their tumbling on your neighbour’s head; (5) 
There likewise is the duty, ladies, of taking tickets for your lap- 
dogs, and never smuggling them in furtively beneath your anal 
and dust-cloaks, whence afterwards they emerge half stifled and 
ill-humoured, to snarl and snap at everyone and everything within 
their reach ; (6) There is the duty of not quarrelling about an 
open window, but of conceding the command of it to the sitter next 
it, facing towards the engine, who, by long acknowledged justice, 
clearly has the right ; (7) There is the duty of obedience to the 
law respecting trespass, which prohibits the removal of a coat 
or an umbrella, marking the retention of a vacated seat; (8) 
There is the duty of shutting the door gently when you quit the 
train at a mid-station, and neither slamming it with a bang nor 
leaving it wide open, as is done by selfish and ungentlemanly snobs; 
(9) There is the duty of sharing your newspaper with any one who 
has none, and offering first the leaders, and not the outside sheet; 
(10) There is the duty of not putting your dirty boots upon the 
cushions, when you wish to lay your legs up; (11) There is the 
duty of opening the carriage-door for any fady leaving or entering 
the train, even at the risk of soiling your new gloves; (12) There 
is reciprocally the duty on the lady’s part to smile her gratitude, 
at least, if she does not verbally express it; (13) There is the 
duty of never eating oer or of using scents or drinks 
which have a nauseous odour ; (14) There is the duty of abstain- 
ing from bothering your neighbours with remarks about the 
weather, or platitudinarianisms upon things in general ; (15) There 
is the duty of not scowling at every one who has the audacity of 
looking in or entering your carriage, as though you were suspicious 
of his being an escaped convict, or a disguised chimney-sweep ; 
(16) There is the duty, when perfumed with tobacco smoke, of not 
entering a where there are ladies sitting ; (17) There is the 
duty of not snoring when you are in company and pursuing a night 
journey ; (18) And there is finally, the duty of remembering that 
delays are dangerous, especially on railways; and therefore of 
never keeping the train waiting while you fumble in your pocket 
for your ticket, which you ought to have in readiness to be pro- 
duced at any moment.— Punch, 








NOTES AND MEMORANDA. 

THE use of peat as a fuel is mentioned by Pliny. 

THE reverberatory furnace for baking porcelain is said to have 
been introduced from China. 

THE first mention of coal mining in Scotland occurs in a grant 
executed in 1291 in favour of the Abbot and Convent of Dunferm- 
line. Coal was probably worked on a small scale in several of the 
English and Welsh districts about this time. 

From the statistical report of the United States National Asso- 
ciation of Ironmasters, for 1872, we gather that a solution of gum 
catechu has been most successfully used to prevent incrustations 
of lime from lime-charged waters in steam boilers, 


Dr. FRANKLIN invented in 1785 a revolving grate, with a cir- 
cular fire cage, and so made as to be capable of being turned round 
after being lighted, in order to bring the fresh coal under the 
burning coals, and thereby prevent the development of smoke. 

THE first use of artificial fuel appears to have been the attempted 
introduction by Sir Hugh Platt into England of a mixture of coal 
and loam. He also used other mixtures, such as smal] coal with 
sawdust of tanner’s bark, held together with loam, or cowdung. 

Ar Vizille, in the department of the Isére, France, iron was 
puddled with anthracite in 1828. The first attempts to smelt iron 
with anthracite were made in the United States, at Maunch Chunk, 
in 1820. The experiments were conducted by some members of 
the Lehigh Coal and Navigation Company. 

Ir would distinctly appear that the ancient Egyptians were 
acquainted with the use of the rope and pulley, for Wilkinson 
mentions the disinterment, some years .ago, of a pulley having 
fragments of rope adhering to it. The sides of the pulley were 
made of athul or tamarisk wood, and the roller or sheave of fir. 
The portions of the rope apparently consisted of fibres of the 
date tree. This relic is, we understand, in the museum at 
Leyden. 

Mr. Samvuet M. Krier, of Pittsburgh, U.S., is stated to have 
been the first to refine petroleum, which flowed naturally from the 
soil. About ten years afterwards a M, Bissell is said to have con- 
ceived the idea of finding the oil by boring. A Mr. Drake is re- 
ported to have sunk the first well. He found very ancient pits, 
from 15ft. to 20ft. in depth, and from 5ft. to Sft. in diameter, 
carefully tubbed with jointed wooden beams, which the petroleum 
had perfectly preserved. 

SMEATON substituted for the bellows worked by a water-wheel, 
used for blowing the first furnace at the Carron Works, four large 
cylinders worked by an overshot wheel, with alternate strokes to 
avoid intermission of the blast. Blowing engines worked by steam 
were first tried at some of the new works which started in the 
neighbourhood of Colebrook Dale, a few years after, that is about 
1784. Piston blowing machines appear to have been introduced 
into France about twenty-five years later. 

Mr. HAGENBACH has made some interesting experiments on the 
production of electricity by friction, and he finds that glass 
becomes positive or negative according to the manner in which it 
is rubbed, and that in the case of the skin of a wild cat the kind 
of electricity generated depends greatly upon the part of the 
animal from which the skin is taken, The degree of pressure 
applied also has an influence. Some further experiments were 
made on the influence of different coloured silks. 

THE bandages invariably found wrapped round the bodies of 
Egyptian mummies are of linen cloth. Cotton cloth however, was 
among tke manufactures of Egypt, and dresses of this material 
were worn by all classes, Pliny states that the Egyptian priests, 
though they used linen, were particularly partial to cotton robes, 
and cotton garments supplied by Government for the use of the 
the temples are mentioned in the Rosetta stone. A great 
quantity of cotton was used in Egyptian houses for coverings of 
furniture and various other purposes ; and a sort of cloth was 
made of the united filaments of flax and cotton, Wilkinson 
thinks that the “fine linen” mentioned in Scripture, and by 
ancient writers, was produced in looms of rude construction, 
such as those represented in the paintings of Thebes and other 
places, 

Puiny, speaking of the excellency of the linen thread of the 
Egyptians, mentions that the Rhodians preserved to his time, in 
the Temple of Minerva, the remains of a linen corslet, presented 
them by Amasis, King of Egypt, the threads of which were con 
posed of 365 other threads; and in proof of the truth of this 
Mutianus, who was thrice consul, had then lately affirmed at 
Rome that he had examined it; and the reason of so fgw 
fragments remaining was attributable to the curiosity of those 
who had frequently subjected it to the same scrunity. Herodotus 
mentions this corslet, and another presented by Amasis to the 
Lacedemonians, which had been carried off by the Samians. It 
was of linen ornamented with numerous figures of animals 
worked in gold or cotton. He describes each thread as being com 
posed of 360 other threads, all distinct. 

THE only limit to the number of revolutions which a wheel may 
be made to make in a given time is the tensile strength of the 
materials of Which the wheel is made, and its consequent power to 
resist the centrifugal force which tends to rend it asunder. 
Savart, in his experiments on the theory of sound, made wheels to 
revolve from one thousand to two thousand times per minute ; but 
this has been surpassed by Foucalt, who invented an apparatus 
for measuring the velocity of light, to which a small wheel with a 
mirror was attached, which might be made to revolve 600, S00, 
and even 1000 times per second, or 60,000 times per minute. At 
these velocities the ordinary amalgam was completely stripped 
from the glass to which it was attached ; and it was found neces- 
sary to use mirrors either of glass coated with pure silver or made 
entirely of metal. These are the most rapid revolutions thus far 
obtained probably, but there is not the slightest reason why even 
this should not be surpassed. It is evident that for such great 
velocities cog-wheels are out of the question. Only bands or 
strings can be used, 

A GERMAN, named Austerlitz, has recently observed that a con- 
siderable saving of tannin in dyeing can be effected by combining 
it with glue before using it, so as to employ both glue and tannin 
simultaneously as mordant. Under thése circumstances, much less 
tannin is required to produce a given shade with fuchsin, iodine 

nm, or any other aniline colour ; in fact, the same results may 
© obtained with half the quantity of tannin required when no 
glue is used, The Scientific American quotes Austerlitz thus :— 
**T have established this by a series of experiments on a small 
scale, using weighed quantities of tannin with varying quantities 
of glue, A piece of cotton goods was first mordanted in a bath 
of tannic acid, and then cut in two, one half being drawn through 
a weak solution of glue or gelatine, the other immersed directly in 
a dye bath of known concentration at a given temperature. The 
half which had been through the glue bath was then dyed in a 
bath of precisely the same sort, and the two samples compared. 
The cotton on which glue had been employed was far more 
thoroughly dyed and of adeeper shade. It was also proved that 
the tannic acid bath might be much weaker, if followed by a glue 
bath, than when used alone. The amount of tannin saved in this 
way is not small. By gradually diluting one of the tannin solu- 
tions and continuing the series of parallel experiments with tan- 
nin and glue and with tannin alone, a point is finally reached 
where both methods produce the same shade. When this point 
is arrived at, a comparison of the concentration of the two tannin 
baths will show how much is saved. This quantity, of course, 
depends greatly upon the quality of the tannin, so that my experi- 
ments have not given a result which can be expressed in figures. 
Samples from different sources gave different results, so that in 
some cases more was saved by the glue bath, in others less. The 
cause of these phenomena have not yet been ascertained, but it is 
wobable that a compound of tannin and glue is formed, which 
as an action upon aniline different from that of tannin alone.” 
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MISCELLANEA, 


ENGLISH coal has risen to the almost prohibitive rate of nearly 
40 rupees per ton in Bombay. 

Coat has been successfully cut by machinery this week at Pel- 

sall. The Birmingham News believes this to be the first success 
ful application of machinery to coal-cutting in Staffordshire. 
@ Tue Garden of Acclimatisation in Paris has just received a 
magnificent skeleton of a megatherium, which a French gentle- 
man, M, Franck Lautton, has sent to M. Geoffroy-St.-Hilaire from 
Russia, 

THE Cronstadt Messenger says that Mr. Reed will keep the yacht 
Czarevna, which he built for the Czarewitch, for his own use, as 
its trial has not given satisfactory results, He will construct 
another for the Czarewitch., 


A LOCAL company proposes to turn the Campanile of Chichester 
Cathedral into a water tower temporarily, and the appropriation 
is approved by the Cathedral authorities as the only means in their 
power of providing for the safety from fire of the building. 

Tue following appointments were made on Tuesday at the 
Admiralty : Alfred Long, engineer, to the Favourite, additional, 
for service in the Amelia ; Edward Whatmore, first-class assistant 
engineer, to the Pembroke, additional, for service in the Rupert. 

A HANDSOME new railing is at last being put up between the 
Temple Gardens and the Embankment. It is stated that a lodge 
of some architectural pretensions is to be erected at the South 
Eastern corner with a gate and admission to King’s Bench Walk. 

Mr. -Picrox, a member of the Liverpool Town Council, has 
offered £1000 towards a subscription for building a permanent fine 
art gallery for Liverpool, in supercession of the proposal to attain 
the same end by the unpopular expedient of a rate upon the 
burgesses. 

SIXTY curious statuettes in terra-cotta have just been placed in 
the Louvre, brought from Tanara in Béotia, by MM. Dumont and 
Chaplain, as part of the fruits of their late voyage of artistic dis- 
covery in Greece. They vary in height from 2}in. to 10in., and all 
represent women or children, 





Aw Exhibition of Japanese and Chinese art, archwolozy, and 
manufactures, is now opened at the Palais de l'Industrie, in the 
Champs-Elysées. Members of the Congress of Orientalists, upon 
showing their subscription cards, will be furnished with return 
tickets from the frontier or the provinces at half price from the 
present time to the 15th S« pte mber, 


THE laying of a second cable from England to Denmark for the 
Great Northern Telegraph Company was completed on Saturday 
by Mr. W. T. Henley, of North Woolwich. A cable also from France 
to Denmark, and one from Denmark to Sweden, have been laid 
by the same firm during the last few weeks, making an addition of 
nearly 1000 miles to the Great Northern Company's system. 


An American is said to have brought into use a new motive 
power that promises to revolutionise existing modes of propulsion. 
The inventor substitutes the vapours of bisulphide of carbon for 
steam, the vapours being condensed and used over again with very 
little loss of the chemical, The vapours are produced in a water 
bath, which at boiling point creates a pressure of 65 Ib. to the inch, 
at least so says the Boston Globe. 


Ar the recent General Assembly of French papermakers, MM. 
Jourdeuil, Parizot, and Gresse, the well-known French firm of 
paper manufacturers, submitted some samples of a new textile 
fabric, namely—the sheath of the hoch. By removing the 
outer skin, and subjecting it to a certain chemical process, a 
textile substance possessing the qualities which make rags so 
valuable in papermaking namely, length, suppleness, and delicacy 
of textures has been produced. The invention has been patented, 
and seems likely greatly to interest English hop growers, 

THe City Commissions of Sewers have purchased of the Dean 
and Chapter of St. Paul's for £15,000 a portion of the unused 
space in front of the cathedral. The old palisades here ace in 
eourse of removal, and a new fence consisting of polished granite 
posts is being put up in a semicircular sweep from either 
extremity of the front just enclosing (Queen Anne’s statue. Th: 
large area thrown open will be a great convenience to the traffic of 
the street, and pedestrians will have the further convenience of 
using the epace within the fence up to the foot of the steps, which 
will be guarded by an iron sereen. The view of the cathedral 
front from the top of Ludgate- hill will be much improved 

Tite condition of the Thames about Richmond is attracting still 
greater attention, the river is there so far filled up with mud. An 
opinion is started that the cause lies mainly in the Thames 
Embankment, which prevents so large a body of tidal water going 
up as formerly, and the river lacks the old scour, and so deposits 
mud, The theory is that the evil is only beginning at Richmond, 
but will soon show itself lower down, unless « larger body of tidal 
waters is admitted by deepening the channel. Mr. D. Watney, jun., 
who has watched the Thames for thirty years from his office 
window at Wandsworth, acquits the Thames Embankment of 
stopping the flow of water up the river to Richmond. He believes 
it is not that the river here does not get as much water as formerly, 
but it runs off more quickly and completely through the improve 
ment of the channel. 

Turn American Manufacturer says, it isa fact of the 
significance that American bar iron is selling in this city (New York) 
cheaper than English would be, even duty fre by English 
files of “uly 23rd we see that what is known a5 “* best best 
bar, which is not at all superior to our common bar, is selling in 
South Staffordshire at £14 to £15, delivered at Liverpool 11s. 


rreatest 


oul 


extra. This would make the cost of English iron in New York as 
follows : 

dols 
£14 Us., at 10 percent. exchange, 4°90 dols. per peund sterling 71 295 
Duty, OY per pound, ton of 2240... 1.0 6. ee oe ee oe DOG 
Freight and premium, about... .. «2 «2 «+ os 4 00 


Insurance, ] percent., .- ee 2 «+ ef + se 06 20 7l 
Clearing and Custom Llouse fees .. 1 00 


v7 165-gold. 
Pittsburg iron is quoted freely at 3}c., or 72 dols, 80c, currency 
per ton of 2240, and we have no doubt but that some of our houses 
would shade off from that. Now reckoning gold at 15 per cent. 
geo this would make 1°00dols.=87c., or 72dols. 80c, would 
% worth 66°336 dols, gold as the price of American bar. 


Mr. Joun Hawkshaw, the eminent civil engineer, on whom 
her Majesty has been pleased to confer the honour of ,knighthood, 
was born at Leeds in 1811, and in early life was an assistant to Mr. 
Alexander Nimmo, an engineer of note. While at the age of 20 
he became manager of the Bolivar Copper Mines in South America, 
He constructed the Manchester and Bolton and the Lancashire and 
Yorkshire railways, besides some in Russia, in Mauritius, and in 
India. The new south dock of the East and West India Docks 
system was completed by him in 1870. The Charing-Cross and 
Cannon-street line, with the two massive bridges over the Thames, 
are his work. On the death of Mr. Rendel he was appointed engi- 
neer-in-chief to the Government Harbour of Refuge at Holyhead, 
lately opened by the Prince of Wales, In 1862 he was called in to 
remedy the irruption of the sluice at St. Germains, near Lynn, 
when he invented and erected syphons for the drainage of the 
district. He was a member of the Royal Commission for the 
sewerage and drainage of the metropolis. In 1870 he proposed a 
scheme for a tunnel under the Channel between Dover and Calais, 
Sir J. Hawkshaw is a Fellow of the Royal Society and a member 
of the Institution of Civil Engineers. He has published several 
pamphlets on subjects connected with his profession ; his chief 
work is ‘* Reminiscences of South America.” Sir J. Hawkshaw 
was unsuccessful in his endeavour to succeed the late Mr. Cubitt 
as member for Andover in 1863,— 7'imes. 
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THE VIENNA EXHIBITION—INCLINED STEAM 


FIRE ENGINE, 


MESSRS. SHAND AND MASON, ENGINEERS, BLACKFRIARS, 


Vall 
i 
il 





THE fine steam fire engine which we illustrate above is con- 
structed on a somewhat novel system, first applied to a large en- 
gine for the Russian Government, built by Messrs. Shand and 
Mason, The engine has three cylinders, each with two piston-rods 
laying hold of the trunk of a pump, from the bottom of which 
proceeds the connecting-rod, which lays hold of one of the three 
cranks in the shaft. The use of a fly-wheel is dispensed with, and 
the stroke of the pumps being constant no waste of steam or 
water can take place asa consequence of the pistons not com- 
pleting their stroke, as sometimes happens with direct acting 
engines, The principal peculiarity of the design lies in the inclined 
position of the engine, by which the weight is better distributed 
on the wheels, and a longer stroke can be used than is practicable 
when the engine and pumps are fixed vertically at the back of the 
boiler, as in the smaller engines. The boiler is of the now well- 
known cross-inclined-tube vee introduced a few years since by 
Messrs, Shand and Mason. This boiler has proved itself one of 
the most powerful and efficient steam generators in existence. 

Messrs. Shand and Mason exhibit several other engines at 
Vienna, but none appear to claim or deserve more attention than 
that which we have selected for illustration. 





STEAD’S PATENT PIT BANK WEIGHING 
MACHINE. 


In the accompanying engraving we illustrate a double steel- 
ard weighing machine, the invention of Mr. J. W. Stead. Globe 
‘oundry, Pendleton. Our readers, no doubt, are aware that under 

the New Mines Regulation Act, miners are to be paid according to 
the mineral ae | get, unless the proprietors obtain special ex 
emption from the operation of the Act. A weighing machine 
which would give the exact weight, and, at the same time allow 
of its being ascertained with rapidity, absolutely necessary at a 
busy mine, has been a desideratum. Many attempts have been 
made to supply this want, but hitherto none have fully succeeded. 
The attention of makers seems to have been entirely directed to 
the production of a perfect self indicator. Water, oils, mercury, 
springs, &c., have been tried, but the insurmountable barriers to 
the attainment of success have been oscillation and variable and 
indefinite indication of weight. Minuteness in weighing is not of 
so much importance as acouracy and regularity, and where these 
have been insisted on, there has been no way but to fall back on 
the old-fashioned steelyard machines, which give them, but with 
provuking slowness. It is in giving an exact weight, and if wished 
for a fine one, with a rapidity hitherto unattained, that the supe- 
riority is claimed by Mr, Stead for his machine. A very cursory 
examination of the engraving will explain its action. A is a 
weight to be fixed at a figure which represents the average weight 
of the empty wagons, thus showing the tare (5cwt.). This will 
not require moving until the wagons are again tared, say once in 
three months. J3 another weight, which is to be fixed at any 
int indicating the minimum net weight of mineral, say 
fo ewt., and will never need moving so long as the um 
weight does not fall below that = C isa small light 
with which all the weighing will be done, on a very much 
reading surface, continued from the minim 


um on the 
arm, in this case 10, 3, 3, #, 11, &., up to 13, thus allowing for a 





difference in t) e weights of the loads of 3 cwt., which in most | 43 English, 15 French, 10 German, seven American, five Itulian, 
districts is quite «.1. cient, Insome localities, however, there is a | four Norwegian, three Swedish, three Russian, two Denish, two 
difference of 10 cwt. tu 12 cwt., which is provided for by anotherut | Dutch, one Austrian, one Brazilian, one Nicaraguan, one Argen 
similar array gement of the figures. Of course the weights given | tine Republic, and one of which the flag has not,been reported. In 
iv this explanation ars assta ptions only, 10, 11,12, ard 13 on ' this total number are included 20 sailing vessels reported missing 








Steamers totally lost 13, viz., 11 English, one American, one 
Dutch. This number includes one English steamer reported 
missing. 

Tur following candidates have obtained Royal Exhibitions of 
| £50 per annum each for three years and free admission to the course 
of instruction to the Royal School of Mines, Jermyn-street, 
London :—William Hewitt, 21, teacher, Kennington ; C. 8. Fleming, 
20, assistant teacher, Islington ; and Samuel Barratt, 22, assistant 
rted | teacher, Stockport. To the Royal College of Science, Dublin :— 
list | Henry Louis, 7, student, Anerley ; Robert H. Reilly, 18, student, 
'd Thomas Arnall, 22, rule maker, Birmingham, 


the enlarged scale, can be arranged for any weight, as Mr. Stead 
supplies a full set with each steelyard. The machine is made 
with or without rails or turntable, and the steelyard can be placed 
at any distance from the platform. It is nowin use at many 
collieries, and has given satisfaction, 


——— 


Lost Sxtrs.—The Committee of Man ent of the Bureau 
Veritas has just published the list of maritime disasters repo! 
during the month of July, 1873, concerning all flags. This 
gives the following statistics :—Sailing totally lost 99, viz., | Roscrea ; an 
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ON WINDING AND OTHER APPLIANCES FOR 


COAL-MINING,* 
By Mr. Wiit1aM Kamp, Chief Engineer at the Mines of John 
Cockerill and Co., Seraing. 

Apart from proper arrangements for drainage, ventilation, and 
underground hauling, the two main branches of the general 
business at a coal-mine in active operation are the following, 
namely, the cutting and removal of the coal from the bed formed 
for it by nature, and, secondly, its carriage to the pit bank. The 
cutting out of the coal is performed according to a great variety of 
methods, each adopted on account of its special fitness in the 
different coal measures. The engineer is Sound to take into 
account the character and composition of the seams ; their density 
and hardness ; their position in respect to inclination ; the degree 
to which fire-damp may be generated ; and the nature and solidity 
of the roof of any given coal seam. 

The whole of the above-named different condition are apt to 
vary greatly, not only as between one basin or country and another, 
but as between seams appertaining to one and the same bed or pit. 
Consequently, a mining engineer must pursue his plans subject to 
such physical peculiarities of formation which leave him no choice 
between two different systems of mining. 

The shape and form of the cuttings must depend upon local 
considerations. This will be readily admitted by an assembly of 
English engineers, in whose country there are as many different 
systems of mining as there are coal basins themselves, Perhaps 
this statement would be even more thoroughly understood and 
appreciated by the members of a coal institute than by those of 
the Iron and Steel Institute. Anyhow, there will be no occasion 
to dwell at greater length upon the absence of the necessity for 
arguing in favour of the reasonableness of adopting special plans 
of mining for different pits. In point of fact, to enter upon the 
question would involve the writing of a treatise, which, from its 
extent, would be hardly in keeping with the due proportions of an 
account drawn up for the purpose of being read at a meeting where 
metal alone enjoys a right of citizenship, and at which the coal- 
mining interest ventures to attend only in the guise of an intimate 
friend, admitted on sufferance. The only point I shall take leave 
to notice in passing, because it will come upon foreigners connected 
with industrial pursuits in the shape of a startling piece of news, 
is this, namely, that within the area of our Liége coal basin, in 
certain pits enjoying the reputation of being the most profitable in 
point of yield, the average daily output per hand engaged in the 
mine is from six to eight hectolitres, which is equal to one and a- 
half day’s work per ten of coal won, 

In England, where labour figures in the calculation as a factor 
less crushing, there are pits at which a ton of coal requires but 
one-fourth to one-fifth of a day’s work ; and we may add that the 
last named fractions are being, and will be, most likely further 
reduced by means of mechanical appliances which it is sought to 
introduce in coal-mining ; appliances the advantages of which our 
country is unfortunately doomed to renounce until tools and 
apparatus shall have been invented capable of easy adaptation to 
the wayward nature of our coal seams. 

The point on which coal-producing countries can borrow of one 
another with advantage, and render mutual help by supplying 
information as to new arrangements and contrivances, is that 
relating to the working plant and appliances, 

Belgian coalmasters, it may be mentioned, have already availed 
themselves of a new contrivance first introduced into England, 
namely, the bucket or sledge system coupled with a loose chain. 
As regards the lifting apparatus, although information has been 
exchanged with,a tendency to progress, yet the old appliances have 
been retained. But afterall this is the very department of mining 
which will, ere long, demand the special attention of engineers, 
calling for certain moditications imposed upon us by the ever 
increasing depth of the shaft. 

Engaged in the working of mines, the shafts of which have 
already attained to cqnsiderable depths, I have been led to the 
investigation of the difficulties before us, and to an inquiry into 
the best plan for meeting the same, taking the economical and 
regular prosecution of mining work into account. The results of 
such inquiries I now submit to the opinion and judgment of the 
great representatives of industry. I reproduce them with some 
confidence, for my colleagues of Liége, to whom I have had 
occasion to communicate my ideas in this respect, have shown no 
disinclination to adopt them. 

I shall divide this short paper, belonging exclusively to the 
domain of coal lifting operations, into two separate portions the 
first treating of the winding gear; and the second, of the engine, 
and the uniformity of its performance. 

It will hardly be necessary to direct attention to the fact that 
the patent relating to the use of buckets, and to the model of the 
fittings, dates from the month of April, 1872. The note describing 
the system of regenerating power as a means of equipoising the 
ropes, dates from the month of October of the same year. lf we 
observe with care the ropes in use in Belgium, we shall be struck 
with the disproportion existing between them and the actual load 
to be lifted, ‘The cause of this disproportion will be found to 
depend upon the weight of the material or tackle used in bringing 
the coal to the pit bank, Our coal pits are very far from being 
supplied with a uniform lifting apparatue. In point of fact, there 
exists just as many different cages and tubs as there are mines. 
What they all have in common, however, is a weight as inordinate 
as it is embarrassing and useless. In France and Germany there 
are very nearly similar appliances in use at this very day. <As for 
Great Britain, not having visited the mining districts in that 
country for several years past, I cannot say whether or not any 
novelties in respect of the said appliances have been introduced. Be 
this as it may, it is yenerally admitted that there exists a want of 
harmony between the receptacle and its contents all the world 
over, and that such a state of things brings about consequences 
progressively embarrassing. 

I will now give the weights of trolly and cage as taken at the 
principal mines in Belgium, the figures representing upon an 
average the tackle and plant used in mines of from 4 to 500 metres 
deep. A specification of working plant and fittings generally con- 
templates the following, viz. : 

Cage andtubs .. 
Load of coale. .. os 


2400 kilogs. 
2160 


Total .. 4560 kilogs. 


Three neighbouring pits, now in operation, supply the following, 
viz. 


” 


Dead Weight. 


G50 oe oe oe 


Weight of Load. 
+» 1440 
+. 1080 
1500 


> 
. 


ee ee 4020 


The average being .. .. «- 1748 kilogs. vie 1340 kilogs. 
An extensive coal pit in the Hainaut district, recently started, 
has reached the following figures, viz. :— 

Cages and trollies 

Cou oe “he ~* 


oe 2260 kilogs, 
oe ee oe os SOO 
Total .. 4400 kilogs. 
In Germany the amount of the dead weight is not less exaggerated. 
A Saxon coal pit, having reached down to a depth of 804 metres, 
is provided with plant and tittings weighing in 
Cages and trollies ‘ ee es 
The coal liftea being.. os) te Om Os 2000 -——=, 
Everywhere, the dead weight isin excess of that of the load. 
In order to show as clearly as possible the disadvantages 
attendant on the use of heavy machinery, let us ascertain the 
dimensions of thickness and width of a flat cable made of wild 


Iron and Steel Institute. 


” 


8782 kilogs. 


re 


“+ oe 





aloes fibre, intended to lift 24 hectolitres, or one cart load of 
coal, from a depth of 800 metres; and for this purpose we shall 
adopt the weights of the regulation lifting machinery above- 
mentioned, and which are relatively moderate namely, 
Cages and tubs .. «. oe ee +e 2400 kilogs. 
Coal.. .. oe 2160 


Total 2. 2c oo oe 4560 kilogs. 
Let us further suppose (1) That the cable sustains 80 kilogs. per 
sectional square centimetre ; (2) That in a longitudinal direction, 
there are fonr decreasing sections, each of 200 metres; (3) That 
the cable is oomposed of six wraps; the weight of such a cable 
and of its cross sections will be as follows, namely :— 
Millimetres. Kilogrammes. 
o a ° es 1824 


oo ee ee a fs ° 

Second ditto .. .. .. « 298s 1708 

Third ditto on ee |) oe 2204 

PORT GD: cs ew te te 36a 2844 
a oe os oe oe » 8080 


The above calculations establishes that for every 2160 kilogs. of 
working load, the upper portion of the cable will have to sustain 
a weight amounting in all to 12,640 kilogs. But I have just 
shown that the weight of the cable represents two-thirds of the 
total weight ; therefore it is right to call attention to the fact 
that I have not taken into account, in the above calculation, the 
damp which will penetrate into the aloes fibre, for we are bound 
to assume that there are, at all times, infiltrations in the shafts 
saturating the lowermost portion ; and wishing to ascertain the 
liability to absorption in aloes fibre, I caused a cable made of 
such material, and not protected with tar, to be completely im- 
mersed in water, the result being that it sucked up over 30 per 
cent. of water. Consequently it will be prudent to take into 
account an increase of weight arising from the saturation of the 
cables by water. The objectionable nature of big cables is so well 
established that some coal masters have resolved to fall back upon 
the old system of small loads, with a view to compensate for the 
quantity by rapidity of deliveries. 

To arrive at a correct conclusion in relation to the point now 
under discussion, it would be advisable perhaps to inquire whether 


the system of raising coal to the pit bank now obtaining, and which | 


may be adapted for depths of from 300 to 500 metres, is quite as 
protitable in respect of greater depths. Such an investigation 
might probably lead to this notable result, namely, the resumption 
of that old form of winding machinery and lifting apparatus, dis- 
carded onceupon a time in theinterests of progress, asit was thought, 
and known by the name of the corb or bucket system. What we 
are, therefore, called upon to determine is the following question, 
namely : Whether it be not of the greatest urgency to reduce 
within the bounds of possibility the proportion of dead weight, 
even though this should involve a regular transformation, pro- 
vided always that the change did bring about a substitution of 
receptacles specially constructed, the solidity and weight of which 
shall be in exact keeping with the requirements of the carriage 
proper of coals to the surface, in the room of the heavy lumbering 
cages and tubs now in use. 

As « solution to the foregoing question, I now submit the follow- 
ing calculation, which determines the weight of a cable working 
under the same conditions as those described above, with this 
difference only, that in lieu of the weight of 2400 kilogs., repre- 
senting cages and tubs, I shall substitute a corb or bucket of equal 
carrying capacity, but weighing ne more than 500 kilogs. The 
weight of the lower extremity of the cable will be as follows :-- 
Kilogrammes. 
oo co S100 

500 


2660 


Coal oo ee se 
Corb or bucket .. 


Totul weight 


The above cable used in lifting from a depth of 800 metres will 
have the following dimensions and weights, viz. :— 


Millimetres. 


Kilogrammes. 
(136) 73L ee 


First section .. 


re 


Second section (155) 2°35 995 
Third section (176) 4°40 1285 
Fourth section (208) 3°45 1657 

4709 


Consequently, bearing the same working strain of 2160 kilogs., the 
upper part of the cables will have to sustain no more than 
7369 kilogs. of gross weight, whereas under the system now in use 
the said gross weight amounts to 12,640 kilogs. It will be noticed 


that in the last-named system the cable weighs 3371 kilogs. | 


additional, being an excess exclusively referable to the 1900 kilogs. 
of difference in the weights of the cages and trolleys, as compared 
with those of the corps or buckets, Dut if, as is most hkely, 
round-shaped steel cables of the kind, the use of which seems to 
be gradually extending both in England and Germany, be adopted, 
the desirability of diminishing the dead-weight will be just as 
great. These cables are wound round drums without overlapping, 
so that the serviceable length of the drum is proportionate to its 
diameter, to the number of revolutions, or, in other words, the 
depth of the mine, and to the thickness of the cable. 

Now, let us see what result is arrived at if we take the weights 
assumed in the calculation made with reference to the Aloes 
cables. The manufacturers of the two neighbouring countries are 
disagreed as to the practical power of resistance of steel wire 
ropes. We may remark here that the power of resistance will 
depend upon the description of the fittings, and more particularly 
upon the shape and position of the drums and pulleys. As the 
arrangement of machinery is not everywhere identical, it follows 
that observations made respecting the durability of cables have 
led to the choice of sections widely ditferent for each given strain. 
On the one hand, English manufacturers (coalmasters’?) put a 
strain of 7:7 kilogs. to 12 kilogs. upon every millimetre of the gross 
section of the cable ; while, on the other hand, the Germans do 
not allow more than about 4 kilogs. to bear upon said section. 
If we take the lesser of the two English figures, namely, 77;ths 
kilogs. per sectional millimetre, we shall obtain the following 
results, viz :— 

First Example. 





Kilogrammes. 
Cageand trolleys .. .. oc cc oc 6 of cf cf oe 2400 
Coal a er ae ee ee ee ee ae ee 
800 metres of cable, 85 millimetres in diameter, weighing 
3°64 kilogs. per running metre... .. .. .. -- «2 «- 2012 
Total weight 7472 


a = 7°76 kilogs. per millimetre. 
Second Example. 
Kilogrammes, 
Corb o ee 500° 
Coal es aa We we od) we eet ite 166 lee wel ee oo Si00 
860 metres of cable, 27 4-10th millimetres in diameter, and 
weighing 2°23 kilogs. perrunning metre .. .. .. .. 1714 
Total weight 4415 
apo = 7°54 kilogs, per millimetre. 
vs 


With a drum measuring seven metres in diameter, one of those 
cables will require a winding length of 1295, and the second 1014. 
Now, the great length of drum thus rendered y is att 1 
with two serious disadvantages, namely, the obliquity of traction 
which strains and wears the cable ; and, secondly, the inordinate 
length of the shaft, which the constructor has a great interest in 
avoiding. It will be needless here to inquire into the relative 
weight and resisting power of a flat metallic cable, for the propor- 
tions would be nearly the same, Whatever be the kind of cables 
used, the main causes of their destruction are the initial efforts re- 
quired for every renewal of the act of hoisting, and put the strain 








upon them by the necessity of overcoming the vis inerticx. Nothing 
more clearly demonstrates this kind of wear and tear than the 
lengthening that occurs at every renewal of the first lift, and in 
this —— also there exist very powerful motives in favour of 
diminishing this bulk, which, in the ordinary course of things, must 
be set in motion hundreds of times during the day. For all these 
reasons we shall be quite correct, undoubtedly, in asserting that the 
system of specially constructed receptacles will obtain in the 
future. It now remains for me to submit some details explaining 
the process of putting on the load at the bottom and taking the 
same away at the pit mouth; and to show that the use of corbs 
will create less trouble, cause less expense in wages than the 
transfer of the trollies into or from the cages. We have now come 
to the consideration of the most important point, let it be borne 
in mind, and this point deserves to engage the best attention of 
coalmasters. 

The most approved system of hoisting will, of course, be that 
which combines rapidity of execution with the smallest effort, and 
the least labour, while enjoying the greatest immunity from 
liability to accidents. Iam of opinion that the corbs will, to a 
very high degree, fulfil the conditions above stated. Let us 
examine in detail the working of the two systems. With the cages 
containing almost in all pitsseveral trolleys one overlying the other, 
the work is done in two different ways. In the one case there is a 
double hooking on, and if so, the cage yields up and receives 
without changing place and at one and the same time—but at the 
cost of employing double the number of hands—the trolleys above 
and below. We know that the trolleys intended for the nether 
compartment must first be taken to a lower landing or stage, and 
that for this purpose scales or inclined planes are used, both which 
appliances of course add to the requirements of the working plant, 
tend to the enlargement of the openings in the neighbourhood of 


| the shaft, and very sensibly enhance the expense of labour; and 


| when the cables wind round spindles of unequal radius. 


| 


as the same means are used for changing the trolleys on the bank, 
accumulations at this stage of the work are likewise inevitable, and call 
for extra labour. In the other case, where there is only one landing 
for fastening and receiving, the method pursued consists in 
working with the help of the hoisting engine, and in bringing 
each stage of the cage on a level with the point of fastening. 
This plan occasions loss of time, and offers the twofold dis- 
advantage of compelling the engineman to repeat his work and of 
straining the cables. It becomes troublesome, more especially 
We are, 
therefore, entitled to conclude that the system in use is not 
without its drawbacks, Engineers have introduced the most 
ingenious improvements, it is true ; but the objections to it have 
not been thereby removed. Before entering upon a description of 
the working of the corbs I shall ask permission to submit details as 
to theirconstruction from « model I made and used in my first trials. 


| An inclined trough will be seen having a capacity equal to a load of 








corb, Atthe bottom of the shaft the filling of a corb capable of holding 
from twenty to thirty hectolitres can be effected in the simplest 
possible way. The full load of a corb is got ready in the trough ; 
at the moment when the empty corb has effected its descent and 
takes up its position near the place of fastening, the attendant 
using a lever or chain lowers the delivery valve, and the latter 
in a new position forming a channel, shoots the coal into the 
corb. 

Examples of this mode of loading are numerous at pits, 
both at the surface and below. Consequently we are not dealing 
in this instance with a novelty. As regards the discharge at the 
surface, it is effected in the following manner :—So soon as the 
corb has come up to the requisite height the delivery channel 
is led back to the axis of the shaft, and serves as a pur- 
chase for the slides, the cable becomes slack, and no longer 
sustaining the delivery valves or doors the latter give way under 
the weight of the coal, which falls and slides forward, taking up 
its position either in a wagon or dropping upon a screen, if any be 
set up in close proximity to the shaft. There can be no doubt 
that this mode of proceeding saves time and labour, for the loading 
and unloading takes place simultaneously and mechanically, while 
at each end of the work the services of one attendant only are 
needed, and with certain mechanical appliances even his services 
might be dispensed with. Of course I do not put forth the above 
arrangement as having achieved perfection, for I am quite sensible 
that experience will enable others to improve it in point of details. 

It now behoves me to consider what objections may be brought 
against this plan, and I quite anticipate it will be found fault with 
on account of the decantings it involves. I am aware that to this 
decanting or shooting of the coal is generally attributed the de- 
struction of the large lumps. Lut, after all, the evil apprehended 
is but of secondary importance when viewed in relation to the other 
advantages of the system. 

If we consider the sliding and sinking that occurs in the troughs, 
fitted with sheet iron bottom, and used at pit banks, we shall 
have no difficulty in admitting that the heavy coal undergoes but 
little fracture. Moreover, lét me remind you that in the Seraing 
basin—just as in all centres of production yielding fatty coal for 
the manufacture of coke—the proportion of smalls is so large that 
the big lumps are but little exposed to the injurious effects of 
bumping amongst themselves in their fall. 

As regards the preservation of the materials in use and the 
maintenance in good repair of the several component parts of the 
machinery, I may be permitted to point out that all essential parts 
are protected against violent collisions by means of the annular 
shield surrounding the stem, and by the cross bar that secures the 
several parts. 

But, if in the long run, one piece or other were injured and 
became unserviceable, it might very easily be replaced. The 
inconvenience and trouble to be guarded against seems to mesmaller 
in degree than those arising from the use of cages and the mechani- 
cal apparatus they involve. 

We may here just glance at another advantage which the system 
now recommended admits of, namely, the adaptation of a slight 
stop (plate %) to the handle of suspension, which would, in case of 
breakage in the cable, be of the most remarkable efficacy, for in 
point of fact the claws would need to clutch and hold up no more 
than the weight of the corb, together with that of whatever portion 
of the cable might have been carried away. The coal would be 
precipitated without causing any serious inconvenience into the 
shaft through the enforced aperture at the bottom. Whereas 
when heavy cages and trollies are used their weight, added to that 
of the load of coals itself, would cause the most disastrous conse- 
quences in the event of the rupture of the cable. The fall of an 
angular shape within the shaft will damage the wooden lining. 
This danger is more especially to be apprebended in shafts that are 
badly masked, and instances of the scaffoldings being destroyed 
are not rare. 

By using the corbs these dangers will be avoided. I do not wish 
to lay much stress on the possibility of the escape of the load, 
which, however, will be sure to take place whenever the limbs of 
the stop (plate?) come in contact with any projection; but I have 
no doubt it will be readily conceded that in the event of an 
accident occurring, the light vehicle will cause less damage for one 
thing ; secondly, that owing to its shape it will just merely graze 
the wood linings ; and thirdly, that the moncy loss resulting from 
the damage inflicted upon cage and trollies in cise of a drop will 
be much heavier than if such an accident happens when corbs are 
being used, although accidents rarely befall cables in well managed 
pits, yet we must not quite overlook such a contingency, nor refuse 
to assign considerable value to inplements and iechanical appli- 
ances that may contribute to attenuate tke evil cunsequences of 
any such mishap. 

1 shall now proceed to the discussion of the second division of 
this paper, namely, the weight of the cables in its relation to the 
moments of resistance. 

The constancy of the moment of resistance is just as favourable 
to the working of the hoisting engine as the great winding 
ia cables aré of use for their preservation. Ani there is 


radu 
a third proposition deducible from the principles just laid down, 
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which is this, that as the winding radius increases so the section | an assistance to the steam in working heavy loads in the shaft at 


and weight of the cables may be diminished. 

Whether we use flat hempen or flat metallic cables coiling upon 
themselves over spindles, or round cables wound round drums, 
cylinder or cone-shaped, their durability and resistance will be im- 
proved by the widening of the kernel that determines their 
transverse flexion. 

Whenever a depth of shaft, measuring from 600 to 800 metres, 

. has been reached, it becomes a difficult matter to obtain a moment 
of resistance that shall be tolerably constant during the whole 
period of the ascent, unless the initial coiling of the cable be 
effected over a kernal (stock) of a radius so small as to militate 
against the conditions essential to the interests of proper main- 
tenance and preservation. Compelling a cable five centimetres 
thick, to coil itself over a spindle three metres in diameter, while 
the strain of the traction movement is making demands upon its 
elasticity, is, undoubtedly, exposing the same to a speedy destruc- 
tion, owing to the effects upon it of transverse torsion, for the 
outer circumference of a coil undergoes a most extraordinary 
elongation. 

If, as an instance in point, we take a cable five centimetres 
thick and roll it round a stock having a diameter of three metres, 
we shall find that the outer face of the circle described will be 31 
centimetres longer than the inner face, or “;=33 millimetres per 
runnivg metre. 

Now. if the wear and tear consequent upon similar changes 
affects hempen cables injuriously, it must of necessity endanger to 
greater extent the stability of metallic cables, which possess a lower 
degree of elasticity. In the case of depths approaching 600 metres 
or more in extent, one is generally driven to abandon the idea of 
obtaining constancy of motion ; and, since the dead-weight can no 
longer be equipoised, the result is that the engine is called upon to 
perform an excessive amount of work at the first start and lift, 
whereas before the top is reached the momentum often becomes 
negative, that is to say that the descending dead-weight will be 
sufficient in itself to effect the lifting off and ascension of the load 
of coal at a speed accelerated and so abnormal that, as a rule, it is 
necessary to let out the counter steam, and thus create an artifical 
resistance in order to bring it back again within the bounds 
harmonising with the principles of ordinary practice. Not only 
have we here a source of danger, but an increased consumption of 
steam into the bargain, which last is enough to cause us to regard 
the above named modus operandi as an expedient that calls for the 
prompt application of a remedy. 

Besides the necessity for the development of power at the 
moment of lifting off, to a degree far in excess of what it ought to 
be upon an average, obliges us to give to the hoisting machinery in 
all its parts such dimensions as are utterly out of proportion to the 
actual amount of work really performed during the entire extent 
of the ascension. 

When round metallic cables are used, there is an arrangement 
of conical or cylindrical drums of greater or lesser diameter for the 
purpose of gathering up the coils. If these drums be conical, it 
must be admitted that, within certain limits, the constancy of 
resistance may be almost obtained ; but in cases where the depth is 
great they will need to be made of inordinate length, in order to 
gather up the succession of cable coils that keep winding round 
and round, 

The result is an objectionable obliquity in the cables with refer- 
ence to the axis of the shaft and of the top blocks, besides many 
other bewildering difficulties of construction. As regards heavy 
loads, coupled with great depths, it would even appear as though 
under present arrangements, we were struggling against an im- 
possibility. Let us add that as the lifting of the load from the 
ground takes place at atime when the cable covers the drum 
following the small radius, this gives another of the causes of 
rapid wear and tear. 

With cylindrical drums there is no apparent equilibrium obtain- 
able, for the radii remain constant on all hands. About the top 
portion of the ascension, the cage with the load of coal is pulled 
by the weight of the cage and descending cable. We must have 
recourse to a check or to the counter steam, and the drawbacks 
previously described will be exemplified in this case even with 
greater force. In order to remedy the evils resulting from want of 
equilibrium, and interfering both with the work and due economy, 
some parties have been induced to set up counter weights in special 
shafts, such counter weights consisting of chains coiling round 
drums, Xc. &e. 

Without going into the question of the very great expense 
entailed by the introduction of such appliances, it will be sufficient 
here to point out the self-evident fact, that the objections against 
them per se, and the dangers to which yf may give rise, are good 
reasons why their employment should be restricted to certain 
special cases only, consequently this isno way out of the difficulty. 
We have endeavoured to arrive at a solution of this question, the 
chief difficulties of which we have just explained, by instituting 
experiments with a view to test the working of various principles, 
setting completely on one side every consideration respecting 
equilibrium and the constancy of the moment of resistance. And 
to this end we have invented a reservoir or storehouse of power, 
made to collect the work developed in excess when the descending 
cable effects the ascent of the load, and to restore again the power 
stored up when it becomes necessary to lift a fresh load. 

These results may be obtained by pressing into the service an 
hydraulic accumulator, or even a compressed air reservoir. What- 
ever be the system of engine used, whether horizontal or vertical, 
we make use of two special pumps worked either by a separate rod 
and crank, or by a simple prolongation of the piston rod. The two 
pumps must be fitted with an arrangement for a twofold distri- 
bution of water, or air, allowing the same to pass on to an 
hydraulic (or other) accumulator of aay kind that may be deemed 
most suitable; and upon the well-known principle, of which we 
need not here dwell at length, then to issue forth from this 
accumulator for the purpose of acting in the capacity of a motive 
power upon the piston of the pumps above named. In some cases 
even it will be sufficient to fit up a single pump or cylinder con- 
necting the reservoir or accumulator, whereby matters will be still 
further simplified. 

Thus the same water is the agent that on the one hand produces, 
according to the requirements of the case, a resisting force, check- 
ing the engine when it becomes overpowering, and on the other 
hand an auxiliary power backing up the engine when a maximum 
of work has to be performed. The divers alterations of action will 
be evidently produced with much instantaneousness by the 
engineman’s management of the reversing motion bar, or by means 
of any analogous action. In point of fact the hydraulic power 
constantly stored up admits of the performance of all those move- 
ments which under present arrangements cail for the development 
of an exceptional muscular effort by the aid of light mechanical 
appliances contrived to utilise the action of said store of power 
exclusively. Nothing, however, has been altered in respect of the 
constitution of the hoisting machinery. 

The reservoirs or accumulators must be so constructed as to be 
capable of collecting all the power put forth in excess from the 
moment when the action of the steam becomes useless for the pur- 
poses of the ascension, no matter what the extent and rapidity of 
production of said power—which will periodically vary—may be at 
any given time. We may mention that the two barrels of the 
pump are to act in such fashion also, that any single cable work in 
the shaft wlll be rendered easy without necessitating the use of 
steam cylinders excessively large in diameter. 

Under present arrangements, in order to provide a means for 
picking up a rope dropped down to the bottom of the shaft, dia- 
meters of cylinders have to be adopted very much greater than 
there is any necessity for, so far as the actual and regular work of 
hoisting up the coal is concerned. 

If at avy time it should become meee me | to make -exceptional 
exertions, nothing more would have to be done than simply to fill 
the accumulator more omeey, y hee a special ‘small pump 
to act upon it; and the of water would in such case be 





that slow rate of speed which alone is advisable under such cir- 
cumstances. The adoption of the principles just enunciated, and 
their application by the use of the means we have described, will 
allow, henceforth, of rolling very thick hempen cables round 
spindles having a diameter always in keeping with the thickness of 
the cables, and capable of insuring a long period of preservationin 
a state of thorough repair, resulting from the diminution of wear 
and tear connected with the spreading out cross-wise. 

Moreover, in the case of metallic cables we shall no longer need 
to have recourse to the conical drums, while the use of cylindrical 
drums having a large diameter will become possible in #espect of 
great depths, since the mechanical working power of the descend- 
ing cable may be gathered in at each ascension whenever required, 
and subsequently utilised over again, 


THE RATIONALE OF THE COMBUSTION OF 
GASES CONSIDERED IN RELATION TO AN 
INCREASED SUPPLY OF HEAT.* 

By M. CuHarves Boutmy, formerly a pupil at the Ecole de Liége. 
“The utilisation of the gases of blast furnaces is day by day 
coming more prominently to the front as one of the most import- 
ant elements in the smelting of iron. Whitwell’s stoves, which 
seem to have attained the very highest degree at which the heat- 


ing of the air is possible, in practice require a very large supply of | 


gas, and their effect will be more powerful in proportion to the more 
plentiful feeding ot a larger number of these apparatus. But we 
must not lose sight of the production of the steam requisite for 
the blowing and other engines, and it is the gases of the furnaces 
also that must supply this power, only, as the serviceable effect 
of the gases is perhaps greater when they are used in heating the 
blast than when they produce steam, it is of importance to consume 
them as little as possible bencath the boilers, and, as a couse- 
quence, to utilise to the fullest possible extent the number of 
calorics that they are capable of producing. I hold that the com 
plete combustion of a gaseous mixture playing the part both of an 
agent of, and material for, combustion, in due proportions can be 
brought about only on condition of the said mixture being raised 


to and kept at the temperature requisite for the combination of | 


the said gases. 

** The process of combustion, even though commenced, isarrested 
by chilling the ignited mixture down to the requisite degree. 

“The two foregoing assertions I found upon the well-known 
example of a piece of metallic wire gauze placed over a flame, 
whereby the latter is flattened, but the gases can be again lighted 
up above the wire gauze, provided, however, a body in a state of 
ignition be kept in that position. 
that puts a stop to any combustion in progress. 

‘* Gases issuing from chimneys, when subjected to analysis, have 
disclosed the fact that even at a temperature of 400 deg. Centi- 
grade, they still retain a notable quantity of combustible gases 
mingled with a proportion of atmospheric air, several times sufti- 
cient to admit of their burning if they were placed in a medium 
heated to the required degree. 

“* Therefore, we are entitled to conclude:—(1) That the tempe- 
rature of 400 deg. Centigrade is sufficient to allow of the com 
bination of carbonic oxide and carburetted hydrogens with the 
atmospheric air. (2). That boilers, the temnerature of which 
hardly exceeds 155 deg. Centigrade, produced upon ignited gases 
passing beneath them the same effect as does wire gauze upon 
flame, and that all their surface being in contact with the flame 
extinguishes a portion of it, in such wise that they are wrapped 
up in a sort of sheet of gaseous mixture that remains unconsumed 
for want of a temperature sufticiently high in degree. And the 
said mixture, notwithstanding it is, owing to its composition, per 
fectly combustible, issues ferth out of the chimney without having 
been enabled to serve any useful purpose. 

** However low we may suppose the speed of the draughts to 
be, we cannot estimate it at less than three metres per second. 
Consequently, this sheet extinguished from the effects of the 
contact with the boilers represents a most notable quantity of 
combustible gases that rush out of the chimney and are wasted. 

“*To obviate this waste, it will be necessary to consume the 
gases in a special chamber of combustion wherein they may at all 


times meet with a temperature sufticiently elevated in degree to | 


allow them to burn themselves out completely, and to project 
beneath the boilersthe products of combustion only which in passing 
on to the spot will carry with them the total supply of heat 
produced. 

* Although I cannot undertake to show a plan in this place for 
the construction of this chamber of combustion, and which would 
of necessity have to be modified to suit the requirements of each 
particular case, yet 1 may direct attention to the fact that the 
heat-retaining capacity of bricks is fully twice as great as their 
power of yielding up their caloric; and further, I may state that, 
according to Newton's law, where any body is exposed to a source 


of heat constant in its supply, its temperature does not on that | 


account rise indefinitely, because the quantity of heat it will 
receive in equal spaces of time will be always the same, whereas 
the heat lost by it increases in proportion to the excess of its 
temperature over that of the salen by which it may be sur- 
rounded. 

“Consequently, if we cause the gases to be burnt in a chamber 
filled with bricks, the latter will acquire exactly the temperature 
which the gases are capable of producing, and thus insure the 
fullest combustion of the same, while the products of combustion 
will issue forth out of the said chamber, bearing away with them 
the whole of its heat. 

“*Under such circumstances but a very low degree of draught 
—_ will be required, together with large sized flues or fire tubes 
allowing the gases tostay the longest possible time beneath the 
boilers. 

**In point of fact, in proportion as the gases give up their heat to 
the boilers, they will fall down to the lower portion of the fire 
tubes and will be replaced by hotter gases. 

“Such, in my opinion, are the principles upon which must rest 
any arrangements having for their object to cause the economical 
consumption of the gases, and thereby afford a means of utilising 
the maximum supply of heat that can be produced by any given 
weight of gas within a unit of time.” 








CONSTRUCTION OF A NEW Harsour at CuXHAVEN.—The pre- 
liminary works for the construction of a new harbour have been 
commenced at Cuxhaven under the direction of Mr. A. Giles, 
engineer and contractor of the Cuxhaven Railway, rn and 
Harbour Company, of Berlin. The capital of this country has, it 
may be mentioned, been chiefly subscribed in London and Berlin. 
A few particulars of the work will be acceptable. The new 
harbour will Jeave the present inner harbour of Cuxbaven entirely 
as it is at present ; the quarantine harbour will, however, be partly 
absorbed by the entrance of the new tidal harbour, which is to be 
in the upper part of the present quarantine harbour. The new 
tidal harbour will be 1590ft. in diameter, and will contain two 
solid jetties, each 400fc. long and 100ft. wide, and one pontoon 
about 300ft. long and 80ft. wide ; the depth will be 20ft. under the 
ordinary mill or low-water mark on the tide gauge at Cuxhaven, 
and 32ft. below high water line. The proposed large inner dock, 
2000ft. long and 670ft. wide, will be connected with the tidal 
harbour by a lock 400ft. long and 66ft. This dock will be kept to 
a depth of 17ft. below the low-water mark. Tbe new harbour 
will be constructed so as to be ice-free and accessible at all times 
of the tide to the large vesscls afloat; and it will afford shelter 
during tress of weather to the vast quantity of shipping on this 
coast. The tidal dock, which will have an area of about 45 acres, 
will be provided with dry docks, large warehouses, full requisite 
appliances, 





* Iron and Steel Institute, 


The wire gauze isa cold body | 


THE BalTish ASSOCIATION FOR THE ADVANCEMENT OF SCIENCZ. 
—The forty-third annual meeting of the above-named Association 
will be opened at Bradford on Wednesday, the 17th inst., under 
the presidency of Professor A. W. Williamson. F.R.S., in the 
place of Dr. J. P. Joule, F.K.S., who has resigned the presidency 
| in consequence of ill-health, Among the vice-presidents-elect is 
Sir John Hawkshaw, F.R.S. The business of the meeting will, as 
usual, be conducted in six sections, viz.:—-(A) Mathematical and 
| physical science—president, Professor H. J. Smith, F.R.S.; 
| (BB) chemical science— president, Dr. W. G. Russell, F.R.S.; 
| (C) geology president, Professor Phillips, F R.S.; (D) biology— 
} president, Dr. Allman, F.R.S.; (E) geography—president, Sir 

Rutherford Alcock, K.C.B.; (F) economic science and statistics 

president, Right Hon. W. E. Forster, M.P.; and (G) mechanical 
| science. The following are the officers of the latter section 

| president, Mr. W. H. Barlow, C.E., F.R.S.; vice-presidents, Mr. 
'H. Bessemer, W. Froude, C.E. F.R.S., and Mr, C, Merrifield, 
F.R.S.; secretaries, Mr. H, Bauerman, F.G.S., and Mr. J, N. 
Shoolbred, F.G.8. 

SCIENCE AND ART IN THE YEAR 1872.—The number of persons 
who have during the year 1872 attended the schools and classes of 
science and art in connection with the South Kensington Depart- 

| ment of Science and Art, is as follows, viz. :—36,783 attending 
science schools and classes in 1872, as against 38,015 in 1871 ; and 
244,134 receiving instruction in art, showing an increase upon the 
previous year of 31,635, or nearly 15 per cent. At the Royal 
School of Mines there were 20 regular, and 148 occasional, 
students; at the Royal College of Chemistry, there were 212 
students; at the Metallurgical Laboratory, 30; at the Royal 
School of Naval Architecture there were 35. At the Royal 
College of Science for Ireland, there were 20 associate or regular 
| students, and 19 occasional students. The lectures delivered in 
| the lecture theatve of the South Kensington Museum were attended 
by 11,958 persons, or 2027 more than in 187], The evening 
lectures to working men at the Royal School of Mines were attended 
by 2400 persons ; and 1s science teachers attended the special 
courses of lectures provided for their instruction in the new science 
schools at South Kensington, The various courses of lectures 
| delivered in connection with the Department in Dublin were 
attended by 2577 persons; and at the evening popular lectures, 
which were given in the Edinburgh Museum of Science and Art 
during the session of 1871-2, there was an attendance of 141i. 
| The total number of persons, therefore, who received direct in- 
struction as students, or by means of lectures, in connection with 
the Science and Art Department in 1872, is nearly 299,000, showing 
an increase as compared with the number in the previous year of 
25,000, or 10 per cent. The attendance at the art and education 
libraries at South Kensington, and at the library of the Royal 
Dublia Society, continues to increase ; the number of readers in 
1872 having been 56,586, or 4777 more than in the previous year. 
The museums and collections under the superintendance ef the 
Department in London, Dublin, and Edinburgh, were last year 
visited by upwards of 2,922,000 persons, showing the very con- 
siderable increase of 1,141,000, or about 63 per cent on the number 
in 1871. The returns received of the number of visitors at the 
local art and industrial exbibitions, to which objects were contri- 
buted from the South Kensington Museum, show an attendance of 
upwards of 574,000. The total number of separate attendances 
during the year 1872, as shown by the returns of the different 
institutions and exhibitions, in connection with the Department, 
has been upwards of 3,795,000. This total compared with that 
| of the previous year, presents an increase ef 1,117,000 or 53 per 
cent. not including the number of visitors at local exhibitions, 
| which was exceptionally augmented last year by the attendance 
of 420,000 at the Dublin Exhibition of Art and Industry, and is 
necessarily liable to much fluctation from year to year. The 
| expenditure of the Department during the financial year 1872-3, 
| exclusive of the vote for the Geological Survey amounted to 
£209,117 2s, 2d. 

Tue Gap NICKEL MINES.—-A correspondent of an American con- 
temporary supplies the following full account of these mines: 
Most of the nickel of the world, until within a few years, came 
| from Germany, but the discovery of these mines has entirely 
| driven the foreign article from our market, and considerable 
quantities are now exported to Europe. This deposit is the only 
one now being worked in this country, and is believed to be the 
largest yet discovered in the world. The mine is in Lancaster 
County. Pennsylvania, about three miles south of the Gap Station, 
on the Pennsylvania Railroad. It ison the high land separating 
Chester and Pequea Valleys, a region rich in minerals ; for besides 
the copper found in connection with the nickel, large deposits of 
iron and limestone are found a short distance south. The existetice 
of copper here was known many years ago, and copper was 
taken out seventy years ago, but the mining was never prosecuted 
with much vigour, nor with much profit. About the year 1856 the 
material mixed with the copper was discovered to be nickel, and at 
the depth to which the mine now reaches it predominates. The 
depth of the mine is 240ft., and its length several hundred, The 
ore is very hard, and the mining is carried on altogether by blast- 
ing. There are afew Cornish miners to take the lead, but the 
others are generally Americans. A Cornish pumping-engine, of 
| 75-horse power, draws half a barrel of water at every stroke from 

the mine ; another draws the ore to the surface. The ore, in ap- 

pearance, is iron gray, very heavy, and in some pieces the bright 
copper ore is very prominent. The amount of ore taken from the 
mine varies from 400 to 500 tons per month. The mining and 
manipulation of this amount, of course, requires a number of work- 
men, and there are 175 hands employed here and at the furnaces, 
The ore is hauled in wagons about half a mile to the furnaces, 
| situated on very high ground, overlooking the beautiful Pequea 
| Valley. The situation was chosen because the wind would carry 
| away the disagreeable smoke and gas, and also because of the stores 
| of limestone and flint in the neighbourhood. The ore is first 
| thrown between the jaws of a ponderous iron breaker, by which it 
| is reduced to small fragments weighing about half a pound each. 
| Thence carts convey it to the kilns, which are constructed very 
| much as are the old-fashioned lime-kilns, except that these have a 
| very tall smoke-stack to carry the smoke and gas out of the way 
and increase the draught. A kiln, holding eighty or ninety tons, is 
filled with the ore and kindled with a little wood. It burns for 
| about six weeks, its own gas supplying the fuel for burning out the 
} impurities. This first step towards purification is followed by a 
| process almost precisely similar to that to which iron ore is sub- 
| jected. There are three large furnaces, and into these the ore is 
|now put, mixed with powdered flint and limestone (the former 
predominating) and coke. About three draws are made in twenty- 
| four hours, for the work does not stop night or day, two sets of 
|hands being employed. The product of the furnaces is passed 
through iron rollers and crushed to powder in order that it may be 
more easily transported to Camden, N. J., where the final process 
of separating the nickel and copper, and preparing each fur the 
market, is effected. No waste is allow The ore dust, large 
quantities of which are made in drilling and blasting, is mixed 
with flux and clay, baked in square bricks, and reduced in the 
furnace, just as isthe rest of theore. The pure nickel commands 
a high price, varying, of course, according to the demand, but gene- 
rally over 2 dols. per pound, and its use is rapidly being extended, 
Not only does this mine supply all of the material for our nickel 
coins, but it is being extensively used in plating iron and other 
metals and in various compounds. The whole property is owned 
by a Philadelphia gentleman, and he has by his energy and capital 
opened up a new branch of industry for the American artisan, and 
has taken us along another step toward supplying ourselves with 
the useful in the arts and manufactures, ‘The whole surrounding 
country is benefitted. Land in the vicinity of the mines has 
risen to five times its value of twenty years ago, Thus it is that 
lvania, through her valuable mineral deposit, is increasing 
her wealth by mining and manufacturing interests,"even im the 
midst of her most valuable agricultural territory. 
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MACHINERY FOR MAKING HOT WROUGHT NAILS. 


DESIGNED BY MR. WHITTLE, HARBORNE, BIRMINGHAM. 
(For description see page 144.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


.—Madame Borveau, Rue de la Banque. 

.~ ASHER and Co., 53, Mohren-strasse. 
VIENNA. —Mesers. Grroip and Co. 
LEIPSIC.—A.PHonse Dire, 5 
NEW YOR&.—WI.imer and Rocers, 47, Nassau-street. 





TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it 
inform correspondents that letters of inquiry addressed to 
public, and intended for insertion in this col 
cases, be accompanied by a large envelope legibly di 
ir Os Sine, ane Sey SS eee 
answers received by us may be forwarded to their inati No 


taken of communications which do not comply with 





*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice will be taken of anonymous 
communications. 

Borter Maker. —There is no such work in existence. 

Omntbus.— We have heard nothing further on the subject. All the informa- 
tion we possess is contained in the advertisement to which you refer. 

J. 1.—The diagrams are very fair. You cannot put lap on the beam engine 
valves without increasing the back-pressure in the horizontal engine. How 
is the steam taken from one to the other? Is there an intermediate receiver? 

Tue Vienna Awanrps.—We have been overwhelmed with letters from sub- 
scribers and others, begging us to call attention to the facts that they have 
obtained medals, diplomas, d&c , and in many c1ses attaching an altogether 
erroneous value to the honour they may have received. Thus, we are re- 
peatedly assured by Messrs. A., B., and Co., dc., that they have received 
* the highest medal,” all medals, as it happens, being of precisely the same 
value. In order to do perfect justice we publish the official list of awards, 
and with this mention of their names the exhiditors must rest content. 





SHAW AND JUSTICE’S DEAD-STROKE HAMMER. 
(To the Editor of The Engineer.) 

Sir —TI shall he oMiged to any reader who will say where I can procure 

one of the-e hammers. Mack, 
STONE-CUTTING MACHINERY. 
(To the Bditor of the Engineer.) 

Sir —Can any of your correspondents oblige me with the address of a 
maker of machines for cutting stones into slabs? H. 

September Ist, 1873. 

REELMAKING MACHINES, 
(To the Editor of The Bngineer.) 

Sir,—I should be greatly obliged if any of your readers would be good 
enough to favour me with the names and addresses of first-class makers 
of machinery for the manufacture of reels and bobbins, buttons, and en- 
velopes. ConsULTING ENGINEER, 

Norway, August, 1873. 








SWEDISH IRON. 
(To the Editor of the Engineer.) 

Sirn,—We beg to furnish you the present prices of Swedish iron based 
upon actual transactions, and there is very little finished iron now to be 
had this season :—Swedish iron: Hammered bars, according to asssort- 
ment, usual extras, £20 to £22; blooms and billets, £16 10s.; rolled bar 
iron, £21 ; rolled nail rods, square usual sizes, £21 10s.; Swedish pig iron, 
£9 10s. to £10s.; all net cash, f.o.b. Gothenburg. LanDER AND LaRssoN. 

15a, Newhall-hill, Birmingh September Ist, 1873. 
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from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) «2 «+ «+ £0 lds. 64. 
Yearly (including two double numbers) .. .. «2 £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tux ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will receive Tuk ENGINEER 
weekly, and post-free. Subscriptions sent by Post-ofice Order must be 
accompanied by a letter of advice to the publisher. 
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ADVERTISEMENTS. 
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TUNNEL LOCOMOTIVES, 

NoTWITHSTANDING the expenditure of a considerable 
sum in the improvement of the ventilation of the Metro- 
volitan Railway, the air in the tunnels is still very far from 
ing in a satisfactory condition. When the line was first 
opened it was expected that by running a train each way 
every twenty minutes the demands of the public would be 
fully satistied; and we believe that had any one at the time 
the construction of the railway was first pro’ suggested 
the possibility of a train every five minutes being required 
to conduct the traffic satisfactorily, he would have exposed 
himself to severe ridicule. The line has now been opened 
ten years, and the trains run at about two minute intervals 
during the busy portions of the day. From the first diffi- 
culties were anticipated as regards ventilation ; and before 


the line was opened a condensing locomotive was con- 
structed with air pumps and a jet condenser. We are not 
aware that this engine ever ran more thanafew experimental 
trips, after which it went to the scrap heap. The line was 
first worked by broad gauge tank engines with six wheels, 
four coupled, and outside cylinders, with the appearance of 
which no doubt many of our readers are familiar. They 
were fitted with tanks under the boilers, into which the 
waste —, was turned and condensed, the heated 
water being er at Farringdon-street and Padding- 
tor. The of the run was, roughly stated, about 
three miles. is arrangement, on the whole, disposed of 
the steam satisfactorily, and so long as not more than six 
trains per hour traversed any given section of the line, 
there was not much to complain of as regarded ventilation. 
By degrees, however, the number of trains inc , and 
complaints began to be heard about the state of the 
atmosphere. Then came the dispute between the Metro- 
politan and the Great Western Companies. The latter 
refused to work the line, and as the Metropolitan Company 
had no locomotives ready, the Great Northern Company 
conducted the traffic with some of their ordinary goods 
engines, the waste steam being led into the nous by a 
flexible pipe. These tenders held more water than the 
tanks of their predecessors, and the steam gave no trouble 
whatever, but the fire-boxes were comparatively small and 
the blast was often required to urge the fire. As a result 
the air became more impregnated than ever with sul- 
phuretted hydrogen, sulphurous acid, and carbonic acid 
gas. The public —~ eo lustily, but Mr. Fowler de- 
signed the engines and rolling stock now in use, and the 
public were assured that once these engines were put on 
there would be no more trouble. Immense fire-boxes were 
used to avoid the necessity fora draught—as the world was 
told—and the steam was got rid of in the side tanks. It is 
probable that if the number of trains had remained small 
these hopeful anticipations would have been to a great 
extent fulfilled, but the traffic increased enormously, reach- 
ing at last to one thousand trains in twenty-three hours— 
one hour at night being reserved for repairs—or more than 
forty-three per hour. Nor does this numoer represent the 
whole traffic now run through Farringdon-street and up to 
King’s Cross and Paddington, for it does not include the 
trains run by the Great Northern, Great Western, and 
Midland Companies. Nor was the increased number of 
trains the only difficulty w.th which the Metropolitan 
Company have had to deal; in addition the length of 
each run has been augmented. Instead of working with 
the dampers down they are worked full open, and catch- 
ing the air as the train runs, there is actually in practice 
so rapid a combustion effected, that the engines make 
steam during the whole run. The consumption is about 
321b. per train mile; and as the engines seldom use their 
blowers while standing in stations, it is obvious that almost 
the whole of this is consumed when running, that is to say, 
in the tunnels. The water carried is also insufficient to con- 
dense all the steam. It becomes nearly boiling hot at the 
end of the run, and there is therefore a very considerable 
escape of steam in the tunnels near each terminus. On the 
Metropolitan District line there is apparently some difficulty 
about getting an adequate supply of water, and the engines 
run from the Mansion House to West Brompton and back 
without changing the water in thetanks. The consequence 
is that steam escapes in clouds from the engines running into 
the Mansion House Station, and one serious accident has 
occurred because it was impossible for the driver to see the 
—- For some time past this difficulty has claimed all 
r. Speck’s attention, and we know that he has been ex- 
aan with a view to get rid of it. For example, he 
led the waste steam through the furnace, iv order to 
superheat the exhaust and render it invisible. The plan 
has answered tolerably well in all respects but one, the 
consumption of fuel was, from some cause not very easy to 
explain, increased by nearly 50 per cent. It is not probable 
that the use of locomotives in long tunnels will be confined 
to London. To say nothing of the Mont Cenis and St. 
Gothard Tunnels, an underground line is contemplated for 
New York; another has been spoken of for Paris ; the 
use of locomotives in coal-pits has been attempted, and, all 
things considered, there is reason to believe that tunnel 
locomotives are likely to play a more important part than 
ever. Under these circumstances it is worth while to con- 
sider if any, and what, modifications are required in their 
structure to make them more suitable for their underground 


e. 
The first thing to be done is to get rid almost, if not alto- 
gether, of the escape of the products of combustion in a 
tunnel. The second thing is to get rid of the escape of 
visible steam ; we believe that it is possible to effect both 
objects, but it can only be done by introducing very im- 
rtant modifications in the existing type of engine. If 
it can be shown that change is necessary, and will be at- 
tended with advantage, then no predilection for existing 
methods of construction should be allowed to stand in the 
way. The disposal of the steam difficulty will, in our 
opinion, be best effected by first condensing as much as 
ible in tanks as now, and then leading what escapes 
om the tanks when the water has reached the boiling 
point into a superheater, by which the steam will be ren- 
dered invisible. There are other methods by which the 
steam may be disposed of to which we may return, but for 
the present we shall confine our attention to the disposal of 
the products of combustion. To dis; absolutely with 
the presence of carbonic acid gas and sulphurous acid in a 
tunnel such as the Metropolitan Railway traverses, is, we 
may state at the outset, quite impossible if engine furnaces 


are to be used. The utmost that can be hoped is the 
reduction to a minimum of the disch of noxious gases 
from the engine ; and it must be well e in mind that 


if these gases are once produced in quantity there is no 
eevee ea of them. No practical form of 
ventilation will clear the tunnel when trains follow close 
on each other’s heels. Various schemes have been pro- 
posed by chemists for neutralising the acids—for example, 
the use of boxes containing quick lime through which the 
air supplied to the carriages would be drawn—but to most 





schemes of this kind there are some objections, especially 





on the score of expense. The true remedy lies in not 
making these gases while in the tunnel in any quantity, 
and this is one reason why the weight of the rolling stock 
should be kept as small as —_ Thus, for’ example, 
as the little engines for working the Metropolitan traffic 
of the Brighton line only burn about two-thirds as much 
coal per train mile as Mr. Fowler's engines on the 
Metropolitan, it follows that the first-mentioned engines 
would only discharge two-thirds of the deleterious gases 
delivered from the chimneys of the latter. This would be 
equivalent to an immense increase in the ventilation of the 
line. The theory on which Mr. Fowler started is no doubt 
correct. No steam should be made in the tunnels, and all 
the dampers should be kept shut. The delivery of gas 
from the furnace would, under these conditions, be very 
small indeed. In practice, however, Mr. Fowler's theory 
cannot be poe It may be applied, however, in perfec- 
tion, provided certain modifications are adopted in the con- 
struction of the engine. 

In order to dispense with the aid of the furnace in 
running, it is essential that the engine shall carry so much 
water, heated to such a temperature as will suffice for 
effecting those portions of the run which are made in 
tunnels, and sufficient time must elapse between any two 
consecutive runs to enable the engine to recover the 
pressure lost while in motion. In a word, the water in 
the boiler must be used as a receptacle in which to store 
up heat for each run. Two methods of carrying this 
scheme out in practice suggest themselves; either the 
pressure carried in the boiler, to begin with, must be so 
great that in falling to the working pressure sufficient 
sensible heat will be available for conversion into latent 
heat, or enough water must be carried to supply all the 
steam required, although the pressure only falls a few 
pounds. Under the first system the boiler pressure 
would be, say, 400 Ib. on the square inch; but a reducing 
valve would be provided by which steam of, say, more 
than 120 Ib. would not reach the cylinder. To begin 
with, the fire would be urged by a powerful blower while 
the engine was standing; as soon as the requisite pressure 
was reached, the dampers would be all closed, the blower 
taken off, and the engine would then make its run, using 
up the heat stored in the water in the boiler. The pres- 
sure would probably fall to 100 lb. by the time the run was 
complete. The blower would then again be put on and the 
damper opened ; at this time also the boiler would be sup- 
plied with water. The pressure would once more be raised 
to the proper _~ and the engine would be ready for 
another run. If instead of using a very high pressure, 
the quantity of water carried were augmented, the action 
and method of working would be just the same, As to 
the pressures and quantity of water required for any par- 
ticular duty, we shall say more presently. For the moment, 
we have to consider—granting that every other condition is 
favourable —whether it would be practicable to work engines 
thus—we mean practicable in the sense of convenience and 
cost. It is obvious, for example, that if it required an hour 
to raise steam to the required pressure the scheme would fail, 
because, instead of one engine to each train, three or more 
would be required to conduct the traffic on the Metro- 
politan Railway. We believe we shall not be far wrong if 
we say that, provided not more than ten minutes were 
required to raise steam, the scheme could be applied with- 
out much difficulty. Admitting that this obstacle is got 
over, say by providing a few additional engines, we have 
next to consider how steam is to be raised. We have spoken 
of a fire-box and a blower, but we believe that infinitely 
the better plan would be to arrange at each terminus a 
modification of the Siemens furnace. Each engine would 
be brought over a suitable gas burner, if we may use the 
word, and steam would be got up with lightning speed. 
There would be no delay to get the fire up. It would 
only be necessary to bring each engine over the gas- 
burner on a siding, turn on the flame, and run up the pres- 
sure. Engine would succeed engine with perfect regularity, 
and the production of steam would be really continuous. 
In a word, the engines would take in heat as they now 
take in water. And here we must call attention to one 
most important feature of the scheme. Not only would 
the tunnels be kept perfectly clear of gas, but instead of 
using most expensive coal, the companies could at once 
resort to the use of small cheap slack. Any kind of coal, 
indeed, would give good results in the Siemens gas-pro- 
ducer ; the saving from this cause would soon tell sensibly 
on dividends. 

It is not difficult to determine the time which would be re- 

uired to get up steam. Let us suppose that a run from 
Ticongete sent to Paddington now occupies half an hour. 
Then it is obvious that all the time required to generate the 
steam used on the run is half an hour. It is admitted, how- 
ever, that the engines do not make nearly as much steam 
as they would make with the blast on. Therefore if the 
fire were properly urged, it is likely that all the pressure 
needed could be generated in fifteen minutes; and it is 
not too much to assume that a Siemens gas flame used 
without much regard to economy—which would be un- 
necessary because of the small cost of the fuel—would get 
up the steam in ten minutes or even less. That the sudden 
alterations of temperature to which the fire-box would be 
exposed would prove injurious is very true, but the difficulty 
admits of being got over. 

Some years ago a proposal somewhat similar to that 
which we have just made was put before the world. An 
important difference exists, however. We pro to heat 
the water in the engine boiler by the aid of a Siemens 
furnace. The original scheme was to heat water to a very 
high temperature in stationary boilers at each end of the 
line and then to fill up receivers answe to the existing 
boilers on the engines with this highly heated water. 
There are serious practical difficulties in the way of the 
latter scheme which do not apply to ours. e must 
reserve for another article a numerical statement of the 
data on which our reasoning is 


RIVERS AND CITIES. 


Wuewn Bacon wrote that “final causes are barren” when 
employed as a means for the interpretation of natural 
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laws, he expressed a profound truth, The interpretation of 
nature’s laws, deduced from what we imagine ought to 
be the end or reason for observed phenomenon, may be 
altogether erroneous, and must be always intermixed with 
error, because we know so little even of our own world, much 
less of the universe, viewed as a complete mechanism, that 
we never can discern the waole reason or cosmical end 
of anything ; and may even wholly misinterpret that end. 
Nevertheless, there is cne use of the appeal to final causes 
to which Bacon himself has given the sanction of this 
authority. We may employ them as a means of checking 
or controlling the correctness or the contrary of the con- 
clusions at which, by other than @ priori methods, we have 
arrived for dealing with any complex system of forces 
such as we find active in nature, by means of such works 
as those devised by the engineer. The harbour engi- 
neer, for example, if he possess wisdom proportionate 
to his aims, and desires to construct harbours that 
shall not silt up, or sea defences that shall not be 
washed away, is compelled continually to employ this 
line of thought for the final revisal of his designs; he asks 
himself what are the functions and uses of the winds and 
tides ; what their play on the world’s machine ; what are 
the ends and uses of cliffs, beaches, and strands; what are 
their ends, and how do they fulfil these? For experience 
teaches that whatever these ends may be—those they must 
and will fulfil ; and so itis only by helpingas it were in the 
fulfilmeat, not trying in vain to prevent it, that man can 
in anywise control or make use of these or any of the 
natural forces, for ever in play and in mutual interde- 
pendence around him. ‘ 

Let us apply this line of thought to a branch of engineer- 
ing which has for some time attracted much attention, 
and nowhere so much as in our own small and densely 
peopled island, where the health of masses of an ever- 
increasing population and their water supply press more 
and more upon our solicitude. What is the use of rivers, 
for what ends do they stand part of the great superficial 
machinery of our globe ? 

Brindley’s well known paradox—not far removed from 
nonsense, though so often repeated as an instance of the 
mental vigour of an untutored genius—will occur to most 
of our readers, but we may pass it by; the railway has 
long exploded the fallacy that the natural use of rivers was 
to teed navigable canals. Their chief uses or ends in 
relation to man and all subordinate creatures are, first, 
they are the main channels of discharge for rainfall ; and, 
secondly, they are the natural sewers of all habitable land, 
receiving inevitably all fo:cal or solid and other matters 
earried by the rainfall into them, or all but that portion, 
probably not very large, which is directly soaked into and 
defiecated in air or by the soil itself ; thirdly, affording 
convenient and salutary sites upon their banks for 
cities and towns as presenting at once water in abun- 
dance and immediate discharge for the sewage, both 
heing coupled with easy communication by water with 
the heart of the dry land and with the ocean; 
fourthly, affording a supply of food from fish, Ke. 
which are, as regards one of their final causes, to be 
viewed as part of the machinery of purification of the 
waters in which they live. We pass by here the meteoro- 
logical, political, and ethnographical ends or functions of 
rivers, though upon these, highly interesting as they are, 
volumes might be written. The causes that have fixed 
the sites of most great cities, especially the more ancient 
ones, elude any attempt to arrive at explanation. They 
have been too complex and various in sort, often too hap- 
hazard for disentanglement. Who can say why London 
is where it is and what it is! That the estuary of the 
Thames, the waters of which lend themselves to traffic 
ly running in opposite directions twice in twenty-four 
hours, has had something to do with it is obvious. But the 
site once fixed by antecedent causes, and the tendency to 
accretion towards a great city once begun, we can see how 
much its destiny depends upon the relations between river 
and city. Whatever may have induced Pythwas and 
Euthymenes, the Greek founders of Marseilles, to have 
fixed its site where there was nothing but an insignificant 
brook, while the Rhone rolled its waters into the sea to 
the westward of it, we know that it has as a result been 
always an unhealthy city, though its growth has been 
great, and that at last an artificial river has had to be 
brought into its streets and turned into its foul and tideless 
harbour. On the other hand, Cologne—far older than the 
times of the Roman Empress, Agrippina, its reputed 
foundress—thongh fetid enough in its narrow-streeted 
interior to have provoked Coleridge’s gibe by its “ well- 
defined and several stinks,” is washed by the river Rhine, 
into which goes all its sewage and garbage; yet, such is 
the volume of the majestic stream that after it has passed 
this greatest of Rhine cities, and many other large places 
on its banks below that, yet at Dusseldorf, far below, and 
even lower down still, the river water is scarcely sensibly 
less pure than it is above Coblentz or Bingen. 

It is obvious, then, that there is a certain balance be- 
tween the size of cities and that of the rivers upon which 
they sit, which, while preserved, nature herself relieves us 
of all care as to the result, and the engineer will best let 
nature there alone; but if this balance be seriously dis- 
turbed by man, it may be inevitable that the engi- 
neer shall step in to restore the equilibrium so far 
as he can; and if the causes .of disturbance be con- 
tinued, and become sufliciently expanded, he will in 
the end prove powerless, and nature herself again steps in, 
and, slowly or not, restores the balance by disease or pes- 
tilence to check the undue city growth. Were London 
situated upon the St. Lawrence, or upon some other 
rapid river with a hundred times the volume of the 
Thames, we need not have troubled ourselves about 
main drainage, and commissions on river llution 
would never have been heard of, though the river 
would contain the contents of the sewers, and above 
the town the water supply for four millions of people. 
But in London and the district round are the four 


millions, and the Thames is but an insignificant stream 
in comparison; and cities and towns, villases and 
homesteads, stand thick upon its banks above London 





everywhere after the Thames has become a river. At 
length the engineer stepped in. What did he do? 
Some good and much harm. Sir Hugh Middleton, 
so far as he could, acted on right principles in bringing in 


epoch of water companies, each taking in its supply a little 
higher above the city. At last population along the 
river growing too much for them, a higher intake is 
deemed to be practically useless. Then comes filtration, 
&e., and finally commissions on river pollution. Then 
quackery of chemists and _ sanitarians, and sewage 
manure doctors. And at last it is seriously proposed to fly 
in nature’s face, and declare by Act of Parliament that 
rivers are not, and therefore shall not be, the natural main 
sewers, with self-purifying apparatus of nature’s own 
devising, but that chemical officials shall be set all 
over the land to watch and analyse the waters of every 
ditch, and pond, and drain, and, like Sancho Panza’s 
physician, put their veto on any water getting into any 
river which may contain one part in a million of divers 
ingredients arbitrarily characterised by these chemists as 
detrimental to health. 

An able exposure of the chemical quackery for the 
alleged prevention of the pollution of rivers—which was 
intended to have been introduced in the Public Health Bill 
of last session, but which was afterwards all struck out, 
and admitted by Mr. Stansfeld to be impracticable, 
who thus excused the Government at the expense 
of the results of its own River Commission—may be 
found in the Chemical News of July 25th last (1873). 
Nevertheless, these same contradictory, absurd, and im- 
practicable clauses were this session once more attempted to 
be made law by the Marquis of Salisbury, in the River 
Pollution Bill. It is full time that public attention be 
directed to these intended enactments, which willno doubt be 
revived either by the present or by a Conservative Govern- 
ment next session. If made law, the effect will be to place 
the whole country, and every home and manufactory on it, 
at the mercy of a swarm of paid chemical officials and 
officers of health, and to produce endless tronble and dis- 
putation before their utter absurdity shall have caused 
universal resistance and their repeal. The fact has forced 
itself into evidence that our rivers are too small, our climate 
too dry, and our population too dense along their banks for 
the rivers longer to remain in their natural condition and 
regimen as main sewers, and also for water supply. Main 
sewers they must for ever continue to be—it is the law of 
nature that they must be so—and unless we can suspend such 
law, like “the standing orders,” we shall have to let them 
remain the main sewers of our own as of every other land. 
We do not believe that there is one disinterested and 
competent engineer to be found who really believes that 
the sewerage of Maidenhead, Eton, Windsor, and Oxford, 
and possibly other towns on the Thames, can be disposed 
of by any artificial means consistent with the health and 
comfort of their inhabitants, and that the watery residue 
poured sooner or later inevitably into the Thames, shall 
leave it pure and wholesome for animal consumption. 
Nature, in the soil, or vegetation, and the river itself, has 
marvellous power of defzecation ; all that man’s work can do 
to supplement these is but a drop in the ocean. 

But the mass of exuvise poured ceaselessly into the 
Thames has already exceeded her power. The balancing 
point has been passed, though as yet not very heavily. 
Our London water is not very bad, though not as good 
even now, after filtration and subsidence, &c., as could be 
wished. But population grows and agglomerates without 
pause all along the Thames, and so it must become relatively 
and absolutely worse, and the grand apostle of “ previous 
sewage contamination” cannot on hisown premises—doubted 
or even laughed at as these are by the majority of chemists 
not interested in the pecuniary phases of the subject—but 
admit that to the end of the world this previous sewage 
contamination must find its way, unseen and unseeable, 
into the Thames. 

Well, then, what in truth is the lesson that nature herself 
should teach us? It is this—the very opposite of the course 
we have adopted hitherto, and to that which it is proposed 
hereafter to enforce by Act of Parliament, whether 
accordant with nature’s laws or not. We take our drinking 
water from the lower reaches of the river after it has been 
polluted by sewage, navigation, and so forth. We take all 
sorts of trouble then to unpollute the water, and to get it 
clear at least before it reaches our metropolis. At the 
same time we endeavour to prevent all the towns or cities 
above us from using their natural privilege of the river as 
their main sewer, though we treat it as such for ourselves. 
Nature herself tells us what we should have done, or should 
do even yet. Let the main river be the main sewer,.as it 
cannot but be, and take our water supply, not from its 
polluted lower reaches, but from its uppermost rigules and 
collecting rivulets or gathering grounds. Make reservoirs 
upon these above the thick-set centres of population, and 
so before it is polluted. Make these sufficiently numerous 
and of sufficient capacity, and bring down in aqueducts or 
pipes the pure supply, not only for London but for every 
other town above it. We believe that an ample supply 
may thus be secured from gathering grounds of suitable 
character, supplemented by the great chalk springs, for 
all our wants; but if not, then it will be time to ask the 
council of the nation to sanction our taking our water from 
some other river basin—the Severn, for example, or the 
Welsh or Cumberland lakes. 

Sir William Fergusson was no doubt right in the main, 
when, lately, in his address as President of the Medical 
Congress in London, he quietly suggested that the ma- 
chinery of agitation as to purity of water is one of the 
grand quackeries of the day ; but we are convinced he 
would neither sanction dye stuffs nor chemical refuse being 
directly poured into rivers and streams; nor deny that 
water taken before nature has had time to complete her 
work of defecation is nauseous and, may be, poisonous 
But he also probably sees that nothing that either chemis. 
or engineer can do will enable a river, small in relation to 
its riparian dwellers, to remain a main sewer—as it must 
—and to be made a reservoir of pure and wholesome water 





for drinking at the same time. With a huge volume of 


a water supply from an extrancous source. Then came the | 





water in the river, relatively to population, or with the 
latter thin and sparse, nature gives us both sewer and source 
in the one bed; and she is able, so to say, to nullify all 
injurious results of its existence as a sewer. But with small 
volumes and great population we should follow the sound 
principles of most cf the largest cities of the ancient world. 
Rome could not drink her muddy Tiber — she could 
even scarcely adapt to its periodically flooded stream any 
system of underground drainage. She was compelled 
thus into the right track for her hydraulic engineering. 
She brought her water from the upper streamlets of the 
Sabine hills and mountains around her, and carried it un- 
polluted and in copious volumes into the heart of her city. 
We had better follow in her steps, and upon a far broader 
scale, as indeed Manchester, Sheffield, and many of our 
other great manufacturing towns have already done, and 
drop the Sisiphien project of keeping all pollution — or 
what the chemists may please to deem such—out of our 
rivers. 


WATER-POWER,. 


TueE high price of coal seriously affects at this moment 
the property of certain individuals, firms, and companies, 
who rely solely on fuel for the production of the power re- 
quired to drive their factories or workshops. It is to the 
last degree unlikely that any material reduction will be 
effected in the price of coal ; but it is certain that if England 
is to hold her own with other nations, power must in the 
future take the place of manual labour day by day to a 
greater extent. There are branches of manufacture, sources 
of national wealth, such as iron-making, which cannot be 
carried on at all without fuel; but there are other branches 
of manufacture, such as cotton spinning and weaving, which 
require power only, irrespective of the source from which 
it is supplied, and it is to be regretted that those who carry 
on such trades should invariably resort to our coal-fields 
for the power which they require. In numberless instances 
the steam-engine could be dispensed with, and water-power 
employed instead, if manufacturers would but recognise 
the fact that water-wheels or turbines close to a mill are 
not necessities, and that the power which resides in a 
volume of falling water can be utilised in various ways 
perfectly practicable and ready of application, although 
they may appear at first sight to be novel and impossible. 
We propose here to call attention to one or two cases which 
suggest themselves to us as affording examples of circum- 
stances under which water-power may be utilised with 
great advantage. 

The disposal of sewage is not perhaps a branch of manu- 
facture except when irrigation is employed in the produc- 
tion of grass, and beef, and root crops for the market ; but 
we find that very large sums are annually spent in pumping 
sewage from a lower to a higher level in order to get rid 
of it, and steam engines of great power are not un- 
frequently employed for the purpose. We may cite the 
Metropolitan Main Drainage works as an instance. But 
without resorting to an unique case like this, we may point 
out that hundreds of seaside towns are now badly drained 
because the sewage is not delivered on the top of the tide 
to be carried out to sea, but is expended on the foreshore 
at low water, to be carried back to land as the tide rises; and 
this simply because the cost of the engines and pumps and of 
the coal required to put them in motion and pump the 
sewage up to high-water level, is greater than the towns 
can bear. Yet, if engineers would but recognise the fact, 
nothing can be easier than to utilise the rise and fall of 
the tide as a means of raising the sewage to the required 
level. To explain our meaning, iet us suppose that we 
have to deal with a small town of, say, 10,000 inhabitants 
on the seaside, and lying low. The sewage from such a 
town will probably be about 200,000 gallons per day, and 
this quantity ought to be lifted, say 10ft., to get rid of it 
properly. Nothing more is necessary than to construct a 
couple of tanks on the sea-shore, each capable of holding 
100,000 gallons. Both are water and air-tight. One 
we shall call the sewage, the other the tidal tank. A 
discharge pipe extends from the top to nearly the bottom 
of tie sewage tank, a pipe connects the upper portions of 
both tanks; in this pipe there is a valve. The sewage for 
twelve hours is delivered into one tank. When the tide is 
at the highest the sea is allowed to fiow into the tidal 
tank. The air compressed by the entrance of the water 
is forced into the sewage tank, and, pressing on the surface 
of its contents, the sewage is forced up the discharge pipe, 
and so cast into the seaat high water. As the tide falls, the 
sewage tank slowly fills again, the process being repeated 
twice in the twenty-four hours. The apparatus, if pro- 
perly constructed, would work almost for ever without 
repairs or renewal; and suitable sluices being employed, 
could be rendered self-acting. It must be understood, 
that we have just sketched the mere outline of a plan 
which will enable town sewage to be got rid of in many 
instances in the most satisfactory way without trouble or 
expense. Into details it is not now our purpose to enter ; 
many of our readers will, no doubt, fill them in for them- 
selves without difficulty. Nor is it to be supposed that the 
operation of such an apparatus must necessarily be con- 
fined to the pumping of sewage. The force of the tides can 
be utilised in numberless ways to transmit power toa dis- 
tance. For example, a set of accumulators may, without 
any wonderful expense, be arranged in any tidal harbour, 
which will provide a store of power sufficient for working 
all the dock cranes and other mechanism. Thus each 
accumulator might consist of a cylinder 10ft. in diameter 
and 10ft. high, displacing roughly 780 cubic feet. If we 
take the weight of sea water at but 621b, per cubic foot, 
leaving an ample margin for friction, each of these accumu- 
lators would, if fully immersed, lift 48,360 1b., and if the 
lift were 10ft. the work done on each by a tide, which 
it would restore as the tide fell, would amount to 483,600) 
foot-pounds, One such accumulator would keep an ordinary 
wharf crane at work half a day in lifting light loads. The 
extension of the system, however, on a large scale, would 
supply enormous power, easily transmitted to a mode- 
rate distance, either in the shape of air or water 
under pressure. Indeed, there is no reason why all 
the works in manufacturing towns, when the tide rises 
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and falls through a wide range—as is the case, for example, 
. in the Bristol Channel, where tides 40ft. high are not un- 
known—should not be worked by tidal agency alone, with- 
out the aid of a pound of coal. No doubt our ideas on 
this subject will be called impracticable by a few indi- 
viduals, who, incapable of originating a novel idea them- 
selves, hasten invariably to condemn any proposal made 


by others; but it would be as reasonable to assert that it | 


is impossible to utilise the enormous power of the tides for 
commercial purposes, as 1t would be to assert that steam 
navigation was a chimera and railroads an idea. 

But abandoning tidal power for the moment, and 
turning our attention to the force of our streams and 
rivers, we would call attention to the fact that in 
but too many instances hundreds, if not thousands, of 
horse-power are being wasted year by year, and this, too, by 
men who would gladly use it if they only knew how. For 
example, mills in abundance may be found erected either 
on the banks of rivers or two or three miles from them, 
the rivers being competent to afford all the power required 
to drive them, notwithstanding which, steam is used instead 
at a heavy outlay. We can call to mind one instance where 


a ill, driven by steam power, is situated about two miles | 


below a high fall, and on the banks of a river. The site 
was selected because barges can come alongside. The 
mill could not be brought to the fall because the barges 
could not get up high enough. Steam power is used in 
consequence, and the force of the fall is wasted. It would 
have cost much money to construct an aqueduct and 
lead the water for two miles at a high level to the 
mill, But it would have been quite practicable to put up 
a turbine or water-wheel at the fall, and transmit the 
power for two miles across country by the use of a 
wire rope. The total cost of such a line complete, compe- 
tent to transmit 100-horse power indicated, would not 
exceed £800, unless, indeed, land had to be purchased. 
Under ordinary circumstances, a turbine or water-wheel 
capable of developing 100-horse power should not cost 
more than £700. Thus, for an outlay of £1500 about 
100-horse power could be had. A thoroughly good engine, 
with boilers, chimney-stalk, engine and boiler-house, c., 
will not at present prices cost very much less than £1500, if 
the engine is to work up to 100-horse power. The cost of fuel 
alone tor such an engine working twenty hours a day for 300 
daysper annum, would reach £1000, The cost of maintaining 
the wire-rope line would, we have reason to believe, not 
exceed one-fourth of this sum; and, whereas, at least four 
attendants would be required to look after the engine in 
double shifts, one man would be quite competent to attend 
to the welfare of the rope, and to look after the lubrica- 
tion of the supporting pulleys, &c. This plan of trans- 
mitting power by ropes from water wheels or turbines is 
by no means new. It has beer'extensively employed on 
the Continent, and it is being adopted on no small scale in 
the United States. The length of rope used varies from 
a couple of hundred yards up, and it has never yet been 
decided what is the limit of distance beyond which a rope 
cannot be used with advantage. 

If we consider how wide a range of country would be 
opened up if only the power might be dispensed at a distance 
from the factory, it will be seen that the extension of the 
system is likely to be fraught with immense benefit. For 
example, falls often exist near the foot of a hill, at 
points almost if not quite inaccessible for factory purposes, 
while two or three miles lower down may be found a 
thriving town. Here rope transmission would do excel- 
lent service. Again, a fall is two or three miles from a 
railway; the factory must be near the railway. If, then, 
power can be led across the country to the mill a great 
difficulty is disposed of. _We have done little more in this 
article than call attention to a few facts which are unfor- 
tunately almost universally overlooked; but we hope to 
return to the subject, and supply some information as to 
the precise cost of wire-power transmission plant, both as 
regards its installation and maintenance, which will, we 
trust, prove interesting and useful to many of our readers. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our) 
correspondents, 


STREET TRAMWAY LOCOMOTIVES. 

Srr,—In reference to some remarks in your last would you 
kindly allow me to say a few words in regard to the use of toothed 
wheel gear in the Santander street tramway locomotives ? 

(1) Should wheel gear be used at all? It has been universally 
allowed by all who have examined the design referred to, whether 
railway engineers or others, that by the use of wheel gear a better 
locomotive can be made for the special work of a street railroad 
than by the adoption of an ordinary arrangement of four-coupled 
or other engine. Then wheel gear should be used. 

(2) Will wheel gear stand’? For it is of little use to use it if it 
entails the risk of constant breakage. The gear of the Santander 
locomotives is made of M‘Haftie’s special metal, of the same pitch 
and breadth as has been worked in more than 100 of Thomson’s 
engines, having more than six times the tractive power of the 
present locomotives, and yet in not one of which has a single tooth 
given way. Again, the two engines in Glasgow with which Captain 
Lousada has for the last four months done the heavy hauling work 
of all the largest of the Clyde shipbuilding firms, have the teeth 
of their gear of the same metal an —— These two engines 
are frequently used together to drawloads weighing over 40 tons 
and give together a steady dead pull of 6 tons. and when jerking 
to start this load on soft ground the combined pull must often exceed 
8 tons or 9 tons, to resist which each side of the engine drawbar has 
had to be strengthened to 2}in. diameter, lesser sizes being snapped 
like glass. And although these engines have broken plenty of 
crank-shafts and other gear, yet not a single tooth of a cogwheel 
has given way, and they continue quite reliable until reduced to 
vein. in thickness. Again, a small wheel of this metal in, 

vitch and 2}in. wide was fixed in a vice and a strong. fitter 

instructed to try his utmost to try and break the teeth with his 
hand hammer, and it took sixty of his blows to get a corner about 
an inch long broken off a single tooth. Therefore wheel gear will 
not introduce increased risk of breakage. 

(3) Will wheel gear make an objectionable noise? This entirely 
1 ds on the ber and arrangement of wheels. A single wheel 
and pinion does not if boxed make any noise that can be heard 
above the rolling of a train ; but the introduction of second or third 
motion shafts makes it almost impossible to run silently with such a 
great numberof metal teeth, asthe crank must then very fast, 
and when the strain is reversed the backlash becomes the more 
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violent the more teeth it passes through. As regards noise it is 
also a very bad thing to have wheels running in gear without 


the teeth to the other, and if such loose wheels be made of steel 
and rather large in diameter, they then ring out the blows with a 
greatly increased sound ; indeed, all steel gear running fast rings 
and resounds much more than cast iron. Another fruitful 
contrivance for producing noise is what is known as “‘ differential 
gear,” as the strain through itis continually passing backwards and 
orwards amongst its teeth and parts. Now, considering the fore- 
going, it is little wonder that the too frequently uncouth combi- 
nations of mechanism which go by the name of “‘ traction engines,” 
and which generally embrace a multitude of gear, shafts, loose 
wheels, and differential apparatus, usually make a hideous noise 
as they go blundering and clattering and smoking along on their 


| happily-styled ‘‘ fast speed.” 








The Elevated Railroad, New York, is three and a-half miles long, 
and carried on posts about 16ft. high rising from the sideof the foot 
path, and stetches from Greenwich-street to Ninth Avenue. On these 
pillarsis laid a single line of the ordinary gauge worked by a small 
locomotive having toothed gear, consisting of a single wheel and 
pinion, and although it frequently runs at fourteen miles an hour 
yet the gear does not make any noise that can be heard above the 
rolling noise of the engine and its two rather curious cars, which 
have only two wheels each, Again, four road locomotives were 
made with a gear consisting of merely a wheel and pinion, which 
when running, could not be heard above the rolling noise of the 
engine and a light wagon. Again, in Captain Lousada’s engines 
in Glasgow, although the gear consists of more than one wheel and 
pinion, yet it cannot be heard as the engines pass along. There are 
yet other cases which show from fact that a single wheel and 
pinion if boxed up will not be heard as the engine runs; and as 
such a degree of silence is capable of attainment with metal teeth, 
it would be unjustifiable to risk wooden cogs, which would not 
probably stand two or three months of locomotive work,or 4000 
miles or 6000 miles at 80 miles aday. Absolute silence is neit»er 
obtainable nor desirable on street railroads, and to reduce the noise 
of the internal mechanism te that caused by the rolling of the 
train is all that is wanted. 

Then, as has been shown, the metal gear of a single wheel and 
pinion will not cause an objectionable noise. 

I merely wished, Sir, to make these remarks in case it should 
appear that while striving to overcome one objection in the form 
of the ordinary blast, I had unwittiogly introduced another by, 
with insufficient consideration, introducing a form of toothed gear 
which would make an objectionable noise when running. 

Leith, August 18th. LeonarD J, Topp. 


STREET TRAMWAYS, 

Sir, —A very remarkable characteristic of this age is the celerity 
and economy of travelling, whether for business or for pleasure, 
and while once we found it took a deal of time to go to France, 
Italy, or Belgium, we can betake ourselves far easier, now-a-days, 
to America or to India, to Norway or Japan. Formerly meu 
made their wills when they went a little out of the city, so beset 
with difficulties and dangers were country roads, when compsre«l 
with city streets. This is quite reversed now; railway travelling, 
when proper precautions are taken, make the country roads 
safer and smoother than our streets, which are constantly being 
repaired, and yet are seldom in good order. The reason is that 
the substratum of most streets is too easily changed, wearing 
into ruts and holes. If we go a long journey by rail we get along 
quickly and smoothly ; but if we have to traverse a town, we are 
jolted over uneven stones at a slow speed and at a very dear rate. 
On the Continent and in America they lay down a single line of 
rails, to effect junctions rapidly and economically; and I propose 
that wherever the continuity of railway communication is broken 
by a town, the /iatus be filled up by a temporary tramway through 
the streets, connecting principal railway stations ; but in order 
to do this effectually and economically the street surface should 
be of wood, 

Mr. C. H. Gregory, past president of the Institution of Civil 
Engineers, felt this so much that when he had an opportunity of 
making anaward under a Board of Trade order to repavethe tramway 
at Clapham Rise, he decided in favour of paving the interspaces 
between the tramrails with wood; and this he expressly stated 
he did in the interest of the tramway companies themselves as well 
as of the general public, and particularly of the inhabitants of the 
localities which tramways traverse. 

I well remember, when stone sleepers were used on railways, 
how rapidly the road got out of order, and how the rolling stock 
was shaken and damaged, besides the inconvenience and noise 
occasioned travelling over a substratum of stone. It isthe same 
on tramways laid with granite blocks, the noise is deafening and 
property along the road is enormously depreciated, besides the 
cars and horses are soon worn out umping along over unre- 
sisting and non-elastic substances, such as granite, concrete, Kc 
There is no chance of our going back from wood to stone sleepers, 





‘ and in like manner when it is once properly proved that wood is a 


suitable substance for pavement it will not be lightly abandoned. 

Sir John MacNeill has lately taken out a patent for making 
economical tramways in combination with the improved wood 
pavement, which keeps its surface admirably, having under the 
whole a double flooring, on which are placed paving blocks of pine, 
thus the rails and the blocks always preserve the contour they had 
at first, and keep their relative positions, from which they cannot 
get away owing to the two skins of planking being placed at right 
angles to each other having a good foundation of gravel and sand 
everywhere under them. 

Sir John’s patent also included a new description of railway car, 
or rather of tramway train, by which two or more small carriages 
are coupled together, soas tobe easily detached or added to, ascording 
to the exigencies of the traffic, which varies considerably at dif- 
ferent periods of the year, and indeed at different hours durivg 
the day. Where the tramroad does not occupy the whole width 
of the road the junction at the side between the wood pavement 
and macadam, or other road material, is effected by a continuous 
kerb of wood spiked down to the flooring, which keeps the wood 
and macadam pavement in their relative positions. Having been 
engaged for many years of my life in making roads in some of the 
principal countries of Europe, I have come to the conclusion that no 
more durable or advantageous pavement has yet been laid (and I have 
tried every kind of subst: put together in almost every possible 
manner) than the improved wood pavement ; and my opinion is 
that if the main lines of thoroughfare were paved in the centre 
with wood on the double flooring, and with the composition 
between, even without tramrails, the breaks of intercommunica- 
tion would be considerably diminished for travellers, and that time, 
temper, and outlay would then be much less tried and taxed. 


London, 22nd August, 1873. W. H. Vivuiers Sankey, C.E. 








HOWARD'S SAFETY BOILERS. 


Srr,—As there are a large number of these boilers now at work, 
I feel that it is desirable to call the attention of the owners to the 
necessity of adapting to old boilers the improvements recently 
applied by Messrs. Howard to all the new boilers which they make. 
Some time ago there was a disastrous failure of a Howard boiler 
in London, particulars of which appeared in Tak ENGINEER. In 
that case one of the joint rings gave way. On the 25th of August 
a very similar accident happened at > ng Butts’ timber yard, 
in Littlehamption, by which the stoker was scalded to death. 
I think it is best to let Messrs. Howard’s own le explain the 
nature of the failure in their own words, which I copy from a 


rt of the inquest published in a local paper :— 
“The managing foreman of Messrs. Ho’ here forward and 
saté hé hed the forenrin of the boiler-makers present, who had examined 
the boiler. Immediately on hearing of the accident Messrs. Howard had 
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sent him down. He produced a plan of the boiler.—George Morris, the 
foreman of the boiler-makers at Messrs. Howard's, said he examined the 


passing strain, as they then continually hammer from one side of | boiler on Saturday, and found that one of the horizontal tubes had given 


way from the vertical back. He found there was a slight corrosion in 
the nipple which caused the thread to canker away. There had been a 
slight leakage going on at that joint, and a sudden heating of the 
furnace, or the sudden feed of culd water would have a tendency 
to cause it to explode, that being the weakest part of the boiler. 
He examined the thread of the nipple and found it was clean caten 
away. This identical boiler had passed through his hands, and 
he had tested it at the usual pressure, and found it perfect in 
every particular.—A juror suggested that it was a very short time for the 
thread to be so caten away, and Mr. Morris said it would all depend on 
whether the leakage was a slight or a great one. In this case the water 
was brackish.—In answer to the coroner, Mr. Butt said the boiler was 
thoroughly overhauled and cleaned every three weeks, and the boiler 
had been examined by one of Messrs. Howard's men on the Tuesday 
previous. — Mr. Saunders, Messrs. Howard's manager, said they had 
recently adopted a tie-rod to go through the tubes. He might remark 
that, as the jury were no doubt aware, these high-pressure boilers, like 
all other machinery, were only arrived at by stages; but at the time the 
builer was sent out it was as perfect as could be, according to existing 
knowledge. Since then, however, another accident had oecurred, which 
threw more light on this subject, and Messrs. Howard had adopted this 
plan of the tie-rods to all boilers sent out and to all boilers in stock. — 
Several of the jury asked most pertinent questions, which were answered 
as recorded in the evidence, and after a shurt consultation the jury 
returned a verdict of ‘ Accidental death,” The inquiry occupied about 
two hours.” 

My object in writing is to induce those who use these safety 
boilers to at once provide them with tie rods. If they neglect to 
do this after the warning they have received and Messrs, Howard's 
own statement, as given above, they will assume a very serious 
responsibility. A Bolter MAKER, 

London, September, 2nd, 1875. 


WORKING STEEP GRADIENTS, 


Sir,— It would be useful to know what really has been done in 
the way of working steep gradients by locomotives of the ordinary 


type. In the list of principal gradients on the Eastern ant 
Western Valleys sections of the Monmouthshire Railway 


Company given by Mr. Spencer in your last issue, the lengths 
of the several gradients do not appear. Speaking from memory, 
I believe the 1 in 19 mentioned by Mr. Spencer is about a mile 
and a-quarter in length, and the correct gradient lin 1934, The 
loaded traffic in this case is principally duwn the gradient. 

The Dowlais Iron Company at one of their collieries have a 
much sbarper gradient, viz., 1 in 16), but the length is only a few 
chains, which, however, is against the loud. They have also in their 
works a short length of 1 in 175, worked by locomotives. 

As to passenger lines, the Merthyr branch of the London and 
North-Western Company, rises nearly 1000ft. between Abergavenny 
and Brynmawr, or, taking a continuous seven mi'es, the rise isover 
930ft. giving an average for that length of something worse than 
lin 40, There are also over two miles of liu 35 between 
Nantybwlch and Rhymney stations, 

T. F. Harvey, Assoc, Inst, C, E. 

Dowlais, August 18th, 1873, 





STRAW BURNING ENGINES, 

Sirn,—In reading the account of Messrs, R. Garrett and Sons’ 
engine, in your impression of the 22nd inst., I find you speak of Mr. 
Paul Kotzo, of Pesth, as the inventor of the type of straw-burning 
engine exhibited by this firm at Vienna. I think if your readers 
will examine the catalogue of the London Exhibitioa of 1862, they 
will find that a portable engine for burning straw, identical in 
many respects with that illustrated in your paper, was exhibited 
there by Mr. George Hubazy, of Vienna, and that a patent was 
taken out for it in Austria in 1860-1, 

I do not understand how Mr. Kotzo can thrash 100 sheaves ot 
wheat with three sheaves of straw, unless his wheat sheaves are very 
small and his straw sheaves very large. It would be a great 
benefit to the agricultural public if Messrs. Garrett would 
organise a scientific trial of this engine to test the truth of the 
asserticns contained in Mr. Koralzy’s letter. JoHN Heap. 

Vienna, 26th August, 1873. 


THE DISPOSAL OF SEWAGE, 

Srr,—Having read many times in your valuable journal of the 
various plans adopted to overcome the difficulties attendant on the 
final disposal of sewage, I beg to submit, through the columns of 
THE ENGINgER, a plan which has, within my own experience, 
proved a perfect success in latrines and urinals used by over a 
hundred individuals belonging to an establishment in this town. 

The portion of the building in which the latrines are situated 
was at times uninhabitable from their offensiveness. The owner 
of the establishment was induced to try the dry system proposed 
by a certain company (limited), using charcoal in closets and 
urinals designed for the purpose. The result of that trial has been 
thatinstead of people being almost driven outof the building, at times, 
by the efiluvia, there is now absolutely no offensive smell, even in 
the latrine itself. 

The closets used are simple and efficient, the charcoal is cheap, 
and a little goes a long way. The company’s agent informed me 
that charcoal is also applied to the treatment of refuse water of 
houses by a system of charcoal filters, which retain all offensive 
matter in an inodorous condition, leaving the water pure and 
bright. I can see no reason why the adoption of the system in 
entire towns should be less successful than in many isolated cases; 
and it appears to present a solution of the sewage question by 
providing for the discharge into the drains of nothing but clear 
water. 

Should any of your readers desire it, I shall have great pleasure 
in obtaining for them information on the subject. P. wR. E, 

2th August, 1875. 





THE VIENNA EXHIBITION, 

Sir,— Much unintelligible confusion seems to prevail respecting 
the relative value of the various awards just made by the jurors of 
the Vienna Exhibition, if we may judge by the contradictory claims 
put forward by the fortunate possessors of them. Lut the official 
explanations of the intention of these different distinctions are 
clear enough, as the following extracts from them show: ‘*The 
Medals for Progress, Medals for Merit, Medals for Fine Arts, and 
Medals for Good Taste, are perfectly equal in rank and value; the 
Diploma of Honour is to be considered as a particular distinction 
for eminent merits in the domain of science, its application to the 
education of the people, and its conducement to the advancement 
of the intellectual, moral, and material welfare of man.” 

Rochester, Ist September, 1873. AVELING AND PORTER. 

[We have already stated as much.—Ep. E.] 


DANGER SIGNALS. 

Sin,—Seeing the jury returned a verdict that the deceased in the 
Eastbourne railway accident died through suffocation caused by a 
blow received in a third-class carriage, the concussion being caused 
by the driver of the train starting the same before the signal arm 
was lowered, but that he did so in a moment of forgetfulness, and 
when the signal was somewhat obscured by steam, Kc. Kc. 

Allow me to suggest that danger signals be accompanied with a 
fog signal at all times, whether the atmosphere is foggy or not. 
With a very small outlay every signal might be so constructed that 
when it points, or is intended to point, to danger, a fog signal 
might be placed on the rail, then in case the driver failed to see 
the signal arm, either through carelessness or otherwise, it would 
hardly be possible for him to neglect the fog signal exploded ; 
besides the report of such signa giving both the guard and 
passengers the alarm, and so prepare fot « pith in. 

Brighton, 1st September, 1873. T. 8S. A. Buroxuam, 
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THE HYDRAULIC FITTINGS OF IRONCLAD 
SHIPS. 
No. II. 
SLUICE AND OTHER VALVES FOR DRAINAGE. 


Tue sluice valves fitted on the ends of main and branch drains, | 


in the water-tight compartments between the two bottoms, which 
used to be removed by the suctions led from the Downton 
pumps only, but latterly they can be drained by steam or manual 
power, as explained under the head of “Pump Suctions,” 
thereby affording the same facilities throughout the ship. 

In the first iron ships the frames of sluice valves were made of 


water-tight bulkheads, &c., are worked by direct or reverse levers, | cast iron, and the slide or valve only of brass ; but this system 


or geared by wheels, as circumstances require. The accompany- 
ing sketch, Fig. 24, shows the valve with reverse lever. As the 
cisterns or suction pipes to main drains are fitted with strainers, 
the valves on the ends of main and branch drains are not usually 
fitte1 with strainers as well, although there is almost as much 
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need of them to the valvesfon the ends of drain pipes as to the | 


screw down valves from thefinner bottom to drain pipe ; but the 
sluice valves on the ends of branch drains in the wing do not so 
much require them, on account of the compartments being far 
less exposed. 

The screw-down valves are also fitted in inner bottom, in shaft 
passage flats, sometimes in wing 
passages on the ends of branch 
drains, fore and aft flats, flats «f 
magazines, &c., and, where neces- 
sary throughout the ship, to permit 
the water to pass to the pump*. 
The general arrangements of the 
sluice and screw-down valves may 
be given as follows :—The water- 
tight flats before the collision 
bulkhead are drained by means of 
a 5in. screw-down valve into the 
compartment under, and from 
thence are drained aft by means of 
a sluice valve 5in. by 5in. in the 
lower part of the collision bulkhead, 
and so on until the water is witbin 
reach of the pumps. By this 
system, in the case of excessive 
leaks in ships with double bottoms 
either before or abaft the double 
Lottom, the steam and Downton 
pumps connected to the main drain 
cistern can be brought t» bear 
upon them by means of the sluice 
valves on the ends of drain pipe, 
in addition to the one pump or 
more that would have suction pipes 
fitted before or abaft the double 
bottom to free those compartments}in ordinary times. By this 
it is plain that if any of these compartments become injured a 
greater number of pumps could be available than the valve from 
any one compartment could supply, inasmuch that provision is 
made against general leakage. 


by means of 5in. screw-down valves into the compartments 


under, and then to the bilge, to be removed by the ayprennen 


from the Downton pumps, and, if necessary, by the steam 
and other pumps, by means of the sluice valves in the water- 
tight bulkheads, allowing the water to pass into the main 
drain. Again, in the case of ships with double bottoms, we 
can aid the Downton pump that may have a suction led into 
the pocket fitted to the inner bottom in the compartment the 
water has been drained, by opening the screw-down valve in the 
same compartment, thus communicating through the inner bot- | 
tom to main drain, and then either the steam, eras many of the | 
Downton pumps that are connected with the main drain pipe, 
could be used as the valve in the inner bottom could supply. 
The magazines, shell-rooms, Snider magazines, and spirit-rooms 
are built water-tight at the bottom and sides, and arrangements 
are made for flooding them with water from the sea, as shown 
hereafter. After they have been filled they are each drained to | 
the bilge or inner bottom, as the case may be, by a 5in. screw- 
down valve fitted in their flats; the water can then be removed 
by the pumps, as previously explained. But as it is desirable to 
free them as quickly as possible after flooding, ample provision 
should be made. A bin. sluice valve is fitted in the bulkheads of 
shaft passages to permit the drainage water to pass under the 
shaft passage flat to the pump suctions, although sometimes suc- 
tions are led direct to the outside of the passage for this purpose, 
and any water that may collect on the passage flat will be removed 
by opening the screw-down valves in the flat, thus allowing the 
water to pass to bilge or drain as the case may be. In ships with 
double bottoms and a water-tight longitudinal, provision is made 
to remove the drainage water collecting above the longitudinal 
by means of sluice valves. Thus, to free a compartment before 
or abaft one having a branch drain communication, open the 
sluice in the water-tight frame, the water will then flow into the 
compartment having the branch drain ; and to free a compart- 
ment having a branch drain, open the valve on the end of the 
branch drain, the water will then pass to the main drain, and 
can be removed by the pumps as before stated. It therefore 
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appears by the foregoing that the main drain can be employed to 
remove all drainage water in the ship except that which may be 


| soon fell into disuse, as the bilge water corroded the frames, 
| consequently the valves did not work satisfactorily. At the 


present time they are made entirely of brass or tough gun 
metal, as shown by Fig. 25, A being the frame, B tihe slide, 
C tightening strips or sde bars. For obvious reasons the 
faces of the frames are planed for 
the valve-seat and htening 


strips only, and of a 1 thick- 
ness, all the taper necessary for 
water-tightness being prepared on 
the strips C. 


For the 6in. sluice valves and 
upwards, neither the strips nor 
slide, fay for about one-third of 
their length at the middle. We 
may mention that the stops on 
the upper part of the frames are 
only fitted for the sluices of the 
luigest kind. The screw bolts 
connecting the frames to the bulk- 
heads are of iron, but those for 
securing the tightening strips to 
the frames are of brass. In the 
most improved sluice valves a 
small stop is formed at the back 
of the slide, and a corresponding 
groove is prepared in the frame to 
control the slide whilst being 
raised off its seat, to prevent any 
derangement occurring by the 
rods being badly fitted. . The 
several lengths of rods necessary 
to reach from the valves to 
suitable positions for working are 
connected ther -by metal 
bolts, and all the levers are metal 
bushed. 

Where it is inconvenient to work 
the valves either by a direct 
or reverse lever, they must be geared by bevelled or mitre wheels 
of about 5in. diameter, as it sometimes occurs they must be 
opened and shut from positions that are a great distance hori- 
zontally from the valves. It must be apparent to all that if the 
valves are to be worked by a direct or reverse lever, the rods 
must have a vertical motion either for the whole or a portion of 
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their lengths ; but this is not necessary when they are geared, as 
the rods must be fixed their entire length, being allowed a rotatory 
motion only. 

We may here mention that it is usual to have jin. of taper in 


| 4ft. for the large water-tight doors, and about gin. of taper in 6in. 
Water collected on the flats of store rooms fore and aftis drained | 


for the small sluice 
valves. The water- 
tight doors are some- 
times faced with brass, 
thus avoiding two fay- 
ing surfaces of cast 
iron ; but by proper 
lubrication the brass is 
rendered unnecessary. 
To attach the frames 
of sluice valves to bulk- 
heads, the ordinary 
systems of water-tight 
jointing are observed. 
Thus, if the surface of 
the bulkhead is fair to 
which the frame of the 
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if it should be unfair, 
add sheet lead. Often- 
times for the large 
water-tight doors, after 
they have been bolted, 
molten lead is run in 
between their frames 
and the bulkhead, the 
faying side of theframe 
having been cast with 
ribs, thus avoiding the 
irregularities of the 
surface as much as pos- 
sible. It may be worth 
a passing notice to 





a bearing in their frames from top to bottom when shut. For 
the middle-sized doors the grooves are parallel, and three studs 
are fitted with a dovetail to resist the pressure of the door, it 
being found sufficient for water-tightness to have a bearing at 





each end and another at the middle; but for the smaller size of 
doors, a bearing at top and bottom only. 


WATERCOURSES. 

In this section watercourses will be briefly considered with 
reference more i y to the systems employed in iron and 
composite ships, observing that in these ships, as well as in those 
built of wood, that the chief endeavour must be, when arranging 
the watercourses, to render every facility to the water to collect 
or drain into suitable positions for removal. 

Instead of shaping or cutting away the obstructions to the free 
passage of water, as in wooden ships, brick and cement must be 
added to fill the that otherwise would lodge water, as in 
the case of drainage from water-tight longitudinal, Fig. 22. It 
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will be seen by the position of the drain pipe that it would not 
free the compartment of water unless the lowest part of the 
compartment was raised to the same level as the drain pipe. Too 
much attention cannot be given to the position of the water- 
courses to reduce the weight of the cement to a minimum. 
Without dwelling upon the many systems of watercourses, as in 
ships built of wood—such as having the fillings of lese moulding 
than the frames at the middle line, thus affording a free passage 
of water from one limber to the other, and thence to the pumps ; 
or the arrangements for clearing the limbers by chains, &c.; we 
will consider first the watercourses for composite vessels, as shown 
by Figs. 25a and 26. The arrangement for the frames is shown 
by Fig. 25a, and for the intercostal keelson by Fig. 26. It will 
be seen that all the watercourses are of an elongated form, which 
is very desirable, especially in ships with small frame moulding, 
inasmuch that if they were cut of circular form of the same area 
as the elongated ones, they would be far more injurious to the 
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frames, and not so good for drainage. dly, the water- 
courses cut in the bracket frames and longitudinals of iron 
ships with double bottoms previous to the present system, as 
shown by igs 27 and 28, which show two watercourses in the 
longitudinal in each bay, viz., C, a hole 3in. diameter is cut just 
clear of the outer angleiron tolongitudinal, and D, ahole 2}in. by gin. 
cut to clear the outside leaf of the same angle iron; whereas in the 
former ships only the small holes ) were cut, except at the 
lowest end of the com; ent, where a 3in. diameter hole was 
cut clear of outer angle iron, for a watercourse in each longitu- 
dinal. Again, by Figs. 27 and 28 it will be seen that water- 
courses are cut, at the present time only, in the bracket frames 
in the first bay— one din. diameter clear of frame angle iron, 
and another 24in. by jin. just above the outside leaf of the same 


angle iron ; but in these watercourses were cut, 
taauihsntientioteane 


in each bay, which were 
more serviceable at the extremities than amidships. E, E, Fig. 28 
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removing water from between the two 
INDICATORS. 


We will next consider the different systems that have been 
employed with the rods to indicate when the valves are open or 
shut, observing that the remarks will also apply to all rods led 
to the decks for working water-tight doors, ys Fig. 29 shows 
the-indicators as originally fitted to the valves opened by reverse 
levers, and by which it will be seen that the rod rises and falls 
in the deck plate A, and that the motion must be communicated 
to it by means of a screw formed in some portion of its length, 
and operated upon by means of a socket spanner at its upper 
end applied from the deck. B, inner metal tube, having a spiral 
groove cut through it on each side of sufficient length to permit 
the arms of the crosshead C to pass up and down with the rod 
D, and having a pointer on its upper side to indicate the position 
of the valve. The crosshead allows the rod to revolve freely in 
it, and the arms of the crosshead not only pass through 
the grooves of the inner cylinder, but also work up and down 
in the vertical grooves of the deck plate. The pitch or taper of 
the grooves in the inner cylinder will be about one-quarter of a 
circumference, as shown by the index. F, a washer connected to 
rod by a pin, to prevent the crosshead moving upwards, it being 
prevented from lowering by a shoulder on rod. The gland G is 
screwed on to keep the inner cylinder in place, allowing it to 
revolve only; and it™is the upper side of this gland, together 
with the pointer referred to above, that forms the index, ax 
shown. E, deck cap, to keep out grit, &c. 

By the systems hereafter described the stuffing-boxes H are 
not fitted, as they are not idered y ; but stuffing- 
boxes are used with the rods in the decks below. Fig. 29 shows 
the position of rod and crosshead when t e valve is shut, the 
inner cylinder and index being correctly adjusted before fixing, 
so that after the process of closing the valve the change from 
open to shut will be indicated by the index thus: Assuming 
that the deck cap is off, by applying the socket spa .ner to the 
eud of the rod we can, by the action of the screw—fitted, in 
this case, not at the deck plate—cause the rod to ascend ; but 
in doing so the crosshead is carried with it, and since the cross- 
head does not revolve with the rod, but is guided upwards by 
the slots in the sides of the deck plate, it is plain that the rod 
must revolve freely in the crosshead, and that the crosshead, 
during its vertical motion, must cause the inner cylinder to 
revolve to suit itself to the arms of the crosshead ; it being 
understood that the inner cylinder is only allowed a rotatory 
motion, and, by the slots for crosshead being of a spiral form, 
that whilst the crosshead is going upwards the inner cylinder 
must change or suit itself to the position of the crosshead, it 
will thus be seen that we cannot alter the position of the valve 
without at the same time changing that of the rod, crosshead, 
and inner cylinder or indicator, and the extent of the change 
will at once be shown by the index, as previously explained. 

The present system of fitting these indicators necessitates the 
following deviations from Fig. 29:—The stuffing-box at the 
lower end of the deck plate is not fitted, but a nut is prepared 
in lieu, and on the rod a V-threaded screw is cut from the cross- 
head to a suitable distance down to open and shut the valve by 
the application of the socket spanner. The action of the indi- 
cator will be the same as before stated. 

To fit the indicators for valves that are geared it is obvious 
that the rods can only revolve, and not move up and down, 
otherwise the wheels would be thrown out of gear. The vertical 
motion is given to the valves by means of the screw which i+ 
formed on its spindle. The lower end of the deck plate is not 
prepared as a nut, as in the former case, but plain. The rod ha: 
a V-threaded screw cut upon it for a suitable length, but th« 
crosshead is formed as a nut to suit the thread upon the rod : 
hence, by the use of the socket spanner the rod will revolve, and 
consequently give motion to the wheels, and thence to the valve ; 
but as the rod can only revolve, and the crosshead cannot, the 
screw on the rod will cause the croxshead to ascend or descend, 
and operate upon the indicator as before. 

For the small valves the indicators are fitted without the cros~- 
heads, but the upper length of the rod has a screw formed upon it 
of sufficient length to allow the valves to be opened and shut, 
and the nut is prepared at the lower part of the deck plate as in 
the preceding case. At the lower end of the upper piece of the 
rod a head is worked, which bears against the under side of a 
metal socket which is passed down over the rod free enough to 
allow the rod to revolve in it. The lower end of the socket is 
attached to the upper end of the valve rod by means of a pin, 
but the lower part of the deck plate rod bears in the socket 
upon the upper end of the valve rod, so that in opening the valve 
the head of the upper piece of rod bears against the upper part 
of the socket, and in closing bears upon the upper part of the 
valve rod. It must be understood that the socket and valve rod 
do not revolve. A key-way is arranged on one side of the deck 
plate, also a spiral groove is cut on the corresponding side of 
the inner cylinder, and a key works in them, being secured at 
its lower end to the upper part of the metal socket. The key 
has a stud at its upper end which fits into the spiral groove of 
the inner cylinder. Therefore, when by means of the socket. 
spanner and the screw on the upper part of the deck plate rod a 
vertical motion is obtained, and in the case of opening the valve 
the upper rod ascends, carrying with it the socket, and conse- 
quently the valve ; but the socket cannot ascend without at the 
same time bringing with it the key which works vertically in the 
key-way of the deck plate. in, the key cannot ascend with- 
out turning the inner cylinder on account of the stud, a rotatory 
motion being allowed to the cylinder, as previously explained. 
Hence, any alteration in the position of the valve is at once felt 
by the key and cylinder, and the change allowed by the spiral 
groove, the extent being indicated as before. 

SHIPS’ PUMPS FOR BILGE AND FIRE PURPOSES. 

The most approved ships’ pumps are Downton’s* which have 
been used on board her Majesty’s ships for more than forty-five 
years, and have given great satisfaction. These pumps have also 
been most extensively used on board merchant vessels at home 
and abroad, and have been supplied to all the royal navies of 
Europe. Roberts and Suffield are also celebrated pump makers, 
Roberts’ pump was tested against Downton’s at Woolwich Dock- 
yard in 1859. 

Previous to considering the above-named pumps it may not be 
out of place to notice a few particulars of the chain pumps, so 
generally used before the introduction of the Downton pumps 
into our navy. The chain pump consists of an endless chain 
passing round a sprocket wheel, the chain carries a number 
of flat cylindrical pistons working water-tight in a tube, the 
effect of the pump is most when the distance between the 
pistons is equal to their diameters, and the indélination at 
which their power to raise water is the greatest is that of an 
angle of 24 deg. 21 min. A large ship would be fitted with 
two chain pumps amidships to deliver the water into a large 


* Manufactured by J. Stone, Deptford, 8.E.; offices 12, Dowgate- 
hill, &.C., London, 


show the relative positions of the suctions at present fitted for 
bottoms. 








trough on the lower deck, and thus conveyed overboard. The 


the most novel, and 
at the same time ap- 
parently applicable, 
we may state the 
system proposed for 
extreme cases in the 
year 1819 by Captain 
Burton, Royal Navy 
This plan, as given 
in the “ London 
Mechanics’ Register,” 
was to have wheels, 
which were so con- 
trived as to be capable 
of being shipped over 
the side of the vessel, 
or unshipped in a 
few minutes when 
wanted ; by means o 
a tevel wheel fixe: 
on the centre of th« 
shaft it was made t: 
work into anvothe) 
below, and so com- 
municate motion t: 
the working gear «i 
the pump, and there 
fore aid the men. 11 
is ubvious that when 
a wood ship springs a 
jeak at sea it is gene- 
rally owing to the 
opening of the seam- 
&c., during a gale 
Captain Burton's plai 
in such ca‘es was to hook on the cranks and place the ebi; 
befure the wind ; the force of the gale in driving the ship throug] 
the water would work the wheels and paddles, and cunrequent!: 
the pumps, so that the exertions of the crew to a great exten! 
could be saved. 

Downton Pumps.—The sketch in Fig. 30 illustrates a mecha 
nical arrangement wherein a triple crank is employed to worh 
oue pump containing three buckets alternating in the san 
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working barrel, and producing the same effect as three pumps. 
These pumps were the subject of a patent granted to Mr. Downton, 
of Blackwall, in. 1826.* The diagram may be called a front 
elevation, a portion of the working barrel or cylinder being bruken 
away to show the buckets, &c. a is the uppermost bucket or 
piston, the rod of which, d, is attached to one of the limbs of a 
revolving three-throw crank, g. The middle bucket, }, has also 
a rod connected to the crank gy. The lowermost bucket, c, has 





* A descri: of the ps as then proposed is given in “ Herbert's 
Engineers’ er cendie” ses 2nd., and in the Mechanics’ Magezine, 
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also another rod, f, attached directly to the middle of crank g. 





almost momentary attachment, may be forced from the pump 
downwards, so as to clear all obstructions, and preventing any 
possibility of stoppage. The valves are of the simplest descrip- 
tion, and faced with leather discs, so they can be renewed in a 
few minutes by any one. By the peculiar construction of these 
pumps a perfect and uninterrupted flow of water is maintained. 
The pumps are made of any required dimensions, and can be 
fitted with one or two fly-wheels ; but the sizes most generally used 
are 12in., 9in., 7in., 5hin., and 4Jin., and the quantity of water they 
will throw in a given time may be readily ascertained, since it is 
impossible, when a pump is well made and is in good order, that 
the pistons can move without displacing the water that is above 
or below them, according to the circumstances; so that in all 
ordinary pumps that consist of cylindrical working barrels and 
pistons, notLiug mere is neceseary to ascertain the quantity of 
water they will deliver than to calculate the solid or cubical 


pumps Arey arrangements could not pump the ship | By this arrangement it will be seen that on turning the crank g 
dry, and this to be done by the common hand pumps, | by the =e the buckets alternately receive and lift the 
four of which were | water which passed upwards through their valves. On 
FIC.30. usually fitted in large | raising the bucket c a vacuum is effected underneath, and the 
> ships in addition to | water rises from the main pipe A, and fills the lower part of the 
Z the two chain pumps. | cylinder; on the descent of c the water is received above it 
Z We may also men- | through its valves. While c descends 6 rises, so that the water 
y tion that several | fills the space between thetwo. On the reaction of the bucket, c, 
ii arrangements have | more water is received into the barrel from the main pipe, while 
y been suggested at dif- | the upper bucket, a, operates upon the middle one, 5, in the same 
t ferent periodsto work | manner as 6 has been described to operate upon c; thus, by the 
the pumps of ships | simultaneous alternating motion of the three buckets or pistons 
i under various circum- | the water is disc’ in one continuous stream. In case of 
hg stances, but amongst | the fouling of any of the pipes to the pump, the water, by an 
Ca 
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contents of that part of the barrel in which the vacuum is pro- 
duced, and to reduce it to some standard measure, and then to 
multiply this by the number of strokes made in a given time. 
Thus, if a pump is 9in. diameter, and makes an effective stroke 
of about 18in., such a cylinder will be found to contain 1134 
cubic inches; and as 277} cubic inches make an imperial gallon, 
so four gallons will be equal to 1109 cubic inches; consequently 
such a barrel will contain and throw out rather more than four 
gallons at every stroke; and supposing the pump to make ten 
strokes in a minute, it would yield above forty gallons in a 
minute. This rule applies in every case, whether the water is 
sent to a great or small elevation, because the piston cannot move 
without displacing the water in the barrel ; but a small allowance 
must be made for leakage or waste, for some water will always 
pass the bucket and escape, or be otherwise wasted. It is the 
perpendicular height between the surface of the water to be 
raised and its point of discharge which must alone be taken into 
account in estimating the load upon a pump, since increase of 
length without height in the pipe produces no other resistance 
than that of friction, which is easily overcome by increasing the 
capacity of the pipe. We may remark that the nut at the head 
of the pump is to stop the hole prepared for inserting the spear 
or bucket rod to be used, ther with one of the buckets of 
the pump, if the pump should be disabled, as fitted with break ; 
but it is only serviceable to deliver the water at the nipple of 
the pump. : 

oe oie pumps to drain muddy or sandy water it is advisable 
to fit the suction pipe in a strainer, because sand and small stones 
very soon destroy the leather an@ working parts of any pump. 
It is therefore desirable, if convenient, to make the valves entirely 

tal. . 

« To Sound the Pumps.—J. D. Woodside, of Washington, intro- 
duced, in the year 1835, a method by which the depth of water 
in the hold of a vessel may be measured with the greatest accuracy, 


as pen nage (wom is to be made in the side of the pump 


to receive a brass box, furnished with a small door, when 


the box is out of use. A small roller crosses the upper end of 
the gauge, and over this passes a tape graduated into inches and 








part Ist. 


half-inches. One end of this tape descends through a casing 
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nearly to the bottom of the hold, and has a float suspended to it 
which will be buoyed up by the water. To the other end of this 
tape a counterweight is attached to take up the slack, by drawing 
the weight over the roller as the float rises in the water; so that 
by observing the mark or figure on the tape at any time the 
increase or decrease of water in a certain time can be determined, 
as the vibration occasioned by the rise and fall of the water 
owing to the motion of the vessel is at all times perceptible by 
the graduated tape, therefore the mean is the correct depth of 
water in the vessel. The present system of sounding the pumps 
in the royal navy is by means of a pipe led from the lower deck 
into the hold—the lower end of the pipe to be open, so that the 
water can rise to the same levél in the pipe as in the hold. The 
upper end of the pipe is closed on the lower deck by means of a 
water-tight deck plate, by removing which the sounding rod, a 
graduated bar of iron, can be introduced into the pipe. The rod 
has a line attached to its upper end by which it is worked, and 
it is obvious that by passing the sounding rod down the pipe the 
water in the hold can be readily ascertained—but not with such 
accuracy as could be obtained by the use of the previous arrange- 
ment, a full description ofw hich was given in the Mechanics’ 
Magazine. 

The general arrangement of a Downton pump, together with 
all the fittings required for bilge and fire purposes on board an 
ordinary iron ship, is shown by Fig. 31. A is the suction plate; 
B, tail pipe; C, suction to sea; D D, rising main; E, suction to 
bilge ; F, discharge pipe; G, flooding pipe, with spreader; H, 
lower box; I, sea cock; K, non-return valve to bilge suction ; 
L,, stop valve to discharge pipe; M, M, valves to flooding pipe ; 
N, expansicn joint; O, nipple of pump; P, cup screw, with cap 
for use when the breeching piece is off; Q, breeching piece or 
connecting screws; R, branch pipe to receive jet or spreaders as 
required; S, jet pipe; T, T, T, T, delivery screws, with caps to 
shut off the branches when out of use; U, strainers to inlet from 
the sea; V, box strainer to bilge suction. 

The remarks contained in this section have been prepared 
more particularly with reference to iron ships with two bottoms, 
but we may here state that many of the observations will apply 
to general cases. Hence, it will be found that the number of 
bilge suctions attached to the different pumps varies according to 
circumstances, although the sketch illustrates only one. Again, 
it will be shown that the flooding pipe and valves may or may 
not be supplied from the same inlet as the pump. 

Vig. 32 is an illustration of the pumping arrangements fitted 
for an iron ship with double bottoms ; and this system, together 
with that shown by Fig. 31, will be fully explained in all its 
details hereafter. A, A, are suctions to sea; B, B, suctions to 
bilge before double bottom; C, C, suctions to inner bottom before 
water-tight bulkhead ; D, for filling or emptying the compartments 
between the two bottoms on the fore side of water-tight frame ; 
E, ditto ditto on the aft side; F, F, suction to inner bottom abaft 
water-tight bulkhead ; G, G, rising mains; H, H, discharge pipes ; 
I, drain from inner bottom; K, main drain pipe. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


2423. Ernest Lestir Macponne.i, Langham-street, London, ‘‘ A new or 
improved apparatus to be attached to railway trains for diminishing 
the effects of collisions.”—14th July, 1873. 

2601, Avucust Dernincer, Berlin, Germany, ‘‘An improved mode and 
means for separating and preparing for spinning the fibres of fila- 
mentous substances.” —Ilst August, 1873. 

2671. Tuomas James Smitu, Fleet-street, London, ‘‘Improvements in 
compensator frames for unimetallic thermometers, clock pendulums, 
dead standards, and other purposes.”"—A communication from the 
Société Tremeschini et Cie., Boulevart de Strasbourg, Paris.—11th 
August, 1873. 

2693. Henry Ciirton Carver, Birkenhead, Cheshire, ‘‘ Improvements 
in steam-boiler and other furnaces.” 

2697. Bensamin BarcHaM ANTHONY, jun., Strand, London, ‘‘An improved 
advertising desk or table.”"—14th August, 1873. 

2699, Jostan Hampton, Loughborough, Leicestershire, “ Improved appa- 
ratus for condensing steam and purifying and heating water for gene- 
rating steam or other purposes.’ 

2,03. THomas Fox and Cuar._es Henry Fox, Wellington, Somersetshire, 
‘* Improvements in machinery for dyeing piece goods.” 

2707. Georce Freperic CHANTRELL, Liverpool, ‘‘ Improvements in 
anchors and kedges for holding and securing ships and other floating 
bodies.” — A communication from Herford Edwin Hope, Bombay, 
British India, 

u700. Wittiam Hunt, Southsea, Southampton, “ Improvements in appa- 
ratus for marking or scoring at billiards, pool, pyramids, and other 
similar games, and for indicating the number of games played.” 

2711. Joun Barper and Joun Incuam, Romily, near Stockport, Cheshire, 
** An improved method of and apparatus for effecting the generation of 
stcam in steam boilers, which invention is also applicable for smelting 
iron, the manufacture of gas, and other such like purposes.”—A com- 
munication from James Burns, London, Ontario, Canada. 

2715, ARTHUR Henry Ropiyson, Dublin, “Improvements in water 
meters, applicable also to measuring and registering the quantities of 
liquid withdrawn from casks or other receptacles.”—15th August, 1873. 

2717. Witt1am Lowe, Plumstead, Kent, ‘‘ Improvements in expansion 
and reversing gear for engines.” 

2719. Henry Cuarves Steane,|Brixton, Surrey, ‘‘ An improved apparatus 
for holding candles in candlesticks.” 

2721. Joun ANDREWS, Great Mersey-street, Liverpool, ‘‘ Improvements in 
hanging and driving millstones, and in separating grain and other 
substances according to size and gravity.” 

2725. Joseru SmitH Grarron, Manchester, ‘‘An improved mode of 
evaporating brine, and in the apparatus employed therein.” — 16th 
August, 1873. 

2727. Mason Pearson, Little Horton, Bradford, Yorkshire, “ Improve- 
ments in looms for weaving narrow fabrics.” 

2720. Joseph Witu1aM Freestone, Dalston, Middlesex, and Joun 
liumpuris, Little Ilford, Essex, ‘‘ An improved process and apparatus 
for treating spent oxide of iron to extract sulphur and ammoniacal 
salts therefrom, and for purifying these products, which invention is 
=~ et for the extraction of grease and oil from seeds and other 
materials,” 

2731. Joun Dean, Oxford, “ Improvements in fireplaces,” 

2733. Josepn Mincay Tat, Belvour-road, East Dulwich, Surrey, ‘‘ Im- 
provements in the construction of concrete walls and buildings, and in 
apparatus to be used therein.” 

2735, Robert Sim, Stewarton, Ayrshire, N.B., and James ANDERSON, 
Leicester, ‘‘ Improvements in knitting machinery.” 

2737. Joun Cox Gaw.er, Tower of London, “ Improvements in the 
coupling of railway carriages.”—18th August, 1873. 

3739. HanrLey Kenyon and Israet Swinpe is, Warrington, Lancashire, 
“ Improvements in and apparatus for the fact; Iphate of 
soda, chlorine, hydrochloric acid, and cements.” 

2741. Jostan Montacur Goopatt, Camden Works, Camden Town, Londun, 

“ mupecnenne in envelope-folding machines.” 

2743. Witt1AM Epwarp Newton, Chancery-lane, London, ‘ Improve- 
ments in the treatment of felted, woven, and spun fabrics.”—A com- 
munication from John Thomas Waring, Yonkers, New York, U.S. 

2745. JosepH HANAUER, Marylebone, London, ‘‘ An improved manufacture 
of tablecloths or covers.”—19th August, 1873. 

2751. Pierre Vitwiers, College-street, Fulham-road, London, and 
JosepH Mayer, Great Portland-street, London, ‘‘ Improvements in 
means and apparatus for the impregnation of air for supplying the 
lungs or other parts of the body.”—20/h August, 1873, 
















{Inventions Protected for Six Months on the Deposit of 
Complete specifications, - 


2752. Cuartes Knosiauca, Munich, Bavaria, “ Improvements in furnace 
grates.”—20th August, 1873. 
t London, | “An improved 


hoilat 


2761. Groroe Hasextine, Southampt 4 
solvent obtained by the distillation of crude turpentine.”—A 
— from Richard Lloyd, New Orleans, Louisiana, U.8.—20th August, 
2801. Wituiast Hurcuison Sxipmore, Philadelphia, Pennsylvania, U.S. 











“Improvements in the buffer and coupling apparatus of railway 
cai trucks, and other rolling stock.”—26th August, 1873. 

2807. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improved 
means of utilising the rise and fall of waves for the propulsion of 
vessels.”—A communication from Henry K: A: Boys, Barrie, Ontario, 
Canada.—26th August, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 


2339, Witt1amM Epwarp Newton, Chancery-lane, London, “ Electric 
clockwork.” —25th August, 1870. 

2350. THomas Lacey, St. Paul’s-road, Canonbury, London, and STEPHEN 
Cuarves Lacey, Canonbury Park-square, London, *‘ Sto) ny See flow 
of gas through a meter when any determined quantity m sup- 
plied.”—26th August, 1870. 

2367. MatrHew Gray, Highbury-hill, London, and Freperick HAwKINs, 
Silvertown, Essex, ‘‘ Marine telegraph cables.”—29th August, 1870. 

2368. WiLtt1am Epwarp Newron, Chancery-lane, London, * Lithographic 
printing machines. ’—29th August, 1870. 

2398. Joun Warp GiRDLEsTONE, Norfolk-street, Strand, London, “ Dry 
closets, &c.”—2ad Septenber, 1870. 

2462. Thomas Nesnam Krirk#am, West Brompton, London, VERNON 
Francis Ensom, Highgate, Middlesex, and Georcr Spence, Pendleton, 
serene, “Scouring, washing, &c., fibrous materials.”-—12th Septeirber, 

0. 

2535. Horace Hot.ey Bicetow, Worcester, Massachusetts, U.S., ‘‘ Heel- 
ing boots and shoes.”—21st September, 1870. 

2536. Horace Hotiey Bicetow, Worcester, Massachusetts, U.S., “ Heels 
for boots and shoes.”—21st September, 1870, 

a * pewes Bovucner, Warchin, Hainaut, “Spinning.”—30th August, 


Branpon, Quai Napoléon, Rouen, France, 


x; } 187 


2603, ALEXANDER Horace 
“ Spinning.” —30 t 





2372. DanieL PipGron and WitttAM Manwarino, Britannia Works, Oxon, 
“ Reaping and mowing macbines.”—30th August, 1870. 

2397. Gtorce Hasectine, Southampton-buildings, London, ‘‘ Rotary 
puddling furnaces,”—2nd September, 1870. 

2411. Georce Hasevtine, Southampton-buildings, London, ‘‘ Recording 
pressure gauge and alarm apparatus.”—3rd September, 1870. 

2377. THomMas ATKINS, St. Albans, Herts, “ Economising the waste heat 
and gases of furnaces, &c.”—3lst August, 1870. 

2467. WiLLIAM_ TiLson, New Lenton, Nottinghamshire, ‘ Twist-lace 
machines.”—13th September, 1870. 

2570. ALEXANDER McKenziz, Little Windmill-street, Haymarket, West- 
minster, “‘ Raising and lowering, or opening and closing the heads of 
carriages and vehicles.”—28th September, 1870. 





Patents on which the Stamp Duty of £100 has been Paid. 


2188. Georce Lirtte, Oldham, Lancashire, “ Preparing and spinning 
fibrous materials, &c.”—25th August, 1866. 

2222. WittiaM THomas Evry, Gray’s-inn-road, London, ‘“Central-fire 
cartridge cases.”—29th August, 1866. 

2213. Joun Foster, jun., Black Dike Mills, Queensbury, near Bradford, 
‘Spool tubes, &c.”—28th August, 1866. 

2242. Wittiam Epwarp Newton, Chancery-lane, London, “ Hulling and 
cleaning coffee, &c.”—30th August, 1866. 





Notices of Intention to Proceed with Patents. 


1409, Jonn Larae, Lyneham, ‘ Railway carriages.” 

1414. WittiaM Henry Toorn and WILLIAM Henry Toorn, jun., Seward- 
stone-road, London, *‘ Fire-bricks, &c.”—18th April, 1873. 

1423, WILLIAM MorGan-Browy, Southampton-buildings, London, “ Aneroid 
barometers.”—A communication from Lucien Ripamonti and Daniel 
Ripamonti. 

1424. Repert AsquitH, Meanwood-road Foundry, Leeds, ‘Expansion 
gear for working and regulating the expansion or cut-off valves of 
steam engines.”—19th April, 1873. 

1432. WiLi1am Dewak, Kellas, N.B., ‘ Implements for planting potatoes.” 
21st April, 1873. 

1449. JonatHan Epwin Bitturs and 
“* Photographic pictures, &c.” 

1460. James Bateson Rickakvs, The Grou, Kilburn, “ Cleansing and 
bleaching wools, &c.”—22n/ April, 1873. 

1465. SAMUEL REMINGTON, Princes-squure, London, “ Breech-loading fire- 
arms.”—A communication from E. Remington and Sons. 

1469, FreDERIcK WILLIAM CoLts, Erith, “ Treating rosin oil.” 

1473, SimPERTUSs Kivu, Stoke-upon-Trent, “Stamp for printing on china, 
a — ag 

1476. Henry LutHer Hat, Southampton-buildings, Li - y 
racks for blind cords.” ; nes Seno “Sie 

1479. Matraew Kircui, 
manufacture of leather. 

1480. WitttaAm Lioyp, Bradley Mills, near Huddersfield, ‘Consuming 
engine coal in fire-grates.”—24th April, 1873. 

1499. Peter JENSEN, Chancery-lane, London, “ Roofing.”—A communi- 
cation from Edmond Julius Erichsen. 

a Louis THIERCELIN, Paris, ‘‘ Recovering iodine from phosphates of 

ime. 

1502, GERHARD Matuis, Southampton-buildings, Chancery-lane, London, 
“Sculpture copying apparatus.” 

1507. JaMEs THEODORE Grirrin, Upper Thames-street, London, ** Econo- 
—s fuel, &c.”—A communication from Edgar F. Griffin.—25th April, 

‘ 


Epwix Patmer Leg, Cardiff, 


Leeds, “Fleshing machines employed in the 


= a Parsons, Maindee, ‘‘ Cleaning and polishing tin and other 

plates.” 

1512, Toomas GRIMBLEBY and Francis GrimsBcesy, Hull, ‘‘ Bricks, &c.” 

1515, Georce Davis, Cranbourne-street, Leicester-square, London, ‘‘ Keels 
of ships and boats,” 

1520, Jonn Hanson, The Bush, Antrim, and Tuomas Hunter, May)ole, 
N.B., “ Thinning turnips, &c.” 

1524. GeorGe Morton Wesster, Aston-juxta-Birmingham, “ Stoves.”— 
26th April, 1873. 

1543, Samuet SHaw Lewis and Georce Lewis Hawkuys, Southampton- 
buildings, London, ‘ Cleaning cotton waste, &c.”—28th April, 1873. 

1552. Me.cutor No.DEN, Frankfort-on-the-Maine, Germany, ‘Cleansing 
water from impurities.”—20th April, 1873. 

1570. THomas CULLEN, York-grove, Queen’s-road, Peckham, ‘‘ Lowering 
and releasing or detaching ships’ boats, &c.”—lst May, 1873. 

1583. ed HuRLEY Srevens, Sunbury-on-Thames, ‘“‘ Propelling 
vessels. 

1585. Georcr ToMLINson Bousrietp, Sutton, Surrey, “‘ Torpedoes.”—A 
communication from Von Scheliha. 

a AUSTIN JoserH Mauer, Dublin, “ Anti-friction axle bearings or 

wOXCS, 

1592. Henny Mircnect Keisuaw, Elland, “ Wire card covering for card- 
ing wool, &c."—2nd May, 1873. 

1604. JouHANN MAXIMILIAN PLessnen, Golden-syuare, London, ‘Motive 
power engines.”—-3rd May, 1873, 

1625. Jonn Grice and Ext James Harrison, Birmingham, “ Gridiron 
steps for carriages.” 

1634. WiLt1AM Morcan-Brown, Southampton-buildings, London, “ Axle- 
boxes.”—- A communication from Stephen Fuller Gates and Josiah 
Gates.—6th May, 1873. 

1658. WittiaM Kensett Parr, Philadelphia, Pennsylvania, U.S., 
** Chemical fire-extinguishers,” 

—_ Joun LanuaM, Parkside-street, Battersea, Surrey, “ Boots and 
shoes.” 

1671. Wriu1aM Poote, Lewisham, ‘‘ Lamps.”—Sth May, 1873. 

1677. Epwarp NEwBoLp, Nottingham, ‘‘ Furnace bars.”—9th May, 1873. 

1702, Witt1AM Ropert Lake, Southampton-buildings, London, ‘* Monlds 
for oil-cakes.”—A communication from Richard McDonald.—10th May, 


1873, 

1975. Samvuet Kay and Tuomas Kay, Stockport, “ Utilising linseed, &c., 
for manufacturing certain medical compounds.” 

1976. Samuet Kay and Tuomas Kay, Stockport, ‘Stoppers and stopper- 
ing bottles.”—3lst May, 1873. 

2113. CHARLES CocuRANE, The Grange, Stourbridge, ‘‘ Treating pulveru- 
lent iron ores for smelting.” —14th June, 1873. 

2147. ALEXANDER Bennett McGricor, Glasgow, N.B., ‘‘ Hydraulic 
— communication from James Moeller Robertson.—19th 

une, . 

2223, Jonn Carrer, Halifax, “Spinning, doubling, and twisting fibrous 
substances,” —2uth June, 1873. 

2281. Luke Cuapman, Collinsville, Connecticut, U.S., “ Rotary pumps.” 
—Ilst July, 1873. 

2448. Robert ULRicH Erzenssercer, St. Pancras, London, “ Infusions 
or extracts from substances.” - 16th July, 1873. 

2484. ANTONIO DE SALDANHA ALBUQUERQUE E CasTRO CONDI DE PENA- 
macoR and ANTONIO PaEs DE SANDE E CasTRO, and THomas SmiTH 
Horcrart, Mincing-lane, London, “Citric acid, tartaric acid, &c. 
19th July, 1873. 

2505. Josepu CoLey, Joun Georce Rosson, and Joun Price, Darlington, 
** Rotary pu g furnaces.” 

2512. GeorGE Percivat Spooner, Portmadoc, ‘Coupling and bufling 
apparatus for railway ."—22nd July, 1873. 

2528. Freperick WILLIAM FoLLows and Joun Bare, Manchester, “ Cut- 
ting and preparing gorse, &c.”—24th July, 1873, 

2544, Sir SamueEL Cannino, Great Winchester-street-buildings, London, 
and EpGar JAMES Mayor, Bradmore Park-terrace, Hammersmith, 
“ Telegraphic apparatus.”—26th July, 1873. 

2579. Joun Woopiey, Church-row, Limehouse, London, “ Trussing 

caske.”—30th July, 1873. 





ond 





2634. Witt1aAM Srorgy Croupace, Dundee, N.B., “ Night-sight vane for 
small arms, &c.”—6th August, 1873. 

2647. Joun Imray, Soaabempien-baleinen, Chancery-lane, London, 
“ Anchors.”—A communication from es Alexander Chamberlin. 
2652. JosepH Woopcock, Manchester, ‘“‘ Punching holes in paper, sheets, 

and cards used as patterns in Jacquard machines.” 

2656. WitL1am RoBert Ek, Southampton-buildings, London, ‘ Railway 
signal apparatus.”—A communication from Frank Leonard Pope.—7th 
August, 1873. 

2673, CHARLES James Wanas, Ponicuick, N.B., “Sieves and filters,”— 
12th August, 1873. 

2693. Henry Cuiirron, Birkenhead, “ Furnaces.” 

2694. CHARLES Woop, Tees Ironworks, Middiesbro’-on-Tees, “Iron and 
steel.”—14th August, 1873. 

2711. Jonn Barser and Jonn Incuam, Romily, near Stockport, “Gene- 
rating steam, &.”—A communication from James Burns.— 15th August, 
1873. 

2761. Georce Hasettine, Southampton-buildings, London, ‘“‘ Solvent 
obtained by the distillation of crude turpentine.”— A communication 
from Richard Lloyd.— 20th August, 1873. 





All persons having an interest in ‘ing any one of such applications 
dheuil nove particulars in writing of their objections to such applicati 

at the office of the Commissioners of Patents, within twenty-one days of 
its date. 


List of Specifications published during the week ending 
30th August, 1873. 

3765, 1s.; 8766, 1s.; 8776, 28. 4d.; 378% 
20, 8d.; 3821, 1s.; 3826, 4s.-6d.; 3832, 2s. 8d.; 
54, Sd.; 3855, 1s. 10d.; 3857, 1s8.; 3358, 1s. Sd.; 2 
69, 8d.; 3872, 1s. 8d.; 3876, 6d.; 3881, 1s 10d,; 3882, 1-.; 
10d.; 3890, 10d.; 3892, 8d.; 3907, 10d.; 3911, 1s.; 3914, 
42, 6d.; 3947, 8d.; d.; 8963, 10d.; 3969, 6d.; 10, 

), 6d.; 130, 6d 2 3 230, 4d.; 240, 4d.; 
4d 3 262, 4d.; 264, 4d.;5 
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44,; 207, 4d.; s00, 4d.; 
.; 322, 4d.; 326, 4d.; 368, 4d.; 
8d.; 1313, 1s.; 1386, 1s.; 1622 
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4d.; 3 273, 4 
282, 4d.; 283, 4d. .4d.; 2y1, 4d.; 292, 4d.; 
302, 4d.; 304, 4d.; 305, 44.; 311, 4d.; 315, 4d 
505, 4d ; 515, 4d.; G61, Sd.; 1148, Sd.; 1298; 
6d.; 1641, &d. 
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*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price por age Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

598. J. J. Aston, London, “ Paddle propellers.” —Dated 18th February, 1873. 

Improved paddles made of metal, very narrow, but deep, and 
without any rings at the outer edges and properly immersed, to propel 
vessels faster than now, and with very much less breadth of paddle 
boxes, and therefore more useful for the Channel passage, and other 

vats. 

621. W. Payton, London, “ Safety and relief valves.” —Dated 19th February, 
1873. 

This invention relates to the construction and working of safety and 
relief valves, so that only « small load is required to control the opening 
of a large valve, and that the apparatus is an accurate and sensitive 
measure of pressure. The main valve is extended upwards so as to work 
like a plunger in the casing (which is closed at the top), and has through 
it a small passage by which the upper part of the casing is supplied with 
fluid, which presses the valve downwards while the fluid in the vessel 
acts on a smaller area to press it upwards. At the side of the main valve 
is a small valve loaded with a weight or spring adjusted to the required 
pressure, and having a piston or plunger attached to its stem, 
or having its stem resting on a diaphragm. Under this small 
valve, but above its piston, plunger, or diaphragm, is a passage to the 
upper part of the main valve casing. When the small valve is raised by 
the pressure acting on its piston, plunger, or diaphragm being in excess 
of its load, fluid escapes from the upper part of the main valve casing 
faster than it is supplied by the small passage through the valve. The 
main valve being thus relieved of pressure, rises and allows fluid to escape 
by lateral openings in the casing. 

626. E. Kortinc, Germany, ‘‘ Steam jet apparatus and air condensers.”— 
Dated 19th February, 1873. 

Two or more mixing nozzles of increasing sectional area are placed one 
behind the other, the front opening of each communicating with the fluid 
to be moved. The steam mixes with fluid, and blowing from each 
mixing nozzle serves as a driving jet to a new body of fluid in the next 
mixing nozzle, thus gradually reducing the velocity of the steam jet, and 
accelerating that of the fluid. Valves, cocks, or slides control the 
communications between the nozzles and the fluid. Each mixing nozzle 
has a separate connection with the steam. Valves, or the like, are used 
for preventing the blow back, and for other purposes. For furnaces, 
&c., a chamber combined with the blower contains drying materials 
through which the air passes, the escape water being used as feed-water. 
The apparatus may be fitted to the exhaust pipe of non-condensing 
engines for condensing exhaust steam. The hot air from the drying 
chamber may be led back into the furnace. 

63%. W. R. Lake, London, ‘* Apparatus to be applied to steam boilers for 
burning liquid fuel."—A communication.—Dated 20th February, 1873. 

According to this invention liquid fuel is burned under a pressure of 
air from one pipe that supplies the supporter of combustion, and from 
another pipe upen the combustible material. The air and the oil being 
forced together from different directions are thus brought into contact and 
closely intermingled, and the combustion is made complete, uniform, and 
perfect. 

635. W. R. Lake, London, * Steam boilers and their furnaces, and appa 
yatus connected therewith.”—A communication.—Dated 20th February, 
1873. 

According to this invention the inventor provides a steam boiler with 
a vertical air-tight cylinder containing the fuel. A continuous combus- 
tion of fuel is produced by currents of air. The heat and products of 
combustion after they have passed through a horizontal flame chamber 
are conveyed to the water in the boiler, and return through the boiler, 
discharging into the water through a pipe having perforations. The 
boiler is provided with concave projections running through its length, 
sv that the ebullitions of water are thrown back into the middle of the 
boiler. The dome of the boiler is provided with concave pieces to act as 
additional deflectors. Air-tight doors are arranged to open inwards for 
producing a natural draught. 


654. J. M. Svantey, Sheffield, “‘ Utilising waste heat.”—Dated 21st Feb- 
ruary, 1873. . 

The novelty in this case consists in circulating steam through a tier or 
coil of pipes or tubes heated by the waste or escaping heat generated in 
boiler or other furnaces. 

696. F. Tomas, ‘Paris, ‘‘ Generating and applying force obtained by the 
dilatation of oil by heat.” —Dated 25th February, 1873. 

This invention relates to improvements in the apparatus for generating 
force by means of the dilatation of oil by heat, for which the same 
inventor obtained letters patent, No. 175, a.p. 1871, and which was 
specially applicable for i ing the efficiency of hydraulic presses. 
With the apparatus as originally patented it was 'y from time to 
time to stop its working to permit the engincer to substitute cold oil for 
the oil arrived at its maximum useful temperature. This rendered the 
working of the motive power engine and that of the hydraulic press 
inevitably dependent upen each other, and this motive power was there- 
fore inapplicable to dynamic works, which exact a uniform motion and a 

plete independ between the motive power or driving apparatus 
and the boiler or generator. The improvements, the subject of this inven- 
tion, consist of certain arrangements of generator, tubes, valves, cylinders 
and pistons, whereby cold oil replaces automatically and continually the 
hot oil which leaves the ‘generator, cools, and returns to it again; and 
thereby this motive power or “ hydro-th i tor” b Ll 
applicable and an advant bstitut 

ons. 

2752. C. Knostaucn, Munich, Bavaria, “‘ Furnace grates.”"—Dated 20th 

August, 1873. 

According to this invention furnace 
frames, to which are bolted transverse 
shaped section, having holes through them for the e of air, Upon 
ofad Triangular form es as to give them great vertical strength. 

orm, 80 as ive great v 8 s 
These bars are further supported in the middle of their length by trans- 
verse tie bolts connected to the side frames, which bolts pass through 
L les of the fire-bars. There are two or 
more fire-bars in the length of the grate, and each of these rests with its 
one end on one of the bars, and with its other end on the curved 
end of the next fire-bar, which in its turn rests on the next bearing bar. 
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_ THE ENGINEER 








Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
thinery and Fittings, Sailing Vessels, Boats, Carriages, Oarts, 
Harness, &c. 

589, W. S. CARMICHAEL, Edinburgh, ‘‘ Shipsand vessels.” —Dated 17th Febru- 

ary, 1873. 

This invention consists in having a sloping roof, or part of one, riging 
from the surface of the water or near it, round more or less of the steamer 
or other vessel, on which the waves may gradually lose their force, as on 
the slope of a breakwater, instead of rushing against perpendicular sides, 
and perhaps sweeping the deck ; also in having a clear passage above that 


roof for the more furious waves to pass from windward to leeward, and , 


likewise in having a small deck above that open space—also in having, 

for the purpose of securing the propulsion of the vessel with advantage, 

a tube or tubes extended from stem to stern, within or immediately 

behind which the propeller may rotate. 

636. J. C. Browne, London, “ Apparatus for lowering and disengaging 
boats from ships and vessels, de.” —Dated 20th February 1873 

This relates to the employment of scissor-shaped holders with prongs 
for engaging the rings of the boat slings, also to special means of roving 
the tackle to prevent kinks occurring. 

648. W. W. Situ, Newcastle-on-Tyne, “ Stowing anchors.”—Dated 
February, 1873. 

This invention consists principally of a table or framework on which 
the anchor lays when not in use, but when required to be let go this 
table can be tilted or inclined by a lever until the anchor slides overboard 
—aua derrick fixed to same axis lays flat on deck when not in use, but can 
be projected over the ship's side when required to lift the anchor from 
the hawse to the table. 

653. T. P. Cooper, Middlesex, ‘Closing and fastening railway carriage 
doors" —Dated 21st February, 1873. 

This invention has for its object the closing simultaneously and 
fastening of the whole of the doors of a railway passenger train before its 
departure from any station or depét—and on arrival at any station or 
depot the unfastening of every door, but without opening. 

658. J. J. F. Stevens, Southwark, Surrey, ** Expansion and contraction of 
railway point rods.”—Dated 21st February, 1873. 

The point rod is divided at about its centre as usual, and the ends of the 
two portions are connected to the arms of a pair of toothed segments, 
which gear together. Any alteration in the length of the rod, owing to 
variation of temperature, is compensated for by a slight movement of the 
toothed segments and their arms. 

659. E. J. Hoven, London, ‘ Ships’ 
1873. 

This provisional specification describes constructing a lifeboat with 
two conical closed air chambers, one at each end. These air chambers 
are mounted on a longitudinal axle and serve as wheels or rollers. 
6u4. C. F. Terry and 8, Cocker, Shefield, ‘‘ Detaching ships’ boats, dc.” 

—Dated 2ist February, 1873. 

This invention consists in jointing or hinging two pieces of iron or 
steel near their bottom ends, and the axis upon which the two work 
serving as the axis for a loop or link to which the boat or suspended 
weight is attached. The portion above the pin or axis upon which the 
two pieces are hinged the inventors construct with an outward bend or 
curve, and inside this, projecting from one side to the other, is inserted 
a spring which keeps the portiun below the pin closed firm ; through 
this spring, and secured in one side of the apparatus, is a rod or bar, 
which, when the two sides are pressed together by hand or lever, passes 
through a slot or opening in the opposite side ; aud to prevent the sides 
being pressed together by any accidental pressure we adjust a plate over 
the hole where the bar passes through. It will be readily observed 
that on the portion above the pin or axis being pressed inward, the portion 
below will open and thereby release the weight which it was bearing. 
For the detaching of locomotives, carriages, or trucks, we hinge a lever to 
one of the sides with a friction pulley, this lever being so arranged that 
it may cither extend over the tender or along the side, or be so that it 
passes into the guard’s van, and on being pulled, the friction pulley will 
press on the bend or curve and open the portion which gripped the 
coupling link or bar, thereby releasing the engine or carriage. 

678. H. F. Durxrorp, Newcastle Emlyn, Carmarthenshire, South Wales, 
“* Horse-shoes’— Duted 22nd February, 1873. 

The novelty of the invention consists in providing horses in frosty or 
snowy weather with roughened supplementary shoes, which can be 
attached or detached at pleasure, between which and the ordinary shoes 
a web of leather is placed, so as to prevent the shoes bouiling or filling 
with snow. 

721. J. H. Jounson, London, “ Preventing the entrance of dust into railway 
carriages.” —-A commvunication.— Dated 26th February, 1873. 

This invention consists in the application of screens to the sides and 
ends, or to the sides only, of railway carriages at the lower part of the 
body of the carriage. These screens slant downwards and project out- 
wards at their lower part, say 6in. or Sin., and are brought as near the 
ground as practicable. The side screens consist of a roller blind carried 
in the screen frames, but the end screens may consist of thin wood or 
metal, These screens effectually prevent the rising of the dust to the 
doors and windows when travelling. 


20th 


lifeboats.”"—Dated 21st February, 


Class 3.—FABRICS., 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

603. W. Minsuatt and B. Dunker ey, Cheshire, ** Felting hat bodies.” — 

Dated 18th February, 1873. 

This invention relates to portable and stationary milling stocks or 
bumpers, in which hammers or felting blocks move tu and fro in a radial 
direction in a trough or chest, the hammers being raised by tappets, and 
afterwards falling by gravity against the fabric to be felted, or the 
hammers are worked by cranks. At present in this description of 
machine not more than two hammers are used, and for an increased 
product the trough is enlarged in its depth and length, but not trans- 
versely, but the trough so enlarged has a prejudicial effect on the shape of 
the felted fabric. Instead of using only two hammers and enlarging the 
trough in depth and length, three, four, or more hammers are used, and 
the trough widened or enlarged trausversely, so that by using any desired 
number of hammers and keeping the trough at its best form in depth 
and length, felted fabrics can not only be kept at their proper shapes but 
obtain a greatly increased amount of product with the least expenditure 
of power and labour, the hammers working at their greatest speeds, and 
the tappet wheels and working parts being of their smallest diameters 
and weights. 

604.,G. TurRNerR and J. U. Batpwin, ‘ Yorkshire, ‘* Combing and finishing 

wool, d&c.”—Duted 18th February, 1873. 

This invention relates to the fluted rollers employed on the various 
machines employed in preparing, combing, and finishing wool and other 
fibres, and over or between which rollers, belts or aprons of leather are 
psssed, the said rollers being driven by the flutes or grooves thereon, and 
in consequence the pressure and wearing effect of the belts is very great. 
Rollers for these purposes, according to this our invention, may be con- 
structed with the grooves of less depth than heretofore, and gear wheels 
are applied on the spindles of the rollers, whereby we prevent slipping, 
and decrease the pressure required for driving the bands. 

607. G. Nonie, Essex, ‘‘ Manufacture of pulp for paper.”—Dated 18th 

February, 1873. 

This invention consists in steeping or soaking the fibrous materials, 
including plants in the ripe or unripe state, in a solution of warm water 
and caustic a,in proportions varying according to the nature of the 
materials to be treated, and then boiling them with the addition of the 
necessary quantity of water. 

647. J. Mercer, and 8. K. Worruinoron, Blackburn, ‘‘ Looms for weaving.” 

—Dated 20th February, 1873. 

For operating the lagged rollers employed on looms the inventors 

mount on the end of each lag roller a catch or star wheel, underneath and 

1g against which isa curved spring or “ hammer head” supported 
in position by means of a spring. Attached to the knives are fingers or 
catches, which as the knives descend engage with a tooth or catch of the 
catch or star wheels, thereby moving the same the distance between tooth 
and tooth, and so imparting the desired intermittent rotary motion to 
the lagged rollers and lags. 

651, M. Henry, London, ‘Preparing fibrous materials.”—A communi- 

cation.—Dated 20th February, 1873. 

Air, gas, or aeriform fluid, is used to guide and move fibrous materials 
to payts of combing, carding, , or pre’ g machines. In the 
apparatus described, sets of bars forming jaws turn in guide ways ina 
frame with air pas Each jaw with the next forms a pair of nippers 
opened and closed by toothed cams. Rollers feed the fleece to the jaws, 
between which it is blown by a fan or blower. When the jaws close the 
fleece is oat. The jaws present the fibres to a carder, or combing roller, 
or appliance cleared by a revolving brush. The impurities are blown 





away. Rollers guide the fibres. They fallin layers on an incline, and 
are pressed eondensed again into a fleece. The material thence 
passes into a turning can or coiler, A hine with special ig t 


of gearing is descri' 
670. W. Toncur, Kennington, Surrey, 
Dated 22nd February, 1873. 
This invention relates to i 
fibrous materials, for which 


** Combing fibrous materials.”— 


hii 





for combing 
granted to William 


ts upon 
letters patent were 





Tongue, dated the 27th August, 1870, No. 2356, ana the 15th April, 1872, 
No. 1114, the impro nts being applicable to other hines for combing 
fibrous materials. The fringe of fibres is accumulated after it has been 
detached, and a greater bulk of fibres is thus presented to the drawing 
rollers. The fibres may be packed together laterally, or they may be 
superposed. The fringe of fibres is transferred to a holder moving more 
sluwly than the nipper. The holder may be a comb — oranipper. A 
subsidiary travelling nipper is employed to aid in transferring the fringe 
to the accumulator. To accumulate the fibres by superposition the 
fringe of fibres is delivered to an endless apron having a lateral oscillating 
movement. A roller is also employed to condense the fibrous material 
and ensure its entrance between the nipping surfaces. The stationary 
nippers are mounted upon ball joints. 
ployed for combing the ends of tue slivers, one of such sheets acts upon 
one side of the ends of the slivers, and the second heckle sheet or a card 
sheet acts afterwards upon the other side. 

674. J. Nasmiru, Manchester, “ Cotton, &c., for spinning.”—Dated 22nd 

February, 1873. 

This invention relates, First, to the carding-engine, and consists in the 
adaptation thereto of an instrument of peculiar construction to the 
taker in. 

733. J. I. Jonnson, London, “‘ Ginning cotton.” —A communication.—-Dated 
27th February, 1873. 
This invention relates to a peculiar beater for cotton gins, and consists 





of what the inventor calls a “ superficial cylindrical beater,” which is | 


composed of an arrangement of two or more washers or discs fixed on a 
spindle with pieces or st:ips of plate attached to them. These plates are 
bent so as to fom the part of a circle or segmeut. They are also slotted 
in parallelograms or diagonally, or right or left diagonally or triangularly, 
and may also be slotted rectangularly. The plates are fitted or fixed on 
the above-mentioned washers or discs with their slots or openings rnuning 
right and left, and are placed at a convenient distance apart in different 
rows and in a straight or direct line, thus forming the shape of a super- 
ficial cylinder. The said slotted plates are about 40in. long, and will in 
some cases be made longer or shorter in order to facilitate the manu- 
facturing and usage of the same. The above-named spindle is made of a 
square body, and 1s round at both ends so as to attach pulleys or drums to 
drive it with. 
734, J. H. Jounsox, London, “ Ginning cotton.”--A coimunication.—Dated 
27th February, 1873 

This invention relates to a peculiar direct-acting revolving beater for 
cotton gins, which beater consists of an arrangement of knee-shaped or 
plain-ended knives or beaters. These knives or beaters are fitted or 
riveted on edgeways at right angles to and square across pieces or strips 
of iron of about 40in. long, more or less as the case may be, according to 
circumstances. These strips containing knives or beaters are afterwards 
fixed to a square or hexagon-bodied spindle made round at the ends, the 
knives projecting at right angles in different rows and in straight or 
direct lines. The fixing of the knives or beaters on the sides of the 
spindle is so arranged that the several knives or beaters are caused to 
follow each other alternately, but are straight and at right angles to the 
spindle resembling a kind of open or close end grating. 
743. R. K. Warreneav, Walmersley, Lancashire, *‘ Size. 

February, 1873. 

The object of this invention is to prevent mildew in yarns, woven 
fabrics, and other fibrous substances or me.terials, and it consists in com- 
bining a certain quantity of mustard oil, or other vegetable oil, possessing 
similar antiseptic properties, with the farinaceous or other size, which is 
applied to the yarns, woven fabrics, or other fibrous substances or 
materials for the purpose of stiffening them. 





28th 


”— Dated 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour- 
fills, dec. 
502. E. Mars.anp, Cheshire, “ Rollers for agricultural and other purposes.” 
—Dated 18th February, 1873. 

This invention applies to the manufacture of rollers such as are used for 
rolling land for agricultural purposes, and is also equally applicable to 
garden rollers and to rollers used for road making and other similar uses, 
and the invention consists in making the cylinders of such rollers in one 
solid piece of wrought iron without « jvint, either by bending a plate of 
suitable size into a cylinder and welding the edges together into a solid 
mass, or by rolling the cylinder at once in a single piece in a manner 
similar to tbat practised in making railway tires. 

601. J. H. D. and C. Marsuatt, Lincolnshire, ‘‘ Straw-shaling apparatus. 
—Dated 18th February, 1873. 

These improvements relate, First, to the introduction of a number of 
tips to shake the straw, and pass it along from the thrashing drum in lieu 
of the longitudinal boxes or other appliances now generally used for this 
purpose. These tips are lathed or otherwise covered with small spaces 
left between, and are suspended upon a bar with bearings at each end. 
Motion is imparted to these tips by means of springs or other mechanical 
appliances connected with the usual dressing shoes; one end of such 
springs or appliances being connected to the tips, and the opposite end 
to the dressing shoes ; the reciprocating motion of the latter imparting 
an oscillating motion to the tips. Boards are placed edgeways between 
the tips in order to prevent the straw from falling between them. 

W. Wyatt, Ellesmere, Salop, ‘‘ Corn meter for measuring and registering 
the supply of corn or grain.”—Dated 20th February, 1873. 

The improved meter consists of an iron or metal drum made partly to 
revolve inside a cylinder. The cylinder has an opening at the top for 
admitting the corn or grain, and one at the bottom for letting it run 
out; and the drum, which is made of the size necessary to contain the 
measure, has an opening in its side which allows the corn or grain to rua 
in when turned upwards, and to run out when turned downwards by 
means of a handle or other similar contrivance, The drum is connected 
by means of a loose catch working on a stud with a register or series of 
dials similar to the dials of a gas meter, which will indicate or register 
the quantity or amount of corn or grain measured. 

675. R. WortHiIncton, Cudeby, Leicestershire, ‘‘ Gathering and tying up 
crops in sheaves.”—Dated 2tnd Felrruary, 1873. 

The invention consists in constructing a suitable framework supported 
on wheels to carry the apparatus for gathering and tying up crops in 
sheaves, with part of the cut crop or with straw, the horses to operate 
such machine being attached to shafts, or to a pole at the side thereof. 


” 


632. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
581. A. B. Verrier, Dorsetshire, ‘‘ Warming rooms or buildings.” —Dated 
17th February, 1873. 

This invention chiefly consists of certain arrangements of air passages 
and so situated with regard to domestic fireplaces, stoves, and kitchen 
ranges, that the air which enters and travels through the said passages 
and chambers becomes beated therein, and this heated air is then 


allowed to issue into the room or building so as to assist in warming the | 


same. The invention includes a fire-box placed in a hot air chamber at 
the back of the fireplace: also a metal or fire-clay box situated on the 
hearth and projecting beyond the grate, the heat and gases from the fire 
being led through this box, which thus becomes heated and warms the 
room by radiation ; also constructing “‘ register stoves” with the grate 
wrojectinys into the room, that is to say, entirely in front of the ordinary 
Font plate of the stove instead of being almost immediately under the 
chimney. 

586. D. Hatmsuaw, Yorkshire, “‘ Arrangement of sireplaces, d&c.”—Dated 

17th February, 1873. 

The fireplace or grate is made to project forward beyond the oven and 
boiler in ordinary kitchen ranges, and also in room fireplaces, and the 
projecting sides and bottom, and also a portion of the front of such fire- 
place or grate are perforated, the remainder of the front having bars 
arranged in the usual manner, The back of the said fireplace may also 
be perforated, and the distance from back to front varied according to 
circumstances. In adapting these improvements to fireplaces or ranges 
in present use, the inventor applies a perforated plate in front of the bars 
with another plate not perforated extending backward, and covering 
over the old fireplace, which plate may be used as a receptacle for coals ; 
or by forming a flue through the old back this plate may be used as a 
hot hearth, by which arrangement smoke is consumed (the new fire-range 
with its projecting perforated sides and bottom being fixed in front of 
the said perforated back). The oven and boiler are to be made of wrought 
iron welded, and the boiler to be tinned inside. 

616. 8. Rickarp and E. Foster, Halifax, “* Domestic freplaces.”—Dated 19th 
February, 1873. 

The improvements consist in the application to fire ranges or grates of 
a heat deflector or plate of metal, fire-brick, or other suitable material. 
The plate is placed at an incline over the fire range or grate, resting 
at its bottom end on the back part thereof, inclining upwards towards 
the mantel, leaving a space betwixt for the passage of the smoke, being 
held in position by either a grate or one or more props attached to the 
deflector. 

617. J. Lianrow.er and J. R. Best, Bradford, ** Cooking grates or ranges.” 
—Dated 14th February, 1873. 

The inventor constructs the fireplace or grate open at the front as 
usual, and provides three passages or ways for the heated gases; these are 
each connected with the chimney; over the fire he places a hot plate, 
through which are three dampers in a vertical position, one being over 
the passage or way leading to the oven, another such damper being ever 


Two sheets of heckles are em- | 
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the passage leading to the boiler, and a third such damper being over the 

passage leading to the chimney. 

| 632. H. Coamperain, Barnsley, Yorkshire, ‘‘ Manufacture of mortar, &c.” 
—Dated 19th February, 1873. 

This invention consists essentially in the application and use to and in 
the manufacture of mortar, beton, and concrete of the waste lime from 
gas purifiers which has hitherto been treated as a comparatively useless 
refuse. The inventor has found by experiment that gas lime, by which 
name such before-mentioned waste lime is known, produces an equally 
good or superior mortar to fresh lime. It is simply requisite to grind it 
up in the usual mortar mill, or to mix it as ordinary lime with sand, 
ashes, aud such like materials. The said refuse lime is also suitable as a 
substitute for fresh lime in making concrete or beton, which may or may 
not, as required, be moulded into bricks or blocks in any well known 
manner, and in the event of a very hard substance being required, a 
| portion uf Portland cement may be used in combination with the said 
| refuse lime. 

633. D. Garpyer, Glasgow, “Construction of inlaid jooring which may 
also be adapted for ornamenting surfaces other than ‘oors.” —Dated 20th 
February, 1873. 

The features of novelty which constitutes this invention are, the fixing 
the inlaid work upon a backing of wood, irun, stecl, or other substance, 
which again is fixed on a backing of flexible materials. And the 
production of coloured portions by inlaying coloured cements or their 
equivalents. 

643. C. Topuam, London, ** Stoves, sireplaces, d-c.”—Dated 20th February, 
1873. 

The chief feature of novelty in this invention is the construction of 
stoves, fireplaces, flues, and chimneys with an additional or outer casing, 
leaving between it and the inner casing spaces or passages, havin, 
inlets and outlets, so as to admit air ito these spaces, heat it in 
its passage through them, and supply the heated air thus obtained to 
increase the heat of chambers, apartments, public buildings, conser- 
vatories, warehouses, factories, and other edifices or passage requiring tu 
be heated. 

646. J. Caton, Lancashire, “ Domestic jire-places."—Dated 20th February, 
1873. 

The inventor constructs the grate with a false bottom by preference of 
a fire-clay perforated slab, having a plate of iron or fire-clay placed ver- 
tically in a groove on the perforated slab, and leaving a space or chamber 
between this plate and the ordinary fire back, in which air is heated and 
directed by the ends of the said plate to the front of the fire-bars, between 
which it escapes to the room. Beneath, and slightly projecting beyond 
the bottom grate, is an inclined grating or screen on which the ashes or 
refuse falling from the fire falls. 

660. A. Sreer, South Norwood-park, Surrey, 
February, 1873. 

For this purpose the stove is caused to project a short distance into the 
room, the smoke and products of combustion being first caused t ) Pras 
upwards to the top of the steve, and then over divisions into chamber 
at each side thereof. The smoke and products ef combustion then pass 
downwards to the bottom of such side chambers, whence they pass by a 
passage or passages into the flue. Suitable dampers may be employed to 
regulate the draught as may be required. 

665. W. GokeHaM, Sweascombe, Kent, “ Kilns."—Dated 21st February, 


“* Fireplaces.”—Dated 21s* 


This specification describes placing a series of cement kilns in a circle 
and arranging them so that the gases from the top of une are led to the 
bottom of the next. Store chambers are formed around the inner and 
outer sides of the ring of kilns, and the roof of these store chambers forms 
a platform from which the kilns are supplied with material to be burnt 
Grinding apparatus and engine for driving the same is placed in the 
centre of the circle ot kilns, and apparatus is used to lift the burnt 
cement drawn from the kilns up to the grinding apparatus, and also to 
convey it away when ground to the store chambers, to be stored into 
casks or otherwise. Arrangements for drying the slip are also described. 
677. W. Corprrr, Rotherham, Yorkshire, “ Stove grates."—Dated 22nd 

February, 1873. 

This invention relates to a peculiar form and arrangement of the fire- 
box of a stove grate, and consists in combining together vertical sides and 
a curved back composed of fire-brick or other suitable material, the said 
curved back being made to project at its lower part into the fire space, 
thereby contracting such space, abscrbing heat, and consequently 
economising fuel. The heat absorbed by the back of the grate, which is 
by preference made of fire-brick, is conducted to the air, which enters 
one or more heating chambers made behind the grate, the said air after 
having been heated is-uing through suitable openings in the front of the 
grate into the apartment. 

1004. T. B. Coppineton, Middlesex, “‘ Building materials.”—A communica- 
tion.—Dated 10th March, 1873 

The introduction and blending of metal with stone, gravel, or oth 

hard materials mixed with cement. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
666, A. Grrenwoop, Leeds, “‘ Feeding machinery employed in the man: 

facture of percussion caps, &c.”—A communication.—Dated 21st Frb- 
ruary, 1873, 
| The object of this invention is to facilitate the feeding of partly formed 
percussion caps, cartridge cases, ferrules, and other analogous articles 
to the machines in which they will either be finished or prepared for 
| finishing. 








Class 7.-FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

671. T., G. T., and J. W. Buunpe i, London, “ Lavatories.”—Dated 22nd 

February, 1873. 

This invention consists of an arrangement by which the power de- 
veloped by water running to waste from the hand-hasin of a lavatory, is 
used to raise a fresh supply of water from a reservoir altogether or partly 
below the said hand-basin. The waste water is received from the hanu 
basin by an air-tight vessel. The clean water reservoir is also an air-tight 
vessel. There is an air pipe connecting the two vessels in such way that 
when the pressure of the column of water in the waste pipe of the hand 
basin compresses the air in the waste water receiver, the air in the clean 
water reservoir is compressed to a similar extent. The pressure of the 
air compressed in the clean water reservoir forces some of the water from 
this reservoir into the hand-basin, or into a measure placed in such 
position that the water will flow from the measure into the said basin 
Suitable openings are provided in the air-tight vessels by which the waste 
water can be removed from the one andthe other can be filled with clean 
water, 


Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fue! 
| and Lighting Materials, Preparation and Preservation of Foor, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 
680. J. HARGREAVES andT. Roninson, Widnes, Lancashire, “* Sulphates.”— 
Dated 22nd February, 1873. 
| This relates to the production of sulphates by the direct action method. 
First, sulphates are mixed with the chlorides previous to the mass being 
broken into pieces ; Secondly, solutions of salts of copper, zinc. man- 
ganese, or chromium, are added to the chlorides, preferably before the 
mass is dried, and broken into pieces ; Thirdly, steam or atmospheric air 
is employed to displace the gases contained amongst the converted 
finished sulphate. 
2761. G. Hasetine, London, “ Improved solvent.”—Dated 20th August, 
1873. 





The present invention consists in pate a solvent, which is a pro- 
duct resulting from the distillation of crude turpentine at an exceedingly 
low temperature, and the separation of the pyroligneous acid water there- 
from while in vapour. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batterves. 
** Separating magnetic from 





930. J. R. Francis, Swansea, Glamorganshire, 
non-magnetic t A ication.— Dated 14th March, 1873. 
The process and machinery consists in spreading by a hopper the 
mahestel to be operated upon (magnetic iron sand or finely pulverised iron 
ore or similar magnetic substances) upon an endless brattice having 
spaces formed in it at regular intervals, and — upon this material by 
a series of magnets placed side by side and extending above and over the 
entire width of the brattice. hese magnets withdraw and separate the 
magnetic material from the foreign material on the brattice, and draw it 
against a cloth stretched under the magnets, such cloth or other suitable 
material being incapable of interrupting the attraction of the magnets 
when in contact therewith. The use of the cloth is to di the 
attracted material at regular intervals through spaces formed in the 
brattice into a suitable receptacle. There is a valve for regulating the 
supply of material from the hopper to the brattico, and this valve and the 
frame for the cloth is aetuated at the proper times by cam projections on 
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the brattice. Several sets of ets may be arranged to operate in 
succession on the same layer of pote = | upon the brattice, which 
material, after being thus acted upon, is discharged from the 

it passes round its forward cylinder. 


Class 10,_MISCELLANEOUS, 

Including all Patents not found under the preceding heads. 

560. W. R. Lake, London, “ Blast furnaces.” —A communication.—Dated 15th 
February, 1873. 

The objects of this invention are diminished cost of construction and 
increased durability of blast furnaces and in economy in working 
the same. The teay or stack of the furnace is made distinct or separate 
from the boshes, and is supported by a ring of brickwork —— on 
brick piers. The said boshes are built up to the stack and are fitted with 
water blocks, The stack is in some instances provided with con- 
trivances for carrying off the gases from the centre of the mouth. These 
gases are conduc down through tubes into an annular main which 
surrounds the base of the stack. The platform or staging at the mouth 
of the furnace may be supported by gas tubes. The furnace is provided 
with a closed breast formed by inserting a cast iron plate. 

561. H. ©. Arrwater, Horsham, Surrey, “‘ Supply and stop valve.”—Dated 
15th February, 1873. 

The principal feature of this invention is a combination of two valves, 
one to regulate the supply of water acted on by the lever of a floating 
ball and the other held constantly open except when the former is 
removed for repairs, when it closes, as desciibed in the accompanying 
provisional specification. 

562. T A. Rocaussen, London, “ Manufacture of iron and steel.”— A com- 
munication.—Datei 15th February, 1873. 

This provisional specification describes lining a Bessemer converter 
with iron ore mixed with binding material, the lining covering some of 
the tuyeres at the commencement of blowing. After the termination of 
the process the bottom half of the converter is taken off and relined. 

565. W. Vincent, Newland, Berkshire, “ Fuel for heating and illuminating 
purposes.” — Dated 1ith February, 1873. 

The inventor takes chalk or limestone and dries, and afterwards mixes 
with, or steeps the same in, naphtha, paraffin, or other hydrocarbons, 
turpentine, or oils; and he afterwards dries the substances so treated, 
which can be done by placing it in sheds and allowing the sa:ne to become 
gradually dried by the operation of the atmospheric air. When dried it 
is ready to be used for gus making or to be burnt for fuel. 

507. R. Cocksnorr, Bradford, “ Improved oil or lubricant.”—Dated 15°h 
February, 1873. 

The oil is made as follows :—To one gallon of water the inventor adds two 
ounces of Irish moss and two ounces of **‘ Newcastle soda.” This admix- 
ture the inventor boils for about twenty minutes and then adds one 
gallon of Gallipoli or rape oil, which on stirring the whole becomes tho- 
rvughly incorporated and is an oil or mixture admirably adapted for use 
ou fibres, and is likewise non-infl ble and unaffected by the action of 
frost or cold. 

570. H. Y. D. Scorr, London, “ Deodorisation of excreta.”—Dated 15th 
February, 1873. 

The = of this invention is the prevention of nuisance in dealing 
with night soil and urinous liquids, and the fixation cf their fertilising 
elements so as to render them valuable marketable commodities. 

5.2. W. Daruine and R. Sevvers, Keighley, Yorkshire, “‘ Cleaning, trim- 
ming, or dressing the teeth of wheels and of racks.” —Dated Lith February, 
1873. 

Supposing the object to he operated upon to be a wheel, such wheel is 
sipported so as to be capable of freely revolving on a movable carri 
ov olide, and this carriage or slide has progressive to and fro movement 
xiven toit by cams or tappets, so as to carry the teeth to be acted upon 
past and in contact with the grinding or ——: surface of a revolving 
dise of the desired form. The carriage or slide also supports an arm or 
wrins for carrying the driver by which the required step by step move- 
meut is given to the wheel under operation for change of teeth subject to 
the cutter or grinder and the stop for retaining or holding the wheel 
Letween each change of movement effected by the driver, so as to kvep 
the wheel steady during the grinding or cutting action thereon. The 
progressive movement of the wheel for change of teeth is obtained from 
the movement by which the teeth are moved into action with the cutting 
surface, and the distance of such movement each time is adjustable to 
the pitch of the teeth of the wheel under operation, whilst the position 
of both driving and holding means are adjustable to the size of such wheel. 
Worm wheels or wheels with teeth at an angle may also be similarly 
«perated upon by variations in the holding means. e grinding or cut- 
tiug disc is formed of composition or other suitable cutting or grinding 
nutterial affixed to an axis, to which the required rotary rvtion 1s given 
hy a strap or band or by other suitable means. The teeth of racks may 
le similarly operated upon by substitutiug a sliding fur the rotary 
motion, and the teeth of more than one wheel or rack may be held and 
operated upon at the same if desired. 

576 8. H. Eumens, London, * Producing heat and light.”—Dated 1ith Feb- 
ruary, 1873. 

The novelty of the invention relates to further improvements upon 
letters patent granted to the inventor on the 16th day of August, 1872, 
No. 2453, and cunsista, First, ina further development of the heating 
portion of such patent, the novelty of which consists first in passing a 
portion of the products of combustion escaping up the chimney into and 
through the fuel tauk, by which they become impregnated with spirit 
and passed into the furnace. Secondly, in providing the entrances or 
front of furnaces with an air-tight apparatus having two compartments, 
ove of which receives the air or other oxidising agent, and the other the 
vapours from the fuel tank. From these chambers the gises pass to- 
gether into the furnace where combustion takes place ; secondiy, the 
novelty consists in providing a or fixed lamps, with passages for 
air and vapour in one construction. The vapouris generated by heat. and 
conveyed to the burner simultaneously with air ; the two combining 
emit a brilliant flame. A second arrangement consists in impregnating 
the air with oil whilst being forced through a wick saturated with the 
same ; and Lastly, in constructing two passages for air to the burner, one 
of which conducts the air through a wick saturated with hydrocarbon 
spirit, and the other the air, which when mingling with each other com- 
bustion takes place and a brilliant light ensues. 

577. W. W. Harrison, Shepield, “* Knives and forks."—Dated 15th Feb- 
ruary, 1873. 

The novelty of the invention consists in applying to knives, forks, and 
other similar cutlery, handles composed of a metal side frame provided 
with grooves in which scales of ivory or other suitable substances as 
facings are placed and se-ured therein, and also to the blade of the knife 
by means of a tang from the same projecting through transverse stretcher 
loops, and screwing into a nut or recess formed in the interior of the metal 
surface. 

579. T. McBripe, Woolwich, ‘‘ Gold and silver cord.”—Dated 15th Feb- 
ruary, 1873. 

The improvement consists in providing a loose filling to the gold or 
silver poe 9 so as to render the same both soft and pliable in: of its 
being stiff and hard as usually made. One method consists in placing a 
pin in the centre of the filling off which the finished cord is drawn as the 
braiding proceeds. The cord, when finished, is of the usual size, less 
material being used for the filling. 

582. A. BARKER, Rochdale, ‘Clog irons, and machinery for making the same.” 
—Dated 17th February, 1873. 

This imprevement is to place iron or other metals within the interior 
of the present clog irons, so as to remedy the defect of the ne part 
or parts. Also an apparatus termed an oliver, which has attached to it 
two hammers for forging and flattening the parts and bending them. 


584. W. Rircniz, Edinburgh, “‘ Serew 2." —Dated 17th February, 1873. 
This invention consists in forming bevelled edged clutches on the 
underside of the eye and upper collar or head of the lever and main screw, 
respectively, of screw presses, both fitting each other, when the lever 
is pressed down by a spiral spring secured above it by a screw pin, or a 
nut and pin, to the stem of the screw g up through the eye of 
the lever; also that the lever will turn the screw and screw down the 
vress (as usual) until the upward strain exerted, by thus turning on the 
Hevelled edges of the a catches, is greater than the power of the 
spring, when the lever and its catches rise out of those on the screw, 
and swivel round loosely without further turning it or straining the 
press so as to break it; the spring being made and set to yield at two or 
three times the strain required for the work of the press, leaving a wide 
margin between this and the breaking strain of the press. 


585. W. Greenwoon, Keighley, Yorkshire, “‘ Sweeping streets and highways.” 
—Dated 17th February, 1873. 

An axle and wheels are used, upon and from which axle is swung a 
tank or receiver for the dirturdebris. One of the said wheels is constructed 
with a broad flange, and within the flange are a number of dishes or cou- 
cavities into which the dirt is swept by means of a brush working at an 
angle to the said receptacle, a guide being applied to further direct the 
dirt to the said receptacle, The dirt is carried by the said 
and is discharged over and into atrough leading to the tank. The appa- 
ratus is drawn by horse or other power. 


587. A Sacemt, London, “ Purifying gutta-percha.”—Dated, 17th February, 


By this invention crude gutta-percha is deprived of its impurities by 
treating it by—Process No. 1: The solution of made ac- 
co to fication No. 446, in the year of our 859, are filtered 
or strained and the gutta-percha recovered by means of alcohols, vapour 
of alcohols, or steam. Process No, 2: Crude gutta- is softened 
by the action of solvents, hot water, or steam, and m cally strained, 














and the solvents afterwards removed and recovered by means of steam. 
Process No, 3: Grade putin gescinn fo octhuned by 5 miiiane of Sho wont 
solvents of gutta- with alcohols, and strained, and 
any solvents adh to the gutta-percha drawn off by steam and col- 
lected. Process No. t Se, Sees eee ee ee 
said specification, No. 449, ‘‘ the of ” is broken up 


process 
and passed into a chamber, where it meets either the vapour of alcohols 
SS ee the gutta-percha, or the alcohols used are 
collec 
590. L. R. Bopmer, London, “ Artificial stone and bricks.”"—Dated 17th 
February, 1873. 

This invention mainly refers to improvements in patents to Bodmer, 
No. 1504, 1864, and No. 1499, 1869, and relates to the noe an 
mixing of the materials, the construction of the presses, to hydraulic 
accumulators used in connection therewith. 

591. A. C. Henperson, London, “ i ion of water.”"—A communica- 
tion.— Dated 17th February, 1873. 

This invention consists in purifying water before use either in domestic 
or industrial purposes by a combined chemical and m process, 
freeing it from calcareous and other matters held in solution, by adding 
thereto a small proportionate quantity of solution of caustic lime, which 
troubling the water ts a precipitate formed by the action of the 
carbonic acid by immediately depositing carbonate of lime, so that 
instead of having to treat matters in solution it merely remains to 
operate on matters in suspensi e apparatus for effecting this con- 
sists of a filter formed of a cylindrical vertical case of sheet or cast iron 
furnished with a lid, in this another cylinder is contained which is the 
filter proper, also formed of sheets of cast or sheet iron, one at the top 
and the ether at the bottom, and united by three concentric cylinders of 

rforated sheet iron; these cylmders form two annular capacities sup- 








ape gr Wie he Mocks smo Bios 9 teat % placed through the 
Se See Pe ove Se tee. The ks are then lowered, a 
through the chain above the block and the 
repeated. By this method raising chains can be fleeted by 
link, or as required, 


620. H. F. Smzarman, Liverpool, ‘‘ Journal boxes.”—A communication.— 
Dated 19th February, 1873. 
The features of novelty which constitute this invention consist in 
forming a journal box or brass in the shape of a sphere or segment of a 
shaft passing 


sphere, the through its centre. This sphere or segment of 
a — fits into a cup, cups, or concaves formed in the block or bearing 
cover carrying the journal box. The sphere, or segment of a sphere, 


an 

forming the journal box or “brass,” is prevented from revolving with 
the shaft or journal by a pin and slot A their equivalent. This os is 
fitted on the underside of the sphere and takes into a slot in the block 
or bearing ; this pin and slot are so as to give the journal box 
or “brass” sufficient universal play to allow for any inaccuracy or 
“‘wabbling ” in the shaft carried or in the journal. 

622. pi Exuincton, Cheshire, “‘ Hydraulic hoists.”—Dated 19th February 


This invention relates to an arrangement of hydraulic hoist in a simple 
and compact form, so as to work by single or double pu as desired. 
Two hydraulic cylinders are p! side by side with a four-way cock or 
slide, so that when the ram of the one is forced outwards by fluid 
— the ram of the other is relieved of pressure. An endless chain 

is passed over mg on the ends of the rams and pulleys at the opposite 
ends of the cylinders and a pulley on a shaft, on which is fixed a cow 
pulley working the hauling rope or chain. The endless chain can be 
secured by a stop pin inserted at the end of one of the rams, or at the end 
of one of the cylinders In the former case the ap tus works at 
double hase, the whole power of the outgoing ram being delivered to 





pe 
plied with filtering matter composed of felt or wood Pp 
cible. The water arrives in the filter by a tap, spreads — between ol 

it ti e 


the haulin pulley. In the latter case the apparatus works at single 
h t re 





envelope and the filtering cylinder, then by p a 
latter. and makes its exit by a discharge tap perfectly clear and freed 
from all matters in suspensi The cl ing of the filter is effected 
without the necessity of taking the apparatus to pieces, in the following 
manner: when the steam engine is stopped, the tap admitting water into 
the filter is closed, as well as the exit pi communicating with the feed 
pump, which allows of free communication with the central pipe of the 
filter and water draugbt of the generator. On opening the discharge 
tap it will be at once seen what has taken place. e@ pressure of the 
generator sends the water already purified into the central pipe of the 
filter ; this water traverses inversely the beds or layers of filtering matter 
and draws along with it the foreign organic matter arrested during filtra- 
tion and flows out of the discharge tap. The whole of the cylindrical 
body is also movable on a pivot, and is made to revolve so that it comes 
under the influence of a brush fixed vertically at the inner side of the 
case, which suffices to dislodge any residue. 

505. Bs een, London, ** Attaching discs to ropes.”— Dated 18th F.bruary, 

‘ 





The cnief object of this invention is to substitute wire rope for the 
chins now used in what are known as chain pumps, and the invention 
consists, First, of apparatus or means for attaching the lifting discs of 
the pump to the rope ; and, Secondly, of apparatus or means for prevent- 
ing the rope slipping in passing over or round the drum at the top part of 
its travel. The first part of the invention also applies to secu discs 
to rupes for other purposes, and the second part to preventing the slipping 
of ropes in passing over or round drums employed for other purposes, 
such for example as those used in hauling. 

599. C. W. Surron, Stowmarket, Suffolk, “ Removing acidity from ales, beers, 
&c.”— Dated 18th February, 1873. 

This consists in the employment of hydrate of lime and chloride of 
sodium in combination, or hydrate of lime and chloride of ammonium in 
suitable quantities with distilled water for depriving ales, beers, wines, 
&c., of excess of acid, and also for preserving them from acidity. 


600. J. Paws, London, “* Rockets, dc., for giving signals.”—Dated 18th 
February, 1873. 

The First part of this invention has for its object improvements in 
rockets for giving positive signals from vessels in distress, the rockets 
being provided with self-igniting appliances, such as fulminates or percus- 
sive compounds, so that they can be fired from the deck of a ship or else- 
where without the pe of a light as heretofore, and also ascendin 
into the air without the encumbrance of a stick. These improved sign 
rockets are charged with combustible and explosive materials, so that 
when at their highest altitude they show a number of red or other suit- 
ably coloured lights and explode with a loud report so as to be heard at a 
considerable distance. The rockets are fired or discharged from a tube 
fixed in any convenient part of a ship or vessel. The person firing such 
rockets has simply to pull a lever handle which causes a needle or instru- 
ment to puncture the nose of the rocket in order to destroy a capsule 
containing fulminate or otber explosive compound, by which the rocket is 
igrited. Or each rocket may be furnished with a percussion cap tube or 
capsule, so as to be exploded by a hammer combined with the firing tube 
or otberwise as may be found most convenient. Exch rocket is provided 
with feathers or wings which serve to guide them in their flight, in place 
of employing sticks as heretofore for this purpose. In like manner 
rockets or lights of various colours fur signallin or other purposes may 
be provided with self-igniting appliances and guiding feathers or wings. as 
previously described in accurdauce with these in provements. Station. r; 
coloured lights upon deck or elsewhere provided with self-izniting appli- 
ances and fired as previously described, may also be employed so as to 
show a long-continued coloured flame after the ascent of each rocket, 
clearly indicating a vessel in distress. This invention also relates to the 
employment of maroons or similar projectiles, which are fired from a 
mortar or tube placed on the deck of a vessel or elsewhere for the purpose 
of giving distress or other signals. For this purpose marvons or similar 
projectiles are constructed, so that they will explode when at a great alti- 
tude, and produce a brilliant red or other coloured flame, together with a 
oud report so as to be seen and heard at a considerable distance. 

602. P. Jensen, London, ‘‘ Coke ovens."—A communication.—Dated 18th 
February, 1873. 

Gas retorts age ef waste heat of coke ovens, and crude lighting qe 
from the retorts mixed with waste heat from the coke ovens utilised for 
heating, evaporating, and boiling purposes. 

608 A. V. Newton, London, “ Printing presses.”"—A communication.—Dated 
18th February, 1873. 

The object of this invention is to so construct a printing press that the 
exactly opposite sides of a sheet, or the outer sides of two sheets, can 
printed simultaneously, or a sheet printed on opposite sides at intervals ; 
and the invention principally consist e tion with each other 
of two printing cylinders placed parallel and close to each other, so that 
the paper to be printed will between them, both said cylinders being 
—s cylinders, and both also pressure cylinders, each one printing, 
and one pressing. 

609. D. McC. Smyrn, Orange, New Jersey, U.S., ‘* Sewing machines,”—Dated 
18th February, 1873. 

A cam revolved once during a given number of stitches brings into 
action the —— motion that acts lungitudinally as usual or locks the 
same ont of action and simultaneously brings into action a lateral 
feeding motion acting either one way or the other, or allowing both to act 

imult. ly fur diagonal or zigzag stitching. By varying the cama 
great variety of ornamental stitching can be uced ada} to shoes or 
guiters. The device is an improvement upon patent No, 31€6, of 1871, and 
1131, of 1872. The imp t is adapted to wheel or reciprocating 
‘eeds in sewing machines. 
613. C. R. Western, London, “ Band saws.”—Dated 19th Febrnary, 1873. 

This invention relates to a method of setting band saws so as to make 
an oblique cut, and to the construction of 5) gs for band saws. The 
saw is set for an obliquecut by moving one of thesaw oe ge pe 
to bring the line of the saw ina direction oblique to the table, which may 
also be made to cant into an inclined position in the usual way. The 
spring employed is like a spring, the ends of which bear on the 
block or framing which carries the upper saw pulley, while a tightening 
screw passes through the middle of the spring, and is provided with a 
hand wheel for adjusting the tension, ‘ 

» * Photo-mechanwal printing.”— 


615. W. pe W. Apney, Rochester, K 
Dated 19th February, 1873. 

This invention consists in coating a flexible sheet of Bs mb linen with 
a soluti gelatine made itive to light with bi ite of potash, 
with or without the addition of chrome alum or other analogous sub- 
stance. The sheet so coated is dried and exposed to light under a photo- 
graphic negative, and after having been washed is upon a flat 
speet upon which it is pressed, and the picture = ita surface is 
inked with greasy ink by means of soft rollers, and is transferred to 
the surface of stone or zinc in the usual way, and pictures are obtained 
from it ina lithographic printing press. By this method the film is inked 
whilst still wet, and the photographic negative need not be reversed, nor 
is it necessiry that it should be of great density in its opaque parts, 


619. D. B. Finptay, Liverpool, “ Raising sunken ships, d&e.”"—Dated 19th 
February, 1873. 

The features of novelty which constitute this invention consist in a 
novel method of submerged bodies, In carrying the invention 
into practice a yoy at = ual or floating medium is placed over the 
submerged body to be Across the lighter are placed balks of 
timber projecting over the lighter at each side. 
side the lighter are placed blocks or crossheads, and between these 

or crossheads and the Loy Re A pay hydraulic rams or jack 
screws. The lifting chains being to ibmerged body, the 
ends are up through the balks and blocks through an opening 
provided for that purpose. The chains are then a toggel on 
the top of the block or crosshead, and the rams or lifting power put into 














P' , the gram delivering half its pressure over double its 

stroke to the hauling pulley. 

624. = Fowke, Birmingham, “ Sewing machines."—Dated 19th February, 
873. 


This invention consists in applying to sewing machines two shuttle 

reel winders instead of one as Th man Mand use, and the improvements 

are intended more especially for hand machines having a driving wheel 

capable of being loosened at will. 

627. T. J. Smira, London, “Ice and cold for refrigerating purposes.” — 
communication.—Dated 19th February, 1873. 

This relates to means and apparatus for cooling air by means of its ex- 
pansion after having been closely compressed. The chief novelties con- 
sist in the use of a third cylinder, called the “ compensator,” in addition 
to the compression and expansion cylinders, which have already been 
used for the purpose, in bringing the air during its compression into 
intimate contact with water, and in so arranging the apparatus as to 
make it work with very little friction. 

628. J. M. Sranvey, Sheffield, ‘‘ Generating and applying heat in furnaces.’ 
—Dated 19th February, 1873. 

The novelty in this case consists in the method of generating and 
forcing heat through the same end or neck of the vessel or cylinder 
through which the waste gases are returned. 

630. W. Goopwin, Buxton, Derbyshire, ‘‘ Two-wheeled carriages.”—Date 
20th February, 1873. 

“*Hansom cabs” and similar vehicles are constructed with a portable 
driver's seat and so as to admit of the vehicle being readily balanced with 
the driver’s seat, either fixed or removed. e front end of each side 
spring is connected to a slide, and the hind stay where it is connected at 
each side of the body is rendered capable of moving horizontally so as to 
balance the vehicle. Secondly, the front ends of the shafts can be raised 
or lowered for different sized horres by jointing the stay to which the 
hinder ends of the shafts are fixed and lengthening or shortening the 
stays for supporting the shafts by means of a regulating nut. Thirdly, 
“ Hansom cabs” with a leather head to turn down can be formed into 
open vehicles by making the side windows to slide into the body of the 
front windows to fold and turn down into receptacles in each side of the 
same. 

631. J. Spencer and J. ConsterD1NE, Hollingwood, Lancashire, “ Vi eighing 
machines.” —Dated 20th February, 1873. 

The improvements are more particularly designed for what are called 
“pit bank” weighing machines, which are employed at collieries to weigh 
the corves or tubs of coal as they are brought to the surface, but they are 
— applicable to other machines, such as are used for weighing 
carts, lorries, and railway wagons. The improvements relate, First, to 
the construction of the stool which supports the weighing platform, and 
Secondly, to the construction and arrangement of the steelyards for 
indicating the weight. As regards the construction of the stool the 
inventors makes the stool centres on the cup and point principle, 
whereby the inventors dispenses with all check links. As regards the 
steelyard or indicator the inventors forms a steelyard made of two bars 
connected rigidly together and all actuated from the same centres. That 
is to say the inventors have an upper and an under steelyard connected 
together bya bar at each end. Thelower steelyard is marked with hundred- 
weights or tons as may be required. The upper steelyard is divided into two 
parts by a fixed stop or cullar; one part being fur the purpose of “ tareing” 
or weighing the tub or corve and marked accordingly, and the other part 
being marked with the smallest fractional parts that may be required for 
the class of goods which the machine has to weigh. 

637. C. C. Piton, London, ‘‘ Pouches, cases, purses, and boxes, for holding 
tobacco, de.” —Dated 20th February, 1873. 

This relates to cases with both ends open, each end being fitted with 
flaps to be drawn over to form bottoms; either flap can be moved to get 
at the contents. 

638. J. 8. Gaprigey, London, “ Sawing stone.”— Dated 20'h February, 1873. 

This invention has for its object improvements in machinery for sawing 
stone. In order to drive the saw frame a pendulous beam is employed 
suspended by its upper end. To give motion to this beam a crank is 
formed upon the engine shaft, and by two connecting rods this crank is 
coupled with slides working in guides. From the slides a return con- 

necting rod passes to the pendulous beam. 
639. G, Lancaster and W. W. De La Rue, London, ‘‘ Marking board to be 
used in scoring games.”—Dated 2uth February, 1873. 

This provisional a describes making or marking board of 
several plates of cardboard rivetted together. All the plates except the 
lower one have two parallel slots punched in them, so that the board 
when put together has twoparallel guide grooves in it in which run slides 
carrying pointers, 

610. R. J. Tremiin, Maidstone, “ Purifying fusty and otherwise impure 
casks, dc.” —Dated 20th February, 1873. 

This provisional specification describes loying bisulphite of lime 
mixed with water, heated by steam or it might be hot air being blown 
into or through it, or being otherwise heated. 

641. T. Bett and A. Goopman, Newcastle-upon-Tyne, ‘‘ Foundry or cupola 
Surnaces.”—Dated 20th February, 1873. 

This —- fication describes utilising the gases from one 
cupola by burning them in a second. 

642. W. G. Martinand R. E. R. Maxis, Suffolk, “ Artificial fuel.” Dated 
20th February, 1873. 

This provisional specification recommends the following proportions, 
but they may be varied :—Small coal, thirty parts; kimmeridge coal or 
clay, five parts ; lime, five parts. . 

645. J. Wenster, Birmingham, “‘ Applying gases or vapour to the refining 
and purifying of metals.”—Dated 20th February, 1873. 

The gas or a used consists of an admixture of vegetable carbon 
and bydrochloric or nitrous or nitric acid, but by preference wood naphtha 
and hydrochloric acid, mixed in suitable parts, bined with atmo- 
= air, and in some 3 ga. a cee being driven in a 

‘orm of a vaporous through an outlet pipe of the apparatus into the 
furnace ; the a consists of an iron tank enclosing an earthenware 
receiver led with coke, and on the top of the receiver is a glass 
globe con the mixed fluid which is drawn off in suitable quantities 
on to the cokes, the air and gas coming up through the cokes and com- 
bining with the mixed fluid. 

650. M. Henry, London, “ Treating marine plants.”—A communication.— 
Dated 20th February, 1878. 

Sea-weed, wrack, alge, or marine plants, are treated preferably when 
fresh from the water before drying. They are incinerated in a close 
furnace into which air is blown or forced. ‘I'he gases or vapours with the 
matters held in suspension are cond din damp condition. The utilis- 
able products that escape from the main combustion may be brought back 
to the furnace. A furnace is described in which hollow fire-bars (wherein 
air or water circulates) are used, and the materials fall on to a plate under 
which may be a second grate, and thence they are raked into moulds. 
The gases and vapours with the matters which they hold in suspension 
pass into a chamber in which there is an air or water circulation. Cold 
water may be showered in, The products are collected in ch Is lead- 
ing to receiver. A fan or blower extracts the air from the chamber and 
passes it into the furnace. 

652. G. A. Simmons, London, “ Barometers.”—Dated 20th February, 1873. 

This et relates to barometers with popes —e 7 shorter limb 
being stopped a stopper or which is opened and closed (raised 

and lowered) te sock and ae co ake mechanical contrivance 
actuated from outside the case or frame of the barometer without necessi- 
tating the opening of the frame or case and the disturbance of the parts 


y 
655, J. D. Suakespear, Ramsgate, “ Harmoniums, American organs, de,” 

















—Dated 21st February, 1873. 
The object of the invention is to provide a means of working the bellows 
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or the exhaust in such a manner as to relieve the player from the labour 
« when required. The ordinary or the weds communica‘ with 
the bellows or the exhaust are acted upon as required by means of lines 


713. J. R. Bartow and R. Watsn, Bolton, Lancashire, “Distributing water.” 
—Dated 26th February, 1873. 
ti ist supply pipe to the 


The the water 
hollow axle of a revolving creel on which the flexible hose is wound, and 
io rr 


att 








passing over guide pulleys, such lines being worked by a crank or cranks 
on a shaft (with or without a fiy-wheel on it) turned by an attendant 
But the apparatus may also be worked by the player. 


656. M. Camppett, Maryborough, Ireland, “Preparing peat, 
2ist February, 1873. 
macerating the peat into pulp by 
lo 


."— Dated 
Improvements consist in means of 
Juitable mills, without water, or with water, leum, or tar added 
thereto ; afterwards it is moulded into solid, hollow, or rated blocks 
or bricks by passing it through the dies of brick-making machinery. 
Small coals and coal tar are also mixed together and moulded into blocks 
or bricks in like manner. The drying shed is heated artificially and ven- 
tilated by a self-acting screw cowl fitted on top of shed. 
657. W. Dean and J. KeiGuity, Bradford, ‘‘ Raising beer or other liquids.” 
—Dated 21st February, 1873. 

This invention relates to employing bellows, which are fixed under- 
neath the counter or in the cellar, and are set in motion by the weight of 
the person drawing off the beer or other liquids ; air is forced by means 
of the bellows at the top of a cask or barrel displacing the liquid con- 
tained therein and forcing it to rise in the pipe connected with the 
drawing-off tap. The bellows are worked by a ratchet fixed to a loose 
board fitted to the floor, which, being pressed in, causes the ratchet to 
lower, giving motion toa small pinion, which revolving, works another 
pinion of larger diameter working in a ratchet attached to the bellows, 
fag wea | the bellows in and causing a current of air to pass into the cask 
or barrel. Levers can be used instead of the ratchets and pinions ; these 
levers are fixed to the loose boards by pins and cross each other, having 
a centre stud near the top, on which the levers work ; the bottom parts 
of the levers are longer than the tops, and are also fixed to the bottom 
of the bellows by pins ; a check valve is fitted on the air-pipe to prevent 
the return of the air or liquid. 

662. J. Humper and G. Haworth, Preston, “‘ Producing vapour.”—Dated 
2ist February, 1873. 

The want of some kind of apparatus to distribute humidity in rooms 
where the several processes are carried on for or in preparing material for 
roving, spinning, and weaving (and especially in weaving), has long been 
felt. The novelty of this simple apparatus consists in applying in 
summer cold water or other equivalent, under pressure, through fine 
perforated or sponge mouthpiece or its equivalent into the rooms, which 





can be regulated to any degree of temperature at will. 
667. M. Henry, London, ‘‘Sugar."—A communication.—Dated 21st 
February, 1873. 


The cane or other material is cut, broken, crushed, or otherwise re- 
duced, dried, and treated with cold wat.r, whereby a pure saccharine 
liquor is obtained ready for boiling or subsequent treatment. The skin 
may be first crushed. The cane may be cut into discs and crushed or not. 
Hot water when used promotes formation of glucose. 

668. E. Densmore and C. H, Farnuam, London, “ Type-writing machine.” 
—Dated 22nd February, 1873. 

This said invention relates to a machine in which the t, are operated 
by finger keys and produce their impression upon the surface to be 
painted through carbonised paper or other similar material. The said 
machine has a stand, upon which is mounted a table ; over this table is a 
hvrizontal movable frame, which supports a cylinder whereon is carried 
the paper which is to receive the impressions of the type. This frame 
and the cylinder and parts connected therewith form the “carriage.” 
It is hinged at the rear of the table to a bar or rod, whereon it is capable 
of turning and sliding, and at the front of the table it is supported on 
wheels, which allow it to move freely over the table. The said cylinder 
forms the platen; for feeding or moving the piston the inventors use a 
weight and a cord or a spring. A rack or rachet bar is hinged to the 
frame of the carriage. In combination with the said rack the inventors 
arrange two pawls on a rocking shaft, which operate to impart an inter- 
mittent endwise motion to the carriage. For returning the carriage to its 
first position after the production of each line of writing, the inventors 
employ a treadle, from which a cord is passed over a pulley and con- 
nec with the carriage. The type hammers are supported by a hori- 
zontal ring. Each of the said type hammers has a shaft or stem provided 
with trunnions, which are supported in bearings in the said ring. 
These hammers are so arranged that their ends, whereon the types are 
fixed, will all come to the same point, which is the centre of the aforesaid 
ring. An inking tape or ribbon is arranged to pass between the said 
ring and the cylinder. The finger keys have at their outer ends buttons 
or knobs, each of which bears a letter or character corresponding to that 
of the type to be actuated by the key. Between the button and the 
pivot each key is connected by a wire rod or other means to the corre- 

ponding type at the end opposite to that carrying the type. In 
addition to the aforesaid finger key we use a spacing key. 
669. J. Pitktncton, Manchester, “‘ Fire-wagons employed in heating bakers’ 
ovens.” — Dated 22nd February, 1873. 

The inventor forms the fire-grate with sides projecting downwards 
and resting on the bottom of the wagon. The wagon top is formed in seg- 
ments, with vertical sides, wider apart than the sides of the lower part 
of the —_ Escape of air, arising from cracked or warped castings, is 
prevented. 

672. E. Deaxry, Willenhall, Staffordshire, ‘‘ Puddling furnace.”—Dated 
22nd February, 1873. 

This invention consists in supporting the iron plates forming the bed 
of the furnace upon troughs of iron open at top resting upon transverse 
bearers. These troughs are supplied with water by a perforated pipe, 
the water from which trickles to the troughs, the level of the water in the 
troughs being maintained at a short distance from the underside of the 
bottom plates supported upon them. By thisarrangement the heat from the 
bottom plates passes to the troughs, and also to the water in them, and 
by the evaporation of the water the undue heating of the said plates is 
prevented. 

673. J. Roprnson and J. Smirn, Rockdale, Lancashire, “‘ Sawing wood.”— 
Dated 22nd February, 1873. 

This invention relates to board-cutting 
method of mounting the saw or saws thereon. 

676. J. T. H. Ricnarpson, Derby, *‘ Manufacture of articles from ” 
—Dated 22nd February, 1873. v “ ane 

This invention relates more particularly toimproved apparatus or means 
for performing that part or process of the said facture technically 
termed “ rubbing.” The improved apparatus or means consists mainly 
of animproved rubbing tool or “‘ rubber” of metal or other material, and 
somewhat the shape of an ordinary tumbler, having however ribs or 
bars, with inner flattened surfaces, and with open spaces ur interstices 
between projecting from its bottom, which acts as the palate hitherto in 
use, to its upper and wider circumference, where they are united or held 
— by a circumscribing or inner retai rim ; by the employment of 
which improved rubber great advan 8 are obtained in being able to 
see at any time when the articles are sufficiently rubbed. The rubber is 
secured to a revolving shaft, supported by a bracket with its lower end 
working in a footstep, the motion of which is derived by means of a cord 
wound round it, or by other suitable means, so that it is quickly re- 
versible. The blowing tube, on which the metal is gathered from the 
melting-pot and blown up as hitherto ready for insertion in the rubber, 
is held in position in a line with the revolving shaft by means of other 
arackets. 

679. M. MACDERMOTT, London, “ Perforating rock, dc.”—Dated 22nd Feb- 


ruary, 1873. 

The novelty of this invention consists, as to the First part thereof, in a 
new hanical arrang: it of standard to carry mechanism for perfo- 
rating rock, &c., so made that it can be fixed rigidly in position to the 
face of the rock to be perforated or other material upon which the 
standard rests, and take the thrust of the perforating mechanism while 
the process of boring is being effected ; and dly, in a new mechanical 
arrangement of standard, also to carry mechanism for perforating rock 
and other mineral substances, so contrived that the same standard can 
be adjusted and fixed rigidly in position between rock and other bearing 
surfaces varying in the heights or distances between the same, thus 
obviating the necessity for using standards of different heights. 


682. A. M. Crank, London, “ Purijication of syrups.”—A communication. 
—Dated 22nd February, 1873, patty i y 
The invention relates, First, to the —— of syrups from beetroot, 
cane, or other auger, by the action of acids on the saccharine juices in a 
boiling state, either ina vacuum or otherwise. Secondly, to the treat- 
ment of saccharine juices for extracting crystallisable sugar therefrom, 
preferably by the aid of sulphuric or hydrochloric acid, by boiling in a 
vacuum at a low temperature. Thi , to the use of like means for 
purifying molasses. Fourthly, to improving first, second, aud third 
quality sugars by like means. 
683. J. P. Warp, South Hackney, Middlesex, “ Sifting cinders.”— 
22nd February, 1873. ~~ ee ee 
The specification of this invention describes apparatus for sifting 
cinders, breeze, gravel, sand, and other substances on a large or small 
scale by a sieve working over two compartments, one for the y as, and 
= for Ba sz bst. ¥ a sion of graduated sieves one 
low the other, each acting in connection with se - 
oe jparate com 
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695. J. A. Ler, Lydney, Gloucestershire, ‘‘ Boiling wood or other fibrous 

material for the manufactureof paper, d&c.”—Dated 24th February, 1873. 
This provisional specification describes the use of an exhaust pump to 
diseharge the air contained in the material, and so replacing it with 
caustic solution. Also the addition to spent ley of acetic acid to form a 
valnable product and solid residue. Also the addition to spent ley of 
other acids, with a similar object. 





_ orders for 





ting one end of the flexible hose to a branch pipe projecting 
from the hollow axle. This improved apparatus is particularly suitable 
for extinguishing fires in cotton mills and other large buildings, but it 
may also be applied for distributing water for gardening and other 


shire district, inasmuch as more than one half of the iron exparted 
to that market was manufactured in the Black Country. 

The coal trade is in a satisfactory diti The demand is 
rapidly increasing for thick coal, but for lumps and slack there is 
only a moderate activity. Prices are exceedingly firm, but at the 
present no alteration has been notified. The te amount of 
coal produced in the fourteen coal fields of the United Kingdom in 
1872 is computed at 120,099,000 tons. Of this quantity one- 








purposes. 
725. W. L. Wise, London, “‘ Cutting internal screw threads.” —A 
tion.— Dated 27th February, 1873. 

The improved apparatus consists esseritially of a main body with 
sliding dies or cutters, and means for adjusting the same, so that a 
variety of threads and sizes of threads may be cut by one tool. The dies 
of cutters have knife edges and their cutting s are concave. The 
apparatus may be provided with an index to facilitate the adjustment of 
the dies or cutters. 

807. W. L. Wise, London, “ Air gas apparatus.”—A comimunication.— 
Dated 5th March, 1873. 

This invention relates to an arrangement of apparatus in which the 
liquid reservoir, the generator, and the air forcer are separated from 
each other, and an injector is used to introduce the air and ether into 
the generator. 

848. J. Reipy, London, “‘ Pick or pickaxe for excavating, de.”—Dated 10th 
March, 1873. 

By the introduction of a socket head on the end of shaft of pick a taper 
hole passes through the head and handle, through which a cast steel 
blade or stools can be put and taken out at pleasure, consequently it is a 
saving of time and expense, for it does away with steeling, as a number 
of the cast steel blades can be taken with the pick ; therefore the blade 
being made of cast steel will resist the hardest substance, and the head 
or body will always remain fit for use. The shaft or pick is arranged 
with straps constructed so as to hold the blade in the centre, and can be 
worked at either end. 

999. A. M. CrarK, London, ‘‘ Peat machines."—A communication.—Dated 
18th March 1873. 

The machine consists in a double series of knives and circular cutters 
with spiral a for feeding and discharging, all carried op a revolv- 
ing shaft encl in a cylindrical casing ; also in a stationary bed and a 
trap or box for receiving stones and other foreign substances with a door 
fur clearing the same. 

1283. W. R. Lake, London, “Sewing machines."—A communication.— 
Dated 7th April, 1873. 

The said invention comprehends one or more diagonal wrist cranks and 
swivel jointed sleeve combined therewith for converting a rotary intoa 

ctili t. The bination with such device for converting 
a rotary into a rectilinear movement of a simple crank on its equivalent 
to give movement to the feeding device. The combination of the device 
above mentioned for conve: a rotary intoa rectilinear movement with 
the shuttle carrier. The combination with the slide bar of a feeding 
device of a sewing machine of a piston acting to compress a sprin; 
inclosed in a protecting case, and the combination of the needle-bar an: 
presser foot bar with a let-off arm, whereby the quality of thread to be 
given off for each movement of the needle-bar is proportioned to the 
thickness of the cloth to be sewed. 

2020. P. Frank, London, “ Watch case springs.”—A communication.— Dated 
6th June, 1873. 

This consists of springs with notches cut therein in combination with a 
fastener capable of being adjusted on the spring and secured thereon at 
any particular part by a screw. 

2686. H. W. Hammonp, London, “ Driving piles."—A communication.— 
Dated 13th August, 1873. 

Agunpowder pile driver, the framework of which can be made of either 
wood or wrought or cast iron in a form not materially different from other 
pile drivers, its height varying from 30ft. to 50ft. as may be required by 
the length of the piles to bedriven. The inner sides of the frame are 
provided with strong iron bars or rails which act as guides to the hammer 
or monkey and the cylinder or mortar. At the back or side of said monkey 
is constructed a friction rod for controlling its movements, being regu- 
lated by means of alever. Between the bars or rails, and fitted to and 
embracing them by its arm is a heavy cast iron cylinder or mortar like a 
short cannon, slightly recessed on the lower end to receive the head of 
the pile, while on its upper end there is a bore or chamber, varying in 
depth and diameter according to the weight or size of the machine. The 
monkeylor hammer of cast iron or steel, which is fitted to the guides 
immediately above the cylinder or mortar has a piston or plunger pro- 
jecting from its lower end, which is made to fit closely in the bore or 
chamber of the cylinder or mortar by means of a steel expansion ring 
or obtruation which surround the end of the plunger as a packing. The 
upper end of the hammer or monkey is bored out to receive a piston 
head, which is fitted on the cross bar on top of the frame, so as to act as 
a buffer or air cushion to prevent the too upward movement of the 
hammer or monkey when the charge is .too heavy. The machine is 
worked by dropping a percussive charge into the chamber of the cylinder 
or mortar, when by means of the aforesaid mentioned lever the friction 
rod releases its held on the hammer or monkey, which in its descent 
forces the plunger air-tight into the chamber of the cylinder or monkey, 
thereby compressing the air contained therein with such a force as to 
_—_ the percussive charge, the explosion of which not only forces down 

e pile but throws up the hammer or monkey to its former position 
in the guides where it is again caught by the friction and held suspended 
till the next charge of percussion powder isemployed. The said hammer 
or monkey can be made to rise and fall at the rate of from.thirty to 
fifty times per minute, and the pile will be driven down almost without 
intermission. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


IMPROVEMENT IN CONDITION OF THE IRON TRADE: Distribution of 
long held orders : Expectation of increased prices : Advance of 
£1 in the quotations for galvanised sheets—STATISTICAL PROOF OF 
OUR DECLINE OF TRADE WITH AMERICA—THE COAL TRADE: 
Firmness in prices—AS TO THE HARTLEY CoLLIERyY Funp — 
THE MISCELLANEOUS TRADES : Steel; boilers and girders ; hollow 
wares and general castings ; edgetool ; tin plate ; wheels and axles; 
coal vases ; effect on the stocklock makers by the high price of 
timber— IMPROVED SPIDER WHEEL, . 


THE prospects of the iron trade are brightening. After a season 
of comparative depression a period of activity seems to be dawn- 
ing. The high prices engendered much hesitation on the part of 
consumers, and, in the hope of sensible reductions, important 
orders were withheld. Now, however, as prices appear to have 
touched their minimum, and are beginning to ascend, the 
realisation of such a hope is becoming abandoned, and the orders 
are rapidly being distributed. The ironmakers, however, though 
not altogether declining inquiries, are somewhat reserved, ap- 
parently believing that an augumentation in prices will soon come 
about. As the winter advances the improvement will undoubtedly 
become more manifest. With an increased demand, and no 
effective diminution in workmen’s wages, and an a parent indica- 
tion of augmented prices of fuel, it must naturally follow that 
iron quotations will considerably strengthen, The works are 
now being-kept on more regularly than they have been for 
some time past, and though there are a large number of blast 
furnaces at a stand still, yet the production of the district 
does not fall short of the average. The principal preventive 
to the starting of additional furnaces is the excessive rates 
demanded for fuel and materials, The quotations for inferior 
qualities of iron exhibit an upward. tendency, varying from 
to 7s. 6d, For common at the works prices range 
from £12 15s. to £13 2s. 6d. a ton, An improvement is per- 
De pow a in the inquiries for pig iron, and £7 2s. 6d. to £7 10s. for 
-mine hot-blast of a good quality, and £6 10s. for part mine is 
demanded. Hoops and sheets are strengthening in price, and 
there is an increased inquiry for them. £5 to £5 fos. is asked for 
cinder pig, whether made — — or flue cinder. Though recent 
good common singles have been effected at £14 17s. 6d. 
that figure is now refused, and £15 demanded. Galvanised sheets 
are rendered firmer, both on account of the increased rates for 
ordinary sheets, and because of the recent advances of £2 per ton 
in spelter. An order comprising 100 tons has been placed at 
£24 per ton, an advance of £1 per ton on last quotations. 
As fully illustrative of the decline of our trade with America, 
the official statistics show that the iron exported to that con- 


twentieth was raised in South Staffordshire. 
years ago the trustees of the Hartley Colliery Fund agreed to set 
aside the balance of £2500 for the establishment of a per t 
insurance fund for the benefit of the colliers’ widows and orphans 
| of South Staffordshire, providing that the men would subscribe 
£500. So commendable an offer, it would naturally seem, they 
would have thankfully accepted ; but we regret to record that up 
to the present time only £80 has been contributed. Surely the 
miners of South Staffordshire have not so entirely lost their appre- 
ciation of benevolence as to allow such a praiseworthy object to 
languish by a culpable parsimoniousness, 

| The makers of corrugated and plain white sheet roofing have 
| again reopened most of their pits. In hardly any case, however, 
have the establishments many orders in advamce. Steel keeps in 
good request at the leading werks, where massive quantities are 
produced. The demand is most active in the rail department. 
Steel rails were never in so large demand for home lines as they 
are at the present moment. Steel for edge tools and cutlery, and 
for springs, though slightly more sought after now than a month 
ago, is still hardly more than in a languid condition. The rail- 
way wagon and carriage establishments in and around Birmingham 
are tolerably active ; and there is no prospective appearance of a 
decline. The machinists are steadily employed on orders for 
horizontal engines, stamps, shears, presses, and lathes, Thereis 
no great deal of new business in valuable boilers, but girders are 
| in better request. Some girder and bridge and pontoon builders 
| are quite busy, but their activity results more from the activity 
of urgency with which the work they have in hand requires execu- 
tion, than from the bulk of it. 

There is an observable 4 my. for hollow wares and general 
castings ; in fact the iron foundries generally are busily engaged. 
A moderate activity prevails in the iron tube and fitting trade ; 
but an augmented demand for gas tubes may be expected as the 
season advances. The nut and bolt works are in fairly sustained 
operation. The edge tool and steel toy manufacturers are fairly 
occupied, plantation hoes being among the leading features of 
demand. Tin-plate goods are not in demand in the London mar- 
ket. Some business is being done with Scotland and Lancashire, 
chiefly in the better class of products, but the export business is 
of little moment. 

The leading producers of wheels and axles are fully employed ; 
but they have fewer orders in their books than for some time past. 
Up to a few months ago it had been customary for their books to 
be filled for a long time. This is not now the case, and perhaps 
| again never will be. In these and in most other articles buyers are 
| getting into the habit of looking to the makers if they do not keep 

stocks at least to be able to complete orders very quickly after 
| they have been received. The prevailing high prices of fuel and 
| iron and steel are prejudicing this industry in its relations with 
the United States and Canada, in the axle department chiefly. 
| So long as the current rates remain unchanged at home, the 
| Americans will continue to enjoy a great advantage over the 
| British producer; and they will fight hard to retain that advantage. 
The iron bedstead manufacturers continue fully employed in the 
| leading branches of the trade. The electro-plate ware makers 
have, on the whole, a tolerable number of orders in hand, the 
German silver branch of the trade having been animated by the 
recent reduction in the cost of the raw material. The gun and 
ammunition trades have experienced no perceptible change. In 
the saddlery and harness trades an average degree of activity still 
orevails. 
, That coal vases of a really good kind are not being purchased 
with the usual freedom, may, perhaps, be in some respect 
accounted for by the anti-coal consuming movement, which has 
led to the adopting of methods for heating rooms in the ordinary 
grates by means of gas jets reflected from either stone or mineral 
compounds, There is reason to conclude that this alteration in 
the way of obtaining heat for domestic purposes is largely practised 
by people of the middle, and, indeed, of the upper classes. 
| “The scarcity and high price of timber is being severely felt by 
| the stocklock makers. Timber for which they used to give £7 
| they now have to pay more than twice that sum for; even when 
| they can get it, and that is but seldom. Lock staves, which are 
usually obtainable, are not now coming forward ; and the stock- 
| lock makers have, therefore, to compete with the brewers for the 
barrel staves, with what result it is very easy to understand. The 
brewers are all too powerful, both for the master lockmakers and 
| the co-operatives. The last cargo that came into Liverpool, a 











yortion of which, anyhow, certain of the Wolverhampton stock- 

| lock makers desired to purchase, was snapped up by an Irish 
brewer, whose check for £3000 was successful in transferring the 
staves to Dublin. 

Mr. Wilkins, who is connected with the Old Hall Tin Plate and 
Japan Works at Wolverhampton, and who has for a long time 
spent considerable labour in the devising of different forms of 

| wheels, is engaged upon improved spider wheels, applicable 
chiefly to bycycles and perambulators, made upon a new principle, 
which is not patented. A bycycle wheel 50in. by 20in. weighs with 
its tyre only 53 1lb., and the 44in. by 20in. not more than 43 Ib. 
Further, while the bycycle is made lighter, the construction 
of the wheel simpler, and the weight scientfically adjusted, the 
cost is reduced nearly one-third, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ADVANCE IN THE PRICE OF SourH YORKSHIRE HOUSE COAL— 
PRICES—THE PRICE OF COKE—SUCCESSFUL PRODUCTION OF 
SPIEGELEISEN BY JOHN Brown anp Co, (LIMITED), SHEFFIELD, 
FROM SPANISH ORES—IRON A TRIFLE FIRMER—THE BESSEMER 
STEEL AND RAILROAD IRON DEPARTMENTS, 


I HAVE this week to record an upward movement in the house coal 
trade of the district. So far as I am able to ascertain the rise 

varying from Is. to 2s. per ton—does not appear to have been 
general, although a fairly large proportion of the South Yorkshire 
firms have been participators om. The circulars were issued 
on Saturday last intimating that all orders would be executed at 
the new prices unless cancelled by return of post. This would 
appear to indicate great briskness of trade, but, in the face of the 
large accumulations of coal at more than one colliery in this 
district, I can hardly believe that the demand alone has sufficed to 
put up prices. The Sheffield merchants state, nevertheless, that 
whereas a good many of the colliery proprietors used to be very 
glad of Sheffield as a market, they now send off all their out- 
put to London or to Grimsby for shipment at a better 
price than the merchants here can afford to pay. These mer- 
chants are not inclined to believe that ooal will go up to any great 
extent, beyond a couple of shillings more at the outside, on the 
near approach of winter. It will perhaps be remembered that a 
partial advance was made on June 30th. There is a great diversity 
of prices for all kinds of house coal, beginning at 28s. for the best, 
down to 14s, 6d. for screened coal. A very good house coal can, 
however, be had at from 18s. to 22s. per ton delivered. Steam 
coal and coal for converting purposes is so far unaltered, averaging 
13s. 6d. ton for slack, 15s. for breeze coke, and 35s. to 40s. per 
ton for hard washed coke. Nerth country coke for the use of 
steel melters and converters fetches about 49s. to 51s, delivered 
here, or 35s. to 37s. 6d. at the ovens in South Durham or Cleve- 





tinental marketin the first half-year of 1872 was 450,000 tons, where- 
as in the correspon this year it was only 230,000 tons. 
ord- 


; ponding period , 
This marked inution materially affects the South Staff 


land. Manufacturers naturally hope that they will not, in the 
face of the existing depression of trade, be oppressed by any 
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more burdensome impost in the shape of dearer fuel. If steam 
coal should go up there is no doubt that many works will 
have to be closed at once. As I stated in these notes 
of the well-known Atlas Steel and Ironworks, Sheffield, 
some months back, Messrs. John Brown and Company (Limited), 
have been remarkably successful in attempts to produce spie- 
eleisen in their new blast furnaces at Sheffield from Spanish ores. 

he production, which I hardly need explain is of inestimable 
service for the Bessemer process of conversion, is stated to be on 
analysis fully equal to the best spiegeleisen from the Liegen dis- 
trict of Germany. Two specimens give the results respectively as 
carbon 4°41 per cent., and manganese 13°17 per cent.; and carbon, 
4°62 per cent., and manganese 12°89 per cent. If this can be done 
on an unlimited scale, and, practically, there seems no reason why 
this should not be, the fact is of very striking importance, seeing 
that at present spiegeleisen costs at least £15 to £15 10s. f.o.b. at 
Rotterdam, and a further £1 by the time it reaches Sheffield in 
the shape of freight, &c. If, therefore, the cost of producing a 
spiegel iron on the premises be 50 per cent. of this, there is an im- 
mense saving effected, and a corresponding reduction in the cost of 
producing Bessemer steel and all the finished articles made from 
it. It is in and by discoveries such as these that Great Britain 
may hope to hold her own, and find some counterbalance for the 
scarcity and dearness of fuel and labour. 

In the iron market a little more firmness is observable, partly, no 
doubt, owing to the buoyancy of the Scotch market, and partly 
owing to the fact that a few fairly good orders have come into the 
market, Yorkshire pig is rather firmer, say 2s. 6d. per ton, and 
Staffordshire lots are inclined not to change hands under a similar 
advance; Swedish and Russian irons are languid, most of the file 
manufacturers being disinclined to warehouse heavy stocks at the 
present rates. 

The Bessemer and railway iron departments of the leading works 
are fairly busy, but there is not that unwonted activity in all 
cases in the latter branches that would appear to be the fact on 
perusal of certain reports. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


INCREASING ACTIVITY IN THE IRON MARKET—ADVANCE IN PRICES 
—THE LATE THREATENED LOCK-OUT OF ENGINEERS—-STRIKE OF 
MOULDERS—ADVANCE IN THE PRICE OF COAL — The weighing 
question in the Wigan district. 


THE iron market of this district has during the past week ex- 
hibited an increasing amount of activity, and consumers seem now 
to be almost as anxious to buy as they were only a few weeks 
ago determined to hold back. In the expectation of lower 
prices consumers had allowed their stocks to run so low 
that they had become compelled to buy, and the rapid 
upward movement,in the Scotch market has secured orders to flow 
in even more speedily than they probably otherwise would have 
done. For pig iron, which has considerably advanced in price, 
there has been a brisk inquiry, and any lots offering at a reasonable 
figure have been speedily picked up. No. 3, delivered in this 
district, is now quoted at from 113s, to 115s. perton. For manu- 
factured iron there has also been a fair demand, and many of the 
forges which were getting very quiet have now secured engagements 
which will carry them over several months, Ordinary crown bars 
are quoted at from £12 to £12 10s.; hoops at about £13 15s.; and 
sheets at about £15perton. Founders are also fairly engaged for 
the present, but no advance has yet been made in castings in com- 
parison with the increased cost of iron, but an upward move 
will be made before long. I may mention that Mr. A. J. Russell, 
.C., to whom certain matters connected with the recent 
threatened lock out of engineers were referred, has fixed Mon- 
day next for the arbitration, but the proceedings will be of a 
private character. 

The moulders in the Manchester district are agitating for an 
advance of 2s, per week on their wages. Notices, which expire 
this week, have been served on all the founders in the district, 
and some of the men ceased work on Wednesday. About 500men 
are affected by the notices, and there is some talk of resisting the 
demand ; but it is very probable that the men will get theadvance, 
and that the masters will limit as much as possible the number of 
men employed. 

With the opening of the present month there has been an upward 
movement in the price of coal. Although in the Manchester dis- 
trict prices remain pretty much the same as last month, in the 
Tyldesley district quotations have gone up from 6d. to 1s. per ton, 
according to quality, and the pit quotations now range from 17s. 
to 18s. 6d. for house coal, 15s. to 16s. for round coal, 13s, 3d. to 
13s. 9d. for burgee, and 12s, to 13s. for slack. In the Wigan and 
Hindley Green districts the colliery proprietors have intimated to 
their customers that the full rates of the last circular will now be 
strictly adhered to, and the pit quotations are about as under :— 
House coal, 16s. 6d. to 19s, 6d. per ton ; common coal, about 15s, ; 
and slack about .12s, 6d. per ton. In the Skelmersdale district an 
advance of 1s, 8d. per ton has been made, and generally prices are 
stiffer, especially so far as regards house coal, the supplies of 
engine coal being generally sufliciently adequate to prevent any 
material advance in the price of that description of fuel at present. 

The majority of the miners in the Wigan district have now 
settled down to work, but there is still a great deal of dissatisfac- 
tion with regard to weighing matters, and at some few collieries 
the men are yet out. 








THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 

Tue CLEVELAND IRON TRADE: Pig ivon again advanced: More 
inquiry for finished tron—IRONWORKS AND THEIR PROFITS— 
TRONSTONE— RE-STARTING OF MR, VAUGHAN’S WORKS AT BISHOP 
AUCKLAND—THE NEW WORKS, 

ANOTHER advance has been made in the price of pig iron. At the 

Middlesbrough iron market on Tuesday there was an excellent 

attendance, and a good deal of business was done. At the close of 

the market the price of No. 3 Cleveland pig was 105s, per ton, and 
some holders declined to sell at that figure for immediate delivery. 

Makers are well sold forward, and it is known that, considering 

the large production of the district, stocks are exceedingly small. 

In the finished iron trade there is a good deal more paver i 
but very few orders are coming to hand, For many months 
consumers have bought sparingly in the hope that prices would 
recede. Iron manufacturers have declared that at the list rates of 
finished iron they have been unable to carry on their works 
profitably. | Labour, coal and coke and pig iron are more costly, 
and uniess better prices can be obtained for finished iron some of 
the works in the North of England will certainly be stop; 

I am glad to say that the inability to carry on finished ironworks 
goelitabiy at present does not apply to all firms in the North, 
The annual meeting of John Abbott and Co, (Limited), Gateshead, 
was held last week, and a dividend of 10 per cent, for the year was 
declared. 

In ashort time the Consett Company will blow in their sixth 
new blast furnace. Mr. David Dale, the able managing director 
retires from the position he has so long occupied, being compelled 
to do so owing to his numerous engagements. He has consented 
to offer himself for re-election as an ordinary director. 

The Walker Ironworks are out of blast, They are to be recon- 
structed, 

It is-well that the ironstone miners of Cleveland are producing 
great quantities of stone, because thére is just now very consider- 
able difficulty in getting ore from Spain owing to the disturbances 
in that country. 

I hear that Mr, Thos, Vaughan’s puddling furnaces, which have 
a cianding idle so long at Bishop Auckland, are to be re- 
8 





Rapid progress is being made with the new works in course of 


construction in the Cleveland district. In a short time several 
new blast furnaces will be blown in. 

On the Tees the work of improvement is going steadily forward. 
The Commissioners have just purchased about 100 acres of land at 
Seaton Snook, which will be appropriated by them in connection | 
with the North Gare breakwater. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) | 

THE SCOTCH IRON TRADE: Prices of warrants still on the increase : 

Revival of speculation on ’Change : Value of makers’ brands on 
the increase: Shipments and imports: Better business in manu- | 
factured iron—THE COAL TRADE : Prices maintained : Shipments 
slackening, but home demand good-; The weighing question : The 
ventilation of mines : A new agitation : Opening of new coal pits : 

Strike at Fife collieries, 

THE prices in the Glasgow warrant market are still on the increase, 
and have now in the space of three weeks mounted up about 20s. 
per ton, The last advance is spoken of in legitimate commercial 
quarters as “‘ serious,” inasmuch as it has been to some consider- 
able extent the result of a revival of those speculating tactics which 
completely disorganised the market some monthsago. On Thursday 
the market was strong, business being done up to 118s. 6d., closing 
rather easier ; and on Friday, with a steady market, a large busi- 


done, though there is scope for improvement. Little business is 
doing for America, but home and colonial orders are more nume- 
rous, and in the steelworks Russian trade and the substitution by 
many railways of steel for iron rails is keeping men at full employ. 

At Blenavon a new large-sized blast furnace is being put up at 
the old works, and other additions and improvements are in 
contemplation, Movements are again on foot for the purchase of 
Cyfarthfa Works, and I have just heard from a reliable source 
that there is now only £50,000 between the high contracting 
parties. This sum, though large, is but small in comparison with 
the amount of the estimate. 

Dowlais Works sent a cargo of rails te New York this week. 
Rhymney also sent a consignment to Riga; Ebbw Vale and Tre- 
degar to Galatz and Guayaquil. 

‘our colliers were killed by an explosion in the Worcester Col- 


| liery on Friday last. The explosion was of fire damp, and very 


severe. At the inquest on Tuesday the Government Inspector of 
Mines for South Wales stated that the explosion was clearly at- 
tributable to a want of proper care on the part of the manager and 
fireman, and the jury in their verdict suggested the removal of 
the latter from the colliery. 





PRICES CURRENT OF METALS AND OILS. 








ness was done between 117s, 9d. and 118s. 6d., closing inally 
at 118s. Speculation came somewhat prominently into play at the 
beginning of the present week, and on Monday the market had a 
very strong appearance, the transactions being from 118s. to 
122s. 6d. ere was some excit tat the ing on Tuesday, 
and the prices speedily advanced to 125s, 9d., but receded durin: 
the afternoon to 121s., closing with buyers at that figure, an 
sellers asking 121s, 6d. A better demand in recent weeks has war- 
ranted a slight increase in the prices, considering the present 
limited production, but the advance of Tuesday may be set down 
in the meantime, at least, as purely speculative. 

Most of the principal makers’ brands are again quoted several 
shillings higher, but the prices are very irregular. The following 
are the quotations :— Gartsherrie, No, 1, 135s.; No. 3, 125s.; 
Coltness, No. 1, 140s.; No. 3, 125s.; Summerlee, No. 1, 127s. 6d.; 
No. 3, 121s.; Carnbroe, No. 1, 128s.; No, 3, 123s.; Monkland, 
No. 1, 127s.; No. 3, 1228.; Clyde, No. 1, 125s.; No, 3, 121s.; 
Govan, No, 1, 125s.; No. 3, 121s.; Langloan, No. 1, 132s. 6d.; 
No, 3, 123s,; Calder, No. 1, 130s.; No, 3, 122s.; Glengarnock, 
No. 1, 128s. 6d.; No. 3, 124s.; Eglinton, No. 1, 125s. ; No. 3, 
123s.; Dalmellington, No. 1, 125s.; No. 3, 123s.; Carron, No. 1, 
130s.; Shotts, No. 1, 127s. 6d.; No. 3, 122s.; Kinneil, No, 1, 
125s.; No. 3, 116s, 

The shipments of pig iron from Scotch ports during the week 
ending 30th inst., amounted to 12,309 tons, being 2291 more than 
in the previous week, but 5127 less than those of the correspond- 
ing week of 1872. The imports of Middlesbrough pigs into 
Grangemouth were 1255 tons, being 1140 less than in the previous 
week, but showing an increase of 570 tons on the corresponding 
week of last year. 

A better business has been done during the week in manufac- 
tured iron, in some cases at advanced rates, but there is still ample 
room for improvement in this branch of the trade. 

Though the coal export d 1 has slack 1 a little, the home 
demand is on the increase, and the prices are maintained. It 
should, perhaps, be explained, for the benefit of readers in other 
parts of the country, that in many cases from 22 cwt. to 25 cwt. 
are given to the ton ; so that when, as at present, the best coals 
are quoted at 25s., they are not quite so much as that for the 
20 ewt. It will be seen from this that, whilst at many of the 
collieries the practice has long been to require from the miners 
more than 20 cwt, to the ton, the coalmasters have not been reap- 
ing the advantage, but have been making sales to the public on 
something like the same scale as they purchase, so to speak, from 
the miners. 

Mr. W.S. Dixon has re-opened at Johnstone a shale pit that 
has been closed for upwards of twelve months, and the Clippens 
Shale Oil Company are extending their workings, A new coal 
mine has been opened on the estate of Sir R. J. M. Napier, Bart., 
near Johnstone, and another at Balaclava, and ground is being 
rapidly feued in the district for the erection of miners’ houses. 

Nearly the whole of the joiners, smiths, and engineers employed 
in the Fife collieries, in the Dunfermline and Lochgelly districts, 
have come out on strike, with the object of having their hours of 
labour reduced to 51 per week. 











WALES AND THE ADJOINING DISTRICTS. 
(From our own Correspondent.) 


THE DISCHARGE NOTE DISTURBANCE: Mr. Halliday’s advice— 
ABERDARE DISTRICT: 
SPECTACLE : ADVANCE IN THE PRICE OF COAL: Discovery of steam 
coal at Pontypridd ; The Rhondda collieries : Colliers’ wages : 
Forest of Dean—SOctaL CHANGES: THE IRON TRADE: BLAENAVON 
Works: THE SALE OF CYFARTHFA WORKS RE-OPENED; Dow- 
LAIS, RHYMNEY, Eppw VALE, AND TREDEGAR: EXPLOSION IN 
A COAL PIT NEAR SWANSEA—Four men killed, 

A GREAT deal of excitement has been created in the district by a 


published letter from Mr. Halliday, directed with extreme warmth 
against the ‘‘ discharge note” system. In this, while condemning 


the Coalowners’ Association for resorting to such a course, he | > 


enjoins the colliers on no account to use sucha note. Mr. Halliday 
infers that when a collier leaves his employment with the consent 
of his employer a note of discharge is given, but that if he leaves 
on account of disagreement about price, &c., then no note is given, 
and the working of this will be that no member of the Coalowners’ 
Association will employ a man who has not a “‘note.” Thus, in 
Mr. Halliday’s opinion, the masters will have the workmen com- 
pletely in their power, and trammel them as they like. His advice, 
therefore, is that no man, be the cause of his leaving what it may, 
should take a note of discharge, and then the action of the masters 
will be nullified. Mr. Dalziel, on the part of the masters, has 
written denying Mr. Halliday’s premisses; and thus the case stands. 

I visited the Aberdare district this week and found the same 
unsatisfactory state of things existing there which has so long 
annoyed both master and exporter. At one colliery the quantity | 
of coal raised during last month was exactly one half what it had | 
been the month before, ‘‘yet,” said the coalmaster, ‘‘ my expenses 
have been precisely the same.” From one colliery the most un- 
usual spectacle I have seen took place—the despatch of a train of 
coal wagons only half laden. Coal is —— advancing in price ; 
both small and large are quoted higher, and though the advance | 
is but small, the tendency is unmistakeable. Before mid-winter, 
unless marked changes takes place, there will be a difference in 
price of several shillings per ton. 

A fine vein of steam coal has been struck at Pontypridd. Some of | 
the Rhondda colliers are still out on the question of weight. In this 
district the wages paid in some cases have been remarkable. I heard 
this week of two brothers who earned £27 last month. Some of 
the colliers are provident and are 7 = with their earnings. 

ata 





In one case I heard of houses being buil cost of £180. These 
yield 22s. per month return for the outlay. In the Forest of Dean 
district an advance of price took place on Monday. The advance 


ja ag ene now makes house coal £1 10s. per ton at Lydney and 
0 

The social changes now wrought by the price at present paid for 
labour are remarkable, Thus, shoemakers are scarce, most of the 
‘* cobblers,” or those doing job work, are now in the pit or forge. 
This week a brakesman was killed at Plymouth Works who not 
long was a lawyer’s clerk. 


In the iron trade there is still a good deal of substantial work 


Grievances of coalowners—AN UNUSUAL | 


| Bulletin gives the following account of an inclined 




































1873. _ || 1873, 
Castings—Large— 24 d. £ & 4d, | Iron (continued) 4ed, asa, 
Birmingham ........ 12 0 0..1310 0) in | 
Cleveland .... s+ 10 5 0..10 7 6 N 640.000 
Lancashire ll 0 0..18 0 0) 610.000 
Statfordshi 12 0 0..1310 0 50 0..610 0 
Scotland .. /,9 00.8 00 
Wales .... 000.000 512 6.000 
Vorkshire.........0+. 10 0 0..1310 0 576.000 
‘astings —Small— 526.000 
Birmingham . . 1710 0..2% 0 0 9 0 0..0 0 0 
Cleveland. ..... 10 0 0..10 3 6 40 0.177 0 0 
Lancashire .. 14 0 0..21 0 0 0 0..17 0 6 
Staffordshire 1710 0..% 0 0 
Scotland .... 1610 0..2110 0 0 0..1210 0 
Wales .... 00 0..0 0 0 0.13 00 
Yorkshire ........../13 0 0..17 0 0 0 0..1210 0 
Copper — British — cake | 15 0..1110 0 
per ton .....+0.+. | 89 0 0..95 0 0 
Australian, perton .. | 9310 0..9410 0 0.. 0 0 
Best Selected ........ 91 0 0..96 0 0 0.. 0 
Bottoms ...... ee] 0..1050 0 0 0 
Chili Bars............ | 5310 0..56 0 0 
Do, refined ingot.. | 93 0 0..94 0 0 0 
lS See 0 0..1020 0 0 
Spanish Cake ... 000.000 0 
Coke, Cleveland 180..3 20 
115 6..117 6 0 
220.000 0 
11 0..117 6 0 
0 
coco] 21 20..1 6 0 7 
Cleveland ....seseeeee | O14 O.. 1 4 0) Lard eccecccccecceeeees | M4 0 0..0 0 0 
Derbyshire— | Lead, Pig, Foreign pr.tn. | 2117 6..2210 0 
Best ordinary ....| 016 6..1 2 0 Enghish, W.B.........| 24 0 0. o°0 
° 2¢6.433 8 ° 22 23 5 0 
012 0..016 0 00 
010 6.012 6) 00 
100.140 00 
00 
| 013 6..017 6 oo 
017 6.100 00 
019 2.1 5 0 00 
1 0 11K 06 o0 
146.196 00 
00 
016 0.1 3 0 0 
1206.13 06 0 
O11 0..0138 6 0 
120..1 3 6 0 
100.130 Foreign pale ..... 0 0 0..0 0 0 
;loo.1 3 0 Brown . ......| 0 0 0..30 0 0 
Iron— | Sperm, body ........ 90 0 0..93 0 0 
Angle in Glasgow ....,;13 0 0..1310 0 Whale, South Sea,pale 23 0 0..3310 0 
Bar, Welsh, in London | 1i 10 0. 1210 0 WWE ccccccccee | O0 O 0..31 O O 
ere 13 0 0.. 0 0 0! EK. I. Fish ...... }2610 0..0 0 0 
Staffordshire 13 0 0..1410 0 Yellow. ........| 32 0 0..3210 0 
Wales ..... 2 6..12 5 0) Quicksilver, per bottle ..|15 0 0..0 0 0 
Yorkshire best . 0 0..16 0 © | Spelter, Silesian, pr.tn.. | 26 0 0..2610 0 
common - 0 0..13 0 0 English, V.& 5.......|2/ 0 0..2710 0 
Cleveland— | Steel, Bessemer, Sheffield | =0 0 0..26 0 0 
Augle and bulb ../13 0 0..13 10 0 Do., cast, Sheffickd.... | 25 0 0..30 0 0 
Boiler plates .. 15 0 0..1510 0 Do., best, do, .. 35 0 0..70 0 0 
Cable iron ...... 13 0 ¥.,1310 0 Do., Spring .... 200.% 00 
U 12 0 0..1310 0 Swedish Keg ..../ 21 0 0..92 0 0 
Rivet iron ...... 13 0 0..138 10 0 || Tallow ....ceeecsseeeee | 29 0 0 0 0 0 
Ship pl eoeee |13 0 0..13120 0 St.Petersburg, YC new, 0 0 0..0 0 0 
Cleveland,common .. 1210 0..13 0 0 Gibicc. cocvecscoee | OM O- OO 6 
Best ..ssseeeeee. | 13 U 0..13 10 0 | Tin, Banca, per ton seve | 183 0 0..1384 0 0 
Best best ... 14lv 0..15 0 0 English blocks......../ 1290 0..0 0 0 
Puddied ........| 8 0 0.. 810 0 Bars ....+6++.+.. | 1200 0..0 0 0 
Hoops, first quality— Refined, in blocks 131 0 0..0 0 0 
rming ++» 1310 0..1510 0 | Straits, fine—cash .... 1290 0..13800 0 
Cleveland......../15 0 0..1510 0 For arrival ...... 1280 0..1000 0 
0..1410 0 | Tinplates, per box, 130 
0..15 10 0 sheets, Londen— | 
0..16 0 0 10, coke .. a 112 0..118 0 
0..17 0 0 1X, ditto.. 000.000 
0..13 10 0 10, charcoal 1180 23240 
0.000 IX. ditto........... 0 0 0.0 0 0 
0..21 0 0 | Templates, per box, 225 
0..15 0 0 sheets, Wales— 
° 114 0..115 0 
6..0 00 119 0.200 
0.000 $10.23 0 
0.000 . + 2560.2 80 
6..0 0 © Yellow Metal,perlb. .. © O5)..0 0 O 
Zine, sheet....-.perton 33 0 0..35 0 0 
6..0 00 Sulphatein Glasgow .. 12 0 0..14 0 0 
0.. 0 0 0 | Manufactured Iron .... slightly advancing. 























1873. 1872. | 1873. 1872. 

Per Load. £6 20188 20 Per Load 428. 28) 45% £35. 

Teak ... ...seeeee018 014 10/1410 15 10 Canada, Spruce 1#..12 0 0 0 11 012 10 

Quebec, red pine .. 310 510/315 5 0 Do, 2nd......1010 1110, 9 1010 W 

Yellow pine... 3 5 6 0/315 6 0 Do. 3rd......10 10 11 10, 91010 10 

Pitch pine . 4 0 410) 4 0 410) New Brunswick ....1010 1110 91511 0 

9 0| 6 O 6 5|, Archangel, yellow ..1410 1510 1210 1410 

reh 5 6 0| 230 5 0} Petersburg do...... 12101410 12 018 5 

v 6 0} 410 5 0|| Finland ..........10 01310) 710 810 

Ash 410 5 0/410 415|| Memel & Dantsic.. 0 000 0000 

Dantsic& Memeloak 5 0 810/315 6 © || Gothenburg, yel....101013 0 S1011 0 

ri sone B 5 0}/210 40 White ...... w 0010 8 090 

8 5)1 0 2 0} Gefle,yellow ......12 01310 101013 0 

4 5/310 315 || Chrimiania, best....12 01310 10 0 12 10 

sone 1263 5|2 5 2 10)| Other Norway.. wwii) 8090 

Wainscot, Riga .... 410 615/4 0 6 10 || Battens, all sorts 71010 0°>708 5 

Masts, Qubc, rd. pine 410 6 0/4 0 6 10 || Feng. bds., sq. tlins.d. ss d. ad. ad 

Yellow pine... 4 0 610) 4 0 610)|| Istyellow... 613 6 10 Oll 6 

Memel& Dut. 0 0 0 0/0 0 0 0|| Ist white .. 10 612 0| 9 010 0 

Oregon ...... 9 012 0|7 O 9 O}| Bud qualities 10 612 6) 66990 

Lathwood, Dantafm. 810 910/ 5 0 7 0 || Staves,pr.stndrd.M. 28% £5 £5 £8. 

St. Petersburg 91011 0) 9 010 0 Quebec pipe...... 10001050) 900 0 0 

Deals, per ©., 12ft. by Bft. Yin. | Puncheon....30 032 0| 26028 0 

Quebec, Pine 1s 33 023 0/20 022 0|| Baltic, crown pipe 250 0 275 0 200 0 210 0 

Qnd ...+.-.-15 016 O/14 015 4 | Brack ......-2502400, 00 0 0 
Srd.... sess 0 1110| 9 010 Ol | 





INCLINED PLANES ON STREET Rai~RoADS.—The San Francisco 
oe now 

nearly finished, which is to give access to a section of that city 
which has heretofore been without street railroad facilities, on 


| account of the very high grades which must be used in order to 


reach it :—‘‘ The inclined plane, commencing at the corner of Clay 
and Kearney streets and ending at Clay and Jones streets, will be 
about 2800ft. long, and will overcome an elevation of over 300ft. 
The stationary engine—25 horse-power—by which the cars will be 
drawn will be placed at the top of the hill, The wire rope, 
which will be more than a mile in length, will be 3in. in cireum- 
ference, and made of the best steel wire. Light trucks or 
dummies will be employed on the grade, to which the cars will 
be attached while ascending or descending. To each truck is 
attached an ingenious ee by which the rope may be 
tightly clasped or released at will. e car may by this means 
be stop or started by the conductor by a single turn of the 
wheel which controls the clasp. Three safeguards are ee to 
render the stoppage of the car practicable and safe. These are so 
arranged as to take hold of the pavement and support the weight 
of the car whenever necessary; each car is provided with a 
common brake which will alone hold it under ordi) circum- 
stances. A third ision is made in the form of an iron shoe 
28in. in length, which is lowered to the track between the wheels, 
on which the whole of the weight may be thrown by the conductor 
raising the wheels entirely from the track, Each car will weigh 
about 25001b. empty, and about double that with sixteen or eighteen 
Two ascending cars will be attached to the rope at 
if one dees not reach the top before another starts from the 
bottom. At the of the a horse takes the place of the 
truck and the car is drawn over the remainder of the road.” 
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THE BUTTGENBACH BLAST FURNACE. 

- Tux adage that “there is nothing new under the sun,” 
is one with which, if taken in its absolute and abstract 
sense, we can scarcely agree ; at the same time, however, 
we are not a little exercised in our mind as to its truth 
when we calmly and quietly take into consideration the 
numerous schemes, plans, and inventions—if under the 
axiom just given we may use this last term—which are 
daily, almost hourly, brought before the public, each and 
all of them laying claim to novelty and perfect originality, 
and yet in many, if not every case, being but developments 
of or additions to some germs of original thought previously 
known, if not alwaysappreciated. We are led to this reflec- 
tion, which, however, we use more as a general one than 
as directly applicable to individual cases, from looking over 
the papers recently read before the members of the Iron 
and Steel Institute assembled at Liége, and to which papers 
we purpose devoting some consideration. 

One of the first that attracts our attention, and of which 
wehaveillustrated and given theinventor’s descriptionin our 
impressions for the 22nd and 29th ult, is “ Buttgenbach’s 
System of Constructing Blast Furnaces,” in which paper 
there are implied claims to originality of construction with 
which we can scarcely agree. Describing, first of all, how, 
when he took charge of the Neuss Smelting Works on the 
Lower Rhine, he found “built on the level he (sic) a stack 
of masonry measuring 40ft. square at its by 40ft. in 
height, rising perpendicularly; at the centre of this stack 
was placed the blast furnace, its hearth being accessible 
only by means of very narrow embrasures,” he proceeds to 
say: “This stack being altogether too bulky for me to 
attempt to remove it bodily, I simply contented myself 
with clearing away as much of it as possible about the 
hearth, and in such condition as I then brought it to, our 
furnace has been continuously at work ever since 1860 
under my management. The difficulty of working with a 
furnace similarly blocked in, but more especially the fact 
resulting from the experience of two or three years’ opera- 
tions that the fire-proof facings had completely worn away, 
impelled me to attempt the construction of a blast furnace, 
the hearth of which should be readily accessible on all 
sides; and following up this idea, I built up at our works a 
blast furnace 50ft. high and 17ft. in diameter at the 
boshes.” We must pause here for a moment to point out 
what certainly appears to us a discrepancy in Herr Butt- 
genbach’s statement. It will be observed that he says the 
altered furnace built in this extraordinary stack has been 
at work ever since 1860, yet he also speaks of “the fact 
resulting from the experiences of two or three years’ opera- 
tions that the fire-proof facings had completely worn away. 
Now, it is just possible that the report Sohn us, which is 
atranslationsupplied by theauthor, doesnot do justice to Herr 
Buttgenbach’s real meaning; but if it do, it compels us to 
accept asa fact that the fire-brick lining of this said blast 
furnace being completely worn away, it was yet possible to 
continue smelting operations in what then could only have 
remained, z.¢., the original stack—a statement which we 
do not believe, but which, if true, clearly abrogates all 
necessity for the improvements Herr Buttgenbach claims 
as hisown. But be that as it may, we come now to a 
description of Herr Buttgenbach’s system, which we 
purpose giving and commenting upon seriatim. He 
says:” “(1) The mason work of the stack is quite 
independent of the blast furnace proper. Each ring or 
course of bricks constituting the hearth, boshes, and inside 
wall is readily accessible and free from any casing, except 
as regards a small Y crgane: measuring from 3ft, to 4ft. in 
height, at the widest section of the blast furnace. Con- 
sequently the whole of the above several parts are com- 
pletely bare and easily reached for any purpose required, 
even when the furnace is in active operation. This feature 
conduces to the duration of the furnace, for in case of need 
any in — vart can be repaired, even when the furnace is 
at work.” Now, in the first place, there is clearly nothing 
new in the plain circular stack from the boshes upwards, 
and the thickness of the walls and linirg is not so much 
less than what we have seen used, not merely in England, 
but out in the far East ; truly, however, only in furnaces 
of smaller capacity than the one under notice. Un- 
questionably this thinness of the upper part of the 
stack tends to prevent the furnace working hot at the 
top or filling point, than which nothing can be worse 
economy as regards the yield of metal and the caloric value 
of the carbonic oxide given off. Indeed, a hot top is so 
well known amongst furnace managers to be absolutely 
injurions both to the yield and quality of produce that the 
means of preventing it—such as a heavy charge or two of 
scrap iron, which, running through rapidly, carries the 
heat down with it, an increase of the limestone burden, and 
a dipping of the tuyeres, with a decrease of the blast pres- 
sure—are looked upon by them as mere applications of 
the rule of thumb. “ (2) The inside wall and the upper 
part of the boshes being cooled by the atmosphere having 
access thereto, they remain in the normal condition without 
wear, and do not become unduly heated at any time, being 
therefore, indefinitely kept in a state of preservation since 
there never occurs a fusion of materials at this height.” 
There is, surely, nothing new here—it being universally 
acknowledged that in a blast furnace working “healthy” 
actual fusion of the materials does not take place until near 
the bottom of the boshes ; indeed, some writers place this 
point just at the , 4 of the well, or but a foot or two above 
the tuyere line. ere is, then, clearly nothing very im- 

rtant in this, for it is well known that the parts of the 

urnace lining which first give way are those either imme- 
diately above or opposite to the tuyeres, and as these are 
always placed in the ordi the failing parts are 
as easily — a as with the extra arching and 
openings whic err Buittgenoach proposes, “ (3) The 
hearth and the lower sulle af the oy helng apt to 
suffer after a certain time from the destructive action of the 
materials in a melting state, may be replaced without any 
difficulty whatever while the work is going on, so long as 
the in-wall is not destroyed. If putting out the i 
should at any time become n , the hearth and the 
boshes could be renewed without affecting the in-wall 


injuriously.” Here, in, we find nothing new, having 
relined furnaces from the hearthstone up to the top of the 
middle, or top of the boshes, certainly twenty times in our 
lives without in any way interfering with the rest of the 
structure; whilst as to putting in a new tuyere or tymp 
arch, these things are of every-day occurrence, and present 
no practical difficulty whatever to an ordinary furnace 
mason. Again, we do not see that beyond the convenience 
of passing readily round the hearth, there is any og my 
gain in return for the extra expense in arching, &c., for it 
must be quite clear that, save at the open embrasures, there 
can be no room for the use of the sledge, and if any of the 
brickwork has to be cut out that tool is of a first necessity. 
(4) “ Each particular brick being accessible during the 
working of the furnace and the progress of the fire, easily 
ascertained corrosions can be obviated by cooling down 
with water thrown on the several parts, or by means of 
water vessels or tuyeres, wherein the water circulates, 
placed within these parts as far as the inside of the furnace, 
whereby the wear and tear can be checked.” This is 
perhaps the best feature in the whole scheme, but our own 
experience, as we have said, goes to prove that a furnace 
lining burns or decays either immediately above or below 
the tuyeres, and not at the intervals between them, and 
hence the gain is but trifling. As to water-boshes, c., 
a Herr Buttgenbach is not going to claim them as 
novelties ? 

(5) “ The utilisation of the gas at the furnace-mouth can 
be so managed as to make it yield the best results. The 
pillars — the platform of the furnace-top are gas- 
pipes, and drop into sheet iron vessels fixed to the summit 
of the base of the stack where it slopes away. These 
vessels are open on one side, so that when filled with water 
up to a certain height they can be shut down by means of 
a valve measuring a few centimetres square. The gas 
issuing forth out of the furnace-mouth finds its way into 
these receptacles, and in its passage through them travels 
over a large surface of water. Here it deposits the dust, 
while a great part of the water suspended in the gas ina 
state of vapour is condensed. sane gp | the gas reaches 
its destination in a highly purified condition, and may 
yield the very best results in those parts where it is desired 
to make use of it. The arrangement of the said water 
receptacle allows of the withdrawal of the dust or grit de- 
posited while in full working, and in the event of an ex- 
plosion the area of from five to six millimetres of the water 
column paralyses,as though it were a gigantic valve, any 
injurious effects. In point of fact, instead of dreading, we 
rather wish for explosions from time to time, since they 
serve the purpose of clearing off the dust and grit that may 
still be clinging to the inner walls of the pipes. Moreover, 
there is the yoy of confining these subsidiary appli- 
ances toa spot on the works, which does not in any way 
interfere with the general progress of the manufacture.” 
Here we must distinctly join issue with Herr Buttgenbach, 
and record our opinion that his plan of taking off the gases 
in five or six pipes of small area is fundamentally wrong, 
from the extra friction resulting from such an arrange- 
ment, as compared with a single large conducting pipe; the 
result, as we take it, being to throw extra work on the 
blowing engine, and also probably to check the driving of 
the furnace. It is wil known that no furnaces with 
closed tops work so freely as those with open ones, and this 
we believe is the reason why some ironmasters still 
decline to avail themselves of the gas; but if in 
addition to the closed top you insist upon wire- 
drawing the products of combustion through a series 
of smail pipes, we are distinctly of the opinion that you 
are checking your furnace, and consequently throwing 
extra work on the blowing engine, than which nothing can 
be of worse economy. Neither do we see anything new in 
passing the gas over water—a system which we have 
witnessed operating at other places with advantages similar 
to those claimed for it by Herr Buttgenbach; and if we 
understand him correctly to trust entirely to the elasticity 
of this water reservoir to counteract the effects of an 
ee, we do not consider that the preparations are 
sufficient; but it is not quite clear that he has not also 
escape valves, which could certainly in no way add much 
to the expense of erection. “ (6) The pipes, being 
supporters also of the platform surrounding the furnace 
mouth or top, render the said platform independent of the 
blast furnace proper, and that without avy special outlay.” 
There may be some advantage here, but if it be gained, as 
to us it appears to be, by an expensive system of cast iron 
pipe supports, all we can say is, that le jeu ne vaut pas la 
chandelle, 

Perhaps the neatest thing in the whole of Herr Buttgen- 
bach’s furnace is the cast iron tymp, cooled by a current 
of water passing through a coiled iron pipe fixed in the 
cast iron, and having in the centre an aperture or orifice 
measuring jin. running up nearly to the top. This isa 
nice arrangement for tapping off the cinder, although we 
are not very favourably impressed by the cast iron tymp, 
from the fact that it = rs be apt to chip and spawl at 
the lower edge when the men are working the furnace; 
and again, some of the authorities of the day are strongly 
against any water tuyeres on account of their chilling the 
furnace, to say nothing of the chances of leakage. This 
last objection would apply with extra force to an iron 
tymp with water pipes through it, from which leak 
might continue for some time without being noticed. e 
are struck, too, here by the unusual height of the tuyeres 
above the dam plate, which is considerably more than we 
have ever yet noticed, and may account for what Herr 
Buttgen of as a “thickening of the bottom 
stone,” which, however, we read merely as a setting of the 
metal on the hearth—a thing not generally considered very 
creditable either to the manager or workmen employed at 
a blast furnace. 

We had written thus far in our article before we had an 
opportunity of seeing the report of the discussion which 
ensued on the reading of the paper, and we are not a little 
leased to find that in great measure some of the most 
istinguished and best known members—both theoretical 





and practical men—of the Institute almost entirely, j 
from their remarks, coincide with the views we have just 


expressed. Mr. Edward Williams took exception to the 
an of stone on which the furnace is built, and pointed 
out, as we have done, that such a mass of masonry about 
the lower part of the furnace would render thetuyeres difficult 
to get at; and he also considered the system now usually 
adopted in the North of England, of using cast iron 
columns for the support of the furnace stack, was far 
better than the one here proposed, and concluded his 
observations by the somewhat severe expression that 
he did not think “there was anything in the 


could copy with advantage.” We are, indeed, entirely 
of the same opinion ourselves. After a few remarks 
from Professor Jordan, of Paris, who described two 
furnaces built four years ago in France with equally thin 
walls in the stack, which had worked perfectly well, one 
producing spiegeleisen and the other No. 1 gray, with the 
grain of the best Scotch pig, the debate was summed up by 
the president, Mr. Lowthian Bell, who, referring to Herr 
Buttgenbach’s argument that the top of his furnace was 
kept cool by the thinness of the walls, which were not 
liable to be impeded by the scaffoldings common when the 
walls were thicker, pointed out that scarification took place, 
not during the working of a furnace, but by the intense 
temperature created during the operation of ney, ba meg 
With reference to the heat in the stack above the boshes, 
he stated that at the Port Clarence Works the last blast 
furnace built had a series of doors pierced through the side, 
so that the temperature might be ascertained; and from 
the observations made he did not think there wasany danger 
of scaffolding taking place in the upper portion of the stack. 
Herr Buttgenbach, hesaid, had alsoattached some importance 
to the introduction of the blast at different levels after the 
furnace had stood for some time. This was, of course, an 
abnormal state of affairs, and was, doubtless, as we our- 
selves have remarked, simply necessitated by a cold 
hearth and the metal settling thereon. With reference 
to the use of water boshes for cooling, he was of opinion 
that the less use made of them the better, as they really 
represented the profitless abstraction of a large amount of 
heat. “And after all,” he continued, “ the great question 
was—-What are the merits of the furnace as regards its 
performance ! The economy of fuel was the only question 
that presented any importance in their eyes ; and in this 
respect he had not learned that the Buttgenbach furnace 
presented any great advantage over the furnaces of our 
own country.” Pointing out then that the period, eight 
years, during which this said furnace had n in blast, 
was by no means an exceptional one, Mr. Whitwell, of the 
Thornaby Works, having blown one for eleven years—and 
six, seven, and eight years being ordinary periods for those 
at the Clarence Works—we ourselves knew of one in South 
Wales which ran continuously for nearly fifteen years, and 
was at the last girt-about with strong chains to keep it 
together)—Mr. Bell concluded by expressing his opinion 
that cast iron pillars had the advantage of allowing the hot 
air stoves to be placed nearer to the furnace, thus saving 
a loss of heat oll blast in its conveyance to the furnace, 
whilst anything gained by the thinness of the walls was 
far more than made up for by the complicated system of 

illars outside, his last words being a mild apology to Herr 

uttgenbach, and an expression of a hope that he would 
excuse the members of the Institute “if they did not look 
upon the offspring of his mind with the same favour as 
he did.” As to ourselves, we are not prepared to deny that 
there is a certain elegance of design and appearance about 
this furnace—that the arched passage round the well 
is convenient, although, as we have said, the space between 
the embrasures is far too narrow to allow the use of a 
sledge hammer in them; but that there is any great novelty 
about the stack we deny, whilst the plan of wire drawing 
the products of combustion through a system of small- 
diameter pipes we entirely condemn. There appears also 
to be a good deal of flourish about the whole paper, but 
as they say in the far North, “Muckle cry and little 
wool,” or, Anglicé, “ Much ado about nothing.” 


—.~—______— 





THE BRITISH ASSOCIATION AT BRADFORD, 
AND THE OPENING OF THE TOWN HALL. 


(From our Special Correspondent.) 
BraDFoRD, YORKSHIRE, Sept. 9th. 

To-paY all business is suspended in Bradford. All the shops 
are closed, the centre of the town is filled with crowds of people, 
and nothing is to be heard but the blowing of trumpets and the 
beating of big drums. The opening of the new Town Hall is 
the cause of the excitement. To get to the British Association 
office this morning was no easy matter, barricades being placed 
in the main streets between the roadway and the pavements, 
and the latter densely packed with crowds of people. As much 
of the actual local work of the Association fell upon the willing 
shoulders of Mr. Rollo, at Edinburgh, so at Bradford does much 
of it fall to the let of Mr. Olivier, who I found sunning himself 
in front of the closed offices, for in the early morning the = 
less rain which unfortunately damped the rejoicings of the day, 
had not yet begun to fall. : 
Perhaps the most interesting piece of news that can be given, 
is the circumstance that lodgings here are likely to be scarce and 
dear, The lodging list is a meagre one and the terms high ; the 
Victoria Hotel, which is the chief one in Bradford, will con- 
siderably raise its prices for beds, and of the bedrooms at other 
hotels on the British Association list, all but fifteen are already 
taken. Special arrangements have therefore been made with the 
railway companies to enable members to take advantage of the 
hotels in neighbouring towns, whilst dressing-rooms and lava- 
tories will be provided for the convenience of visitors who may 
be living out of Bradford. There is an air of t prosperity 
and content about Bradford; I wandered through many streets 
of middle-class private houses to-day, without fin the word 
“Apartments” in any one of the windows, and doubt whether 
any Bob Sawyer sane Ses a ao —— — 
of migratory habi isappearing mysteriously on the v o 
quarter a The Indies = the British Association list aisha 
lodgings to let, and with whom I chanced to come in contact, 
were decidedly oracular, and information about their apartments 
was not to be extracted ina hurry. They had a disposition to 
give information about irrelevant family matters, and to make 
ealogical and other inquiries. Added to this, some 





of them fad a profound conviction that they had let their 
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lodgings to the British Association, that houseless individuals 
had no right themselves to see or inquire about the rooms, but 
were expected to come with a kind of legal warrant from the 
Association to take forcible possession without previous examina- 
tion or further question. The time of the inquirer may be as 
valuable as that of the wedding guest whom the Ancient 
Mariner detained with his skinny hand, but he will find himself 
liable to be held by the glittering eye and the loquacious tongue 
of the ladies who, as a matter of grace and favour, will let apart- 
ments in Bradford to a few specially honoured members of the 
British Association. 

In the midst of the general rejoicings the collection of infor- 
mation on local matters of science or matters of business is out 
of the question ; neither is it in harmony with the spirit of the 
hour to write upon the conservation of energy or the co-relation 
of the physical forces. It is a time for relaxation, like the sunset 
hour during which the old Dutch commander, Peter Stuyvesant, 
occupied himself in grinding the rust off his sword as he sharp- 
ened it upon the front door-step, and thought with a grim smile 
of the morrow’s fray. 

The two great events of the day have been the “ march past ” 
of the largest trades procession ever organised in this part of the 
country, and the ceremony of the opening of the new Town 
Hall by the Mayor of Bradford. The procession was one which 
masters and men, clergy and laity, bankers and sweeps, from the 
haughty grandee to the little street Arab, had been labouring for 
mouths to make a success, At one time there was a prospect of 
dissension, for the trades unionists announced they were going 
to take part officially, and the Mayor, who is much respected 
here, said he would not head a procession of trade unionists. 
Then the latter wished to know “did the Mayor intend to insult 
working men /’”’ and the Mayor said that he “ never intended to 
insult anybody within the borough of Bradford—not he,” which, 
by implication, looks ominous for those who do not live within 
the borough of Bradford. Both sides having thus asserted their 
dignity the matter was amicably settled. 

The procession to-day was so large that it took two hours to 
pass. Directly it started light steady rain began to fall, and in 
course of time drenched the processionists and the thousands of 
people in the streets to the skin. Police and Volunteers led the 
way, followed by a few men in dark raiment with axes over their 
shoulders, who looked like executioners, but may have been 
undertakers. Then came ministers of all denominations, lawyers, 
doctors, and professional men, followed by the woolstaplers, 
with decorated wagons laden with every kind of wool. The 
man who led the horse of the front wagon being clad in a gor- 
geous Beefeater’s dress, drew forth exclamations of delight 
mixed with good-humoured banter, but he strode onwards with 
manly indifference, feeling apparently the superiority of his 
position to that of the vulgar crowd. Trade atter trade passed 
by. When the butchers came, one stout gentleman riding be- 
neath a magnificent blue banner, was greeted with cries of 
“'Tichborne,” but he sat as though he heard them not; he 
looked straight before him, and 

“There was no speculation in those orbs, 
That he did glare withal.” 

The lithographers made a good show and carried several like- 
nesses of the late Charles Dickens. Printers “ at case,” rode by 
on a wagon, but could not stand steadily because of the jolting ; 
another wagon bore a gripper machine. All the wagons, ma- 
chines, men, and horses were gaily decorated, but the few men 
who pretended to be working at their trades made the poorest 
show. One man on the top of a wagon was insanely measuring 
yard after yard of cloth on a table before him ix the drizzling 
rain, and every now and then clutching the edges of the table as 
the joltiog of the wagon threatened to throw him upon his nose. 
Butcher boys turned out on fine horses, and the imposing banner 
of the brewers bore the motto, “In God is all our trust ;” they 
made a good show in the matter of men and horses. Then came 
the licensed victuallers, with a band playing “The Men of 
Harlech,” the Welsh national air, one of the best marching tunes 
ever composed. The Amalgamated Society of Engineers had 
nine or ten wagons laden with valuable machinery, including a 
Nasmyth’s hammer, and the men themselves followed by hun- 
dreds. Then came the sweeps, one young sweep riding in front, 
with his face specially blacked and polished tor the occasion. 
The building trades were preceded by a wagon carrying a stone 
lion, a mangy, dissipated, contemptible-looking animal. The 
hewers of wood and of stone had plenty of water from the 
clouds without drawing it. The theatrical people, as might be 
expected, made a good show; they had men in gilt armour, 
Little Red Riding Hood, Little Bo-Peep, and other celebrities, 
including a living Shakespeare, carried high in the air, and seated 
with his hand upon a book, book and robes well soaked with 
rain. To those who have to get up processions for the future, it 
may be suggested that something grotesque at intervals prevents 
monotony, and keeps up the interest ; a man on horseback in a 
kind of goblin dress, with long green sleeves, was the source of 
a vast fund of merriment, and the Beefeaters were great 
favourites. Some Bradford bankers in an open carriage braved 
the rain, and dispensed even with umbrellas; they were now 
and then “ chaffed” by irreverent small boys among the specta- 
tors The mayor, who stood in his robes upon a wagon, bare- 
headed in the rain as he took off his hat to bow right and left, 
was loudly cheered. He was followed by a posse of policemen, 
and by reporters in an open vehicle, taking notes upon paper 
reduced by rain to its primitive pulp. The rear of the proces- 
sion was brought up by an orange cart drawn by a donkey, 

After the procession the Bradford Town Hall had to be 
opened. It was a real opening, and no shan, the mayor and 

population being on one side of the door or gate, and the 
inner recesses of the Town Hall on the other. Last year the 
Mayor of Brighton and Dr. Carpenter opened the Brighton 
Aquarium, but they entered the building first, and pulled away 
a barrier afterwards, so that was all make-believe ; but the work 
in Bradford this morning was real. ‘There are various ways of 
vpening doors. Some open with a push, others with a pull ; 
some open by turning a handle, others by lifting alatch. In the 
Victoria Hotel, Bradford, the bedroom doors open by shooting a 
bolt, and in Ireland the doors of the police cells open by shooting 
a landlord. But the Town Hall at Bradford opens by means of 
a key—a “golden key,” as some of the Bradford newspapers 
delight to call it, but the gold is all outside; underneath it is 
silver. This key Lad been on view in the shop of Messrs. Rhodes 
and Son all the previous day, and the interest in it was immense ; 
all who could get near flattened their noses against the window 
and gazed at the key in the most persevering and praiseworthy 
manner ; a policeman had to be put on duty on the pavement 
outside to keep order, as well as to make the street available for 
passengers. It is a Gothic key, measuring 10}in. from top to 
bottom, and the same length from bottom to top, made by order 
of the members of the corporation of Bradford, as a gift to the 
Mayor, for preservation by him and his heirs for ever. A public 
address, beautifully executed on vellum, was presented with it, 
addressed to “The Worshipful the Mayor of Bradford, Matthew 
William Thompson, Esq.,” and it said : “ We ask that your Wor- 
ship will be pleased tou accept the accompanying silver key, and 





with it open the Town Hall for the transaction of business.” The 
mayor took the key. Thousands of eager eyes gazed upon him 
as he walked up to the door, his robes waving in the wind and 
rain ; he inserted the key and gracefilly turned it in the lock, 
which had previously been well oiled and all the dust blown 
out of the keyhole. One would have tkought that, having 
opened the door, like a female Bluebeard he would have entered 
it, but he was so overjoyed at his success that he pulled out the 
key, carried it back in his hand to the front of the platform, 
and said; “My Lord, my Lord Mayor, Bishop Ryan, ladies, and 
gentlemen,—The Town Hall of Bradford has by me been opened 
with this key.” Ringing cheers then rent the air, and shortly 
afterwards the band struck up “God Save the Queen.” The 
crowd forthwith dispersed, and the mayor carried away the key 
in his coat-tail pocket. 

At the conclusion of the ceremony the weather cleared, and 
continued tolerably fine till now, when the fireworks have begun 
to go up, and a deluge of rain to come down. It has been a sad 
day for the rejoicings. 

The railway stations, the reception room, and the buildings 
wherein the Sections will meet, are all very close together in the 
centre of the town, and the accommodation, generally speaking, 
is good. 

Section A, Mathematical and Physical Science, will meet in 
the lower school-room, Horton-lane Independent Chapel. ‘Lhis is 
an imposing-looking building, or rather range of buildings, and 
might be mistaken for a court of assize, a large Government 
edifice, or anything but a chapel. It has the most pleasant 
situation of any building in which the Sections will meet. The 
room is well suited for the purposes of the Section, whose officers 
are:—President: Professor H. J. 8. Smith, M.A., F.R.S.  Vice- 
Presidents: Professor Balfour Stewart, M.A., LL.D., F.R.S.; 
Professor Harley, F.R.S.; Professor Henrici. Secretaries: Pro- 
fessor W. K. Clitford, M.A.; Professor Forbes, F.R.S.E.; J. W. 
L, Glaisher, B.A., F..R.A.S.; Professor Herschel, B.A., F.R.AS. 

Section b, Chemical Science, will meet in the school-room of 
the Unitarian Chapel, close to the new Town Hall. I found the 
place locked up this morning, so cannot speak as to the accom- 
modation. The tollowing are the officers of the section :— 
President : Dr. W. J. Russell, F.R.S.  Vice-Presidents : I. Low- 
thian Bell, F.C.S.; Professor Roscoe, B.A., Ph.D., F.R.S., F.C.S. 
Secretaries: Dr. Armstrong, F.C.S.; Dr. Mills, F.C.8.; W. 
Chandler Roberts, F.C.S8.; Professor Thorpe, F. R.S.E. 

Section C, Geology, has the lecture hall of the Horton-lane 
Chapel, already mentioned. It is a handsome hall, and will 
hold more persons by far than are likely to attend the meetings 
of this Section. ‘Tne following are the officers :— President : 
Professor Phillips, M.A., LL.D., D.C.L., F.R.S., F.G.S. Vice- 
Presidents: E. W. Binney, F.R.S., F.G.8.; W. Pengelly, 
F.R.S., F.G.8. Secretaries: Louis C. Miall ; R. H. Tiddeman, 
F.G.8.; William, Topley, F.G.S. 

Section D, Biology, and all its subdivisions, will meet in the 
Church Institute, a fine handsome building, with plenty of 
accommodation. The Anthropological department may perhaps 
be overcrowded, if the subject of men and apescomes up. The 
otticers of the Section are :—President: Dr. Allman, F.R.S., L. 
and E., M.R.LA. Vice-President: Dr. Beddoe, F.R.S.; Pro- 
fessor Rutherford, M.D. Department of Zoology and Botany: 
Dr. Allman, F.R.S., L. and E., M.R.LA. (President) will preside. 
Secretaries: Professor W. 'T. Thiselton-Dyer, B.A., B.8c.; Pro- 
fessor Lawson, M.A, F.L.8. Department of Anatomy and 
Physiology: Professor Rutherford, M.D. (Vice-President) will 
preside. Secretaries: E. Ray Lankester, M.A.; Dr. Pye-Smith. 
Department of Anthropology: Dr. Beddoe, F.R.S. (Vice-Presi- 
dent) will preside. Secretaries: J. H. Lamprey ; F. W. Dudler, 
PGS. 

Section LK, Geography, will meet in the concert-room of the 
Mechanics’ Institute. 1t is a handsome hall, with a gallery, and 
will hold a large number of listeners. Sir Samuel Baker is half 
expected to return from his African expedition, with or without 
the store of ivory he has collected; it he comes, perhaps - his 
presence may make the accommodation of the hall insutticient. 
the officers of the Section are:—President: Sir Rutherford 
Alcock, K.C.B. Vice-Presidents: Major-General Sir H. Rawlin- 
son, F.R.S., F.R.G.S.; Major-General Strachey, F.R.S., F.R.G.S. 
Secretaries: H. W. Bates, F.L.S., F.2.G.S.; A. Keith Johnston, 
F.R.G.S.; Clements R. Markham, C.B., F.R.S., F.R.G.S. 

Section I*, Economic Science and Statistics, will meet in the 
West Riding Court-house, a dark, dingy building inside and out- 
side, and too small to accommodate the large numbers who 
usually attend this section while its more popular subjects are 
under discussion. Its officers are:—President: The Right Hon, 
W. E. Forster, M.P. Vice-Presidents: The Right Hen. Lord 
Houghton, D.C.L., F.R.S., F.R.G.8S.; Edward Baines, M.P.; 
William Farr, M.D., D.C.L., F.R.S. Secretaries: J. G. Fitch, 
M.A.; J. Lupton ; Swire Smith. 

Section G, Mechanical Science, meets in the Church Institute 
already mentioned, in a long, narrow, well-lighted room, with 
whitewashed walls, and amply large enough for the business of 
the Section, whose oflicers are :——President: W. H. Barlow, U.E., 
F.R.S. Vice-Presidents: H. Bessemer ; W. Froude, C.E., F.RS.; 
OC. W. Merrifield, F.R.S. Secretaries: Crawford Barlow, B.A.; 
H. Bauerman, F.G.8.; E. H. Carbutt; J. N. Shoolbred, F.G.S. 
The President-designate this year is Professor A. W. Williamson, 
Ph.D., F.R.S., F.C.S., in the place of Mr. J. P. Joule, D.C.L., 
LL.D., F.R.S., who has resigned the Presidency in consequence 
of ill-health. The Local Secretaries this year are the Rev. J. R. 
Campbell, D.D., Mr. Richard Goddard, and Mr. Peile Thompson. 

The first general meeting will be held next Wednesday, Sept. 
17, at 8 pan. precisely, when Dr. Carpenter, LL.D., F.R.S., will 
resign the chair, and the President-elect will assume the presi- 
dency, and deliver an address. On Thursday evening, Sept. 18, 
at 8 pan., a. soirée; on Friday evening, Sept. 19, at 8.30 p.m., a 
discourse by Professor W. C. Williamson, F.RS., on “Coal and 
Coal Plants ;" on Monday evening, Sept. 22, at 8.50 p.m,, a dis- 
course by Professor Clerk Maxwell, F.1.S., on “ Molecules ;” on 
Tuesday evening, Sept. 23, at 8 p.m., a soirée ; on Wednesday, 
Sept. 24, the concluding general meeting will be held at 2.30 p.m. 
On Saturday, next week, Mr. C. W. Siemens, F.R.S., will deliver a 
lecture to the working men of Bradford “On the Economical 
Consumption of Fuel.” 1am told the working men here, and 
the great body of the middle class of the popuiation, take little 
interest in the visit of the British Association, which would do 
well did it inaugurate more popular lectures, say one every night. 

Professor Tyndall is in Switzerland, and not likely to be pre- 
sent at the Bradford meeting. Mr. George Griffith has, as usual, 
given careful aid in the matter of suggestions respecting the 
local arrangements. 





PROGRESS IN ASIA. 

Her Majesty’s Consuls in Japan have furnished us with 
another Blue-book on the state of trade in that group of islands 
which holds, or will hold, as important a position in rela- 
tion to Asia as the British Isles have in relation to Europe. 
There is moderately good news from Hakodate, on the isle of 


Yesso, from Hiogo and Osaka, Kanagawa and Yedo, on the prin 
cipal island, and from Nagasaki, on the southern island of 
Kiusiu. In the first-named place there has been during the last 
year a decrease in the British shipping, undoubtedly owing tv 
the exertions made by the Pacific Mail Company; but while the 
Americans obtained an advantage in this direction, English ships 
found a remedy in turning to the Shanghai trade, which has 
improved. There is considerable room for improvements at 
Hakodate. The streets have at last been lighted by oil lamps, 
and a telegraphic connection with Yedo is spoken of. At Hiogo 
and Osaka there is at the present moment a good supply of copper 
and bronze, derived from the massive bells of the numerous 
Buddhist temples, which are disliked by the Government. The 
streets here are macadamised, and lighted with kerosine, and 
wells have been sunk for a more efficient water supply. The old 
wooden bridges are gradually replaced by iron ones. The railway 
between Hiogo and Osaka will probably be finished late in 1874. 
Telegraphic connection exists with Kioto, Yokohama, and Yedo. 
From Kanagawa we have more elaborate railway news. The 
year 1872 has witnessed the opening of the first railway in Japan, 
and the eagerness with which its accommodations have been 
received, the completeness of its management, and its receipts, 
cannot but give satisfaction to the Japanese Government. ‘lhe 
cost of railway construction, although not precisely ascertained 
in this instance, should be cheap in Japan. Money is easily 
procurable, material plentiful and at hand, and labour cheap. 
Preliminary outlay, such as parliamentary expenses, should be 
almost ni/—at least, in comparison with our own experience, to 
quote the Great Northern Railway, where nearly £2,800,000 was 
spent before the actual construction of the line was commenced. 
China will follow suit in whatever succeeds in Japan. Chén, the 
former police magistrate of Shanghai, has seen the innovation, 
and he has given it as his opinion that those in China who were 
opposed to the introduction of railways did not really know what 
a railway was, however much they might have read or heard on 
the subject, but that if they once saw for themselves they could 
not but be impressed with its advantages, That the line has 
been worked without accident hitherto must be attributed to the 
foreign supervision and foreign workmen. Japanese are hardly 
superior to the class of people of whom Sir Philip Francis said in 
1872*:—* It is true that when the native engineer replaces the 
dismissed Englishman, burnt boilers, broken rods, corroded works, 
and spoiled machinery, show the false economy of dispensing 
with skilled workmen for half-instructed mechanics. Yet there 
is a growing and perfectly natural desire to substitute for the 
foreign the native workman, and hence the experiment is 
frequently made and as frequently repented of.” What is 
wanted is evidently that the natives should be fully instructed; 
the “ half-instructed,” as Sir Philip calls them, are not much good 
anywhere; but instruction takes time. 

The length of the Yokohama-Yedo line is eighteen miles. From 
the 12th of June to the 31st of December last the receipts of the 
passenger traffic show a sum of 174,686 dols., the number of 
passengers being 490,970. The “ personnel” consists of forty- 
three foreigners, among them ten engine drivers, The gasworks 
of Yokohama were completed in September last. Delay was 
caused by the machinery from England not arriving in proper 
time; it was shipped in the Tunisian steamer Zadkia, The 
works cost 115,000 dols., 25,000 dols. of which were paid for the 
ground and buildings, 60,000 dols. for the machinery, and 
30,000 dols. for setting up machinery and working expenses. 
They produce 1500 cubic metres of gas in twenty-four hours, 
feeding 2500 burners, and consume about 200 tons of coal a 
month. The gasometer is 48ft. in diameter, and 15ft. high. 
The actual consumption is 600 metres at present. The receipts 
are avout 1800 dols. a month. The gas is supplied at 3°75 dols. 
for 1000ft.; it costs from 2°50 dols, to 3 dols. 

The coal trade must sooner or later become a prominent ques- 
tion in Japan. The news at present is very unsatisfactory. The 
Imperial Government have taken no steps in regard to the coal 
mines beyond issuing a set of mining rules entirely prohibitive 
of all foreign enterprise. Most of the mines are worked in a 
from-hand-to-mouth style, putting out when coals are dear, and 
stopping as soon as they cease to pay. The extensive introduc- 
tion of machinery from this country at the present moment 
necessitates a remedy. The principal export coal trade has been 
that of the kind known as Karatz coal. This incurs a freight of 
nearly 1 dol. per ton before reaching Nagasaki. The Takasima 
coal, produced within eight miles ot the harbour, has found its 
principal demand from the Pacific mail steamers and men-of-war. 
This kind of coal will probably take the lead in the market; it 
has been picked out by Europeans as the most profitable, and 
will be the first to be taken in hand. In 1872 the exports were 
as follows :—To Shanghai, 48,000 tons; Northern China ports, 
6000 tons; Yokohama, 12,000 tons; Pacific Mail Company, 
27,499 tons; other steamers, 12,000 tons; men-of-war, 12,000 tons; 
total, 117,499 tons. 

Turning to India, there can be no doubt that iron ores abound 
in our great Eastern Empire. Prices, however, gave no encour- 
agement to Indian industry, and hence the failure of various 
attempts at manufacturing iron on a large scale. Among the 
uative ores are magnetic and specular iron ores and red hematite 
in beds and veins ; there are clay iron ores from the coal-bearing 
strata and surface deposits derived from the waste of metamor- 
phic and sedimentary strata. The laterite formation contains 
trom 20 to 30 per cent. of iron, The ores in the Salem district 
of the Madras Presidency occur in beds from 50ft. to 100ft. thick, 
running on for miles. On one hill there are five bands of mag- 
netic iron from 20ft. to 50ft. thick. Pure iron ore covers the 
surface of another hill over two miles in length. Hematite orex, 
practically inexhaustible, are found in the Nerbudda Valley. 
Native smelters use the surface ores principally, for the manufac- 
ture of their iron weapons after the manner of their forefathers 
in antiquity. The smelters are generally poor people and scat- 
tered, ‘They use charcoal in their small clay furnaces, and blow 
by hand or foot bellows. After eight or ten hours’ smelting they 
produce from 10 lb. to 201b. of iron, which is reheated and haim- 
mered, and of excellent quality. The native manufacturer is 
gradually removed, partly on account of British competition and 
of the growing difficulty in obtaining charcoal. Mr. Heath 
obtained a Government advance in 1825, but failed in the price 
of his production from laterite. Mr. Sowerby reported on the 
iron orez of Kamaun in 1859 ; but his, and later on a Calcutta 
merchant’s, attempts failed from a financial point of view. The 
Government started some works in the Nerbudda Valley. The 
services of Mr. Mitander, a noted Swedish metallurgist, were 
secured, but when all was ready for working in 1864 the Go- 
vernment suddenly dismissed him, and offered the works for sale, 
after having spent £75,000 on them. They are now in the pos- 
session of Holkar. The neighbourhood of the works is said to 
abound with iron ore and limestone. Extensive forests are also 
close at hand. A most important experiment will yet have to 


be made, namely, to smelt the iron ore with Indian or Japanete 
coal, 








* Diplomatic Reports on the Condition of the Industrial Classes. 
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RAILWAY MATTERS, NOTES AND MEMORANDA. MISCELLANEA, 


THE North Somersetshire Railway, extending trom Radstock to 
Bristol, was formally opened on Wednesday week. 


Ar the half-yearly meeting of the Alexandra (Newport) Dock 
Company it was stated that the works were making satisfactory 
progress. Two of the dock gates are nearly completed, and there 
is no doubt of the opening of the dock early next year. 

+ . Lay sae pape Pym re ge a new ees A board 

as been form mpe ‘or the purpose o - 
nisance of all railway affairs in Roumelia. The seat of the kone 
will be at Adrianople, and henceforth all the local departments 
will communicate with the central office on all matters of 


importance. 
Ir may be of interest to note that the period prescribed for the 
execution of the St. Gothard Tunnel is eight years, dating from 


October 1st, 1872, The contractor, M. Favre, has to be 
fined £200 per day for every day’s delay. On the other hand, if 
he can open the tunnel in less than the time indicated, he is to 
receive a premium of £200 per day. 


Mr. J. H. Devereux, General Manager of the Atlantic and 
Great Western Railroad, has given the following instruction to 
empleyés of the road: ‘‘ Treat people as if you appreciated and 
were willing to acknowledge their custom. Try to accommodate 
and please. In short, act as any good business man would 
toward his customers. Don’t treat ee ge as if you were con- 
ferring a favour on them by letting them ride. Kather seek to 
make the line popular, b its busi is dependent on the 
good will of the people. You need not be ashamed to let people 
understand that you acknowledge this. If a passenger refuses 
to pay, or is rough and abusive, treat him with courtesy but 
firmness,” 

THE company’s resident engineer, under date Hobart Town, 
12th July last, reports that the progress of the works of 
the Tasmanian Main Line Railway is most satisfactory in every 
respect, and that a larger amount of work has been done during 
the past than in any preceding month, notwithstanding the un- 
favourable season of the year. The land throughout the line had 
been mostly arranged for, and the larger works of art had been 
taken in hand, and material delivered on the ground. The length 
of formation completed was about thirty-six miles, the total 
length of the line being 122 miles, and about 1600 workmen and 
230 horses and bullocks were employed on it, besides a consider- 
able number engaged by sub-contractors and others. It was fully 
expected that by next Christmas the earthworks would be mostly 
completed, and larger works well advanced. The special reporter 
of the Cornwall Chronicle of the 11th July, after going over the 
various works along the line, and describing then in detail, states 
that he was not at all = to find so much progress made 
with the main line railway; it is being pushed forward in a 
thoroughly business-like manner, and he should not wonder if a 
considerable section of it were open for traffic before Tasmanians 
become really alive to the fact that it has actually been commenced. 


Our contemporary, the Journal des Travaux Publics, gives the 
following account of a system of compressed air brakes, much 
resembling the Westinghouse, which has been applied with success 
on the State railway between Brussels and Antwerp. Each 
carriage is fitted with brakes, and each brake has a spring to hold 
it from the wheel, and a small cylinder and piston to bring it 
into action, and the pistons are acted upon by means of compressed 
air carried to each brake through rubber tubes connected with the 
engine. Nothing, says the report, can he more simple and rapid 
than the connection of these tubes in making up atrain. The 
method of condensing the air in the reservoir attached to the 
engine is described as very ingenious and simple, and the driver 
has only to turn a stop cock to replenish the reservoir. There is 
nothing new in the principle of this pneumatic brake, but it is 
satisfactory to hear of any practical attempt to bring trains more 
under command than they are at present ; it will be good news to 
hear that the Belgian Government has solved the problem that the 
connection of the tubes is as simple as asserted, and that the 
apparatus is not too costly either in production or in working. 
The managers of the same railway are now studying another 
innovation in its rolling stock, namely, a large carriage with a 
small engine attached to it, to be used for passengers on loop lines 
branches, &c. 


Says the Journal of the Franklin Institute :—A project no less 
gigantic than the piercing of the Rocky Mountains is announced 
as about to be commenced. The projected tunnel will, if com- 
pleted, be cazried through the Rocky Mountains from a point near 
Black Hawk, and will come out in the Middle Park. It is said 
that the project is fully inaugurated, and that its projector is on 
the ground with ample means and labour at disposal to prosecute 
the work to completion, The tunnel will be about twelve miles 
long. Its greatest depth will be 6000ft., at James Park. It will 
make the Middle Park readily accessible from the eastern part of 
the territory, will indicate the mineral and geological character of 
the region, and will not fail to attract attention to the place, as 
the scene of an engineering enterprise nearly twice as difficult of 
accomplishment as the famous Mont Cenis Tunnel, It is stated 
that early next year work will be commenced from Middle Park. 
Already considerable work has been done. The mountain has 
been graded down for the face of the tunnel; a flume, 1300ft. 
long, has been built from the creek, by which a fall of 25ft. is 
obtained for the purpose of driving an overshot wheel, by means 
of which the tunnel is to be supplied with air ; a strong levee has 
been built, to prevent the waters in the creek from overflowing 
and embarrassing the operations in the tunnel. The main advan- 
tages to be derived from its construction are stated to be that it 
will open up new lodes, and afford a thorough knowledge of the 
course of mineral veins ; that it will afford a means of working 
the discovered mines cheaply and rapidly, and that it will develope 
the resources of the region by the increased facilities for transpor- 
tation which its construction will afford. 

Tue Sacramento Lecerd thus describes the first of twelve 
new engines now being built in the shops at Sacramento :—‘‘ The 
boiler of this locomotive is 58in. in di and contains 170 two 
inch tubes of 11ft. 2in. in length, and is itself made of Lake Superior 
iron three-eighths of an inch in thickness, all its seams being 
double-riveted, and calculated to carry 140 Ib. of steam to the 
square inch, ordinary working pressure. The boiler is fitted with 
a mud-drum underneath, into which the water to make steam is 
first injected. By this ingenious arrangement the sediment of the 
water is deposited below the tubes, and they are thus kept free 
from incrustation, and their durability considerably in 
This is an arrangement of the mud-drum which was never before 
made, and is due to the ingenuity of Mr. Stevens. The fire-box 
is made of Hussey and Wells’ steel, three-eighths of an inch thick. 
The cylinders are 17in. in diameter, and the piston has 24in. 
stroke. The driving wheels are 4ft. Sin. in diameter, Balance 
slide valves are fitted to the machinery, by which the pressure is 
relieved and the friction greatly reduced. The fire-box is 
constructed with an offset so as to admit of the back driving 
wheels being set under the boiler, thus shortening the wheel-base, 
and enabling more weight to be thrown upon them, so that more 
re is obtained. All the forging about the locomotive 
was from the scrap iron of the shops, and in this way a 
superior material was manufactured. The cab of the locomotive, 
constructed under the eye of J. Turner, foreman of the locomotive 
wood shops, is made of black walnut and the Mexican wood known 
as prima vera, making in all a very handsome finish. It is so 
that all the joints can be taken up in a moment when 








col 
shrink occurs. The tender trucks and its frames are all 
made of iron instead of wood, as is usual. The locomotives 


are designed by Mr. Stevens, the general master mechanic, and 
the drawings were made by Mr. George Stoddard, draughtsman of 


e road, waa 





THE date of the first application of voke as fuel does not seem | 
to have been ascertain In 1769 Jars announced the fact that 
coke was made in England not only in piles, but also in closed 


furnaces. 

“THE oldest certain account of chimneys,” says Beckmann’s 
‘ History of Inventions,’ “ occurs in the year 1347.” The chimn 
of Winwall House, in Norfolk, are supposed to have been built 
anterior to that date. 

Dr. W. Pope described in 1665 a method of producing wind 
by the fall of water, employed for *‘ blowing the in the brass- 
works of Tivoli, near Rome.” A current of water was caused to 
fall down a vertical conduit, at right es to which was a small 
pipe, forming the tuyere of a furnace, and through which a blast of 
air was produced by the inductive action of the current of water. 

On the Continent the coal basin of Zwickau, in Saxony, appears 
to have been the earliest known in Germany, and it is said that 
its working can be carried back to the time of the Sorbenwends, 
about the tenth century. In 1348 the metal workers of that town 
were forbidden to oaliate the air with the smoke of coal. In 
~—— coals seem to have been dug near Dortmund as early 
as 1302. 

In 1801 Mr. Bailey predicted the supply of the Durham and 
Northumberland coal-fields would only last 200 years ; in 1792 Dr. 
McNab named 375 years; in 1830 Dr. Buckland granted us 
400 years ; in 1830 Professor Thomson extended our good fortune 
to 1000 years, and in the same year Mr. Hugh Taylor exceeded all 

revious calculations by granting 1727 years. Mr. Greenwell and 
hr. Hall both estimate that 331 years will exhaust the supply. 


fact 





ONE of the earliest es which depended on the use of 
coal was glass making, commenced about 1619, on the banks of 
the Tyne. In the year 1635, a proclamation of King Charles, pro 
hibiting the importation of foreign glass, set forth that ‘*Sir 
Robert Mansell had, by his industry and great expense, perfected 
that manufacture with sea-coal, or pit-coal, whereby not only the 
woods and timber of this kingdom are greatly preserved, but the 
making of all kinds of glass is established here, to the saving of 
much treasure at home, and the employment of great numbers of 
our people.” 

Ir we take the area of Lincoln’s-inn-fields, measured up close 
to the houses, at eleven acres—about the dimensions of the base 
of the Great Pyramid—and could stack the coal as nature has done 
in the seams, then, says Mr. Warrington Smyth, in his little work 
on Coal and Coal Mining, ‘‘The British coal raised in 1865 
would form on that base, a solid block of the height of 5229ft., or 
as: high as Snowdon surmounted by another mountain of half its 
height. Again, taking the distance from London to Edinburgh, 
400 miles, the same quantity similarly packed, would build a wall 
the whole way, of 12ft. thick and 99ft. high; whilst if put 
together in the broken state in which coal is commonly used, it 
would give a wall of more than double that thickness. 

Mr. JoHN C. TRAUTWINE has communicated to the Journal of 
the Franklin Institute a note on fracture of cast iron pier cylinders. 
It is not, perhaps, generally known to the profession that cast iron 
cylinders, composed of sections bolted together through inside 
horizontal flanges and filled with concrete, as is usual when 
employing them for bridge piers, &c., have, in several instances, 
in the United States, cracked or split asunder, entirely around 
their circumference, under the influence of severe cold weather. 
The reason of this, he presumes, is that the outer and more exposed 
cylinder tends to contract to a greater degree than the inside and 
more sheltered concrete, and that the hold which the inside 
flanges have upon the solidified concrete in which they are im- 
bedded prevents the contraction from py gen without rupture 
of the cylinder. Unless suitable means applied to prevent 
this, the efficiency of such cylinders may be much impaired. It 
has been suggested that an inside lining of vertical wooden staves, 
projecting inwards as far as the flanges do, will be an effective 
remedy. Other methods will no doubt present themselves. 

AccorDING to the calculations of Professor Regers, each acre of 
a coal seam 4ft. in thickness, and yielding one yard net of pure 
coal, is equivalent to about 5000 tens, and possesses, therefore, a 
reserve of mechanical strength in its fuel equal to the life-labour 
of more than 1600 men. Each - mile of one such single 
coal bed contains 3,000,000 tons of fuel, equivalent to 1,000,000 
men labouring through twenty years of their ripe strength. 
Assuming, for calculation, that 10,000,000 of tons out of the 
annual produce of British coal mines are applied to the produc- 
tion of mechanical power, then England annually summons to 
her aid the equivalent of 3,300,000 fresh men pledged to exert 
their fullest strength through twenty years. Reducing this to 
one year, we find that England’s actual expenditure of power 
generated by coal is represented by that of 66.000,000 able-bodied 
labourers. This is a representation of what really exists in another 
form; but if we proceed so far as to convert the entire latent 
strength resident in the whole annual produce of our coal mines 
into its equivalent in human labour, then, by the same process of 
calculation, we shall find it to be more than the labour of 
400,000,000 streng men, or more than double the number of adult 
males now upon the globe. In alluding to these facts Mr. Leif- 
child, in his excellent little work on Coal at Home and Abroad, 
observes that there is a most humiliating element in the caleu- 
lation. Thus, if we estimate a lifetime of hard human work at 


twenty years, giving to each year 300 working days, then we have | peratively demanded, to avoid the blunders and sistakes of 


for a man’s total dynamic efforts 6000 days. In coal this is repre- 
sented by three tons; so that a man may stand at his own door, 
while an ordinary quantity of coals is being delivered, and say to 
himself, ‘‘ There, in that wagon, lies the mineral representative 
of my whole working life’s strength.” 

Ir has lately been observed that the illuminating power of coal 
gas was iderably affected by the passage of the gas through 
india-rubber tubing before combustion. For this observation the 
Journal of the Franklin Institute is indebted to M. Zulkowsky, 
who has made a series of photometric experiments to determine 
the amount of this deterioration, The following series of experi- 
ments are tabulated by the author :— 

ILLUMINATING PowER or Gas. 


Esti- (After passing After passing Esti- 





Esti- 








mated through | mated through mated 
direct. rubbertubing.’ direct. rubber tabing. direct. 
Ist Series} 13°2 107 =| «(a9 | 
2nd Series 12°2 9°2 | Ba it 
8rd Series 78 112 7°5 11°3 
4th Series 9°8 1-6 | 9°9 12° 


The diminution in the intensity of the light was so marked after the 
gas had been passed through rubber tubing of four and a-half 

in length that it could be perceived without the help of a photo- 
meter ; so perceptible, indeed, that the author deemed it to prove 
beyond question the fact that a positive absorption of some of 
the light giving constituents of the gas takes p under these 
circumstances, To ascertain which of the ingredients of the gas 
were thus affected, the author carefully dried and weighed several 
pieces of black tubing and passed a stream of carefully dried gas 
through them for sixty-two hours, and found that at the end of that 
time the tubing had increased in weight 8°64 per cent. The — 
was subsequently placed beneath the air p with sulphuric acid, 
when the gaseous — were again evolved, the sulphuric 
acid indicating by its blackening that it had absorbed at least some 
of that which had thus been liberated from the tubi Further 
observation proved that about 1°1 per cent. of the total volume of 
the gas was absorbed by the tubing, and the author holds it to be 
proved that only the heavy hydrocarbons and vapour ingredients 
the gas are so In future investigation with coal gas, 





of , 
the behaviour of rubber tubing in this respect must be carefully 
taken into account. 


THE annual consumptiou of tin in America and Europe was in 
1868 and 1869 about 22,000 tons ; in 1870, 24,000 tons ; in 1871, 
27,000 tons. 

It is stated that coal has been found in Westmoreland, and that 
some Middlesbrough capitalists are interested in the discovery, 
which they intend to turn to practical account without delay. 

oa me oan <0 Oe ic stone has just been dis- 
covered near the town of Vo! in Russia, A merchant 
in Berlin is said to have purchased it for 100,000£. 

THE will of the late Mr. J. R. MacLean, C.E., has been proved 
under £700,000 personalty. The stamp duty amounts to nearly 
£14,000. It would appear that there are some prizes to be drawn 
in the engineering lottery. 

At the Patent-office, Washington, every examiner is now 
favoured with the help of a lady clerk, who takes eof the 
official correspondence and looks after the odds and ends of the 
examiner’s business. ere is one exception, however. The 
examiner of medical inventions is debarred from feminine 
assistance, and is compelled to keep a clerk of the masculine 
gender. 

A GENERAL meeting of all classes of engineers belonging to the 
London district was held on Friday night, to inaugurate a general 
movement for a rise of wages to a minimum of 38s. per week among 
all classes of the engineering trade. It was stated that the wages of 
the trade had remained stationary for years, except in those firms 
where the advance had been voluntarily given, and that the 
increased cost of living necessitated this demand. 

ABUNDANCE of coal has recently been found in Sarawak, Borneo. 
In addition to the deposits found at Silantek, for the working of 
which a company is forming, large seams of excellent coal have 
been found in other districts, some of which are said to equal the 
best English coal and to be easily workable. Should this prove to 
be the case, the little territory of Sarawak, rendered familiar to 
Englishmen by the late Rajah Sir James Brooke, will be likely 
soon to assume an imporiant position in relation to commerce in 
the East. 

ly the French world of industry and science great sensation has 
been produced by an alleged discovery, the importance of which, 
if it turns out to be true, it is at present impossible to calculate, 
nor the effect it may have on the sugar trade of the future. It is 
asserted that the French engineer, M. Jouglet, has succeeded in 
making artificially beetroot sugar, which, however, is not real 
beetroot sugar, but a composition of chemical sugar, if we may be 
allowed to usesuchaterm. Already has the eminent M. Berthelot 
succeeded in making alcohol by a synthetic process; but the 
new discovery is of much more practical value, as it affects a 
commodity of such general use. Provided the accounts published 
in the French ge are not exaggerated, although such exaggera- 
tion is very likely, this new discovery may possibly bring about a 
change in the manufacture of sugar, for it is announced that by 
the new process sugar can be made not costing more than 5f. per 
100 kilogrammes, or one farthing per pound ; and that in order to 
make it, it is only necessary to bring together certain common 
articles, which, after being liberated from the coarser elements 
with which they are combined, are known to have a chemical 
affinity to each other, and produce a sugar said to be equal to that 
made from cane-juice or beetroot. Henceforward, then, the 
manufacture of sugar would be placed in the hands of the maker 
of chemicals. It is added that the discoverer, M. Jouglet, has 
already sold his invention to a company for the sum of 1,200,000f. 
who intend to work the invention. 

THE annual meeting of the Ouseburn Engine Works Company, 
Limited, Newcastle-on-Tyne, the first manufactory of the kind 
started on the co-operative principle, was held on Friday night, 
Dr. John H. Rutherford, chairman of the directors, presiding. 
The balance-sheet showed a loss of £10,096 18s., which the directors 
attributed to heavy contracts taken at low prices during the first 
year. Thirteen pairs of marine engines had been completed during 
the year, showing a total of 1450-horse power nominal. The 
foundry had turned out 15,298 cwt., and the forges 8473 ewt. The 
chairman, in moving the adoption of the report, mentioned various 
causes which had led to the loss, and said a determined effort had 
been made by a portion of the press to injure their credit, but, in 
spite of what had been said — them, their credit was better 
now than it was last year. If they could not vee pa with 
stuff un account of a want of confidence on the part of sellers, he 
hoped that the working men, the shareholders of the concern, 
would put their shoulders to the wheel and raise £5000 or £6000, 
to enable them to do without credit, He urged the werking men 
to show their faith in the concern by buying up the shares that 
came into market from co-operative societies which had rendered 
them great assistance at the outset. It was resolved by the meet- 
ing, which was very large, to write off the £11,000 of the reserve 
fund, in order to meet the loss. A vote of thanks was passed to 
co-operative societies which had lent money at the outset of the 
company’s operations, and the chairman was re-elected. 

THE preparations for the Centennial Exhibition at Philadelphia 
in 1876 are gradually maturing, and the work of arrangement in- 
trusted to the several committees is progressing. The executive 
commissioner, Prof. Blake, is at present at Vienna, making per- 
sonal observation of the arrangement and conduct of that great 
display. He had carefully investigated the Paris Exposition of 
1867, as shown by his work upon it; and such experience is im- 


previous efforts, The commission is now in daily sittings at their 
rooms, Walnut-street, near Ninth-street, where they have employed 
two secretaries and three headsof bureaus, each of whom is entrusted 
with the management of some speciality. The necessity of pushing 
forward as rapidly as possible the preparations for the exhibi- 





tion buildings is fully recognised. he statement is made 
that the committee on plans and architecture have d 1 to 
make use of four buildings—a central main b , to be 


devoted to general exhibition purposes, and separate structures to 
contain the departments of fine arts, of machinery, and of 
horticulture. It is further stated that the appointment of the 
architect will be thrown open to public competition, and that all 
architects will be invited to contribute pians ; the authors of the 
ten most approved designs to each receive a prize of £200. 
The decision upon the successful plan will be made about are 
The plan of classification adopted at the Paris Exhibition of 1867 
will ee out, that —— , each class -t =— J phemaag a 
8 i to it, an country exhibiti ve a 
Drtion of that space, so that the best opportunity wil be afforded 
‘or comparison. The following are the divisons under which the 
will be :—(1) Raw materials—mineral, vegetable, an 
animal. (2) Materials and manufactures used for food or in the 
arts, the result of extractive or combining processes. (3) Textile 
and felted fabrics—apparel, costumes, and ornaments for the 
person. (4) Furniture and manufactures of general use in the 
construction of dwellings. (5) Tools, implements, machines, and 
processes. (6) Motors and transportation. (7) Apparatus and 
methods for the increase and diffusion of knowledge. (8) Engi- 
neering, public works, architecture, &c. ? Plastic and graphic 
arts. (10) ——— illustrating efforts for improvement of the 
physical, intellectual, and moral condition of man, &c. The Cen- 
Commission for the inauguration —— conduct of the t 
exhibition have already made most comm 
mittees from their number, having in charge special departmen 
of this vast scheme, are in constant session, 


of the work seems to have been f developed. e site for the 
buildi used for the occasion already in 
Philadelphia’s beautiful park, and the formal transfer of the 


und by the city authorities to the control of the Centennial 
Gcenmissioners took place, with suitable ceremonies, on July 4th. 
The decoration of the ground for the purpose, the planting of 
shade trees, &c., is to be taken in hand at once, 
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SWAIN’S PATENT CUPOLA. 
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In the accompanying engraving we illustrate an improvement in 
ironfounding, patented by Mr. J. Swain, Shaw-road, Oldham. 
Fig. 1 is a side sectional view ; Fig. 2 is a cross section of Fig. 1, 
through the receiver ; Fig. 3 is a plan. 


It will be seen that the invention consists in combining a cupola | 


a and a receiver e, having the bottom or sole b of the cupola raised 
to near the level of the tuyere or blast pipe c and passage d, 
through which latter the molten metal finds its way into the re- 
ceiver e¢. When the damper & is raised the blast passes from the 
cupola a through the passage d, and over the surface of the molten 
metal in the receiver e to the chimney /, and this contact of the 


hot blast with the surface of the metal serves, it is claimed, to oxidise | 
the carbon and sulphurous impurities, and the silicious matter is | 


also blown away up the chimney, whilst the extra heat imparted to 
the molten metal purifies the same, rendering it more free from 
pellets, and capable of making sounder and cleaner castings. 

The receiver e¢, which is applicable to new or existing cupolas, 
enables, it is stated, such a quantity of molten metal to be stored 
up and kept to a proper temperature, that with an ordinary-sized 
cupola the largest steam hammer blocks may be cast with the same 
ease and certainty as smaller castings, and at the same time the 
metal maybe held in reserve for any required length of time whilst 
the moulds are being prepared. It will be noticed that as the 
blast is diverted in its course and does not entirely pass through 
the charge, the coke or fuel is not consumed before it is required for 
melting the metal, and hence a much smaller quantity of fuel 
is required to melt a given quantity of metal. The following 
advantages are specially claimed for this invention. (1) 
The metal is melted quicker and in much larger quantities 
than by the old system. (2) Passing the hot blast over the surface 
of the molten metal in the receiver purifies the same by oxidising 
the gaseous impurities and facilitating the removal of silicious 
matter. (3) The metal isrendered much hotter than heretofore ; 
it is alsomore perfectly mixed and makes better castings. (4) Time 
is saved and overtime avoided by the use of the receiver. (5) Cast- 
ings of large or small size can be made with equal ease. (6) A con- 
dicubianetng of fuel is effected as the blast does not pass entirely 
through it as in the ordinary cupola. (7) The metal may be held in 
reserve, and kept hot for a considerable length of time. 

It is fair to Mr. Swain to publish the following statement :— 


‘Dear Sir,—Annexed are results of analyses of pig iron—the same | 
ig after melting and being tapped from your receiver, dust | 


rom flue, and slag from furnace. 























jraphi- | } 
tic and | 
| F | . Phos- 
| Tron. — Silicon. |Sulphur phorus. 
Carbon | 
Pigiron .. ..| 98°815 2°616 1°231 0°107 | 0°869 | 98-138 
Cast iron, from 0.513 | 99°966 
receiver .. ..| 96°518 2°601 0°301 | 0°088 | 
Dust, frcm flue 4°08 88°604 | 6°371 | Oxides, | 99°883 
Tron Prot- | Calcium, 
| oxide. 26°610 | 0°100| &ec. 
Slag .. «. «| 4°62 8170 | 99°500 
* JoHN CoLLins,” 


“The Laboratory, Bolton, 3rd May, 1873.” 
“ Jos. Swain, ‘ud 
‘These analyses would show that your patent effects in some mea- 
sure the ne “age of a “‘finery”—for the silicon, lime, and magnesia 
are practically eliminated, the percentage of sulphur is much 
reduced (over 50 Bai cent.}, and the phosphorus is also reduced. 
The silicon and sulphur are mainly eliminated by the hot blast cut- 
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ting off the successively forming crust of slag, and carrying it in a 
> divided state into the flue, 

“It would also appearthat much of the cl and homogeneity 
of the metal tapped from the receiver is due to these facts, and 
that hence the percentage of iron is absolutely increased. 

‘*T am, dear Sir, yours very obediently, 
“ JouNn CoLLins, 
Analyst to the Bolton Iron and Steel Company, and 
Public Analyst of the Borough of Bolton. 








MACHINE FOR TESTING THE VALUE OF 
LUBRICANTS. 


WE give herewith an engraving of a machine for testing the 
value of lubricants by determining their power of reducing friction, 
resisting pressure, sustaining high oe and cooling heated 
journals. The machine was invented by Professor R. H. Thurston, 
of the Stevens Institute of Technology, Hoboken, N.J., and the 
particular form shown in the illustration was designed by Mr. J. 
A, Henderson, a student in that institution. he machine is 


| intended to give the coefficient of friction, pressure on bearing, and 


temperature of journal boxes at any time, and the readings are 
proposed to be taken at short intervals throughout the test. 

The machine consists of a shaft A, running in two bearings 
BB, and driven by a pulley C. The shaft is supported by a 
standard D D, carried on the base EE. At the outer end of the 
shaft is a journal F, of either steel or sel iron ; suspended 
from this journal, and clamping it by means of boxes G G, is an 
arm H H, carrying an adjustable weight I, which may be changed 
for one of different size, or adjusted on the arm, as is found requi- 
site. 9 


} 


made at short intervals, and recorded, until the test is closed by 
rapid heating, as shown by the thermometer, and excessive increase 
of friction, as indicated by the arm H H, swinging up against its 
chocks. Competing oils are similarly tried, and ‘the records afford 
a perfect means of comparison. Thus, sewing machine builders 


| desire oil of long endurance and small frictional resistance and 


viscosity ; on locomotives an oil that will bear high pressure for 
the greatest length of time without heating is the most desirable, 
even although not as limpid and of as slight frictional resistance. 
The relative power of resisting high temperatures without decompo- 
sition is another important point which may be tested. Any 
lubricant may be tested, whether mineral, vegetable, or animal oil, 
tallow or mixture like axle grease. The only precautions necessary 
are not to allow the temperature to run so high as to injure the 
thermometer or the journal surface, and to measure accurately the 
quantity of oil used. 

The form shown in the cut is that proposed for general use, but 
for extremely heavy pressures another form has been designed in 
which the pressure on the journal is obtained by a clamp composed 
of a fixed arm anda spring, the spring being set up by a hand 
wheel turning a nut in the end of the fixed arm. In this form of 
the machine the moment of friction is measured by the compres 
sion of the spring. The essential feature of both forms is the com- 
bination in one machine of apparatus for making simultaneous 
dynamometrical and thermometrical tests of the lubricant. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our) 
correspondents, 





RIVETED JOINTS. 

Srr,— As I have a large number of boilers under my care, and as 
during the last three years at least one boiler per week has been 
repaired under my immediate superintendence, I hope to be 
allowed a few words on this important subject. The articles 
which you have already published are, one and all, discussions on 
the proper proportions of joints in new boilers; not one of then 
has made any reference to the changed conditions which manifest 
themselves after years of continued work. 

The greater number of the boilers under my charge are of the 
ordinary egg-ended types averaging 30ft. long, 4ft. Gin. diameter, 
as 40 lb. or 451b. pressure, plates y,in. thick B or BB 
Staffordshire iron, and in most cases single riveted. The sim- 
plicity of this form and its freedom from complication will make 
it a good basis for discussion. 


FIC. 





In the first place, I thoroughly agree with “‘ H. M’C.” that “all 
experiment serves to prove that in equal sections of rivet and plate 
between rivet holes the rivet is capable of bearing the greater 
strain.” This is partly owing to the fact that any inferiority or 
weakness in the plate is probably continuous over two or more 
holes, while any defect in a rivet is confined to that rivet, and 
though it throws a greater strain upon the adjacent ones, it does 
not weaken them. Again, there is no breaking place in a rivet, 
while the space between the holes of a plate is distinctly marked 
out as the place for fracture, just as a slight nick in a bar will de- 
termine the place where that bar will break. 

Again, iron of fair quality must be used for rivets or they will 
not ‘head ” properly, and they will tell their own tale. need 
not refer to the ‘‘bending action” which is brought into play 
every time that the boiler is put into strain by the steam pres 
sure, as that has already been noticed by your correspondents, 
though they have scarcely laid sufficient stress on the fact that this 
strain comes exactly on the weakest line, where the holes come. 

Out of nearly two hundred cases where repairs have been neces- 
sary I can scarcely recall one in which the rivets have given way. 
I wish T could, as it is a much simpler job to putin a few new 
rivets than a new plate or a patch. . 

All this points to the conclusion that the section of the rivets 

should be less than 
that of the plate be- 


tween them. But 
there is yet another 
reason, I am now 


speaking of average 
boiler work, neither 
exceptionally good nor 
bad. The section of 
the rivets cannot be 
reduced in the manu- 
facture, if the hole is 
not large enough the 
rivet will not enter. 
But the section of the 
plates may be, and 
often is, reduced toa 
very serious extent. 
If the holes are not 
quite fair they are 
rimered,'or, still worse, 
drifted out. The rivet 
retains its strength, 
that of the plate is 
diminished. Again, 
the boiler comes to be 
repaired by a new 
plate orapatch. The 
old holes in one lap 
are probably  gooc 
enough to be brought 
in again but they are 
certain to undergo a 
rimering to “fair” 
them with the new 
plate, besides the 








The pressure under which the oil is to be tested is obtained by 
setting up the boxes G G. by means of the screw K, acting on the 


J rests. The pressure per square 
inch is read off from the scale N N, which is traversed by an index 
M, attached to the spring J. The friction causes the arm H H to 
swing out from the vertical nage ng the moment of friction being 
indicated by the index on the arm O, which traverses the gradu- 
ated arc PP. The coefficient of friction is obtained by dividin 

the reading on the scale cut on the arc P P by a second set o 

empirical divisors laid off on the scale NN. The temperature is 
a at all times by a thermometer Q Q, set in the upper 

rass, 

In using the machine a small and determinate quantity of the 
oil to be tested is placed on the journal F, and the [ae phe | 
adjusted by the screw K to that at which the oil is desired to run 
under the machine is started at a speed which will give the 
desired tive velocity of rubbing surfaces. Observations are 


nut L, on which nut the spri 


_— . 





training they have 
suffe in knocking 
out the old rivets, 
and the proverbial result of “the new cloth in the old garment 
is produced, : 7 

A point which is almost always neglected in putting 5 pions 
together is that an ordinary punched hole is slightly coni If 
the plates are put ther as at a, Fig. 1, this is taken advantage 
of, and nearly the whole rivet head may be corroded or burnt off 
without seriously weakening the joint. If put together as at b, 
the head has to do all the work of holding the plates together, and 
there is a sharp corner or besaking plese just under the head. 
In cutting up an old boiler the head of 6, would fly off at the 
first or second blow, while that of a would require to be cut off. 
Again, setting up the rivet tends to draw the plates ther at 
a, but to drive them asunder at 6. I have often found a small 
flange nearly as _ and thick as a halfpenny round the centre of 
rivet c. If the holes are not quite fair an uire rimering— 
which, when the foreman’s back is turned means g—less of 
this is necessary in the first case than in the second. 
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Mr, Browne, as I think, carries his ideas rather too far in some 
cases, and especially in his proposed triple riveting. Starting 
with the assumption that the pitch of riveting may increased 
from 2in. to 24in., in spite of the objection of the ** practical man” 
that the joint cannot be caulked, he boldly increases the pitch to 
6in. and the lap to 6}in! or, if the plates were j,in. instead of 
gin. thick, to 7in. and 7}in.!! I should be glad to know if he has 
caulked one of these joints so as to be tight at, say 801b., which is 
no extravagant pressure. Next let us consider the inconveniences 
of this enormous lap by taking an example. Two years ago I 
ordered two egg-ended boilers 4ft. diameter, each ring of which 
was made in two plates (see Fig 2). The longitudinal seams were 
double riveted and ‘‘ broke joint” by a width of 1ft. centre to 


Fic 2 j 





N SS: 
centre, being alternately Gin. above and below the centre 
line. Of course one seam in each ring was unavoidably 
exposed to the direct action of the fire. With a compara- 
tively narrow lap this is not of much consequence, but had 
the he been 7}in. wide, it would have been a serious matter. 
The proportions which I specified for the riveting (thickness of 
late, 7,in.; diameter of rivets, jin.; pitch of rivets, 3jin.; space 
ered rivet holes, 2gin.; lap, 3gin.; distance apart of pitch 
lines, 1}in.; pitch of rivets in zigzag, 2in.; space between holes, 
ljin.) are shown in Fig. 3, and give a proportionate section—the 
unpunched plate being 1°00in.—of ‘754in. for the plate between 
the holes, and ‘646 for the rivets; or, supposing the holes to be 
rimered to }3in. in diameter, of ‘743in. for the plate, and *758in. 
for the rivets—Mr. Browne’s dimensions give, for double riveting, 
‘76in. for the plate, and ‘70in. for the rivets, or, for triple 
riveting, ‘89in, for the plate, and ‘78in, for the rivets. Thus, 
then, to secure as far as possible the advantages of greatest sec- 
tion of plate, facility of caulking, and narrowness of lap, which 
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is an important matter in externally-fired boilers, I would adopt 
the following proportions for double riveted zigzag joints :—Thick- 
ness of plate, 1°0in.; diameter of rivet, 1°7in.; breadth of lap, 
8'3in; pitch of rivets in line, 7‘lin.; distance apart of pitch lines, 
2°8in.; distance from edge of plate, 27in. For single riveted 
joints I would adopt the proportions :—-Thickness of plate, 1°0in.; 
diameter of rivets, 1°7in.; pitch of rivets, 46in.; breadth of lap, 
5'4in. The comparative sections obtained by this proportion 
are:—Plate unpunched, 1°00in.; plate punched, ‘63in.; rivets, 
*49in. The proportions advocated by Mr, Browne, in which dia- 
meter of rivet equal twice thickness of plate, lap equal three 
diameters, pitch equal three diameters, give comparative sections 
of ‘67in. for the punched plate, and *52in. for the rivets; but this 
gain of four per cent. is at the expense of increasing the pitch of 
the rivet in the proportion of four to three, thereby considerably 
increasing the difhculty of caulking; and it must not be forgotten 
that joints of boilers must be steam tight as well as capable of 
withstanding a tensile strain. 

In all the above figures I have neglected the deterioration of the 
iron due to the punching, as that will be the same for all propor- 
tions, and will not affect the argument. I had intended to touch 
upon the subject of single and double butt joints, but this letter 
has already run to too great a length. W. S. HALL. 

Cinder-hill, near Nottingham, August, 30th, 1873. 





ROYAL NAVAL ENGINEERS, 


Sir, —It is some time since I troubled you to insert any com- 
munication of mine, and when last I did so you will probably re- 
member that it was for the purpose of saving our Admiralty from 
what appeared to me unfair criticisms on the part of some of the 
engineers of H.M. Navy. 

ot long previous to the occasion I refer to, Mr. Childers had 
tibetan various reforms into the service, and, although much 
was left to be done before the engineers could be considered to be 
either properly remunerated or fairly treated, still I, with many 
others, Jooked forward to the return of that gentleman to office in 
the certain hope that all reasonable claims would be considered 
an 

I have to confess, Sir, that I made a mistake, I put faith in 
a Liberal Government, and fancied that Liberal principles would 
govern the acts of Mr. Childers’ successors. 

I cannot say how or where it is, but to those who are able to 
observe the progress of naval affairs it is evident that an influence 
of a most sinister description is at work against the engineers of 
the navy. They have been utterly — since Mr, Childers’ 
time, their claims and grievances have been ignored, or what is as 
bad, postponed from time to time, and I am of opinion that unless 
the engineers bestir themselves they will be entirely shelved, and 
a series of attacks commenced even against the position they at 
present occupy. 

Mr. Goschen is not Mr. Childers, or the late retirement scheme 
for captains, commanders, and lieutenants would never have been 

romulgated. Naval officer---executive—legislation would never 
ave reigned rampant as it does at this moment. 

Allow me, Sir, to present a contrast. The list of engineers is in 
such a state that not a tithe of them can expect promotion though 
they should live to the age of Methusaleh, There are ten inspec- 
torships and one hundred and seventy chief engineerships to absorb 
790 assistant engineers; the ch of _ tion for newly 
entered engineers is therefore next to nil. Now fora contrast, 
There are no less than over 1200 positions as captains, commanders, 
and lieutenants, to say nothing of admirals, to absorb only 417 
sub-lieutenants, yet Mr. Goschen is allowing sub-lieutenants of 
one day’s standing to retire on 5s. per day because their chance of 
promotion is so small. 

Let any one imagine, if he can, an engineer student, trained in 
our dockyards and ming qualified as an , to be allowed 
immediately to fix himself on the country for life on 5s, a day be- 
cause his chances of promotion are small; and yet this is what has 
been done by Mr. Goschen with regard to sub-lieutenants. A mid- 
shipman to day learning his profession, to-morrow a sub-lieutenant 
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pensioned for life on 5s. a day. I forbear to designate the trans- 
action as it deserves. This is liberality with a vengeance. 

Does Mr. Goschen know that the engineers’ list is in a very far 
worse state than that of sub-lieutenants? Of course hedoes, Why, 
then, does he consider it unnecessary to apply any remedial mea- 
sures whatever in their case? Why, because they are to be con- 
sidered as an inferior class of officers, to whom injustice is nothing 
new, and to whom hardship has become almost *‘ second nature.’ 
I have been induced to’ ind in these remarks from reading in 
one of your naval contemporaries an article on the Greenwich 
Naval School, in which the Admiralty are praised for the changes 
they have introduced within the last few years into that establish- 
ment. Years ago the sons of naval officers were educated there, 
and it truly asserts that ‘‘many of the most able officers now on 
the navigating list of the Royal. Navy were Greenwich boys, and 
the list of naval instructors and paymasters have also been suc- 
cessfully recruited from the same school.” For reasons which it is 
not necessary to go into here this system was changed, and now 
none but the sons of seamen and marines are admitted, and one of 
the chief proofs of the success of the school is that ‘* last, though 
not least, the boys are being trained for that station in life to 
which they have been born.” Now considering that the Admiralty 
are doing all they can—and that is a good deal—to draw their 
engineer students from Greenwich school, we can scarcely want a 
stronger proof of the estimation in which they hold naval engi- 
neers, nor a better evidence of the reason why the engineers of the 
navy are treated so wonderfully differently from the sub-lieute- 
nants, with whom they mies | rank. 

Mr. Goschen is unfortunate in his advisers. Where he obtains 
his advice with regard to the executive branch of the navy it is 
not difficult to perceive ; where he seeks advice with regard to the 
steam branch it is impossible to say. 

In conclusion, let me ask some of the ‘new blood” which 
we have heard' of, whether they are going to allow the work 
which the ‘‘ old hands” accom lished, after so many years of hard 
struggling, to be undone? t me ask some of the first class 
“*Woolleys” to come to the front before it is too late. Let them 
demand that if open competition is good for the steam department 
of the navy it shall be applied all round ; until it is so they will 
be treated as an inferior race. STEAM. 


DEFTY’S PATENT FURNACE. 

Sir,—As I know you are interested in all improvements in 
machinery or processes, I fancy the following particulars of the 
trial of a new furnace will be entitled to a place in THE ENGINEER. 

Messrs. Henry Defty and Co’s patent puddling furnace was 
tested on Tuesday a Aug. 12th, at Middlesbrough. This 
patent trunk furnace, which has been erected in a somewhat 
temporary manner at Mr. Watteeu's patent nut and bolt works, 
was tried for the first time under the superintendence of Mr. H. 
Defty ; the heat was got up in about three hours, first *in the 
furnace and incline chamber, smelting the surface of the lining to 
a perfect glaze, during which time the iron was being prepared 
in a cupola placed at the high end,of the inclined chamber of the 
furnace, which chamber being put into a revolving motion the 
iron was admitted into it, and in the course of a few minutes the 
iron arrived at the bottom in a perfect puddled mass, showing 
that the iron had during its course down the chamber undergone 
the requisite purification — changing from a liquid to a fibrous 
substance; fairly establishing the complete success of the 
principle of this furnace, and corroborating the opinion ex- 
pressed by one of the most eminent Belgian i The 
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might be the same rate as the trains were running, or very much 
faster, using a lighter rope ; this rope might be — wide and flat, 
and might be connected with the trains in several ways, so th at 
they could be started gradually, the rope always keeping t he 
same speed, and ted or di cted easily, and shunted on 
to another line. I think a separate rope for each line of rails 
would be best, working over vertical pulleys at each end, these 
pulleys to be of such diameter as to allow the trains to run between 
the upper and lower ropes, and the lower rope should be below the 
level of the rails to allow the carriages to run on to the return line 
or siding at the end of a journey. If your readers think the idea 
of any use I can go into details concerning the way in which the 
rope would be connected with the carriages, &c. Xe. 





P. B. E. 





ONE RAIL ROADWAYS, 

Sir,—I notice in your impression of the 5th inst., p. 145, and 
upon ‘‘ Turkish Railways,” a mis-statement, viz., that Mr. Haddon’s 
engineer of public works at Aleppo was the inventor of the 
one-rail railway, &c. &c. My patents for post and railways 
include all Mr. don’s varieties, and date from January, 1870, 
whereas Mr. Haddon’s pamphlet on the subject dates from 1871. 

H. Tempe Humpnureys, M.1.C.E. 

County Surveyor, Limerick. 





TIDAL POWER, 


S1r,—If you look in the catalogue of the Workman’s Exhibition 
held at the Agricultural Hall, you will there find reference to a 
machine for raising water by the rise and fall of the tide, exhibited 
by me, and for which I obtained a certificate and third class prize 
medal. My machine is entirely self-acting, and will work both at 
high and low tide, and could he made to lift any quantity of water 
desired. B.C, 


London Sept. 9th, 1873. 








PRIMITIVE IRON MANUFACTURE, 


Sir,—As I apprehend anything sap J to develope the know~ 
ledge already attained respecting the early manufacture of iron in 
the East will be appreciated by your readers, if the isertion of 
the accompanying paragraph, taken from the ‘‘ British Friend ” of 
this month, will lead to more inquiry it will serve a good purpose:— 
‘* ANCIENT IRONWORKS.—An English gentleman has recently 
discovered, near the Hills of Moses, by the Red Sea, the remains 
of ironworks so vast that they must have employed thousands of 
workmen. Near the works are to be found the ruins of a temple, 
and a barracks for the soldiers protecting or keeping the workmen 
in order. These works are supposed to be at least three thousand 
years old.” Pr. M. 


Croydon, Sept. 10th. 





THE PRICE OF COALS, 

S1r,— Under the above heading your correspondent, “‘ W. H. H.,” 
recommends and gives a sketch of a simple Bunsen burner for 
burning coal gas to heat rooms with. He appears to have over- 
looked the fact that by letting the products of combustion remain 
in the room he is manufacturing an atmosphere of carbonic acid 
gas and aqueous vapour. Now carbonic acid is positively 





present arrangements are far from being complete, many details 
yet being wanting in this construction which are intended to be 
carried outin the patent, Although this experimental machine was, 
to an extent, of a rude and imperfect construction, yet these first 
experimental results are most satisfactory. In the test the iron 
is shown to be a very strong fibrous ductile quality, and can be 
drawn out to the finest point. One of the great features of this 
furnace is a continuous puddling process, and a continuous supply 
of fettling to uphold the same by means of a simple arrangement 
of blast inserted at the lower end of the chamber, spreading the 
dust fettling over the chamber, exposing the same to the action 
of the combustion, which dust immediately smelted on the surface 
of the chamber as a creamy liquid of silicon and oxide of iron; by 
these means the lining can be ——— to any extent, answering 
the double purpose of regulating the heat as required for puddling. 
Now the great desideratum is to have all the clothing on details 
attached to this furnace added, or a complete furnace built, and 
see what amount of iron can be produced in a day or week, which 
must be something enormous, and which, of course, cannot be 
fully ascertained under the present imperfect arrangements. 
Middlesbrough, August 27th, 1873. J. 


RIVERS AND CITIES, 

Str,—I have been looking over your editorial of Friday, 5th 
inst., “‘ Rivers and Cities” Some of the remarks I agree with, 
but there are others I think fallacious. Neither Brindley nor any 
other person ever made «a more profound remark, in the sense he 
applied it, than that the use of rivers—for navigation purposes— 
was to feed canals. The volume of water in a river varies as the 
fall of rain varies, so that dependence cannot be placed on volume 
for navigation. The grade of fall of the river, above tidal influ- 
ence, leaves no channel available in dry seasons, and, in floods, it 
is a destructive torrent. Rivers in a state of nature are, there- 
fore, untamed giants—idle in drought, turbulent in flood—but the 
water in a canal becomes a passive carrier at all times. To pond 
and lock a river is to convert it into a very costly artificial navi- 
gation, but not so tame and amenable as the canal, as floods must 
be provided for and be contended with. Brindley knew well the 
worth of his wise remark, 

As to the future of water supply from ithe Thames: I agree 


with you, the main channel should be abandoned, and the required ‘ 


daily volume be taken from fountains, springs, and impounding re- 
servoirs in the upper branches of the main stream and its tribu- 
taries, free from pollution, because above the sources of pollution. 
There would be millowners and landowners to compensate, but 
much og ay | power might be dispensed with. In 1846 I pro- 
posed to the Liverpool Corporation to make a new river from 
Bala Lake in North Wales, to Delamere Forest, for sixty million 
gallons per day, delivered by gravity in Liverpool ; but the Cor- 
poration was induced to take Rivington impounded water, which 
now fails them. . 

As to rivers pollution, I fully agree with you that rivers must 
continue to be used for trade purposes, but they need not be 
abused as at present. Prohibit the casting in of solids, and regu- 
late as to riparian ownership and uses. Do not let a man claim 
and build on his frontage when this is the middle of a waterway. 
This, however, has been done, 

As to chemical standards of purity attempted to be set up, 
they cannot be enforced without destroying trade. A nation 
cannot eat its cake and have it. The vedas and worsted trades 
of the West Riding of Yorkshire amount to about eighty millions 
sterling per annum. How is this money to be carned with pure 
water rivers? ‘he foul rivers do not produce disease ; this is an 
ascertained fact. 

It is the duty of the State to legislate with common sense for the 
good of all. Great Britain lives by trade, trade requires the use 
of water—-that is trade and manufactures do. This water must 
in use suffer pollution. Those who want fish and bright pure 


waters in their rivers, from source to sea, must leave the of 
trade and go to virgin sites and enjoy themselves, ; 
Isle of Wight, Sept., 1873. RoBEeRT RAWLINSON. 


TUNNEL LOCOMOTIVES. 
S1r,—Why should locomotives be used at all? Would it not be 





better to have a powerful stationary engine at each end of the 
tunnel, working an endless wire rope, at a certain speed, which 





r to the human system, and the aqueous vapour is detri- 
mental to it, and unpleasant. Topias CANIs. 





THE WATER TUBE BOILERS OF THE STEAMSHIP MONTANA. 


Srr,—An experiment with water tube boilers has recently been 
carried out at sea on a very large scale with most unsatisfactory 
results ; and, as the question of a really safe and economical steam 
generator for land and marine —— is engaging considerable 
attention at the present time, it will not be out of place to discuss 
the various points of interest connected with the subject, and I 
have no doubt there are several correspondents who could throw 
light on the matter. 

Water tube boilers have been before the public for a great many 
years, and their advantages over the existing types are well recog- 
nised. The most competent engineers admit that the principle is 
the correct one. It is as well to say that no parallel can be drawn 
as to the conditions under which a boiler works when composed 
solely of tubes of moderate diameter, and the old boilers which 
have a shell of large proportion. The question then is, Why have 
they failed under continual working, and what are the conditions 
which a water tube boiler should fulfil? I consider they are the 
following : That it must be free from dangerous explosions, econo- 
mical in fuel, and durable; the other minor points more or less 
hinge on these qualities, 

A sectional boiler is safe, because the volume of water it con- 
tains is subdivided; and, therefore, accidents to one tube do 
produce disastrous results to the remainder. Persons may be 
scalded by the out-rush of steam and boiling water, but no explo- 
sion in the proper sense of the term occurs. 

From the numerous patents continually being applied for, and 
from experiments, it appears that one of the principal points on 
which the success of a water tube boiler depends is a perfect cir- 
culation of the water over the heated metal, that is, a continuous 
flow of water in one direction. 

Water tube boilers are generally composed of a number of hori- 
zontally-inclined generating tubes, having the water for evapora- 
tion within them. On heat being applied to these, the water is 
gradually raised in temperature, and my bg wy rises with 
the steam bubbles to the highest end of the tubes; the tendency is 
to leave the lower ends only partly filled. To avoid this, one 
arrangement was to _—_ an inner concentric tube, the object 
being to separate the currents, returning the cooler or denser 
water through this inner tube to the lower end of the outer one as 
quickly as the lighter or warmer water flowed up to the annular 
space around it. This in practice did not answer, and one eminent 
firm discarded the inner tube. 

The only correct way to ensure circulation of the water is to 
admit it at the lowest end of the generating tubes and let it flow 
out at the opposite end, there receiving it in suitable return or cir- 
culating pipes outside the boiler, consequently not exposed to 
heat. These pipes will convey the water to the opposite end of 
generating tubes from which it escaped, and in that way establish a 
constant and ect circulation of the water through the tubes of 
the boiler. If heat is applied to these circulating pipes, as has some 
times been done, the water on becoming heated would rise, and we 
should have a upward currents in all the tubes, which 
would destroy circulation and produce foam and priming. 

A green-house heater is always provided with a flow and return 
pipe, and no one would think of endeavouring to pass two contrary 
currents through the same tube, Then why forget this essential 
feature when designing water tube boilers? It should be borne in 
mind that only a current in one direction should flow through each 
tube; the return current must be conveyed through separate 


pipes. 

Lhe result of imperfect or no circulation of the water through 
the generating tubes is very oy 2 amy and dangerous. The 
metal also deteriorates through being unduly heated. This over- 
heating destroys the joints and connections, causing destructive 
leakage at those parts. 

It is also requisite to collect the deposits and saline matter which 
are contained in the water in receptacles not ay to heat. It 
there becomes harmless and may be i y blown out. If 


not so collected it will settle in the gerierating tubes, forming a 


bes, 
hard incrustation on the heated metal, and will’ then be baked by 
All joints and connections must be out- 
and visible; any damage or leakage can 
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then be at once detected. No india-rubber or other perishable 
packing is required, as the expansion and contraction of the tubes 
can be provided for without such, and if the joints are not exposed 
to heat they will keep tight. Water tube boilers have been before 
the public sufficiently long to establish their reputation, and 
though prejudice and capital would oppose their adoption, there 
is no question as to their being the boilers of the future, if pro- 
perly Tedoned. and these mishaps will only tend to their improve- 
ment. C.E. 
Stratford, Sept. 11th, 1873. 








THE WEST METROPOLITAN MAIN DRAINAGE 
WORKS. 
(Continued from page %.) 
BOILERS TO PRINCIPAL ENGINES. 


“*These boilers, of which there shall be eight, shall be Cornish 
boilers, Gft. Yin. internal diameter and 22ft. in length, with two 
flue tubes 2ft. Zin. internal diameter each, extending from the 
front of the boiler to the back, fixed as shown. 

“The shell of the boilers to be jin. in thickness of the best 
Staffordshire plates, lap riveted. connected to the ends, which 
shall be ,4in. thick. Care is to be taken to oa the 
plates of the shell so that their edges shall not form shelves for 
water to lie on, that is to say, the top plates are to be outside the 
side plates, and the bottom plates are to be inside the side plates. 
The ends of plates forming longitudinal seams in the shell to be 
double rivetted. 

‘“* The two flue tubes 2ft. 7in. internal diameter to be hin. thick, 
all of guaranteed Lowmoor iron or Bowling iron, and to have 
butt joints with T iron covers 5)in. by 3 by 4in., the longitudinal 
seams to be welded, and the vertical seams riveted to the T iron 
covers with jin. rivets at 2in. apart. 

‘* The ends of the boilers to he formed of three plates of -9,in. 
thick, one plate 3ft. Yin, high, which is to contain the attachments 
of the two tire flue tubes, the horizontal seams of these plates are 
to but, and are each to have a T bar 44in. deep with the feather 
projecting 4/in. to receive the stays, the thickness of the bar is to 
4in. The plates at the flue end are to be flanged inward so as to 
make a joint to the shell of the boiler. 

‘*T wo cast iron fire door fronts to be provided and bolted to each 

boier ; they are to bear on the ends of the fire flues, and not to 
hang on the bolts, which are to be collar bolts permanently fixed in 
the boiler. These fronts to be fitted with cast iron fire doors 
having sliding plates, and with wrought iron ash-pit dampers, or 
draught plates hinged so as to be removable at pleasure, and per- 
forated with slots, which may be opened or closed at pleasure by 
means of movable louvres, as shown upon the drawings. 
. “A pair of safety valves, din. diameter, to be provided for 
each boiler; they are to be of gun metal and are to have gun 
metal seats carried on a double branch cast iron standard; the 
valves are to be loaded up to 35 Ib. on the square inch above the 
atmosphere; the levers are to be of wrought iron (guided in loosely 
fitting gun metal pins as a fulcrum); they are to be graduated from 
actual experiment, and to be marked at every 5 lb. with figures. 
The bearing surface of the valve seats to be only jin. measured on 
the slope. 

“The ends of each of the boilers are to be stayed to each 
other by four longitudinal wrought iron stay rods, two above and 
two below the flues, each rod having an area of 1} square inches 
in the smallest part of its section ; these rods are to have T heads 
welded on them, to take four fin. rivets in the T bars, which form 
the joints of the middle end plates with the adjacent plates, In 
addition to these four stay rods there shall be in the upper part 
of each boiler two other stay rods; these are to be 1}in. diameter in 
the body part, and are to have their ends enlarged to rs ages at the 
enlarged parts they are to be screwed to take nuts inside and out- 
side the boiler, bearing on wrought washer plates Gin. diameter by 
Jin. thick. 
~ “ Three cast iron soot doors in cast iron frames, to be built into 
the brickwork, are to be provided for each boiler, to give access to 
the flues. 

“Each boiler to be fitted with two manholes, the one in the 
middle of the front plate below the fire tubes, and the other in the 
tup plate, as shown. 

** A cast iron flue damper in a cast iron frame is to be provided 
for each boiler. A wroughtshackle is to be fastened to the damper, 
and a jin. short link chain with a cast iron counter weight, 
to be provided with pulley fastenings and all other necessary 
fittings and appliances. 

**Chequered plates of wrought iron to be provided and let into 
the stone covering over the boilers as shown on the drawings, also 
strong cast iron plates over ash holes and over pit, giving access to 
blow-off pipe. 

**Each boiler shall rest on four strong cast iron cradles or 
bearers, of the pattern shown on the drawings, to be supplied by 
the contractor, and they are to be fitted to the underside of the 
boilers very carefully. 

“Three complete sets of firing irons of sufficient length for the 
fires, each consisting of a rake, a slice, a picker, a stoking iron, and 
a shovel, shall be provided. 

** Each boiler shall be furnished with the following fittings :— 
One nozzle with Gin. stop valve with brass screwed spindle and 
iron turned hand wheel, together with feed pipes, force pumps, 
injectors, and valves of the most improved arrangements, and in 
every respect complete, blow-off or mud taps, blow-off pipes, grate 
bars, bearing bars, dead plate, Hopkinson’s patent safety whistle 
apparatus, Giffard’s injector, steam cocks, two water line gauges, 
Lourdon’s steam gauge, one lock up safety valve, two ladders to 
stokehole from top of boilers, and all other apparatus, matters, 
and things whatsoever shown on the drawings, or necessary and 
proper for the perfect working and safety of the boilers, 

** The fronts of the boilers are to be cased with sheet iron, and 
the spaces filled in with hair or felt or as may be directed, and such 
fittings as are in front of the boilers are to be made so as to come 
through conveniently. 

** All the pipes are to be well and effectually clothed and fitted 
with valves as shown. 

** All the boiler plates are to have the name of the maker 
stamped on them in such a manner as that when the boiler is 
completed it shall on each plate be visible from the exterior of the 
shell, or the interior of the flues as the case may be. 

“Any plate which cracks in flanching, drilling, or riveting, 
which is shelly, or has any other defect, is to be rejected. The 
plates are to ed the corners properly thinned down where re- 
quired, and no loose pieces or filling in pieces are on any account 
to be used, The whole of the seams are to be chipped and caulked 
inside and out; no sal ammoniac or other materials are to be used 
to rust the seams, but they are to be made tight entirely by good 
and careful work. 

‘The rivets are to be of the best quality of iron, #in. diameter; 
they are to be of the same make as the plates they rivet, and 
are to be 2in. apart centre and centre, and are to be made 
with the heads of this form. All the rivets are to fit the 
holes most accurately ; should any not do so, they are to 
be replaced, and no attempt is 5 § made to tighten them 
by caulking. 

‘All rivet holes are to be carefully drilled and rimered out 
ae ~~ plates are put together, and all the riveting to be done 

oy hand, 

“‘Each boiler shall be carefully tested at the contractor's 
expense, under the inspection of the engineer and his assistant, in 
the first instance in the maker’s cael remises, with steam 
pressure of 751b. per square inch, the whole of the valves and 
cocks, &c., having been temporarily fixed on with india-rubber 
joints, previous to proving, and so remaining until after they have 
been proved ; and subsequently after erection in place, with cold 
water at a pressure of 1001b, per square inch. Each of these 





pressures are to be a up for at least one hour, and the boilers 
are to be perfectly tight under both these pressures. 

“The contractor shall provide and erect a 10-ton travelling 
crane to span the width of 1 the engine-house, and to be made so as 
to travel the entire length of the building, with all necessary hani- 
rails, chains, blocks, &c., for the proper working of the same, 
Tram rails shall be laid along the top of the walls, also a ladder to 
reach from the travelling crane to the beam floor. 

“The contractor shall likewise find and provide the followin 
tools and materials, namely,—(1) Two pairs 10-ton hempehoanel 
pulley blocks ; (2) two pairs of 10-ton brass-sheaved snatch blocks, to 
reeve at the sides ; (3) Two pairs of 3-ton iron-sheaved pulley blocks; 
(4) two ve ag hammers of three pounds weight ; (5) two sets of 
bright stocks, dies, drills, taps, andspanuers, for the pins and nuts 
of the engines and other works, arranged on mahogany moulded 
frames, to be suspended in the engine-house ; (6) four spare sets 
of brass piston pins and iron cover pins ; (7) four Bourdon’s vacuum 
barometers, and two similar steam gauges, to be screwed to the 
wood jackets of the cylinders, and connected with the steam and 
eduction pipes of the engines ; (8) four Harding’s patent ‘in. dia 
meter counters for registering the number of strokes made by the 
engines, to be fixed and made to work by or from the engines (one 
counter for each engine) in such manner as the engineer shall 
direct ; (9) one spare seat for the suction valves, and one spare face 
plate for the delivery valve of the sewage pumps complete ; (10) 
four spare buckets and clacks for the cold pumps, geared 
complete ; (11) one spare set of brass nozzle valves for the engines. 

(To be continued.) 


LOCOMOTIVES AT THE VIENNA EXHIBITION, 

AT page 166 we give a series of diagrams, for which we are in- 
debted to a German contemporary, illustrating the principal 
features of some of the locomotives exhibited at Vienna. We 
shall give other diagrams in subsequent impressions, The en- 
graving explains itself, and it will not fail to prove interesting to 
a number of our readers, 





COAL-MINING at the Monkwearmouth Colliery, Sunderland, has 
been at a standstill since Saturday, in consequence of an irruption 
of the water which underlies the magnesian limestone of the dis- 
trict into the shaft of the upcast A pit. 

GkEaT PuMPING ENGINE.—The following is the description of 
the pumping engine set up in the Sanite Barbe mine of the Char- 
bonages réunis, Charleroi, The engine is of 1000 nominal horse 
power, and is direct-acting, that is to say the cylinder is placed 
over the shaft and the piston acts directly on the main rod, which 
is sustained by two counterpoises of twelve tons each. The water 
is taken up at present at a depth of 600 metres, but the engine is 
arranged to work to 700 when required. The main rod, of wood, 
is double throughout its whole length, and works two sets of 
lift pumps of thirty metres and nine sets of force pumps of sixty 
metres ; the diameter of these pumps is sixty centimetres (24in.), 
and they are capable of raising 700 tons of water per diem, The 
valves, which may be acted on either antomatically or by hand, 
are on the Cornish system, and with their seats all made entirely of 
bronze. The condenser is on the Leforet system, generally 
adopted on the Continent for large pumping engines. The steam 
cylinder is 3°30m. in diameter and 4°67m. high, and is supported 
by two plate iron girders, the ends of which rest on two stones, 
each weighing about 30 tons; the piston has a stroke of four 
metres, and its rod is 8°52m. in length and more than thirty centi- 
metres in diameter. The steam is supplied by two sets of generators, 
each consisting of eight tubular cylindrical boilers. In the con- 
struction of this engine more than 1000 tons of cast and wrought 
iron, steel, and brass, and 370 cubic metres of oak and pine wood 
have been used. The following are the weights of the principal 
parts of the machinery :—Steam cylinder, 30 tons; bottom and 
cover of the same, 2!°57 tons ; piston, piston-rod, and crosshead, 
29°45 tons ; counterpoises in plate iron, with ares, Xc., 58°00 
tons. It is highly creditable to the directors and men of the 
Couillet works, where this engine was made, that the whole was 
got into place without a single accident. 

HypRAvLic Motors AND ToRRENTS.— Under this title M. Ch. 
Grad has read an interesting paper before the Industrial Society 
of Mulhouse, relating to the works which have turned to account 
the torrent of the Weiss, and has for twelve months or more 
supplied the weavers of the valley of the Orbey with water-power, 
which does away with the necessity for the use of steam. This 
economic result is due chiefly to the method adopted of regulating 
the currents of water resulting from the melting of the snow and 
heavy falls of rain by means of artificial reservoirs. The em- 
bankment of the Black and White Lakes, which feed the torrent 
of the Weiss, has rendered the flow of water regular, and 





sufficient for the establishments in the valley at all seasons. These 
lakes of the Orbey occupy the most picturesque site in the Vosges, | 


and form two magnificent amphitheatres, cut as it were out of | 
the flank of the mountains at the height of 1000 yards above 
the level of the sea. The lakes are bordered by steep inclines and 
bold masses of disengaged rock, some of which lie across the 
embouchures of the lakes like Cyclopean stepping stones. 
stunted willows and low-growing shrubs form the only vegetation, 
and when the sun shines brightly on the grand expanse of water, 
with the surrounding rocks and sand, the eye can hardly support 
the dazzling brilliancy of the reflections, and when the “ary. 


rages over the mountains the scene is one of the wildest fury. 


| 
A few | 


SouTH KENSINGTON MuseuM.—Visitors during the week end- 
ing 6th September, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p m., Museum, 14,252: Naval and other collec- 
tions, 1515 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 6 p.m., Museum, 1702; Naval and other collec- 
tions, 55; total, 17,554; average of corresponding week in former 
years, 13,574 ; total from the opening of the museum, 12,748,121. 

Cosmic Dust.—The subject of cosmic dust has recently 
received a valuable addition from a renowned Scandinavian. Dr. 
Nordenskiold, the well known Polar traveller, in a letter dated 
Mossel Bay, September 9, 1872, latitude 79 deg. 53 min., establishes 
a proof that metallic iron is precipitated in minute particles from 
the atmosphere. Some years ago Dr. Nerdenskiold called attention 
to the presence of iron in snow, but this was attributed to the 
exhalation of factories. His point was that if he found iron in 
the snow of the Artic regions the objection named would not hold 
good. He has found it there, and has opened a question of 
singular interest. As to his former experiences, it may be 
mentioned thaé in 1869, and on the Ist January, there was a fall 
of so-called meteoric dust at Hessle, near Upsala, In December, 
1871, Dr. Nordenskiold examined the snow which had fallen near 
Stockholm. He found it charged with a considerable amount of 
black matter resembling soot, and since he had some misgivings as 
to it being the emanation of the Stockholm chimneys he made 
investigations with the view of establishing the cosmic dust 
theory. The snowfall of December, 187i, had been unusually 
severe. It had lasted nearly a week, had caused the loss of 
several lives in the neighbourhood, and was, to the recollection of 
the oldest inhabitants, the largest fall ever experienced. Judging 
that the impurities of the atmosphere were brought down during 
the first days, he examined some snow corresponding to that period. 
He found blacks consisting of organic matter rich in carbon mixed 
with small particles of metallic iron. Later on his brother, whom 
he had asked to make similar experiments, obtained the same 
result with snow taken from under the trees of a forest in Finland 
far removed from all habitations, ‘To crown his investigations le 
met with the same result in Arctic latitudes. Writing from the 
above-named place, he says that on melting snow which covered a 
floating sheet of ice, he obtained a grey residue, consisting of frag- 
ments of northern plants and metallic iron, 

THE MANAGEMENT OF MEN,.—One of the greatest difficulties 
under which the young engineer labours, more especially in the 
outsct of his career, is that experienced by him when placed in 
charge of a number of unruly and insurbordinate men. Not only 
do these remarks pertain to the civil engineer, but also to his 
mining and mechanical colleague, whose troubles in the matter of 
strikes are sometines even greater than those of the first mentioned 
class. A civil engineer in general has in the East to deal with 
uneducated Irishmen, and in the West with the Chinese. The 
principal way of overcoming the strikes of the former appears to 
be by force, as they are apparently oy omg = to any other argu 
ment, and the young engineer must bear this thoroughly in his 
mind, The Chinese have not as yet become sufficiently Ameri 
canised to be aware of the mischievous power which they possess, 
and therefore we seldom hear of a strike among the Chinese 
labourers on a railway or other public work. The mining 
engineer has to deal with men who, to use their own words, “think 
they know as much about mining as he does,” and it is only by 
long-continued and conclusive evidence of his superiority over 
them in the matters of his profession that he can gain their 
respect and esteem, but that point once reached no Czar or Mikado 
ever had more control over his subjects than the mining engineer 
has over his workmen. Has an explosion taken place, the miners 
at first hover around the mouth of the pit, expectant, undecided, 
wishing to enter, and yet reluctant, when the news having travelled 
rapidly as all bad news will, the engineer arrives breathless upon 
the scene. Scarcely a moment elapses ere the confusion has 
entirely ceased, and though the excitement may be more intense, 
yet it now causes no disturbance, Then, when the engineer makes 
a call for men to descend the shaft, is there any hanging back? 
No, rather a rivalry as to the party who shall first be allowed to 
risk their lives. And again, when an explosion occurs while the 
engineer is within the mine, see what an energetic and desperate 
effort for life is made by the combined labours of the miners, 
aided by the skill and judgment of the engineer. Barriers of cars, 
coal and dust are hastily erected, and others behind them, to 
prevent the entrance of the terrible choke damp or the not less 
deadly white damp, and the struggle of mind against matter 
ends only with the death or rescue of the party. But when an 
explosion takes place with only the miners and labourers inside, do 
we ever find such regular and systematic efforts for the preser 
vation of their lives’ No, they generally retreat as the approach- 
ing gas warns them, till they meet with a miserable death in most 
remote portions of the mines. In conclusion we may say, the way 
to manage men, be they miners, labourers or machinists, is first gain 
their respect by firm treatment, and then show your superiority by 
causing it to be manifest in your work.— Polytechnic Bulletin, U.S. 

An AMERICAN VIEW OF THE VIENNA EXuHIBITION.—The 
Vienna correspondent of the New York Times writes thus of the 
Exhibition. It will be seen that his verdict is not very flattering, 
and we may add that rumours have reached us which tend to 
show that cholera is much worse in Austria than is usually 
imagined :—And now it may be asked whether or not the 
exposition can be called a success. Financially speaking, I am 
afraid it is very far from being so. A week ago the treasury was 
entirely empty, there was no money to pay labourers or current 
expenses, and the exposition was really bankrupt. A very large 
number of persons have to be employed here to do the work of 


Before jthe embankments were constructed the excess of water | half the number with us, and the daily expenses amount to 8000 


caused by melted snow or rain disappeared in a few hours, and florins. 


had little effect upon the level of the lakes, while in the valley | 
below the torrent roared furiously for three months in the year, | 
and disappeared almost entirely at other times. The form of the 
lakes aided the construction of the embankments which have | 
converted them into reservoirs ; the embouchures are about twenty- 
five metres wide, and the embankments which fill these spaces, 
are seven'een metres in width, and raised to the height in one case 
of five, and in the other to ten metres, above the natural land. The 
embankments are formed by two walls of granite, the intervals 
between them being filled up with stones, sand, ared clay resulting 
from the decomposition of feldspar, and which form a very compact 
concrete. Another wall of hydraulic mortar is formed on the inner 
side of each embankment, in order todiminish the infiltration as much 
as possible. The exit for the water is by cast iron pipes firmly tixed 
in the base of the embankment, protected on the side of the lake 
by a cage, and fitted on the outer side with a trap which works 
within a water chamber in order to protect it from frost. 
channel is continued between walls of masonry. When the reser- 
voir is full the superabundant water runs off through a cutting in 
the top of the embankment and solidly lined with slabs of stone 
to avoid accident, and a ape about half a metre in height is 
raised on the lake side of the embankment to prevent injury to the 
latter by the waves, which are raised with great violence at times 
by the west wind. The two lakes insure a reserve of about three 
millions of cubic metres of water, 1,800,000 in the Black and 
1,200,000 in the White Lake ; the basin of the former is 570, and 
thatof the latter 412acresin extent. Taking the averageof theyear, 
the depth of water formed by the snow and rain is equal in that 
part of the Vosges to about 1°500 metres, with oscillations between 
one and two metres. The proportion between the amount of water 
which falls into the lakes and that which is retained by the em- 
bankment is 25 to 1, but this reserve is quite sufficient not only to 
insure motive power to the works in the valley during the dry 
seasons, but also for the irrigation of the meadows during summer, 
at which time, before the construction of the embankments, the 
lakes supplied no water. The whole of this valuable work has 

n done at the cost of 40,000f., and the cost of watching and 
maintenance is estimated at not more than three or four thousand 
francs a year. 


| florins a day. 


| bedroom which was let 
| quoted at five florins. 


This requires the presence of 10,000 paying visitors, and 
yesterday there were only 13,600, and the day before, a florin day, 
— than 2000. I do not mean to give this as the general average, 
for it is altogether too high, and I conjecture that the receipts 
thus far have been light enough to leave a deficit of some 2000 
The reason is very simple—there are few strangers 
in Vienna. Prices at the hotels have increased rather than dimi- 
nished, the police regulations merely preventing the fancy prices of 
large apartments, and allowing a very considerable rise upon the 
smaller. In every room the price has to be posted up, but a single 
at three florins per day in May is now 
Dinner at the tab/e d’héte has risen from 


i three florins to three and a-half, and a few kreutzers have been 


‘able item here. 
The | 





added to the wine. ‘There has been a rise also in the carte. Halt 
a chicken is now quoted at two florins or a dollar, and to this 
must be added the cost of cab-hire, which is a very consider 
Now, many people can afford to pay eight 
or ten dollars a day for their bare living, but when you add 
to this the bad weather, the intense heat, the fear of cholera, 
and the prevalence of fevers, they are apt to think that it does 
not pay to remain after the first glance at the exposition. There 
is now no fixed price for cabmen, and nearly every stranger is out- 
rageously ouietied, Beyond question this general rapacity and 
dishonesty has driven thousands from Vienna, and in a very short 
time we shall have ageneral crash, It can also be urged, with reason 
I think, that the exposition is too vast for a country like Austria, 
If her means are equal to it, and I will not say that they are not, 
these means have not been employed to the best advantage. Here, 

rhaps, we come upon a subject to which I referred in my last 
etter—the utter want of ingenuity among all classes, Further- 
more, the various officials who have the matter in charge do not 
work harmoniously together, and although the facts are kept 
secret as far as possible, it is known that Baron Schwartz is in con- 
tinual hot water with some of his colleagues, while the Imperial 
Government and the Imperial Commission are very far from being 
in accord. In point of fact the Austrians can have very little to 
say about the disputes in the American department, and if they 
facetiously speak of our delegation as ‘‘ the disunited Commission 
of the United States,” we can take our revenge by retorting in a 
great variety of ways. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzav, Rue de la Banque. 
BERLIN.— Asner and Co., 53, Mohren-strasse. 
VIENNA. —Messrs. Grroip and Co, 
LEIPSIC-—A.pHonse Dire, b 

NEW YORK&.—Witimer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE, 


*,* With this week’s number we wsue as a Supplement a two-page 
Lithograph, representing an 8-Coupled Locomotive, K.K. Siidbahn, 
Austria, Herr Gottschalk, Engineer. Each number, as issued 

by the publisher, should contain this Supplement, and Subscribers 

are requested to notify the fact should they not receive it. 


TO OORRESPONDENTS., 


*,* In order to avoid trouble and confusion, we find it necessary to 
i correspondents that letters of Se pe A addressed to the 
public, and intended for insertion in this ae, S = 
arom, Co coenee & 0 ee ee ” by the 
writer to himself, and bearing a 2d. postage , in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. : : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our ¢ ‘ to keep copies. ) 
«* All letters intended for insertion in THE ENG or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications. 

E. D. (Tidal Power).—Send on Blue-book. 

Mr. P. Greaves.—A letter lies at our office for this gentleman. 

A.—A force pump will work when buried to any depth in water. 

Inow Master.—Sir W. Armstrong and Co., Newcastle-on-Tyne. 

E. F. B.—Write to theeditor of the ‘‘ Iron Trade Review,” Middlesbrough. 

A Wovutp-Be Enoinger.—Ball’s Mechanics; you can procure it through 
any bookseller. 

A. C. anp Co.—You can procure the pamphlet from Mr. Todd, Jamaica- 
street, Leith, N.B. 

A. G D.—You can probably obtain peat from Messrs. Clayton, Atlas Works, 


Harrow-road, 
H. 8. K. anp Co.—To a certain extent, yes. The water will be found higher 
dations of the Select Com- 


at the sides of such a tube than in the middle. 
Horser.Lesu.—We recently published 
mittee, which will supply you with all the information you require. 
MacK.— We arerequested to inform this that he can obtain dead 
stroke hammers from Messrs. Justice and Shaw, engineers, Philadelphia. 
X. Y. Z.—The formule are reliable. You may consider the area of angle 
iron as being added to the top and bottom plates, unless the girder be very 


shallow. 

©. H. (Garden-place).— IVe do not know of any book which will tell you what 
you want to wo. Box's treatise on mill-gearing may, perhaps, supply 
the information. 

A. 8. (Dewsbury )—We advise you to keep your present situation until you 
can procure another in London, which is no easy matter just now, unless you 
have connections there, 

ProGREssS.—The spring arrangement would not answer at all, and another 
correspondent has suggested wire rope, which is a very old idea, The atmo- 
spheric system would not answer. 

W. H.S.—Wecan hardly tell you what is meant by the term nominal horse- 
power. In some places it means 10 circular inches of piston, and many other 
undefinite things in various localities. 

To CORRESPONDENTS.—Letters are lying in our publishing department for 
the undermentioned correspondents :—“ Pit girders,” Hindustani,” “ M. P. 
Greaves,” “A. W.,” ‘‘ Robout,” ‘“‘ Pressed Nails.” On application a 
stamped addressed envelope is L 

M.— We have no doubt you could get the book from Messrs. Spon. The only 
readily available information on the Bradford faiture besides that contained 
in THE ENGINEER which we can call to mind will be found in the “* Mechanics’ 
Magazine.” Several articles on the subject were published in that journal 
just after the catastrophe. 























STEEL WIRES. 
(To the Editor of The Engineer.) 

Sir,— Would any of your correspondents kindly inform me who are the 
manufacturers of hard steel wires in 6ft. straight lengths? W.E. W. 

September 10th, 1873. 

VERTICAL BOILER TUBES. 
(To the Editor of The Engineer.) 

Srr,—Will any correspondent of Tue Enorweer kindly inform me how 
to keep tubes of a vertical boiler tight? They are 5in. in diameter, fer- 
ruled and stayed ; the space from tup of water to top of boiler is 3ft. 6in. 
When up to 60 1b. steam they blow. R. LT. M. 








WHITILE'’S PROCESS OF MANUFACTURE OF NAILS. 
(To the Bditor of the Engineer.) 

Srr,—I thank you for your kindly notice of my patent nail machinery, 
which appeared in your impression of the 5th inst.; but shall feel obliged 
if you will correct an important error. It states in page 144 that “the 
process is repeated with such rapidity that three hundred 4in. nail blanks 
can thus be forged in the space of forty minutes.” It should have been 
turee thousand, &c., in the space of forty minutes. 


darborne, near Birmingham. WituraM WSITTLe, 
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Tur Ewnoreer can be had, by order, from any newsagent in town or country 
at the various railway p+ be s oritcan, Uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) «2 «+ «oe £0 lds. 6d. 
Yearly (including two double numbers) .« .. «« £1 9%. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
made, THE ENGINEER is registered for transmission abroad, 
FOREIGN SUBSCRIPTIONS. 


Foreign subscriptions for thin copies are received at the following rates. 
Subscribers paying in advance, at these res, wil recive Ez ENGINEER 
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PRUSSIAN SIEGE OPERATIONS. 

THE siege operations conducted by the Prussian army 
have this autumn attracted attention in an unusual d ‘ 
The War-office despatched Colonel Heyman, R.A., of the 
department of the Director of Artillery, to watch the pro- 
ceedings, and supply information on points where he might 
consider we had anything to learn. The German system 
of gapping and making batteries have long been repre- 
sented in the siege works at Chatham, and it is a question 
whether it can be said that there was really much new in 
them in the first instance; indeed, on the whole, it is 
doubtful whether more new features may not appear in 
our own siege operations than in those of Prussia. Setting 
aside, however, startling novelties, in which the German 
army hardly professes to take the lead, we do well to seek 
in siege operations for information on what constitutes the 
essence of German success—method and organisation. 
The siege works were carried on this year—and will, we 
believe, continue to be carried on for some years to come— 
against a face of the fortress of Grandenz, which may be 
seen on any good map on the right bank of the Vistula. 
These operations are by no means so popular in their cha- 
racter as those at Chatham, where the place is commonly 
carried by a dashing assault at the conclusion of the pro- 
gramme, but they are what we should naturally expect 
them to be, thoroughly business-like. We must wait for 
the report which Colonel Heyman is now drawing up for the 
War-office, in order to be in a position to discuss the matter 
fully; nevertheless, it now seems to deserve a passing notice. 

It appears that the scale on which the operations are 
conducted, although larger than we see at Chatham, is not 
so gigantic as might be expected. The numbers of men 
employed this year were nearly as follows :—Sappers and 
pioneers, 4420, and infantry, 1560, besides four batteries 
of artillery of four guns each. It follows, therefore, that 
there was much work indicated instead of being carried 
out, and it required a good professional knowledge of the 
subject to form any judgment on many of the pro- 
gramme. The engineering feature which had attracted 
most attention in England, and promised to be most in- 
teresting, was the mining, it having been believed that 
experiments on a large scale, with various explosive com- 
pounds, would be carried out. Dynamite was actually 
used, but no gun-cotton; the results we must leave for 
Col. Heyman’s report. The artillery of Prussia is not 
generally considered to be good in the same striking degree 
as the rest of the army, nevertheless, there is one branch 
of fire in which we gave it as our opinion, in THE 
ENGINEER of November 20th last, that they were pre- 
eminent, that is vertical and curved fire. Counter- 
scarps and concealed batteries have long been pro- 
minent features in Prussian systems of fortification, it 
is not, therefore, surprising that in the presence of works 

ially inviting the powers of curved fire, the latter 
should have become well developed. Good results of this 
action of fire we hoped to hear of at the German siege ope- 
rations, nor were we disappointed. The same cutting 
dowr of hidden walls in deep ditches that we read of in 
the siege of Strasburg was here to be seen under condi- 
tions a‘lowing of the scrutiny of all present. One or two 
points not formerly understood in this country may be 
noticed. The guns are repeatedly fired in the same 
direction by means of graduated scales across the front 
and rear portions of the carriage, which admit of the 
gun being on each occasion laid at the same angle to the 
direction of the platform as before, or with any desired 
correction. In fact, there is an improved application of 
the plan of laying by battens and chalk. The tangent 
scale provides for the desired elevation. The most impor- 
tant point, however, is the existence of a look-out man, 
) where he can see the wall which is being destroyed, 
and signal to the battery so as to correct their aim after 
each round, which he does with a flag on much the same 
system as that used by the markers at our rifle buts. At 
first sight this seems a means of assisting the battery that 
could seldom be adopted on service ; practically, however, 
this is said to be toa great extent feasible, although the 
service is, as we are informed, one of extreme peril. The 
value of life, however, does not appear to be rated so high 
even in peace times in Germany asin England. We are 
not now ing of the necessary sacrifice of life for a 
great end, but of the waste of it through neglect of wise, 
though often, no doubt, tedious precautions. Any one 
who had much to say to powder work knows the sur- 
prise with which foreign officers generally, as a class, receive 
and conform to the directions which are so rigidly enforced 
on any one entering our Government cartridge <a 
factories. The remembrance of this comes pai Yy upon 
us in connection with the Prussian autumn siege operations, 
because of the startling fact, the last that we now pre 
pose to notice, that during the course of them no less 
ten men were killed. It is easy to conceive of some single 
accident causing loss of lives, as may happen any day from 
the bursting of a boiler in a factory; but in this case the 
loss of life was not caused by a single accident, nor was it 


due to the action of any power ordinarily beyond control, 
or of new and unuspected character. 
Captain Kutzbach, of the Prussian Engineers, who has 


visited this country, and is well known by reputation, was 
the officer directly superintending most of the minin 
operations. After the springing of a mine charged wi 
po ee he pressed forward to the seat of action assured 
safety to some extent, as he considered, by the existence 
of a shaft in the vicinity. With such precipitation did he 
advance, that himself and six of his men sank overpowered 
by inhaling the gas produced by the explosion, and were 
only withdrawn with life extinct. That an officer should 
be allowed to follow the instincts of his enthusiasm, un- 














fettered by rigid re ions drawn up by older and 
cooler h may well be a matter of not only regret, but 


also of surprise. But what shall be said to the fact of 





three men on another occasion losing their lives from the 
bursting of hand grenades? That it is a service of danger 
to throw these missiles by hand is undoubted. An English 
artillery non-commissioned officer, who had thrown 

' numbers from the head of a sap in our New Zealand war, 
used to be regarded with deserved for the feat, and 
we do not know whether even he gave them the three 
| regulation waves of the arm to insure the fuze burning 
so far as to preclude the possibility of the enemy picking 
them up and throwing them back before they burst. Re- 
cognised as a dangerous performance, the manipulation 
of hand grenades be tab attended with caution. It 
is even said, on one expedition, that they were found 
most effective fuzed, but with no powder in them, 
for if filled they were frequently thrown without lighting 
the fuze ; while, on the other hand, their fizzing was sufli- 
cient to frighten the enemy, even although a little expe- 
rience would have taught him that they did not burst. 
Without endorsing this tale, which we trust is a libel 
against the armies in question, we cannot but recommend the 
method of using them in mock siege operations, especially 
with fuzes so unusually bad as des in question appear 
to have been. The fate of a good soldier killed by throwing 
a bad hand grenade at an imaginary enemy is surely one 
to be lamented. As regards the death of Capt. Kutzbach 
and his men, the question may concern civil engineers as 
nearly as military ones. Was the gas that killed him 
ordinary carbonic acid, or was it what may be termed 
nitroglycerine gas? We fear it may be difficult now to 
determine this question, but it may indicate the desirability 
of a little more experiment as to the products of the explo- 
sion of nitroglycerine compounds, and the circumstances 
insuring their complete combustion, and safety in ap- 
proaching the spot afterwards. 


LOCOMOTIVES FOR HEAVY INCLINES. 

Ir is universally admitted by engineers that the more 
nearly a railway approximates to a perfectly straight line, 
on a dead level, the nearer does it come to perfection. This 
fact was indeed recognised fully in the very inception of 
the railroad system. St soon became evident, however, that 
unless comparatively steep hills could be surmounted by 
locomotives, and unless these machines could approxi- 
mately possess the power of turning a corner, their 
sphere of usefulness would be an exceedingly limited 
sphere; and as a consequence, from a period which dates 
back as far as the birth of “the oldest inhabitant ”—in 
other words, the most elderly member of our profession 
who has taken part in the construction of railways—endea- 
vours have been made to adapt locomotives for use on 
steeper and steeper gradients, and sharper and sharper 
curves; and the success at last attained has been so great 
that there are few turnpike roads in the United Kingdom 
which could not be worked by locomotives, provided the 
roads were furnished with permanent-way of sufficient 
weight and strength to carry the engines. The construction 
of locomotives for steep inclines still attracts the most 
earnest attention of engineers. The mere possession of the 
faculty of getting up hill, however desirable in a locomo- 
tive, does not represent everything wanted. Engineers 
require not only a design suitable for such work, but an 
engine which will do the work at the lowest possible cost 
in fuel and repairs. To this want is to be attributed the 
production of the designs of Engerth, Meyer, Fairlie, and 
several other engineers. Each inventor, naturally enough, 
claims that his own design is better than any other. A 
discriminating | een however, hold that the statements of 
inventors are of secondary importance. What they require 
is the evidence of facts, as supplied by working accounts of 
railway companies. Our duty, on the other hand, lies in 
putting before our readers all the information we can obtain 
on the subjects which interest them, without regard to the 
claims of inventors, and in expressing such opinions as are 
justified by our own knowledge and experience concerning 
the facts which we may be in a position to publish. There 
are few questions connected with railway working of more 
importance in the present day than the cost of traffic on 
steep inclines, and as our contribution to the subject we 
propose to consider here a phlet entitled “ Note sur le 
Service du Matériel et de la Traction des Chemins du sud 
de VAutriche et en particulier sur UExploitation du 
Semmering et du Brenner en 1870 et 1871,” by Herr A. 
Gottschalk. This pamphlet is a reprint of a paper read 
before the French Institution of Civil Engineers, and 
intended for distribution in the Vienna Exhibition building. 
In our impression for May 30th we gave a short account 
of the actual working of the Semmering incline, and we 
published an engraving taken from a photograph of one of 
the engines used for the purpose. Unfortunately,when we 
went over the line Herr Gottschalk was unable to accom- 
pany us, and thus one or two inaccuracies crept into our 
article. Of these the most important is the statement that 
steel rails are not used, the fact being that recently steel 
rails have been adopted. The other error lies in the fact 
that we gave the name of the pits from which the coal used 
comes incorrectly, in the sense that the coal used does 
not come from the Keflach district alone, but from several 
other districts. Herr Gottschalk has, with much courtesy, 
written to us to correct these mis-statements, and he has sent 
us with the pamphlet, the title of which we have quoted, 
complete drawings of the most improved locomotives 
| working the Semmering and Brenner, and almost indentical 
| with that exhibited at Vienna, the principal difference, 
| indeed, being in the position of the sand box. We give this 
‘week an external elevation and half plan of one of these 
engines ae scale, and in subsequent impressions we shall 
reproduce the whole of Herr Gottschalk’s drawings, with 
a translation of his pamphlet. For the present we shall 
confine our attention to giving a general description of the 
engines and a few of the figures as to working expenses, 
&c., supplied by the author. : , 

The first and most noteworthy feature in the engines 
working the Semmering and Brenner inclines is the enor- 
mous size of the — — ar amin M. 
Eugene Flachat’s wo’ en long ago : grand foyers, 
bas nel ”—that is to = “ Big fire-box, low fares,” or 
more accurately as to meaning, though less expressive, 
“with a large fire-box the cost of working is reduced.” 
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Acting on this principle, Herr Gottschalk regards the 
tube surface really as a secondary consideration, although 
he takes care to provide enough of it; but the fire-box 
surface he looks upon as his mainstay, and the engine which 
we illustrate has, in consequence, a grate 2°120 metres, or 
7ft. long, and 1°020, or a little over 3ft. 4in., wide, the 
total surface being 23'2 square feet nearly. The fire-box 
surface amounts to a little over 115 square feet—10°7 square 
metres. The tubes are 205 in number, 2°047in. diameter 
outside, and of the enormous length of 4°760 metres, or 
15ft. 7hin. They present a total heating surface of, in 
round numbers, 1715 square feet-—159°30 square metres— 
the total heating surface of the engine being 170 square 
metres, or 1830 square feet. The tube surface, it will be 
seen, is enormous, yet Herr Gottschalk appears to attach 
the most secondary importance to it, and it is not too 
much to say that we have no doubt he would adopt still 
larger tire-boxes at the expense of his tube surface if he 
could, The mean diameter of the boiler barrel is 1°430 metres, 
or 4ft. 8 Sin, nearly,the thickness of plates being 15 millimetres, 
or ‘591in., that of the smoke-box tube plate being 24 milli- 
metres, or ‘945in. The wheels are 1°106 metres, or 3ft. 7}in. 
diameter, and the cylinders are 19°685in. diameter, and 
24-0 16in. stroke. The weight loaded on each pair of wheels is 
given by Herr Gottschalk as 13 tonnes, or say 12°75 tons, the 
total weight being approximately 51 tons. It will be 
proper to state here that in some of the engines more 
recently built by Herr Gottschalk larger dimensions of 
boiler than those we have given have been adopted. The 
diameter of the barrel ad, te increased to 1°500 metres, 
or a little over 4ft. llin., by which more steam room is 
obtained, and the steam is found to be drier when it enters 
the cylinders. In order that the engines may get round 
the curves, which are of a radius, in many instances, as 
small as 600ft., a lateral play of 20 millimetres, or ‘78in., is 
allowed on each side to the trailing axle, and a play of 
"197in. at each side is allowed to the leading axle. We need 
scarcely add that the latter measurement quickly doubles 
itself after the engine has been at work for a little time. 
We can vouch for the fact that by the aid of this expedient 
these eight-coupled engines get round nine chain curves 
with great facility. 

Having thus given the more important dimensions re- 
quired at the moment, we may proceed to consider the 
results obtained in practice from these engines, The expe- 
riment has not been carried out on a small scale, seventy- 
five engines of the type having been made since 1870. Of 
these, five have been fitted with Bessemer steel fire-boxes, 
the steel being very soft, and of the same quality as that 
used in ten engines built in 1867 for working the Brenner 
Pass, which have given no trouble we understand, the 
precaution being taken to make the steel boxes nearly 
as thick as though they were of iron, namely, ‘551lin. 
To provide for the cleaning of the boiler sixteen 
mud plugs are fitted, ten of these being in the 
fire-box shell. The engines are all worked with tenders, 
llerr Gottschalk claiming for such engines advantages over 
those of the Fairlie and Meyer systems, which we cannot 
stop to consider at length. It must suflice to say that it 
would be very difficult to carry water enough in tanks to 
provide for the exigencies of a dry summer, when com- 
paratively long runs have often to be made without taking 
in a fresh supply. It may be asked what have these par- 
ticulars to do with the cost of working! We believe, how- 
ever, that we have referred to nothing that does not bear 
intimately on the running and repairing expenses. The 
wear and tear of fire-boxes is, for example, an important 
item, and Herr Gottschalk plainly implies that the cost of 
working with tender engines is less than it would be with 
tank engines, and it will not be forgotten that a large 
number of tank engines, on Engerth’s system, have been 
converted into tender engines. It will thus be admitted, 
we think, that we have not digressed from our subject. 

The working expenses of the line, as affected by the 
locomotives, may be classed under the heads—1st, fuel ; 
2nd, repair of engines ; 3rd, repairs of roads. As regards 
the first point, it appears that in 1860 the consumption of 
fuel, including station shunting, reached per train per 
kilometre 36 kilos., or approximately 441b. per mile. In 
1871 this consumption was reduced by one third. We 
shall, as we have said, give details of working expenses 
in another impression—for our present purposes, however, 
we cannot do better than supply the following condensed 
statement of the expenses of traction per kilometre. Each 
passenger train running the journey, cost in 1867, per kilo., 
1G66f.; in 1868, per kilo., 1°386f.; in 1869, per kilo., 
1-246f. ;in 1870, per kilo., 1*481f. ; in 1871, per kilo., 1°327f. 
The trains were all hauled by a single engine with six 
coupled drivers. Up to 1869 all goods trains were taken 
over at twice. The cost in 1867 was, per train, per kilo.,3°332f. 
In 1868 the cost fell to 2°772f. In 1869 two engines were 
employed, one at each end of the train, and the cost fell to 
2492f. In 1870 it rose again to 2°962f., falling once 
more in 1871 to 2°654f. As regards, secondly, the cost of 
repairs, the details supplied by Herr Gottschalk are ex- 
tremely meagre. It appears, however, that tires run upon 
the Semmering about 75,000 kilos., while upon other por- 
tions of the line they run about 200,000 kilos. They are 
all made either by Krupp or at the Bochum Works. As 
to the cost of mattaining the permanent way it appears to 
have amounted to ‘672f, per kilometre in 1871. 

It requires little observation to understand that the 
engines designed by Herr Gottschalk represent a very im- 
portant system, from the working of which a t deal 
may be learned. No doubt opinions will differ as to 
its merits ; but the engineer of the line can always 
answer his opponents by stating that none of them 
know as much as he does about the conditions under which 
he has to work; and he may further say with truth that, 
whether his system is theoretically bad or good, it has been 
proved to be so far good that by it he has conducted the 
traffic of one of the most impracticable routes in the world 
with the utmost certainty, safety, and satisfaction to the 
public for several years, 

THE WIGAN ACCIDENT. 

Noruine occurs without a sufficient cause; and this 

statement is especially true of railway accidents. When a 





catastrophe takes place on one of our iron roads, ergin ers than in good working order, and the permanent way is 
| most substantial as regards rails, chairs, and sleepers, but 


can almost invariably tell why it happened within ac most 
a few hours, whatever the general public may think; and 
the Wigan accident is really only an apparent exception to 
the rule. While an inquiry was pending it would have 
been injudicious, to say the least, for any journalist to 
supply a direct explanation of the cause of the event, how- 
ever well satistied he might have been of its accuracy ; 
and acting on this principle we did no more than hint, 
in a leading article which appeared in our impres- 
sion for August 15th, at the causes which induced a 
portion of the tourist train to diverge from the main line at 
Wigan. Granted that certain usual conditions existed, 
the explanation lay almost in a nutshell. It was just 
possible, however, that those conditions did not exist, and 
that our conclusions would therefore prove incorrect. As 
it ~ ye however, there was nothing abnormal or un- 
usual in the working of the traffic through the Wigan 
yard. The theory which we had formed may therefore be 
accepted as correct ; and as the inquiry is now at an end 
there is no longer any reason for keeping silence, and we 
shall proceed to place our views more fully before our 
readers than we have yet done, with the great satisfaction 
that Captain Tyler’s explanation of the cause of the acci- 
dent is almost identical with our own. 

It is unnecessary to recapitulate the facts that must 
already be familiar to every intelligent individual in 
England. The apparent puzzle lay in finding an explana- 
tion for the divergence of the latter portion of the train 
from the main line at a pair of facing points. There are 
two explanations, and only Anan. se the pointsman 
shifted his levers before the last carriage of the train had 
passed, and so picked out a vehicle which was followed by 
the others, or else the train jumped at the points on to the 
loop line. Now the first theory we reject absolutely, and 
at once ; it is, in the first place, improbable that the points- 
man would touch his levers while the train was passing, and 
in the second place, even if he did, he could not possibly 
shift the switch rails. The thing could not be done 
—it is a physical impossibility, for reasons which 
will be obvious to every railway man. If we 
reject this hypothesis, as we must, then we are thrown 
back at once on the second theory, namely, that the latter 
portion of the train got off the metals at the point, and so 
ran into the loop. Now there is nothing remarkable in a 
train getting off the rails, and had the derailment occurred 
at any other place than a pair of points, the affair would 
have been invested with no mystery whatever ; nay, more 
than that, if the train had simply got off at the points, no 
one would have felt the least surprise. The only remark- 
able feature about the accident, when we come to sift it, 
lies in the assumed fact, that the latter part of the train 
ran along the loop line, and it has, curiously enough, been 
taken for granted that the carriages really were switched 
into the loop and ran along the rails. But it is a matter 
of fact that, if this really had taken place, there would not 
necessarily have been an accident. The carriages once on 
the loop line, would have run through and out at the other 
end, As it happened, they caught the platform, and fell 
over each other in confusion. Our explanation of the event is, 
that it was simply a case of derailment of the latter half 
of the train, which took place in the following way. 

We have already called attention to the fact that on the 
London and North-Western an exceedingly clumsy system 
of bending the rail to receive the point of the switch is in 
use. In our impression for August 15th will be found a 
diagram which will explain our sem and which 
diagram we reproduce here. On the London, Chatham, 
and Dover, Metropolitan Extension, Metropolitan District, 
London and Brighton, and many other lines, a much safer 
and more elegant system is adopted, the effect being that it 
is almost impossible to tell the precise point where the 
switch seems to grow out of the stock rail. Fig. 2 is in 
no sense an exaggeration of the perfection of the union 
of the two rails, as any one can see for himself 
who will use his eyes at Victoria, or Ludgate-hill, to 
name only two of many stations. Now, there is reason 
to believe that the Caledonian carriage was a little wider 
in gauge than the carriages immediately before it; and it 
is also clear that it was lurching right and left pretty 
violently in going through Wigan yard. In a word, it had 
acquired that peculiar sinuous roll which is the most 
dangerous motion a railway vehicle can have, because of 
the tendency to run only on three wheels 
ata time, the weight being taken off one //G./ PIC 
wheel of a pair, and thrown on the 
others all round the carriage in suc- 
cession. ‘Thus calling the wheels A and 
8, C and D, we have the load taken in 
rapid succession and in regular order, 
off A first, B, C, and D carrying the A 
load. Then off C, A, B, and D taking 
the work, and so on. Under these cir- 
cumstances the leading wheel of the 
Caledonian carriage, carrying for the 
instant little or no load, lurched into 
the bend in the rail at A, and the jerk 
sufficed to throw it up until the flange j 








escaped. On descending again the flange/ [L_ . 
dropped between the point and _ the 

stock rail, and forced the point open 

sufficiently to let the next pair of wheels get on the switch- 
This operation is very different from the performance of 
the same work by a pointsman. It would be accomplished 
instantaneously, and would not of necessity be attended by 
any permanent injury to a pair of points iow to be old 
and well worn. The Caledonian carriage once on the 
switch rails would simply drag the other carriages 
behind it off the rails, as it did the carriage preceding 
it, and it would then guide them into the loop—per- 
haps with some of its wheels on the rails and others on the 
ballast. Such is our explanation of the matter, and 
the following extract from the report of Captain Tyler 
will show that his views are very closely similar to ours. 
After referring to the theory that the pointsman shifted his 
levers, and rejecting it, Captain Tyler on thus :— 
“There is no evidence that the rolling stock has been other 











it was not in good adjustment. There were irregularities 
in line and level which would tend to cause oscillation in 

assing vehicles at the facing points, and there was a bulge 
inside the off rail to the extent of 5-16ths of an inch 
between the off tongue of the facing points and the off 
tongue of the leading points, 5ft. 9in. on the south of them, 
in consequence of the standard rail being bent to receive 
the tongues of the points. The system of bending rails at 
the points is a common one, and is practised by other 
companies besides the London and North-Western Railway ; 
but certain other companies do not bend their rails for the 
purpose in this manner. Such a system requires to be 
applied in all cases with care and discretion, and it is 
certainly objectionable as applied in this particular case, in 
which every off-wheel ing along the main line—which 
is straight—meets with what is practically a bulge of 
5-16ths of an inch inside the off rail. The tendency of 
such a bulge, if it were struck by an off-wheel, may be 
to throw the flange of the opposite near wheel of a 
vehicle over the near tongue of the points in advance—in 
fact, to produce an effect similar to that in which the 
present accident appears to have originated. The points 
and permanent way, remaining apparently in the same 
condition, had since been run over by other trains at high 
speed. One of the same engine-drivers stated, in fact, that 
he had that morning passed through Wigan with the same 
train at a higher speed than on the morning of the acci- 
dent. The bulge above referred to has been for two years 
subjected to the test of passing trains at all speeds without 
any previous bad result. The general condition of the per- 
manent way, however, might, nevertheless, with a little 
extra oscillation in the vehicles after leaving the curve of 
thirty chains’ radius on the south of the station, have been 
the cause, owing to an unfortunate lurch of one of them, 
of the present accident.” 

We may, we think, rest content to leave the matter here 
without further comment. It is unnecessary to add that 
we are perfectly satisfied with Captain Tyler’s explanation 
of this accident, inasmuch as it was foreshadowed by 
ourselves almost before the official inquiry began. We 
may point out, however, that had the points been locked, 
or had the levers been so arranged, and in such good order 
that play was impossible, the accident might never have 
occurred, or even if derailment had taken place, the conse- 
quences would have been less serious. If trains are still to 
run at high speed over facing points through Wigan and 
similar station-yards, then we venture to think that common 
sense would indicate the necessity of abandoning a system 
of fitting points which has been rejected in all recent 
practice by the best authorities on railway construction. 
We have no hesitation in speaking of the use of a bent— 
or to use Captain Tyler’s words a bulged—rail at a facing 
point run over at high speed, as a relic of barbarism which 
should find no place on a splendid road like the London 
and North-Western. 





LAUNCH OF THE SHAH, 

THE launch of the Shah, late Blonde, at Portsmouth was most 
successfully carried out on Wednesday under the superintendence 
of Mr. Robinson, Master Shipwright and Chief Engineer of Ports- 
mouth Dockyard. The ceremony of christening was performed b 
Lady M‘Clintock. Praise is due to the Master Shipwright and his 
staff for the way in which all the work was carried out. There 
was not a single accident or mishap. The launch of the Shah has 
added to the navy an unarmoured iron screw frigate sheathed with 
wood. She was laid down on the 7th of March, 1870, as the 
Blonde, but her name was changed in ation of the visit of 
the Shah of Persia. She is designed to carry twenty-six guns. 
The engines are to be supplied by Messrs. Ravenhill and Co., of 
1000-horse power (nominal), and will be fitted with Hirsch’s patent 
propeller. She is expected to attain great speed under steam, 
and, from the fineness of her bow, this expectation will no doubt 
be realised. The principal dimensions are :—Length between per- 
— 334ft. 8in.; length of the keel for tonnage, 298ft. 5in.; 

readth extreme, 52ft.; breadth for tonnage, 51ft. Gin.; breadth 
moulded, 50ft. 4in.; depth in hold, 17ft. 64in.; burden in tons 
(O.M.), 4210 40-94; total weight when completed for sea, 
5700 tons ; load draught of water forward, 21ft.; aft, 25ft. She 
will carry about 950 tons of coals; this, at half-boiler power, 
would enable her to keep under steam for nine days, or, at full 
power for four days, and it is expected that a speed of about 
sixteen knots will be obtained at the measured mile. Her arma- 
ment will be—main deck, sixteen 6}-ton guns on slides, two 
64-pounders on common truck carriages ; upper deck, two 12}-ton 
guns, six 64-pounders. The 12}-ton guns on the upper deck are 
carried one at each end of the ship; turntables are fitted from side 
to side. These guns are covered by the poop and forecastle, 
which give protection from rifle-firing, falling spars, &c., when in 
action. ‘The ports are recessed, and allow a great range of fire. 
The foremost gun, or bow chaser, fires from two ports of a side, 
and commands an arc of from 23 deg. abaft the beam to five 
deg. across the keel, or a total range of 118 deg. ; the after gun, 
firing from one port of a side, has a range of from 15 deg. before 
the beam to 5 deg. across the keel, giving a total range of 110 deg. 
The pop is a novel feature in the construction of this ship, and 
the ar t is idered a great improvement on that of the 
Inconstant, a similar ship, the heavier guns being carried on the 
upper deck, where they can be given the greatest possible range, 
and being available when main-deck guns could not be used. She 
will be fitted with Forester’s steam-stearing gear, steam capstans, 
and all the modern improvements in steam pumps and auxiliary 
engines for fire service. The ship is divided, by means of water: 
tight bulkheads and flats, into twelve compartments ; the iron 
plating is covered on the outside with two thicknesses of carefully 
selected teak planking, the inner thickness secured to the ship 
with iron fastenings, the outer secured to the inner thickness by 
metal fastenings, Great care is taken to prevent any galvanic 
action betwee. the iron of the hull and the copper with which the 
outside sheating will be covered. For the same reason the after- 
art of the keel, together with the stern and rudder-posts, are 
ormed of gun-metal, These, together with the rudder, have all 
been cast in the dockyard at Portsmouth, and weigh about 50 tons. 
The ship’s side, on the main deck between the guns, will be lined 
with i ved half an inch in thickness ; this is to prevent the spread 
of splinters, which would be caused were the sides lined in the 
ordinary way with wood ; and it is to be observed that the work, 
both in wood and iron, has been admirably carried out, and will 
bear comparison with any yet done. 











THE coal supply of the United States in 1872 was 41,752,609 tons, 
and for 1873 it is estimated that it will amount to about 
43,000,000 tons. The chief ucing region is Pennsylvania, the 
ield of her coal mines, which are constantly extending their area, 
ing estimated to be now worth 53,000,000 dols, a year. 

















Serr. 12,°18738. 
THE WHITWORTH ENGINEERING SCHOLAR- 


SHIPS. 

* Ar the suggestion of Sir Joseph Whitworth, the Lords of the 
Committee of Council on Education have announced certain im- 
portant alterations in the conditions under which the scholarships 
in mechanical engineering, founded by that gentleman, are hence- 
forth to be held, the experience in the past competition for the 
scholarships having proved to him the necessity of establishing 
rules which shall ensure the holders of them shall devote them- 
selves to the studies and practice ry for mechanical engineer- 
ing during the tenure of the scholarships. 

It is therefore resolved that as soon as possible, that is, in the 
competition of 1875, every candidate for a scholarship shall pro- 
duce a certificate that he has worked in a mechanical engineer's 
shop, or in the drawing-office of such 1 shop, for two years con- 
secutively. In 1874, nine months’ consecutive work only in the 
engineer’s shop will be required. The age of intending candidates 
will still remain twenty-two years, as at present. Each candidate 
will be examined in the appointed sciences, as also in smiths’ 
work, turning, filing and fitting, pattern-making and moulding, as 
already established, and the same marks will be awarded as at 
present. 

In 1875, and the following years, each holder of a scholarship 
appointed under these new TP an will be required to produce satis- 
factory evidence at the termination of every year that he has 
made proper advances in the science and practice of mechanical 
engineering, by coming up for an examination similar to that 
which is prescribed for the competition, both in theory and prac- 
tice ; and thus, although the scholarships may still be held for 
three years, they may be withdrawn at the end of each year, if 
the scholar has not made satisfactory progress. 

The number of scholarships in the competition of 1874 will be 
reduced from ten to six. Each scholarship will be of the fixed 
annual value of £100, together with an additional annual sum, de- 
termined by the results of the progress made in the preceding 
year. Then, at the end of each year’s tenure of the scholarship, 
the scholars appointed under these new rules will, as before 
stated, be examined in theory and in practice in the same manner 
as in the competition for the scholarships. On the results of this 
examination the following payments, in addition to the £100 be- 
fore mentioned, will be made among each year’s set or batch of 
scholars :-—To the scholar who does best in the examination, £100; 
tothe second, £60; to the third, £50; to the fourth, £40; to the fifth, 
£30; and to the sixth, £20, provided that each scholar has made 
such a progress as is satisfactory to the Department of Science and 
Art, which will determine if the sum named, or any other sum, 
shall be awarded. 

At the expiration of three years’ tenure of the scholarships 
under these new regulations, a further sum of £300 will be 
awarded, in sums of £200 and £100, to the two scholars of each 
year’s set or batch who have done best during their own scholar- 
ships. And in this way it will be possible for the best of the 
students at the end of his period of tenure of the scholarship, to 
have obtained £800, and the others in proportion. 

The prizes of £100 down to £20 will be awarded according to 
the total number of marks obtained by the students in practice 
and theory, in the examination at the end of the year, and the 
prizes of £200 and £100 will be awarded by adding together the 
marks obtained by the students at the end of the three years. 

The Whitworth scholarship prospectus will be revised in conso- 
nance with these regulations, We annex the following memo- 
randum, prepared by Sir Joseph Whitworth, on which' the pre- 
ceding =F se have been based :— 

**(1) The experience of the past competitions for my scholarships 
has proved to me the necessity of establishing rules which shall 
insure that the holders of the scholarships shall devote themselves 
to the studies and practice necessary for mechanical engineering 
during the tenure of the scholarships, 

**(2) To effect this, I propose to the Lords of the Committee of 
Council on Education that as soon as possible, i.e., in the competi- 
tion in 1875, every candidate for a scholarship should produce a 
certificate that he has worked in a mechanical engineer’s shop, or 
in the drawing-oflice of a mechanical engineer’s shop, for two years 
consecutively. In 1874 six months’ consecutive work only in the 
engineer’s shop will be required. The candidate must be under 
twenty-two years of age. 

“*(3) The candidate for the scholarship will be examined in the 
appointed sciences; in smith’s work, turning, filing and fitting, 
pattern making and moulding, as already established, and the 
same marks will be awarded as at present. 

“*(4) In 1875, and the following years, each holder of a scholarship 
appointed under these new rules will be required to produce satis- 
factory evidence at the termination of every year that he has 
made proper advances in the science and practice of mechanical 
engineering by coming up for anexamination similar to that which 
is prescribed for the competition both in theory and practice. 

**(5) The scholarships may be held for three years, but may be 
withdrawn at the end of each year if the scholar has not made satis- 
factory progress. 

‘*(6) The number of scholarships in the competition of 1874 will be 
reduced from ten to six. Each scholarship will be of a fixed value 
of £100, together with an additional annual sum determined by 
the results of the progress made in the preceding year. 

“*(7) At the end of each year’s tenure of the scholarship, the 
scholars appointed under these new rules will, as before stated, be 
examined in theory and in practice in the same manner as in the 
competition for the scholarships. On the results of this examina- 
tion the following payments, in addition to the £100 before men- 
tioned, will be made among each year’s set or batch of scholars. 
To the scholar who does best in the examination, £100; to the 
second, £60; to the third, £50 ; to the fourth, £40; to the fifth, 
£30 ; and to the sixth, £20, provided that each scholar has made 
such a progress as is satisfactory to the Department of Science and 
Art, which will determine if the sum named, or any other sum, 
shall be awarded. 

“*(8) At the expiration of the three years’ tenure of the scholar- 
ships under these new regulations a further sum of £300 will be 
awarded in sums of £200 and £100 to the two scholars of each year’s 
set or batch who have done best during their tenure of scholarship. 
In this way it will be possible for the best scholars at the end of his 
period of tenure of the scholarship to have obtained £800, and the 
others in proportion. 

“*(9) The prizes under paragraph seven will be awarded according 
to the total number of marks obtained by the students in practice 
and theory in the examination at the end of the year. The prizes 
under paragraph eight will be awarded by adding together the 
marks obtained by the students at the end of each of the three 
years, 








, RarLRoaD Iron, —Statistics relating to the exports of railroad 
iron, of all sorts, from this country during recent years will not be 
devoid of interest to our readers. The increase in these exports 
during the last few Ege is certainly remarkable, Going back to 
the year 1856 we find that railroad iron was exported to the amount 
of 461,870 tons, which amount was steadily maintained during the 
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| | Description 
Names, Groups Awards, of medals 
ie | __|__ awarded. 

Jvhnson, Jabez, and Fildes, Vv. Honourable Mention — 
44, Spring-gardens, Man- 
chester 

Johnson, I. C., and Co., IX. Medal - Merit 
25, Great Tower-street, 
London 

Johnson, J. M., and Sons, XII. | Medal + -' Merit 
3, Castle-street, Holborn 
London 

Johnson, Matthey, & Co., f tl Medal " 2 
Hatton-garden Works, ‘ , ae ‘ ” | Progress 
poe sag VII. | Medal - Merit 

Johnson, Richard, and! VII Medal - - | Progress 
Nephew, 27, Dale-street, 
Manchester 

Johnson. Richard,Clapham ‘VII. Honourable Mention _ 
and Morris, 27, Dale-st., 
Manchester 

Johnston, W. and A. K., XII. | Medal - - Merit 
4, St. Andrew’s-square 
Edinburgh 

Jones, G., ‘Trent Potteries,| IX. | Honourable Mention — 
Stoke-upon-Trent | | 

Jones, Orlando, and Co,,| IIL. Medal - - Progress 
York-road, Battersea, 
London 

Jones, Owen, %, Argyll- XII. | Diploma of Honour _- 
place, London | 

Jones, Pryce, Newtown, V. Medal - - Merit 
Montgomeryshire 

Jones, ‘I. andJ. H., Evans, Vv. Medal - - Merit 
an Co., Newtown, | 
Montgomeryshire 

Keiller, James, and Son, IV. Medal - Merit 
Dundee 

Kennedy's Patent Water) XIII. | Medal - - Merit 
Meter Co. (Limited), 
Kilmarnock 

Kent, G. B., and Co., 11, X. Medal Merit 
Great Marlbvrough-st., 
London 

Kent, George, 199, 200,/ VII. Medal - Merit 
2)1, High Holborn, Lun- 
don 

Kenyon, John and Co.,| VII. Medal - - Merit 
Millsands, — 

Kerr, Price, and Co., . j satite Mamet 
Underwood and Oak- mF cree Mention Merit. 
shaw Mills, Paisley aaretaien —_ ; - | Sere 

Kerr, Scott, and Son, 8, Vv. Medal Progress 
Cannon-st., London 

Kesselmeyer, W. and C., ¥. Honourable Mention 
1, Peter - street, Man- 
chester 

King, Frederick, and Son, IV. | Honourable Mention _ 
140, Leadenhall-street, 
London 

King, William, Gillroyd, Vv Medal Merit 
and Springtield Mills, 
Morley, Leeds 

Kirby, Beard, and Co. VII. | Honourable Mention _ 
is, Cannon-st., London | 

Kirkman, J., and Son, XV. | Medal - | Progress 
3, Soho-sq., London 

Kirkstall Forge Co., VII. | Medal - Merit 
Leeds XII. | Medal - - | Progress 

Klaftenberger, C. J., 157, XIV. | Honourable Mention | pon 


Regent-st., London 
XIV. | Diploma of Honour 


Kullberg, V., 105, Liver- 
pool-rd., London 


Medal - - 




















few immediately following years. The first important 
tution is noticeable in the year 1867, when the amount exp 

was 580,571 tons. Subsequently the increase has been most rapid, 
and from 1,060,123 tons in 1870, has reached an extent of even 
still greater magnitude, notwithstanding recent fluctuations in the 
prices ruling foriron. It is an ee fact, too, that while in 
the year 1856 the computed real value of our exports of 

iron was £4,095,309, in 1870 the value was no less than £8,764,448, 
thus showing that in the few years embraced within the 


mentioned the exports of this iron were more than doubled, 





ssuredly a significant fact. 





Laird Bros., Birkenhead XVII. | Merit 
Lancaster, A., 27, South! yi. Medal - - | Progresa 
Audley-st., London | ‘ 
intone get my Co.| VII. | Diploma of Honour | - 
(Limited), andore, Dr. | | 
Swansea 
Lang. a o, 27,| XIV. | Honourable Mention = 
oundsditch, London 
—— —_ 22, Old a | Honourable Mention 
jond-st., London 
Lavers, A. H., Nine Elms, IX. Honourable Mention 
London 
Lawrence, W., and Co.,| XIII. | Medal - - Progress 
14, St. Mary Axe, Lndn * 
——" -¥ — - XIII. | Diploma of Honour 
ope Foundry, Leeds . 
a 7 J., 60, _ Vv. Honourable Mention 
ohn-st., fest Smith- 
field, London | 
Leather Cloth Co., 4, Can- | Vi Medal - - | Merit 
non-st., London | 
= * —! —- | VIII. | Honourable Mention = 
ouse, King-street, St. 
Heliers, Jersey 
Lee, H. N. and E,, 27, Vv. | Medal - Merit 
Watling-street, and 138, 
High Holborn, London | 
Lee, Jas. Abraham, Severn XI. Medal ° - | Merit 
lronworks, Lydney, | 
Gloucestershire | 
7 Bn ae 147,/ XII, | Honourable Mention | — 
Strand, London | 
Lennan, W., and Sons,; yy, | Medal - - | Merit 
29, 80, 31, Dawson-st., | 
Dublin | | 
Leonardt, D.,and Co., 69,/ yt. | Medal . - Merit 
George-street, Parade, | 
Birmingham | 
<<" — T., High-st. v. | Medal - - Merit 
Cato! . | 
— we § oe mers sea | XIIIa. | Honourable Mention — 
ronworks, Shrewsbury 
— —_ a | Medal . -| Progress 
ngs, Halifax | 
i Abel, Douglas, Isle| x J, | Medal . -| Merit 
of Man 
ere, Bon. re Vv. ae Mention _ 
pr. Weymb-st., Ladn VIL. onourable Mention _ 
Lloyd, Attree, and Smith, Vv. Medal ° . 
32, Wood-st., Cheapside, 
London | 
Lloyd, E., Horticultural Il. Medal - - | Merit 
Works, Grantham { XIx Medal - - Merit 
i : om = Regent- v. Medal - - Progress 
8 » London 
Lockett, Leake, and Co.,| XIII, Medal . - | Progress 
Strungeways Engraving 
Works, Manchester 
London Stereoscopic and}; yj], | Medal - - Merit 
a Co., Re- 
gent-st., London 
——, Penge II. | Honourable Mention - 
Cornwall | 
i B, Suyet., XVII. | Honourable Men tion = 
> 0} 
igi, te = wong For-| y, | Honourable Mention ~ 
neuk-st., 
Lyons, William, Park-st.,, xy], 
a) | | 
—~ Re ol _. 343,/ VII. | Honourable Mention a 
lord-st., 
inane, Ne IV. | Medal - - | Progress 
Mander, Bros. Ill, | Medal : - Merit 
Works, Wolverhampton | 
— = 2 "| Vv. = Medal - - | Progress 
Marshall, Sons, and Co., ¢ | | 
(Limited), 4 Gains- | XIII. | Medal - - | Merit 
borough, Lincolnshr. XIII. | Medal - - | Progress 


Names. 


Martin, Claude, 9, Great 
Winchester-st., London 

Massey, B. and 8., Open- 
shaw Canal lronworks, 
Manchester 

Mather and Platt, Salford 
Ironworks, Manchester 

Matthews, J. and Co., 
Hatton Garden Works, 
Liverpool 

McCall, John, and Co., 
137, Houndsditch, Lndn 

McLachlan, Lachlan, Man 
chester 

McNaught, John and Wm. 
St. George's Foundry, 
Rochdale 

MeNicol, John, 97, Buch- 
anan-st., Glasgow } 

Merryweather and Sons, 
63, Long Acre, Lndn 

Middlemore, W.,Holloway- 
rd., Birmingham 

Milburne, W., 7, Todd-st., 
Corporation-st., Manchr. 

Milner, Thos., and Sens, 
Phenix Works, Liverpl. 

Millner, W., and _ son, 
Macclesfield 

Milward, J. F., 60, Great 
Hampton-row, Birmgm. 

Milward, H., and Sons, 
Redditch, Worcestershe 

Minns, J., Thorne-lane, 
Norwich 

Mintons,Stoke-upon-Trent 

Minton, Hollins, and Co., 
Stoke-upon-Trent 

Mitchell Bros., Waterfoot, 
near Manchester 

Mitchell, James, and Co., 

Tweed-place Mills, Gala- 
shiels, N.B. 

Moir, John, and Son, 56, 
Virginia-st., Aberdeen, 
and 14, Commercial-st., 
London 


Mond, Ludwig, Farn- 
worth, near Warrington 


Moore, E., and Co., South 
Shields 

Moore and Weinberg, Bel 
fast, Ireland and Dun- 
dee, Scotland 

Morant, Boyd, and Blan- 
ford, 91, New Bond-st., 
London 

Morley, |. and R., 18, Wood- 
st., Cheapside, London 

Morton and Sons, hidder- 
tninster 

Moser, H. and R J., New- 
road, Wandsworth-road, 
London 

Mulliner, H., Leamington 
Spa, Warwickshire 

Murecott, T., ts, Hay- 
market, London { 

Neal, John, 44, 46, 48, Edg 
ware-road, London 

Neave, S., and Sons, 7, 
Peel-st., Manchester 

Nevile, Reid, and 
Windsor, Berks 

Newcastle Chemical Works 
Co, (Limited), 4, Quay 
Side, Newcastle-on-‘lyne 

New, D., and Co., Moscow 
Works, Nottingham 

Nicholson, J. O., Maccles- 
field 

Nicholson, W. N., and Son, 
Trentlronworks,Newark 

Nicoll, D., and ‘o., 58 


Co., 





and 5%, Paternoster- 
row, London 
Norris, 8. E., and ©o., 


High-st., Shadweil, Lud. 
Nussey and Pilling, Park 
Works, Park-lane, Leeds 


Ogden, T., and Co., Wer- 
neth Ironworks Mill, 
Oldham 

Ormerod, Miss Eleanor, 
Sedbury Park, Chepstow 


Packard, E., and Co, Ips- 
wich, Suffolk 

Page, E., and Co., Bedford 

Palmer’s Shipbuilding Co. 
(Limited), Jarrow-on- 
‘Tyne 

Parkington, J. R., and Co., 
24,Crutchedfriars, Lndn. 

Parsons, Fletcher, and (o., 
Gravel-lane, Southwark, 
London 

Partridge and Co., Lom- 
bard-st., Birmingham } 

Pascall, Atkey, and Son, 
Cowes, Isle of Wight 

Patent Cork Co., 1, Great 
Winchester-st. -buildings 
London 

Patent Gas Co. (Limited), 
25, Fenchurch-st., Ladn. 

Patent Machine Stone 
Dressing Co., 21, Great 
George-st., London 

Patent Nut and Bolt Co. 
(cimited), London Wrks, 
Birmingham 

Patterson, Wm., and Sons, 


Nottingham 

Pavy's Patent Felted 
Fabric Co, 13 to 15, 
Hamsell-st., Falcon- 


square, London 

Pearson, F. G., and Co., 
Hope Works, Furnace- 
hill, Sheffield 

Peek, Frean, and Co, 
Dockhead, Bermondsey, 

ndon 

Peel, Bros. and Co, Brad- 
or 

Pegler, C., jun., and Co., 
58, Briggate, Leeas 

Pellatt and Co., Falcon 
Glassworks, Blackfriars, 
London 

Peeney and Co. (Limited), 
Lincoln 

Pen-yr-orsedd Slate Quarry 
Co. (Limited), 8, Old 
Jewry, London, and 
Carnarvon, N. Wales 

Perkins, B., and Sons, ( 
Bell-court, 141, Can-. 
non-street, London 

Peters, Thomas, and Sons, 
58, Purk-st., Grosvenor- 
square, London 

Peyton and Peyton, Bor- 
lesley Works, Birmgm. 

Phillip, C. J., ene | 


| Groups 


XVIL. 


XIII. 


XIIL. 
itl. 


Addi- 
tional 





Exhbns. 


IX, 


VIL. 


XII. 


XIIL. 
III. 
Vv. 
XIII. 
XIII. 


vil. 
Vil. 


XIII. 
XII, 


Vil. 


XI. 
VIL. 


XII. 
IX. 


VIL. 
x. 
XUL. 


VI. 
vil. 
Xx. 


| Description 
Awards of medals 
awarded. 
Medal - Merit 
Medal - - Merit 
Medal - - | Progress 
Medal - - | Merit 
Medal - ~ , Merit 
Honourable Mention 
Medal - - | Merit 
Medal - ~ | Merit 
Honourable Mention 
eda - Progres 
Medal Progress 
Honourable Mention - 

' Medal - - Merit 
Medal Merit 
Honourable Mention 
Medal - - | Merit 
Honourable Mention 
Diploma of Honour 
Medal - Progress 
Honourable Mention — 
Medal Merit 
Medal - Merit 
Honourable Mention —_ 
Medal - - Merit 
Medal Merit 
Honourable Mention 
Medal - Progress 
Medal Merit 
Medal Merit 
Medal Merit 
Medal - - Merit 
Honourable Mention _ 
Medal - Merit 
Honourable Mention - 
Honourable Mention 
Medal : - Merit 
Honourable Mention 
Honourable Mention _ 
Medal - Merit 
Medal . -| Merit 
Medal Merit 
Honourable Mention _ 
Honourable Mention =e 
Honourable Mention -- 
Honowable Mention - 
Medal ° Progress 
Honourable Mention 
Medal Merit 
Honourable Mention 
Honourable Mention 
Honourable Mention 
Honourable Mention 
Henourable Mention 
Medal Merit 
Medal - -| Merit 
Medal - -| Progress 
Medal Progress 

/ 

Medal Merit 
Medal Merit 
Medal - - | Merit 
Medal Merit 
Medal Progress 
Medal Progress 
Medal Merit 
Medal - - | Progress , 

Honourable Mention - 

Honourable Mention o 

Medal - - | Merit 

Medal - - | Merit 

Medal - - | Progress 

Medal - ~ | Merit i 

Honourable Mention -- ia 

Merit ii 


M 4 ‘ 
Honourable Mention 


_ i 
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. Description ee om ng n 
Names. | Groups Awards. of medal Names. Groups Awards. | of M 4 | Names. | croup | Awards. of m Tou 
award _aw 
“| ] ae III. | Medal - -| Merit Wallis and Si 
Pickering, Joseph, Mow Ill. | Honourable Mention Silicated Carbon Filter} X iteevens, ad 
bray-st” Sheffield Co., Church-road, Bat- North Hants Iron-} | X1tl- —_* Mention | Mert 
Piesse and Lubin, 2, New| 111, | Medal : - | Merit tersea, London . works, 
Bond-street, London XXVI. | Honourable: Mention agp Wane, Ma 4, Finch-| XIl. | Medal - | Merit 
Pigall, Franz, 22, Tich-' VII, | Medal . - | Merit Simmonds, Peter Lund, Addi- | Honourable Mention - road, Douglas, I. of Man 
borne-street, London | a 29, Cheapside, London — Wanzer, R. M. and Co.,| XIII. | Medal - - | Merit 
Pillischer, M., 88, New, XIV, | Medal - - | Merit Hamilton, 
Bond-street, London | Simon, H. (C.E), 7, St. II. | Honourable’Mention _ Machine! XIII, | Medal - | Merit 
Pim Bros. and Co., Wil-| V. | Medal : - | Progress Peter’s-sq., Manchester Co., 4, Great Portland- 
liam-street, Dublin Simon, May,and Co.,Not- V. | Medal - - | Merit , London 
Plaut, Bros., 66, Broms- VII, | Honourable Mention _ tingham VI, | Honourable Mention _ be 2 a = hay aoe VII. | Honourable Mention _ 
grove-st., Birmingham | "~~ = gt Co.,| IIL. | Medal : — Vit. Honourable Mention | ms 
Platt Bros. and Go. (Limit-| XIII. | Diploma of Honour - ulcoates, Hu 5 . : 1 hese 
ed), Hartford tronworks, | |e Skelton, T. A, 37, Essex-| XVIII. Honourable Mention | _ Ward 38 and and oie XIII. | Honourable Mention | _ 
Oldham | street, Strand, London i uare, XIV. Medal 7. -| 
Plunkett, John, and Co.,; IV. | Medal ° - | Merit Slater, ee and| V. | Medal, : - | Progress Ward and 114,/ VII. | Medal - - | Progress 
Portland Works, Port- | ., 35, 36, Wood-street, | West-st., é | | 
land-st., Dublin | | Cheapside, London a Warne and Co., 9, Gres-| VI. Medal - - | Progress 
Pols, John A., Nye’sWharf,| IIT. | Medal - - | Merit Smale, Josiah, and Sons,| V. | Honourable Mention - ham-st. West, London 
Old Kent-road, London | | Macclesfield | ar we John, and Sons, VII. | Honourable Mention | _ 
Poole, H., and Co., 36,87,|  V. | Medal . - | Merit Smale, William, Maccles-} V. | Honourable Mention | - 8, Crescent, Cripple-{ | XIII. | Medal - - | Merit 
38, 39, Savile-row, Lndn. | field ; z | gate, London XVIII. | Medal - -| Merit 
Posselt, Peters, and Co., v. | Medal E . | Merit Smith,G.J.,16, St. Aubyn '8- 3 Medal - - | Merit Waters, J. and E., and Co., V.. | Medal - -| Merit 
Cayeane Mills, Derby pee, Seow Norwood, t, Hul yi 
Potts, Wright, and Co., . | Me - - | Merit on ‘ | st., Hulme, Manches' | 
Maccleshidld “ ¥ aa — oe x. and Go. 62,| VII. | Medal - - | Merit —-, a, =. Vv. Honourable Mention | —_ 
Powis, Charles, and Co.,| XIII. | Honourable Mentio’ _ Yincent-street, Glasgow | 35 and 36, nd-st., 
Cyclops Works, Millwall aus | - Smith, J. W., 121, Belgrave| VII. | Honourable Mention ndon | 
Pier, London Gate, Leicester . Watson. Henry, High-| XIII. | Medal - - Merit 
Powis, James, Western,| XIII. | Medal F . | Merit Smith, Robert, and Co.,| VII. | Medal - - | Merit bridgeWorks, Newcastle- 
and Co., Victoria Works, | Porter Works, Sheffield | on-Tyne | 
Belvedere-rd., Lambeth, Smith, T. and H.,andCo,} III. | Medal. - - | Progress Watts, John, and Co, 6,| VII, | Honourable Mention _ 
London 21, Duke-street, Edin- | | Broad Weir, Bristol | 
Price's Patent Candle Co. | —_— : P burgh, and 12, Worship- | Webb and Son, Combs| VI. | Medal - | Progress 
(Limited), Belmont} | ITT. 4 | \yeqal 7 lion st., London —e Tannery, Stowmarket 
Works, Battersea, Ldn. ( | Meda! . ~ | Merit Smith, Wasteneys, 2°, | XVII__| Honourable Mention ~~ Webley, P., and Son, 82,| VII. | Medal . | | Progress 
| | | Grey-st., Newcastle on- [ | 83, 84, Weaman- 
Rabbits, William, St.¢ | | Tyne Birmingham 
Thomas'sWks., White's § Vv. | Medal ‘ Merit Smith, T. O., 11, Grass- | III. | Honourable Mention . _ Webster, J., and Son, Old Vv. | Medal - Merit 
Ground, Bermondsey, VI. Medal . >| Merit market, Edinburgh “ Hall Mills, Gildersorae, | 
London Smith, W., jun, ye oe V. Medal ° - Merit Leeds, Yorkshire | 
Radelyffe, Dick, and Co.,| II. | Medal - - | Merit Mills, Morley, nr. Leed i Wedgwood, J., and Sons,| IX. | Medal . Merit 
129, High Holborn, Ldn, | Smith and Wright, Bir- f VII. | Medal - -| Merit Bteuria, Btoke-on-Trent’ 
Ransome, A., and Co., Medal p mingham | X. | Medal - - , Merit Weichert, William, 119,| XIV. | Medal - Merit 
304, King’s-rd., Chelsea dean soda . - | Progress Smyth and Co., Balbrig-| V. | Medal - -| Merit Rothesay - - terrace, Bute 
London . - | Medal 2 Progress ae pst Lower | | welch” 3 a edal M 
Ransomes,Sims, & Head, XIIL. | Diploma of Honour. ~_— é y-5 udlin elc an Siem an ¥. M - - erit 
Orwell Works, Ipswich XIII, Satan of Honour - Smyth, J., and Sons, Pee | XIII. | Soa - | Merit Co., A and 17, Cheap- 
Ratcliff & Tyler, 76, New VII Medal Merit coubell, ‘Suffolk Pea side, 
John-st., Aston-road, . : | ae Society for Improving the | XVIII. | Medal Merit Welah'Slate Co, 19,Spring-| IX | Medal - | Merit 
Birmingham X. | Medal - - Merit Condition of the Labour- | gardens, Charing Cross, 
Raynbird, Caldecott, Baw-| II. | Medal r - Merit ing Classes (C. Payne, | Lon 
sae, Serase Sao Se. | Hall, Teton ” seed Whitehead. RR. Wy vy. | Medal | Progre 
Limited), Basingstoke. | ’ | ros. i ’ £ la - - 83 
iene ee | Soper, we , 23 Friar-street,| XVI. | Medal - - Merit pg ae Long XV. | Medal - - | Progress 
Reading Ironworks Co. XIII. | Medal - - Progress | | cre, | ondon 
(Lim },Reading, Berke. { | XMMTA. _ a 53 Mout. South a Snstend Oyster Il. | Honourable Mention _ Whitley per ag Hunslet; XIII. | Medal - - | Merit 
Reed and Fox, 4, Fann-st.,| XII. | Medal F - | Merit Cultivating Co. 61, | road, s, Yorkshire } 
Aldersgate-st., London | . Gracechurch-st., Lndn : Whitwell, Thos., Thornaby IL Medal - - | Merit 
Reid, B.. and Co., Bon! XIIIa. | Medal P - | Progress Spear and Jackson, Etna} VII. | Medal - - Progress Ironworks, Stockton-on- | 
Accord Works, Aberdeen | Works, Sheffield Tl Tees | 
Rein, C. F.. and Son, 108,/ XIV. | Honourable Mention —s Stade, H. and L., 13, Dar- V. | Honourable Mention - Widnell, Henry, and Co., Vv. Honourable Mention | - 
Strand, London ley-st , Bradford | Lasswade,nr. Edinburgh | 
Rein, Mrs. C. F., 108,| XIV. | Honourable Mention = Stanford, E., Glasgow Ill. Honourable Mention Wilkinson, J., Son, and Vv. | Medal - | Merit 
Strand, London xo F., PMB ° . ed: - - Progress Co. Riated, St. Helen’s 
Richmond and Chandler, XII. ones _ urch, nr. Acc n 3, Leeds | 
Salford, Manchester { XIN. —- amet Merit Stephens, oa. c.. = XI. | Medal - - Merit Willane,, ¢. B. 19, len. Vv Medal . - | Merit 
Rickards, Chas. A. Bell y. as ersgate-s' ndon rence-lane, London, an: 
Busk Mill, near Leeds . Honourable Mention } Stepuenson, Blake, ont XIL. Honourable Mention _ wa aA oasis, 
Rimmel, Eugene, 96,' III. | Meda ° ores _,Co., Sheffield and Lndn is, A Park M VII. | Medal - - Merit 
Suend, leaden” — Progress | Stewart. 8. R., and Co.,| X. | Medal - | Merit Necheils, Birmingham | 
Roberts, Jobn, and Sons,, XIII. | Medal ° -| Merit __Hutcheson-st., Aberdeen : Willsher, John C, Brain-| XIII. | Medal . - Merit 
West of England Car- | Strachan and Co., Lodge-; V. Medal - - Merit tree,and 40, Gracechurch 
riage Works, Bridgewater | more Mills, Stroud street, London 
Robey & Co. (Lim.), Per- XIIT. | Medal a -| Merit Sunday School Union, 56 XII. | Medal - - Merit Wilson, Alex., and Co.,| XIII. | Honourable Mention - 
severance Ironwks, Lin. { XIIIA. | Medal - - | Progress Vid Bailey, London XXVI. | Medal - - Merit Vauxhall Ironworks, | 
Robinson, T.. & Son, Rail-; XII | Medal - - Merit Suttonand Sons, Reading, fl. Medal = - Progress Wandsworth-rd., Lndn | 
way Works, Rochdale Berkshire y Wilson, J. H., and Co.,| XIII. | Medal ° - Merit 
and 84, Cannon-st., Lon. Swaine and Adeney, 185, VI. | Medal : - Good Taste Cornhill, Liverpool 
Robinson, H. P.,& Cherrill, | XII. | Medal - - Good Taste | , Piccadilly, London X. Medal S - Merit Wilson-Hawksworth, Elli-| VII. | Medal - | Merit 
N. K., Tunbridge Wells | — pee and Co, V. Honourable Mention ~- - " — So, Cui 
Roper, Fréres, and Co.,| IV. Tonourable M — *reston, Lan | orks, Sheffie 
pa | ‘ wena | be emg C. 8.,32and 33} XIII. | Medal : - | Merit 
Rose and Wilson, 31,| III. | Honourable Mention — Tall and Co. (Limited), 8, XVIII. | Honourable Mention a Acre, London | 
Threadneedle-st., Lond. Lawson-st. Great Dover- | wisne d, R. W. & Co., VII. | Medal - . | Progress 
Ross and Dunean, Aber-| V. | Medal o - Merit st., London Cambridge-st. Works,) | ‘y" | Medal , - | Proguess 
corn Thread Factory, Tangye Bros. and Setenen | XIII. | Medal - - Progress Birmingham | ae, F 
Abercorn-st., Paisley | 10, Laurence Pountney- | Woodfield, W., and Sons,| VII Honourable Mention | i 
Rowe, Ellen Rosa, 1,} XXI. | Medal - - Merit lane, London | EasemoreWrks,Reddtch , 
Union-crescent, Margate | | Tapling, Thomas, and Co.,{ V. | Honourable Mention os Woodhams, Macqueen, & V. | Medal - - Merit 
Rowland, A. and Sons, 20,/ III. | Honourable Mention - 1 to 8, Gresham-street, | Jobnson, Hope's Carr, | 
Hatton-garden, London | | West, London | Stock j | 
Royal British Commission | Addi- | Medal . - Progress Tanned Leather Co., The, | vi. | Medal : Merit Woods, Cocksedge, and XIIIa- | Honourable Mention ad 
for the Vienna Universal | tional | Limited), Armley Wrks, | Warner, Suffolk Iron- | 
Exhibition of 1873, 41.| Exhts. | Greenfield, near Man- | works, Stowmarket 
Parliament-street, West- | | chester | Wood ward,'Grosvenor, and Vv. Medal ° Merit 
minster (collection ar- | Tayler, D. F., and Co.,| VII. | Medal ° Merit Co., Stour Vale Mills, | 
ranged by Prof. Archer) | New Hall Works, Geo.- ee | 
Royal Porcelain Works,| IX. | Diyloma of Honour _ st., Birmingham , Samuel and Co., | XIII. | Medal : - | Merit) 
ny d asi aol ne Taylor, Robt. Minton,| IX. | Medal - - Merit “Oakley” Works “Ring 8- | 
uncorn Soap an ali | - | Medal - - Meri ‘enton, nr. Stoke-upon- | | on 
Works Co, Runcorn | _ Trent —— Wortley, Col, H. Stuart,| XII, | Medal . - | Merit 
Rundell. J. B., 344, Pem-| XXVI.| Honourable Mention a Taylor Bros., ‘ed VIL. | Medal : - Merit a | 
broke-sq., Kensington, | } Works, Sheffield | ieloud, London 
London } Telegraph Construction &| XIV. | Medal re - | Progress Wouldham Cement Co.,| IX. | Medal - - | Merit 
Russell, Jas., and Sons,| VII. | Medal - - Progress Maintenance Co. (Limi- Wouldham, near Roches- | 
Crown Tube Works, | ted), (per Baron Erl- | ter, K 
Wednesbury } anger), Rue Taitbont, | Wright, Freeman, Need-| III. | Honourable Mention | - 
Ruston, Proctor, and Co., | XIITA. | Medal ° - Merit | | ham Market, Suffolk 
Sheaf Ironworks, Lincoln | Templeton,James,andCo.,| V. | Medal e - | Progress — Sutcliffe, and Son, | XVIII. | Honourable Mention | ~- 
| Glasgow, and 77, New- | | | ax, OF 
Sage, F., 80 to 84, Gray’s § | VIII. | Honourable Mention - gate-street, London | Wyon, J. 8. and A. B., 287,| XII. | Medal - - | Progress 
. poe po —< mas | ane Heeaeueeite Mention | _ Templeton, J. and J. 8, . Medal - Merit Regent-st., London | 
alt and Son, 2 ull-st.,| XIV. | Medal - -| Me ow, and New- | 
Birmingham | | Soe pro. eat a “he | Yates, Haywood and Co.,| VII. | Honcurable Mention - 
Salomons, L,, and Co., 9 V. | Honourable Mention | ‘an omas, W. J., 28, Old VII. | Medal ° Progress 95, Upper Thames- 
‘ Friday-street, London | Bond-st., London | Landes and Effingham 
Samuelson and Co., Bri-| XIIIa. Medal - - | Progress Thomas, Richard, and Co VII. Medal - - | 
tannia Works, Banbury | er Tin-plate and Ironworks, | | { saisted Younger, W.andCo., Edin-| IV. | Medal - - Merit 
Sanders, it G. Albany | VII. | Honourable Mention. _ —— rooke, near Ross -- urgh, Scotland, and Bel 
orks, Little Albany-st., | orn, C., St. Giles G XIIL | M . e road, Lond: 
Regent’s-park, pe to Norwich - | — age o_o Parafine Light; III. | Medal ° Progress 
Sangster and Co., 140, Re-| X. | Medal - - Good Taste | Thwaites & Carbutt, Vul- | XIII | Medal , - | Progress Mineral Oil Co., | 
sofaders tH Dartt a) xn {Mt dal eres ation XII | Yuille, “Amred, 19% Ire Tron-| IV, | Medal Merit 
aunders, T. H., Dartford,| XI. eda - - | Progress ckle, 8, Poppin’s- III. | Honoural - . ~ - | Mer 
Kent a Pen wears court Fleet-st., Landon aeicmenad gate, Glasgow, Scotland | 
Saxby and Farmer, Can-| XV M - - | Progress n-plate Decora Co., VIL. _ 
terbury-road Kilburn, | - $s , Wales ting 1X. enenite a ae Zaehnsdorf, J., yoy XI. | Medal - Progress 
ondon Tobin, J. A., Water-street, | III. _ street, Strand, a | 
Scarborough Bros., Traful- ¥, Medal - . | Merit Liverpool | Hrmoureble Mention Zossenbeim Bros., Hud- | Vv. Medal - - | Merit 
gar Works, Halifax | | Tomkinson and Adam, V. | Honourable Mention oe dersfield and Leeds | 
sciteer and Co., Bir- ¢ | bn | Me al | Good Taste . Kidderminster | ee > 
mingham a onourable Mention, | ~ ‘urner, A. & Co., Bow VI. Medal - - aT SEwaGE or LEEDS.—The sub-committee of the Leeds town 
Science avd Art Depart-| XXII. | Diploma of Honour | ~- Bridge Works, ewes 
ment, South Kensington ’ | Turners E. R. and F,, St. 4 | XIII. er . | Merit aaa eB annoy to ievectignte > se of sewage have 
Museum, London | Peter’s Ironwks. enh XIII. | Medal - - | Merit th port, in w' ws Anon » result of six experi- 
Scott, George L., Crown} XIII. | Medal - - | Progress Tyler (Hayward) and Co.,| XIII. | Medal ® - | Progress ments in the cultivation of ex) ent conducted 
ube Works, Heywood- | Upper Whitecross -st., with a different kind of manure, but in cases of the same 
st., West Gorton, Man- mdon value. Six plots of ground were employed for this purpose, each 
ane aOe..78 . meas' half an acre, and each plot was with manure 
pear meen wget dena | Medal : ~ Progress | Unite, J., 201, Edgware-| y { Honourable Mention —* tothe value of 30s. Street ewecpings were valued at 1s. 84d. 
inus.A”” | roid, London * Medal - - | Meritt per ton, stable manure at 4s., P guano at £15, native 
Shanks, F. and R., 70 and| XIII. | Medal . - | Progress lide manure (a mixture of native guano and night soil), at £4, 
71, Gt. Queen-st.,Londn. Vavasseur, J., and Co,| XVI. . - | Progress native guano at £3 10s., and og" mud at £1 10s. @ grass 
Sharp, Stewart, and Co.| XIII. | Diploma of Honour _ London Ordnance Wrks, was all cut at the same time and made into hay, and the com- 
Gams, Atlas Works, | en, Southwark, | mittee report that “the finest quality of all, as decided by 
anchester | “ 
Shaw and Fisher, 48, Suf-| VII. — Vietory Printingand Fold-) XIII. | Medal = =| Progress 2 net De” Oe Se Fee eS 2S ae 
folk-road, Sheffield Medal Merit ing ‘Machine Manufac- e native guano, Aileen for the cost of cartage and 
Shipley, John, 187, a XVI. | Honourable Mention ion turing Co., " North dh the value of the hay manured with Peruvian guano ex- 
street, London | _John-street, Liverpool ceeded the cost by £1 3s, 9d., while that manured with native 
Sibree, Peter, River Head| XIII. | Medal > - | Merit Vyse, Sons, and Co. 76,| V. Medal - | Merit guano showed a value of £1 4s. 94d. above the cost. The excess 
Foundr ,Great Driffield, Wood-street, London ; a of the stable manure crop was 13s, 2d.; of the native 
orkshire 14s. 6d; and of the from sew: ud, 9s. 
Siebe. and Gorman, 5, XIII. | Medal > oli Walker Fi Screw and| VII. | Honourable Mention manure crop, 14s. Od ; crop ‘age m: 
Denmark-st. Soho, Ln. t | XVIII. | Medal i 2 a Bolt Co. ted), New- The street sweepings showed a loss of £1 9s, 8d., but had the best 
Siemens, C. William (C.E.),| VII. | Medal ‘ castle-on-Tyne crop of after-grass. The committee os te let the several 
8, Gt. George-st., West- Ne any fresh dressing, 
m! r, London * Watertight Tents. + Cords, te observe the result next year. 
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Grants and Datesof Provisional Protection for Six Months. 

1988. W: Ro La Southampton- buildings, London, “Im- 

ne = sioane dees for the same.”—-A communication 

——— Marson, Brooklyn, New York, U.8.— 
wu 





2060." Joun HENRY Jounson, Lincoln's-inn-fields, London, “Im: ts 
in rolling and in connected therewith.”—. oy get 
cation from William Philadelphia, Pennsylvania, U.S. 

+ a H. Sellers, Wilmington, New Castle, Delaware, U.8.—10th aan 

2116. Epwiw Roser Figtree House, Wedmore-street, Holloway. 
London, 2 iengeovenmnis in the manufacture of ——s plastic and 
pulverised com: combined with chemical and other materials, 
suitable for being duction of plain and ornamental 
slabs, moulded and other objects and surfaces, archi 
and other structures to w! such cements and compounds are apvrli- 


cable, and in the means and a; tus employed in such manufacture, 
also in treating surfaces, objects, and and structures peaeey to apply- 
ing such cements or compounds or other cementi materials 
thereto.”—16th June, 1873. 

2 “im moved pr me | iam, © Suthomy reserving ment "ful, vegeiab - 
improv ig mea ve 

or like perisha ion from Amanda 

Thoodacta Jonee Clint Clinton, Wisconsin, U. _ and Le i y Clarke Cooley, 
Albany, New York, U.8.— 26th June, 1 

2330. James WHEELER, Poultry, con® - mudcats in buttons or 


7. RicHarD Gum) Warwick House, Maidstone, Kent, “ An improved 


2830. Hewry Swmira, London, “Im- 


Henrietta-street, Coven’ 
provements in carving forks.”—27th August, 1873. 




















2767, WILLIAM Rom Lax, Southam pin bulidings, London, “An im- | 2831. Gzorce Avoustus “Improvements in the manu- 
- fy 2a — -<, - separating rice and facture of brushes.”. —A communication from the Florence Man 
other munication from George ge Be Squier turing Company, Florence, Massachusetts, U.S. 
and enty Ch ay Buffalo, New = U.S. 2832. Laas? i we MaRi£ Prax, Boulevart Sebastopol, Paris, “ Im- 
2768. Avouste Destovy, , London, “Improve- pro 
We “yy + hi 
ments in cigar-holders. 2833. Jonn ———, Worthing, Sussex, pro in y 
2769. Sampson Tayton Rowe, Redrth, Coma and Isaac CHARLES employed of * 
JOHNSON, “* Improved means of cm al for _ 2834 Wicca Hany amen, St. ‘thin’ olan, emp We ay 
d rend: stag Desuiess ahecuions, chlorous. urous, and = men e jure of gas, and in apparatus emplo: therein.” 
pl 2 ond deleterious gases or vapours that are — off in S {= —A communication from Orin Uharles Hoftmen, New , U.8. 
ufacture of Portland and other cements, as well as in the treatment | 2835. ALEXANDER MELVILLE CLARK, ie, Londen, ” « Improve- 
Yeo a and metallic ores.” ments in umbrella and parasol frames.”—A communication from Pierre 
2770. Tuomas Henny Rusutow and Rosert Tonor, Bolton, Lancashire, Duchamp, jun, Paris. 
in for and dou’ 2836. Freperick Wittiam Fottows and Joun Bare, Manchester, “ Im- 
2772. F FREDERICK —— South Hacknes , London, “ Improvements in rail- provements in lawn-mowing machines, part of which improvements 


way 

2773. Cunsstoraan Catiow, Burnley, Lancashire, “‘ Improvements in 
looms for wea 

2774. Joun cll and James Dennett, Leeds, Yorkshire, “‘Im- 
proved machinery or apparatus for piercing ond for perforating leather 
or other like substances,” 

= A. bate oe, 9 eye 4  nenten, “An 

= es, ing or removing the tin from scraps or 

— oe of amet tinned or 

2777. Denwanees Sveap, Yo a, Victoria Park, Old Ford, London, 
“* An improved cinder sifter.” 

2778. James Wricut, Gresham Houre, Old Broad-street, London, “‘ Im- 


vements in the as © of treat ay | zinc alloys for the pu - 
Seopeein the zinc therefrom. communication from ser 
“Im- 


+h. rs hnilal 








ments in ers — apparatuses, and in engines and 
boilers, and in a = therewith, to to warm, ventilate, 
light, signal, and ~17 in or on railway carriages and other vehicles.” 
—l4th July, 1873. 


2486. Jonn Henny Jounson, Lincoln’s-inn-fields, London, ‘Improve- 
ments in obtaining | motive power, and in the e machinery or apparatus 
b= my 4 therein.”—A communication from Pierre Cédte, Paris. —19th 

y, 1 

2514. Epwarp Bacon, jun., Somerleyton-road, Brixton, Surrey, “ Im- 
provements in bottles and in the method of erg: the same.” 
—28rd July, 1873. 

2558. Joun Garrett Tonovus, 'y-lane, 
London, “Improvements in steam boilers, and in a for govern- 
ing the action of throttle valves.”—A communication from George 
Merrill, New York, U.S.—26th July, 1873. 
2560, JouN GARRETT Toncvue, South Ch 
London, “Improvements in the construction of steam engines a 
Ee and attachments connected therewith."—A communicstion 

tom George Merrill, New York, U.S.—28th July, 1873. 
570. James Cooke and GrorGE Hissert, Richmond, Surrey, “‘ Improve- 
“ments in turbines, and in apparatus connected therewith.”"—291h July, 


+h rs tila? 





hioilai 





Tino hil, 


Guillem, 
- Wiliam —— ‘tom Southam: -buildings, Lond: 
tus for the lion of light from benzine, 
a like substances.”—A — cation from John 
aaa ‘erdinan: 
Massachusetts, U 


ne id Reed, and John Ware Fletcher, 


oreo we Witt1am Luoyp Wiss, Chandos-chambers, —_ London, “ Im- 
provements in the construction of wheels for railway rolling stock. 

A communication from Francis Cowell Pratt and erick Parsons, 
Moscow, Russia.—2lst August, 1873. 

aay WILLIAM WARREN, Cheltenham, Gloucestershire, ‘‘ Improvements 

in and applicable to pumps. 

2782. Louis Maris BRacHIONY and JULES Emite Descramps, Rouen, 
France, “‘ Improved 'y for ing motive power by means 
of water and air or other fluid.” 

a Sa 3 —— a yer aoe ee oo 
“ Improvemen ap us for lig and extingu’ public 
and Sher gas lamps oF light 2 7” 

2785. SamugL WesLey ALLEN, Cardiff, Glamorganshire, ‘‘ A new or im- 

steam striker or hammer.” 

2786. Witu1aM Pretry, ire, 398» Ipswich, Suffolk, “Improvements in the 
manufacture of corsets. 

2787. Witt1am Smirn, Newcastle-on-Tyne, “‘ Improvements in apparatus 
for generating heat in steam boilers and furnaces,”—22nd August, 1873. 

aves. Ta HADDEUS _— ~ See Hyde Park, London, “ Im- 








2612. Joun Sisert, Nottingham, “Improvements in ap 





minating roofs and shutters and walking surfaces 
vessels, an 


to boilers for heatin; water for erating steam.”—1st ym 4 ‘1873. for streets, a feable also to the decks of v and in the construc- 
2658. James Georce Perriz, Tottenham- road, Sou’ te-road, London, tion and mode of sec» the glasses for the same.” 

“ nag preserving meat and other icles of food.”—Sth | 2789. Henry ph Weaver's Hall, Basinghall-street, London, “ Im- 

August, 1873. provements in carriagelamps.”—A communication from Erwin Dubsky, 
2668, Jonny Garrett Toncur, Southampton-buildi Chancery. Lissitz, A 

London, “ Imp in seats, benches, and chairs for the pa i purpoe 2790. WittiaM CRooxes, en eernington: -road, Regent's Park, London, 





of advertising in parks, promenades, and other public 
communication from Noél du Chastaingt and Louis Jules ; eae 
Marville.—9th August, 1873. 

2676. WitttamM ARNOLD cy Epwarp Tomas CLEATHERO, Barnsley, 
Yorkshire, ‘An im’ ed metal dovetailed vice-chair for all kinds of 
rails and tramways. 13th August, 1873. 

2688. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in umbrellas and parasols.”—A communication from Louis Eugtne 
Bertrand, Paris. 

2600. Mesnaca Hopkins, Camden-grove North, St. on ate Peck- 
ham, Surrey, “ Improvements in attachments to sewing machines.” — 
18th August, 1873. 
ad Bree Haprietp, Sheffield, “Improvements in wheels for tram- 


2702, a 1ONEL Lyster, Howick- Westminster, ‘‘ An improved 
jug or vessel for hot water or other liquids.” 
2704. ABRAHAM Martin, Mortimer-street, Cavendish-square, London, 
sat in for ornamenting wood and other 
materials.” 


ae Le age Stone, Liverpool, ‘‘ An improved pick excavator and dis- 
elevator for excavating for foundations, , Surfacing roads, 

eee clay, sand, soil, and other like substances. 

2708. Ropert CLARKE Rayson, na, sad Improvements in looms or 
machinery for wea wire 

= Laurence HI, 

ting apparatus for marine engines. 

ori. NicHotas Demerrivs SPARTALI, inte” “ Improvements in the 
construction of steam boilers and toy 

2714. Frepertc Hinton, Lyme Regis, “Improvements in 
_ apparatus for the ay eng of fork rae August, 1873. 





“Improvements in 


2716. Wirtt1am Ropert Lake, Sou buildings, — “Im- 
proverments in the construction of ari furnaces and pots or crucibles 
used therein.”—A communication from Max Mtihlig, Reichenau, near 


Falkeneau, Bohemia, Austria. 

2720. Wituiam Epwarp Newton, Chancery-lane, ~ yo va ——— 
ments in the manufacture of tools for ne and — metals 
or other hard substances.” 

2722. Jonn Tenwicx, Grantham, Lincolnshi I li 
for facilitating the cutting operation of aie ‘i " mowing 
machines.” 

2726. THomas yo WittraM Ciarkez, Leicester, and Epwarp a, 

pe my merse “* Improvements in the manufacture 
meng ng for ane and in apparatus employed therein, such apparatus 
ane to other ."—16th y nbn 1873. 

2730. Wrctiaa po cery-lane, London, “Im 
cons' an supporting and connécting together 
ways and mwa nies communication from ah] 
Soignie, Brussels, 

2734. Jonn Reay ioe Market-street, Newcastle-upon-Tyne, ‘‘ An 

ps te x spigot and socket pipe joint for gas, water, — 
iqu 





vements in 
ye, of y 4 


hrilat 


“ Impro in the trea ‘of waste or refuse animal or nitro- 
genous —- for the purpose of producing fertilising substances or 


artificial man 

2791. Rupert Goewalt, Arml nley Leeds, Yorkshire, “‘ Improved means or 
method of treating and clarifying impure or waste water from fulling 

mills, scouring mills, or scouring , dye-houses, sewage or 
other impure waters. "3rd August, 1873. 

2792. Epwarp KAPPMEYER, burgh, London, “Improvements in 
sewing machines.” 

2793. Bristow Host, | Serle-street, Lincoln’s-inn, London, “‘ Improvements 
in locks and keys.”—A communication from Daniel Miller and 

Allen Middleton, Philadalphia, Pennsylvania, U 8. 

2794. Bristow Hunt, Serle-street, Lincoln’s-inn, London. “ Improvements 
in compound faucets.”—A communication from William Stivers Bate, 
Philadelphia, Pennsylvania, U.S. 

2795. Josepn Potro CLaRKE, Bassingbourne, Cambridgeshire, “ Certain 
Se applicable to casks nA barrels, and other similar articles 
of manufacture. 

2796. Jonn James a bmn House, Gravesend, Kent, “‘ Im- 
provements in signalling apparatus, and in the lamps and lenses 
employed therein, the ssid. ‘improvements being partly applicable for 
use in ships and partly applicable for other pu 

2797. JAMES Garton Jox e Gloucester-terrace, ‘Amherst-road, London, 

its in "—25th August, 1873. 

2798. Joux Henry Jonsson, Lincoln "s-inn-fields, London, ‘‘ Improvements 

in making bricks and similar — "—A 

pacts ms ae from Albert ‘Henry Payne, siete Som 

2800. Francis Catver, Ludlow, , “* An im proved @ flower-pot.” 

2803. WILLIAM ARMITAGE Browy, Victoria-road, Peckham Rye, Surrey, 
“Improvements in railway tru: trucks.” 

2804. Cuarves Harris, Manchester, “Certain improvements in ma- 
chinery or apparatus to be employed in the manufacture of paper 











2805. Geornce Witti1am Ropert Camppecyt, Westbourne Park, London, 
“‘ Improvements in means or apparatus for preventing vessels dragging 
their anchors.” 

2806. Jonn THomas STaniLanp, Bury St. Edmunds, Suffolk, ‘‘ Improve- 
ments applicable to corn and other screens.” 

2808. Nicnotas Wit.t1amM Horwnstept, Leadenhall-street, London, “A 
new or im — method of establishing communication between a 
railway and the stations or other parts < of the line of railway, and 
vice versd, or between one train and another.” 

2809. rny A and — Ferret, Boulevart de Satur, 
Paris, ‘ proved furnace fo! wastes or ues 0! 

wood or other vegetable neubstances, appllcalle to steam boilers ani 

other industrial Lond 
ndon, 


+h + hnilda: 





are applicable to machines for cutting the edges of lawns, and also to 
arden rollers.” 

2837, WILLIAM ROBERT Lake, South London, “ Im- 
provements in machines for trimming | books and ‘cutting paper and 
similar materials.”"—A communication from Mary H. Semple, Lowell, 
Massachusetts. U.S. 

2838. Cuartes Denton Aset, Southampton-buildings, Chancery-lane, 
London, *‘ A new process for the production of soda and potash from 
their respective haloid salts by the direct wet method.”—A communi- 
cation from Hector de Grousilliers and George Siemens, Berlin. 

2839. Clement CROWTHER and THomas MILLINGTON Moroan, Stour Vale 
Ironworks, Kidderminster, Worcestershire, “ Improvements in appa- 
ratus for coating me 

2840. Joun Henry JouNson, Lincoln's-inn-fields, London, “ Improve- 
ments in apparatus for generating hydrogen or carburetted hydrogen 
gas, and in the means for evaporating the dilute acid employed in 
generating the ”..A communication from Henry Harrison Wain- 
wright, Philadelphia, Pennsylvania, U.S., Moses Nelson Wisewell, 
Brooklyn, King’s County, New York, U.&., and Horace Augustus 
Hurlbut, Chicago, Cook County, Iinois, Us. 

2843. Puiu Acsert Munrz, Keresley, Warwickshire, and Tuomas 
BupwortTH SHarp, Handsworth, Staffordshire, “‘ Improvements in the 
process of and apparatus for condensing and collecting the fumes 
evolved by furnaces used for melting metals and for other metallurgical 
operations.”—28th August, 1873. 

2846. Bexnsamin Tovison, Priory Tin and Copper Works, Pendleton, 
Lancashire, “ Improvements in drying cylinders, and in the method of 
removing water and impurities therefrom.” 

2848. James Harrison, Tattenhall, Cheshire, ‘‘ Improvements in appa- 
ratus for sharpening and gulleting the teeth of saws, which apparatus 
is also applicable for other similar purposes.” 

2850. Joun James Purnett and Rosert Gorritt, Peacock-street, 
pa a pee Butts, ne “ An improved bush and closure for holes of 
casks or analogous vesse: 

2852. Frank MoLing, Berkeley- -square, Bristol, and THomas Granat rn 
Stock, Arley-hill, Bristol, * Improvements in apparatus for filling 
sugar ‘and other casks, and for compressing the contents during the 
filling.”—29th August, 1873. 


+ bnildi 








Patents on which the Stamp Duty of £50 has been Paid. 


2393. ConsTaNnTINE Henperson, Gracechurch-street, London, ‘ Girders.” 
—2ad September, 1870. 
2402. ALEXANDER MeLviILie CLark, Chancery-lane, London, “ Looms.” 


—2nd September, 1870. 

2407. StrerHen Dawson, Manchester, and Epwarp Davies, Birmingham, 
“ Dressing flour, &c.”—8rd September, 1870. 

2429. Wittiam Siccock, Warrington, Lancashire, “ Dressing wheat, &c.” 
—S8th September, 1870. 

2440. James Ti_pes.ey, Willenhall, Staffordshire, “‘ Lifting latch bolts of 
locks and latches, &c.”—th September, 1870 

730. JoHN StTaLvigs, Bromsgrove, Worcestershire, ‘Gas stoves.”—17th 
October, 1870. 

2470. Taomas Rovrurpor, Ford Works, near Sunderland, “‘ Paper.”—13th 
September, 

2833. j woaet Ta Rytanp, West Bromwich, Staffordshire, “ Shaping or 
raising sheet metal.” —27th October, 1870. 

2444. Watter Ropert Kiniprece, Weatminster-chambers, Victoria-strect, 
Westminster, ‘‘ Caissons and bridges.”—9th September, 1870. 

2454. Tueorpaicus Westuorp, West India Dock-road, London, “ Prepar- 
ing fibrous materials to render them suitable for use as lint for surgical 
purposes.” —10th September, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


2304. Curston Epocumpe Brooman, Fleet-street, London, “ Breech- 
loading fire-arms.”—7th September, 1866. 

2479. Joun Carrinoton Sevvars, Birkenhead, Cheshire, ‘‘ Metalfounders’ 
blacking.”—26th September, 1866. 

$145. Wittiam Brookes, Chancery-lane, London, “ Railway wheels.”— 
29th November, 1866. 

2277. WiLtiamM "Tomas Svo 34, Vincent Works, 
minster, “ Gas.”—5th September, 180. 

= Witviam Ciark, Chancery-lane, London, “ Leather.”"—8th September, 
1866. 





Vincent-street, West- 





Notices of Intention to Proceed with Patents. 
1510. Huon O’Berye, Granville- street, Dublin, “‘ Raising and lowering 
the folding heads of ca es.” —25th April, 1873. 
1514. Henry Harrison and Francis Pace, Dublin, “ Artificial or pro- 
pared fuel.”—26th April, 1873. 

1531. Joun OtpHam, jun., Chorlton-upon-Medlock, ‘‘Promoting economy 
in fuel in steam generators.” 

1539. Joseru Wactace, Belfast, “‘ Distilling.”—28th April, 1873. 

1560. RicHarp Rorer, Albert-place, Lewisham High-road, New Cross, 
“Captain's bridge.” 

1564. James McSximmino, Kirkcudbright, N.B., ‘‘ Umbrellas, &c.”— 
April, 1873. 

1587. Henny Hus, Cranmer-road, Stockwell, “‘ Lamps.” 

1593. Pierre Hvucon, Paris, ‘‘ Manometers.”—2ad May, 1873. 

1600. JameEs WoTHERsPoon, Glasgow, N.B., ‘‘ Asbestos packing for piston 
and valve rods, &c.” 

1608. ALEXANDER MeLvitie Ciark, Chancery-lane, London, “ Casks.”— 

ication from Emile Gérard and Félix Thuillier.—3rd May, 


30th 





ad bx ee ee Barnarp MIs, 8 ~ pt 
“ Improvemen' ittery guns or ordnance.”—A 
cation from James Patton = "Tlizabethton, Carter, Tennessee, 


2812. WILLIAM Rosert Laks, 8 London, “An 
for forming = teternal screw-threads of gas 











2736. Witt1aM Rosert Lake, South tt London, “I; 
apparatus for converting a rectilinear reciprocating motion ay a 
rotary motion.”—A communication from Edward David Ashe, Quebec, 

Canada.—18th August, 1873. 

2738. James GALLoway WEIR, Carlisle-street, Soho, London, “‘ Improve- 

ort, Anotren Teast Be aa tin, France, ‘ im ed apparatus fi 

27: DOLPHE THERY, en’ ‘An ved a tus for 
purifying feed-water of steam boilers. xt 

2744. Wittiam Rupp swap, Sunderland, Durham, ‘‘ Improvements in 
steering apparatus.” 

2746, ALEXANDER MELVILLE CLARK, -lane, London, ‘‘ Improve- 
ments in the construction of granaries and other receptacles for corn, 
part of which improvements is applicable in building houses and other 
structures.” — A communication from Charles Joseph Emile Pavy, 
Paris.—19th August, 1873. 

2748. ALFRED YounG, Birmingham, “ Improvements in chains.” 
2750. JouN HENRY Jonnson, Lincoln’s-inn-fiel London, ‘‘Improve- 
m George Granville 


ments in es.”—-A communication 
8. 
Somersetshire, ‘‘ A new or improved 


Lobdell, Wi . New ie, Delaware, U. 
2753. THomas MarHews, Crewkerne, 
woven fabric which ov be used as a substitute for hair, cloth, or 


755. C ~ hyn i pan ag fi 
2755. CHARLES Car’ ve “Improvements in tus for 
drawing and preven of water from pipes, malns, cisterns, 
or other sources for a4 or _—— 
2756. Any  Pusmes 5 eae, -lane, London, “An im 
on . proved 


‘he Neo Haves US U.S. 
2157. —y Avcust Tuomson, Manchester, “‘ Improved tools or instru- 
ments for spreading gum, paste, fate of other uniting materia aa 





liquids.” 
2758. Witt1aM Ropert Lake, § ton-buildings, London, “ Im- 
provements traction wn Man unication from Robert 
Srouch Parvin, Farmington, a+ Us, ¢ and Nathan Overman, 


Cro 
rit ito Msuynse 0 
ELVILLE Crarx, Chancery London, “ Improved 
ey TS 
ry 


— water ete 
buildings.”"—A — = my nay Bo ‘and Edwin 
2760. HuaHan Movuineade, Lancashi 
a as in the treatment of night guide, Hosen, and other like 
in the production of materials capable of 
emplayea for the p purposes of deodorisation.”—20th a, 1878, 
gf JONATHAN Green, Brymbo, Denbighshire, “‘ Improvements in blast 


7. Janus jun, etiie, ion, N-B., “ Improvements 
Ek | ok aoe points or swi 
ones. Tae Gorpon CumMunG, Forest Hill, Kent, “Improvements in 
sewing machines.” 











fittings.” '—A communication from John Lang Pope, Cleveland, Ohio, 





in oma, 
in the manufacture of peat fuel and peat ch in cti 
with, and in the apparatus employed therein.”—26th August, 1873. 

2814. Witt1am Hovstey, Hyde, Cheshire, “ an in the con- 
struction of boilers for the generation of steam 

2815. a Srvart Norris, Wilton cottage, Kenyon, near Manchester, 
“Impro’ fe and apparatus for preventing blown-out 
Pm in vain an 

a Se pn Tuowson, Liverpool, ‘‘ Improvements in the construc- 


screw 
2617. "nomen ArTwoop omy ag Great Tewer-street, London, 
* Imp in for facilitating the connecting and dis- 
Phan te the of railway and other trains.” 
2818. Grorce a. ord, Yorkshire, ‘“‘Improvements in the 
construction of 


2819. Joun HenryJo dy Lincoln’ a yn London, “‘ Improvements 
~ ~a-y puddling furnaces.”—A communication from Charles 
‘ern: 
2820. Joun Cogmees, Sn, © jun., —. syed Seuernage & grinding and 
10" 
Seweu, Chancery ane, 1 London, “ Improve- 


, and 
x, wool, and hry 





a bag Epwano ‘New 
al om LS commen ‘rem oseph Compton ‘odd, 


“Im vements in a tus for 

Sra irgtee, cece & come & 
2823. Freperick Osnoury, , “Improvements eputiestio to 
for cutting or dae by what are commonly called band 


2924. ALE natal M Qa, Gan lane, London, “‘T: 
LEXANDER MELVILLE - m 
watch regulators. “1 a tein, 


—_ 5 in A ‘communication from Charles 
2825. a Joon ee et: aon Ls means of administering 
OHN URANT, “Im 
medicines to horses, ae 
CHARLES 5 pron ng» fiston, ‘ear tear Birmingham, and James Sanpon 
y for the manu- 





TURNER, 
ioctave of split cotter 
2827. EpwarD ALFRED 


= ia Westminster, “‘ Im- 


8. 
© Conprt, Coven Warwickshire, “‘ Improvements in the 
t of harnesses ee shafts in looms for weaving 
Sea her eee ww fabrics.” 





1873. 

1610. ALEXANDER Rouiason, Totterdown, “Floorcloths, roofing, and 
waterproof fabrics. 

1613. Jouw Stuses and Wittiam Strvusss, Wharton, and Caar.es Srvuses, 
Liverpool, “‘ Filling sacks or bags.”—5th May, 1873. 

1632. Samuet SHaw Brown, Francis Ayrton, and James AUSTIN, 
Liverpool, “‘ Looms for weaving.”—6th May, 1873. 

1648. Cuances Tateme Lizrnur, C. M. De Broywkors, and Jonany 
Marticnon!, Frankfort-on-the-Maine, Prussia, “ Screw-cutting gear.” 
1652. Henry Woopcrorr Hammonp, Southampton-buildings, Chancery- 
_ London, “ Lowering boats."—A communication from Thomas 

Shaw. 

1653, ALEXANDER Donacp and Atsert James Arxey, Cornhill, London, 
“ Turning, shaping, &c., metals.” 

1655. Witttam Tertivs Row.ett, Newark-street, Leicester, “‘ Boots and 
shoes, &c.”—7th May, 1873. 

1668. Austin Joserpn Mauer and Wituiam Brack, Dublin, “ Contiolling 
end guiding rolling stock, &c.” 

1672. Joun Freperick Wittiam Honoes, Belfast, “ Bleaching jute, &c.” 
—8th May, 1873. 

1676. Basit Ronatp and Joun Farmer, Glasgow, N.B., ‘‘ Water-closets.” 
—9th May, 1873. 

1693. ———— Donato and Avsert James Arxey, Cornhill, London, 


1710. Wits Gnexs, Croft-street, Hyde, “‘ Railway and carriage brakes.” 
—10th May, 1873. 

723. Jouw Biaxey, Leeds, “ Softening, &c., leather.” 

7 29. ANDREW Nose, Newcastle-on-Tyne, “ Vents for heavy guns.” 

1780. FREDERICK Savace, St. Nicholas Ironworks, King’s Lynn, “ Agricul- 
tural steam engines. 

1731. Joun Laxe Baxer and Tuomas Newron Cox, Hargrave, “‘ Horse 
hoes.”—12th May, 1873. 

1755. yy ah Upton THomas, Eidapon, “ Mills for a flat bars of 
iron, &c."—A communication from Richard Han omas. —14th 
one 1873. ss 

774. Harry Foorwer, Engineer's Office, Crewe Station, Railway 
dings.”—15th May, i873. 

1794. Gzorce TomMLiNson Bousrretp, Sutton, ‘‘ Motive power engines.” — 
A communication from a Eickemeyer.—16th May, Lye? 

1795. Wacter Raveicn Brow: -street, Westminster, “* Counter- 
balanced bri 


ages. earth May, 1873. q 
1820, James Smart, Old Ford, London, and Joun Grorce Fixrer, 
Hoxton, London, “ Stocks and 


dies.” 
1833. GrorcE Lama Scorr, Manchester, “ Blast furnaces, &c.”—20th May, 


3. 

1846, Samvet Cuatwoop, Lancashire Safe and Lock Works, Bolton, 
“ Safes, &c.”—2lst May, 1873. 

1850. St. Joun VINCENT ay, Buchanan-street, Glasgow, N.B., “ Railway 
beams, &c.”—A communication from James Henderson. —22nd 

May, 1873. 
a Bo ILLIAM “yy Laks, Southampton-buildings, London, “Gene- 
val bisulphide of carbon.”—A communication from 
ete Walla 20th May, 1873. 
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“—. a oy Evans, Glasgow, N.B., “Railway signals, d&c.”—3lst 

‘ay, 1873. 

1999. GRanviLLE Hamiuton Forses, Broughton Rectory, ‘‘ Cements,”— 
4th June, 1873. 

2004. Rosert Miteurn, Church-lane, Whitechapel, London, and Henry 
Jackson, Park-square, Leeds, ‘‘ Drying and comminution of peat, &c.” 
—5th June, 1873. 

2019. Wittiam SmitH and Lancetor Jonn Samira, St. John’s-square, 
Clerkenwell, London, “ Electric time ball aj tus.” —6th June, 1873. 

2060. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, “ Rolling 
mills.”—A communication from William Sellers and George H. Sellers. 
— 10th June, 1873. 

2114. Epwarp CHaRLEes Hamitton, Camp House, Colchester, ‘‘ Manure.” 
— 14th June, 1873. 

2141. Wiit1am Firs, Rose Villa, Viewforth, Edinburgh, N.B., “ India- 
rubber springs.” —18th June, 1873, 

2260. ALrrep Hery Cramp, Willesden, “ Lanterns.”—30th June, 1873. 

2423. Ernest Leste Macponne.i, Langham-street, London, ‘ A) 
to be attached to railway trains for diminishing the effects of 
collisions.”—14th July, 1873. 

2471. Jan AnrHony Mutuer, Chancery-lane, London, ‘‘ Measuring and 
registering the flow of liquids.”—17th July, 1873. 

2499. Tuomas Ricuarps Harpinc and THomas WALTER HarDING, Tower 





orks, Leeds, ‘* Needles, &c.”— 21st July, 1873. 
2577. ALBERT Jayvnor, Strand, London, “ Pr tic telegraphic appa- 
ratus,”—30th July, 1873. 
2608. Jonn Garrett Toncve, Soutt ton-buildi Chancery-lane, 





London, ‘ Advertising seats, &c.”—A ‘communication from Noél du 
Chastaingt and Louis Jules Casimir Marville.—9th August, 1873. 

2682. James WETHERILL, Selby, ‘‘ Drying malt, &c.” 

2086. Henry Woopcrorr Hammonp, Southampton-buildings, Chan- 
cery-lane, London, ‘Driving piles.”.—A communication from Philip 
Syng Justice, 

2689. Epmunp Epwarps, Southampton-buildings, Chancery lane, 
London, ‘* Platforms, &c., for railroad cars.”—A communication from 
Ezra Miiler. 

2692. GeorGe Pearson Rensuaw, Park Valley, ‘ Valve gear.” -- 13th 
August, 1873. 

= Pon as Fox and Cartes Henry Fox, Wellington, ‘‘ Dyeing piece 
goods,” 

2610. Laurence Hitt, Glasgow, N.B., “Marine engines.”—15th August, 
1873. 

2720. Wittiam Epwarp Newton, Chancery-lane, London, “Tools for 
polishing metals.” 

2722. Joun Tenwick, Grantham, “ Reaping and mowing machines.”— 
16th August, 1873. 

2733. JoserpH Mincay Tat, Belvour-road, East Dulwich, ‘‘ Concrete 
walls and buildings.”—18th August, 1873. 

2779. SAMpson TayvLor Rowe, Redruth, and Isaac CHARLES JOHNSON, 
London, ‘‘ Condensing deleterious gases, &c.” 

2779. Witttam Rosert Lake, Southampton-buildings, London, “ Light 
from naphtha, &¢.’—A communication from John Durkee, Edward 
Ferdinand Reed, and John Ware Fletcher. 21st August, 1873. 

2782. Louis Marte Bracuieny and Ju_es Emite Descuamps, fils, Rouen, 
** Motive power.” 

2786, WiLLIAM Pretty, jun., Ipswich, ‘‘ Corsets.”—22nd August, 1873. 

2793. Bristow Hunt, Serle-street, Lincoln’s Inn, London, ‘’ Locks and 
keys.”—A communication from Daniel Klahr Miller and Allen Middle- 
ton, jun.—25th August, 1873. 

2807. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Propul- 
one vessels.”—A communication from Henry R. A. Boys, Barrie, 
Ontario. 

2813. Davip Josern KENELLY, Inner Temple, London, ‘‘ Distilling shales, 
&c.”"—26th August, 1873. 

2828. WittiaM Rosert Lake, Southampton-buildings, London, ‘‘ Guards 
for the shuttles of looms.”—A communication from Edgar M. Stevens, 
and Alonzo Stockbridge Gear.—27th August, 1873. 

2833. Joun Romanes, Worthing, ‘‘ Machinery for making capsules.”— 

th August, 1873. 

2852. Frank Mowing, 1, Berkeley-square, Bristol, and Tuomas GRANGER 
Srock, Arley-hill, Bristol, “‘ Filling casks, &c.”—20th August, 1873. 


All persons having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such applications 
- ve office of the Commissioners of Patents, within twenty-one days of 

its date. 
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ABSTRACTS OF SPECIFICATIONS. 
The following Abstracte are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
6vl. G. Rypiti, Dewsbury, Yorkshire, “ Steam engines and boilers.”—Dated 
24th February, 1873. 

This invention relates to improvements in combined steam engines and 
— on land and sea for more effectually consuming smoke and saving 
uel. 
7M. R. Lancaster, Liverpool, and 1. Swinpe.ts, Warrington, “ Steam 

boiler and other furnaces.” —Dated 26th February, 1873 

The object of this invention is to promote a more perfect combustion 
or cconomisation of fuel in steam boilers and other furnaces, and consists 
in introducing superheated steam and air combined into such furnaces, 
either into the body of the incandescent fuel, or so as to meet the pro- 
ducts of combustion emitted from the fuel, and thus to ignite those 
yases which would otherwise escape unconsumed into the chimney. 

715. G. Spencer, London, and W. M. Smurn, Stratford, “ Fire-bo.ces of 
locomotive boilers.”—Dated 26th February, 1873. 

First, a method of making fire-boxes in two chambers by means of a 
horizontal or inclined midfeather pierced with tubes, and water tubes 
connecting the midfeather with the crown of fire-box, which midfeather 
and water tubes increase the heating surface and circulation. Secondly, 
a method of forming fire-hole rings hollow, with the hollow towards the 
ane of fire-holes, and in methods for protecting the same from 

riction. 
719. W. R. Lake, London, “ Regulating the blast of locomotive engines.”—- 
A communication.—Dated 26th February, 1873. 

The said invention relates to a variable exhaust blast-pipe for locomotive 
engines, the object being to control the blast by contracting or closing at 
pleasure the orifice of "the blast-pipe by means of a series of valves so 
arranged and constructed that it will by its own action free itself from 
any gummy or foreign matter that may form thereon, 

730. W, Jomnson, Sheffield, ‘‘ Supplying air to the fire and heating boilers, 
dc.” —Dated 15th February, 1873. 

This invention has for its object the novel construction of a grate for 

boilers in combination with slotted tubes groove-shaped, 


through the intervention of a cistern or cisterns. And the circulation of 
the water through the fire-bars may be rendered self-acting and con- 
tinuous so as not to require a force pump. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. f 

698. — M. Licutsopy, Bdinburgh, ‘‘ Brakes, d&c."— Dated 25th February, 


The feature of novelty which constitutes this invention is the arrange- 
ment of brakes with wedge or inclined surf: ted by feathers and 
grooves, and operated by screws, levers, or their equivalent. 

724. G. i Deptford, Kent, *‘ Clearing tramways.”—Dated 27th Feb- 
ruary, " 

This invention mainly consists of a lever, one end of which is secured 
to the bar (preferably extended and secured from one axle-box to the 
other, or to one axle-box only, as by this arrangement the cleaner or 
clearer will be kept working at some distance from the tram as the centre 
of the wheel maintains), and the other end of this lever is provided with 
an instrument similar to a plough, which may have a suitable steel tool 
or cutter attached, or in some cases have steel brushes thereto to 
b dust off from the tram or rail. This plough works close to the 
periphery or a car wheel. 

731. J. and T. B. Nicno.ison, Newburn, Northumberland, *‘ Railway buffers.” 
Dated 27th February, 1873. 

The inventors provide the buffer-rod with a universal joint, preferably 
in the form of a semispherical block fixed thereon, between which block 
and the buffer-head they place a volute or other suitable spring. The 
semispherical block has its bearing in a corresponding cavity in the outer 
end of a box fixed to'the end of thecarriage or wagon. Upon the inner end 
of the buffer-rod and within the said box is a nut or collar secured by a 
check nut. The interior of the box which receives the said nut or collar 
is of conical form—that is to say, it becomes gradually wider internally 
from the outer to the inner end thereof. 








Class 3.—-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

690. J. Horrocks, Eccles, Lancashire, ‘‘ Cleansing textile fabrics, dc.” — Dated 

24th February, 1873. 

The inventor places the goods in a high-pressure kier, and pumps 
heated lye through the contents of the kier untila suitable heat and 
pressure are attained. The valvesare then closed and the contents remain 
at rest for about twelve hours. 

693, J. LEemina, Pendleton, Lancashire, ‘ Pickers used in looms for weaving.” 

—Dated 24th February, 1873. 

This invention relates to a peculiar method of forming the picker, 
whereby the use of metal pins, rivets, or staples through the Jeg or through 
the foot of the picker is dispensed with. The inventor takes a picce of 
hide or pelt of a sufficient length to form the whole Fags in one piece 
and rather more than double the width of the face of the picker, and fold 
the two edges inwards till they meet. On this side (which forms the 
inside of the picker when completed) he cuts away the inner fold at each 
end for about three-quarters of an inch. He then takes a second piece of 
hide about four inches long, and three-quarters of an inch wide, and after 
doubling the folded piece with the joint inwards, so that its ends come 
together, he bends the smaller piece double in the form of a staple, and 
inserting its ends into the folds of the main piece, push them up into the 
interior of the same as far as the inner fold has been cut away, and this 
smaller piece thus holds the two ends together, and at the same time 
forms the lining for the leg of the picker. 

738. E. A. Leicn, Manchester, “ Carding engines for carding cotton, &c.”— 

Dated 28th February, 1873. 

This invention consists, First,in arranging the rollers of carding engines 
so that they can be set on both sides of the engine all at once in a superior 
manner to that described in the specification of the patent dated 1th 
August, 1870. Secondly, in arranging flats of carding engines so that they 
can all be set together on both sides of the eugine at the same time, whether 
they be travelling or stationary self-stripping flats Thirdly, in arranging 
doffers and takers in of carding engines, so that both ends may be accu- 
rately set up to the main cylinder at the same time, whereby they can 
always be kept parallel. Fourthly, in dispensing with the.coupling p bem 
of travelling, self-stripping flats, and attaining greater accuracy in the 
flexible bend. 

753. J. WortH, Rochdale, Lancashire, ‘‘ Washers and washer cloths.” —Dated 

lst March, 1873. 

The improvements relate to the manufacture of the washers and washer 
cloths used for the purpose of giving the requisite amount of drag or 
friction to the bobbins employed in such hinery, ists, First, 
in making the said washers convex on the upper surface, and formed of 
unglaved earthenware, cast iron, or rough glass. And, Secondly, in 
weaving the suid washer cloths in sucha way as to leave square holes 
in the same at suitable distances apart, so as to avoid the necessity for 
punching holes through the same to admit the spindles as usually 
practised. 

797. T. H. Rusuron, T. 8S. Morris, and W. I. Bromitey, Bolton, Lanca- 

shire, ** Preparing spinning and doubling cotton, &c.”—Dated 5th March, 





+ 





These impro are ap to the carding engines, for which 
letters patent were granted to George Wellman on the 11th September, 
1860, No. 2190, and it consists in an improved arrangement of parts for 
lifting und cleaning the top flats rapidly without working the rest of the 
machinery more rapidly than heretofore; also in a tumbler latch or 
other equivalent connected to the slide to enable the radial arms to be 
moved back atany point. These improvements in spinning and doubling 
machines consist in bringing the copping faller wire close to the yarns 
befere the backing off commences, whereby snarls are avoided. 


linahl, 
Ls 


Class 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour- 
ils, dc. 
718. J. Mircne., Shejield, ‘* Knives for harvesting machines, dc.”—Dated 
26th February, 1873. 

The invention consists in forming the knives of a combination of stecl 
and iron, such metals being so arranged that the steel will constitute the 
cutting edge while the iron imparts the requisite strength and stiffness 
to the knife. 

746. W. Tasker, andover, Southampton, ‘‘ Ploughs.”—Dated 28th February, 
873. 


1873. 

This invention has for its object improvements in the head or steerage 
part of « plough ; it is applicable to any ordinary single farrow plough as 
well as to double ploughs or ploughs with more two frames and 
turn furrows or bodies, and consists mainly in so constructing or arrang- 
ing the wheels and axles of a plough as that when the plough is at work 
the head of the plough is kept rigid or as a fixed head plough. The 
axles of the land and Seeew wheels are connected with ober stump or 
head pin so oe that when the plough is in work the bar stump or 
head pin inclines from an upright position by means of a lever or other 
suitable arrangement, the bar stump or head pin can be brought to a 
vertical or almost vertical position and the axles and wheels p in 
another position lifting the plough frame or body clear of its work, and 
in this new position from the arrangement of the axles of the land and 
furrow wheels the bottom or portion of these wheels which rest on the 
ground are brought to the same level, and the plough can be easily 
turned at the headlands or elsewhere. By a ‘ht adjustment of the 
arrangement for holding the plough head as a fixture the head can be 
liberated and the plough used as a swivel-head plough. The advantage 
of this is great, as the plough can be either worked as a swivel-head or 
as a fixed-head plough as the nature of the land may require. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
692. T. H. Warts, Manchester, “* Pi ting down draught in chimneys, dc.” — 
Dated 24th February, 1873. 
This invention applies, First, to the construction of chimney tops, the 
object of the invention being to ro ¥ an upward draught and at the 
t 





same time to prevent a down from wind or other external 





for the | a 4 
af conducting air to the fire, whereby a great heat is obtai his 
arrangement is applicable to boilers of every description, namely, for 
stationary, portable, locomotive, or marine engine boilers; as to 
puddling and reheating furnaces, and lead and copper smelting fur- 
naces. 

747. T. GREEN, Ouseburn, Newcastle-on-Tyne, “ Heating feed-water, appli- 

cable to steam boilers, dc.”—Dated 28th February, 1873. 

P-. object YY — Saag se is my Ropes = aay sgl fire-bars to 
purpose of hea -water wai pass 

each bar successively so as to heat it to near the boiling 

forced or caused to pass into the er or other receptacle requ: 

The bays are connected at each end by connecting pieces so as to form a 
ti Y from one to the other h the whole series 

from the inlet to the outlet pipe. The water hea’ its passage 

through the fire-bars may be forced into the steam er direct. or 








p The inventor makes longitudinal or other suitable openings 
through the side of the chimney top or . and in the Interior 
immediately beneath each of these openings he fixes a sloping Ferg 
of louvre inc pape and extending over rather moro half 
the internal area of t! the o (and consequently the louvres) 
being placed alternately upon opposite sides, so that the inner edges of 
the louvres overlap. 

711, M. SHepuerp, B; Yorkshire, “ ising fuel.”—Dated 26th 

- = radford, re, “* Boonomising fi 


TY, a 
This invention relates to em; a cast iron plate fitted on the top 
of = Soenese, cov the whole of the surface between the oven and the 
bailer ; holes are cast Se Fen Se 9 ae o Seta See ne Gaaee, 
and saucepan, and spaces left between holes for heating a couple ef 
irons, On the iron plate is cast a front which rests on the bar of the 
fireplace, in this front is cast an opening for feeding the fire, A pipe is 





fixed at the back, going up the chimney for the escape of smoke or gases. 

Dampers are fitted on each side of the communicating with the 

oven and boiler flues ; a false bottom is also fitted half way between the 

bottom of the fireplace and the top, and also a perforated drawer for the 
fall of the ashes and to keep in the cinders. 

712. T. Hory, Glasgow, Lanark, N.B., “‘ Apparatus for preventing waste of 
water in connection with water-closetz, and for facilitating the utilisa- 
tron of excremental matters, and their exclusion from ordinary drains,”— 
Dated 26th February, 1873. 

A measuring compartment is fitted or formed in the cistern supplying 
the closet, and has a small inlet valve, and a larger valve, the 
latter communicating with the flushing pipe. The connection to the 
inlet valve is of such a relative length as to close the inlet valve before 
the discharge valve begins to open, and a spring is interposed to allow the 
motion of the lever to continue after the inlet valve is closed. Below the 
discharge valve of the measuring compartment there is a small chamber, 
from which, in addition to the ordinary flushing pipe, there is a branch 
pipe fitted with a stopcock, and leading into the overflow pipe from the 
cistern. The overflow pipe is not led in the ordinary way into the soil 

pe, so that the lea or overflow water will not be wasted or go to 

crease the diluticn of the excremental matters; but in the case of a 
series of closets in different flats of a house, the overflow pipe of each 
cistern above the lowest is led into the cistern of a lower closet, whilst 
that of the lowest isled into the drain or sewer, being at the same time 
provided at any convenient point with an ing or other arrang t 
admitting of inspection. Each waste or drain pipe may have a small 
branch pipe inserted into or across it, so as to intercept and receive a 
small proportion of whatever liquid is down, such branch pipe 
leading into any convenient receptacle, which may be enclosed so as to be 
accessible only to an official inspector. 

739. J. Tuornatty, Stickney, Lincolnshire, 
machines.” —Dated 28th February, 1873. 

The present invention consists in the combination of a pug mill witha 
portable self-feeding combined brick and tile making machine. The im- 
proved machine is driven by gearing, actuated by manual and horse- 
power. The clay, t d to the 'y istency, is put in at the 
top of the cylinder of the pug mill, and after being cut and masticated by 
knives on its central shaft, is forced by the same means down through 
openings into alternate opposite ends of a box where it is compressed and 
moulded by the reciprocation of a plunger into (say) bricks at the one 
end and drain tiles at the other. 

741. G. W. Hart, Upper Norwood, Surrey, “ Open fire-grates.”—. 
February, 1873. 

This provisional specification describes admitting the air through holes 
in the bottom and sides of the grate, and letting out the products of com- 
bustion through holes in the back. The front of the grate is lower 
than the back. The specification also describes other details in the con- 
struction of gates. : 
805. S. TavLor, Birmingham, ‘ Constructing and fixing sheet-metal roofing.’ 

—Dated 5th March, 1873. 

According to this invention, hollow ribs or projections open at bottom 
and provided with heads or clo tops of angular or nearly lozenge 
shape in cross section are made in the roofing plates, and upun the top of 
each rafter a dovetail or angular metal seat of a nearly triangular igure 
in cross section is fixed. In fixing the roofing plates to the roof the 
angular shaped heads of the hollow ribs in the said plates are engaged by 
a sliding motion with the fixed dovetail or angular seats on the rafters of 
the roof ; the said plates are thereby prevented from rising vertically, their 
longitudinal or sliding motion being prevented bya flange on the end 
of each plate being nailed or screwed to the rafter. The parts used for 
attaching the plates expand and contract equally and the nails used are 
concealed and protected from the weather by the connecting parts of 
the roofing plates. Where the roofing plates cannot be engaged by « 
sliding motion with the fixed seats on the rafters, the said plates and 
seats are first engaged together and afterwards fixed to the rafters by 
nails or other fastenings passed through clips or pieces on the sides of 
the seats, which clips or pieces embrace the sides of the rafters. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
707. K. L. H. Gercxe, London, “ Breech-loading rijle.”—Dated 26th Febru- 
ary, 1873. 

This new breech-loading needle-gun is constructed with a breech-block, 
which tightly closes the barrel behind the cartridge by a well-fitting plug, 
and which moves backwards and forwards with a corresponding down- 
ward and upward motion of the breech, by means of a triangular 
double action lever-bolt that regulates every motion of the whole 
mechanism in such a way that the gun is made ready for firing by only 
three movements of the hand. The first movement, by pressing the 
lever arm quickly forward to an angle of 60deg., opens and lowers the 
breech suficiently for the extractor to throw out the discharged cart- 
ridge and puts the lock at full cock ; the second motion is to put in the 
new cartridge, and the third to draw the lever arm quickly back to its 
former position, leaving the lock at full cock, ready for tiring, and securely 
protected by the surrounding wood of the stock. The principal distinc- 
tive features of this invention are as follows: First, the form and action 
of the triangular double-action lever-bolt, which regulates every motion 
of the mechanism by only three movements of the hand, at a turning 
angle of only 60deg. Secondly, the tight closing of the barrel behind 
the cartridge by a well fitting plug, entirely excluding the possibility of 
any powder gas escaping at the breech. Thirdly, the simplicity of the 
lock and every other part of the mechanism, the whole containing but 
six screws, of which only two need be drawn to take all to pieces in less 
than a minute, while for merely taking out the breech-block and needle 
no screw need be drawn at all Fourthly, the solidity of every part of 
the mechanism, each piece being strong enough to stand a smart blow 
with a hammer. Fifthly, the convenience of being able to examine the 
interior of the barrel from behind, the breech being placed low cnough to 
pass the rod through the barrel from behind. Sixthly, the safe hanaling 
of the gun when loaded with the lock at full cock, the lock being quite 
inaccessible from without, as it is placed inside the small of the butt, so 
that the gun is not at all liable to go off by a chance knock against the 
hammer. Seventhly, the great celerity of fire, the three motions of the 
baud necessary to get ready for firing being so calculated that each 
preceding movement puts the hand into the best position for the next 
motion, thus giving the possibility of firing comfortably fifteen to twenty 
rounds in a minute without diminishing at all the time necessary for 
taking aim. 

742. W. Borwoon, Ipswich, “‘ Carriages.”—Dated 28th February, 1873. 

This provisional specification describes a driving rail, a breeching 
staple, a draft hook, and an arrangement for opening and closing the 
door from the driver's seat. 





“Brick and tile making 





28th 








Class '7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

1027. A. M. CrarKx, London, ‘* Machine yor sewing leather, &c.”—A com- 

munication.—Dated 19th March, 1873. 

In this machine an awl is employed disposed below the face plate 
under the needle and presser foot, by the motion of which awl, viz., a 
reciprocating and au ding and d ling motion, the material is 
both pierced and fed to the needle, it being at same time held firm by 
a powerful action of the pressure bar. The corresponding movement of 
the shuttle is produced by suitably constructed shuttle cranks. With 
this machine a rapid sewing is effected with smooth and elegant seams 
instead of producing rough burrs on one side of the fabric. 








Class 8.—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

$47. F. Kuntmann, Paris, “‘ Utilisations of the acid residues resulting 

From the manufacture of chlorine.” —Dated 19th March, 1875. 2 an 
° ne 


The iuvention consists, First, in the appli of the d 
manufacture of chlorine for the preparation of binoxide of manganese, 
the protoxide of manganese being superoxidised by means of ozonized 
air, or fee ge | with nitric acid or nitrous gases. Secondly, in the 
application of the oxide of manganese precipitate obtain by the 
action of lime on the residue of the manufacture of chlorine in 
metallurgy. 





Class 9.—ELECTRICITY, 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
706. A. V. Newton, “London, “‘ Electric clocks.”"—A communication.— 
qibstindten thea ioe nord t of tus for applyin 
ven a novel arrangement of ap 1s for a) ig 
electricity as the motive power to the working i clocks, a more 
particularly those clocks used on board ship. 

735. T. A Epison, Newark, New J U.8., “ Chemical ”—Dated 
Soi Er meeeraetoeeee mei 
i ti i on chem‘ s 
and render the marks clear and distinct. The counter it set up in 
an electro-magnet as it discharges itself upon breaking the circuit is 
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employed in a shunt or branch to neutralise tailings. Two or more stylus 
or pens in main Ine with shunt circuit and magnet in each are also 3 
Drop copies are taken by a division or branch and the magnet and 
receiving instrument or a vessel of water into which the circuit wires are 
introduced. With a very rapid circuit breaker and assistance in the main 
line, the transmitting instrument is placed in a circuit connecting at both 
sides of the resist An induction coil is employed as a relay for the 
automatic transmitting system, the same sending a secondary current to 
the receiving instrument, or to another induction relay. Reaction bat- 
teries ure introduced upon the line or in branch or shunt circuits, to clear 
the line of surplus electricity, the power of the same being much less than 
that of the main battery, and the poles opposed. 
740. C. A. McEvoy, London, “‘ Electric fuses.”"—Dated 28th February, 1873. 
This provisional specification describes casting a cylinder of sulphur (or 
other non-conductor) around two parallel wires. The wires may be con- 
nected with a fine platina wire, which will be heated by a current 
passing, or may be cut off flush with the sulphur (for sparks to pa-s 
between the unconnected ends). Over the end of the sulphur is slippeda 
long fulminating cap, so that the electric fuse is situated within the cap. 





Class 10.-MISCELLANEOUS, 
Including ali Patents not found under the preceding heads. 


684. S. Rownornam, London, and G. Ricuarpson, Chelmsford, Essex, 
“Composition of artificial marbles, stones, d&c.”—Dated 24th February, 
1873. 


The use of albumen in mixing with plaster of Paris or other substances, 
and its coagulation by heat, or by any other means capable of effecting 
such coagulation. 

685. 1. CLeaven, Birmingham, ‘* Metallic needle-case.”—Dated 24tn February 
1873. 


, 

This invention consists in the construction of a rectangular metallic 
case for holding needles, the same ‘being provided at one end thereof, 
which is open, with one or more metallic divisions or plates whereby the 
packets of needles are kept separate from each other, and the insertion 
and removal thereof facilitated. 

686. F. J. Botton and C. E. Wessenr, London, “ Apparatus for obtaining 
photometric measurements, dc.”—Dated 24th Fevruary, 1873. 

This invention relates to a method of and apparatus for obtaining 
photmetric measurements in terms of electrical measurements. A body, 
of which the electrical conductivity or resistance is altered by exposure 
to light is placed in an electrical circuit, in which circuit is also placed an 
electrometer or gauge of electrical resistance. Light is directed on the 
body, and the value of the light, or the transparency or density of any 
translucent substance through which the light is passed, is tested by the 
effect on the electrometer or resistance gauge. 

688. A. Wuarton and T. Lister, Miryjield, Yorkshire, “‘ Apparatus for 
raising liquids.” —Dated 24th February, 1873. 

This invention is especially applicable in cases where it is necessary to 
raise liquids, such as beer, porter, or other liquids from the cellars to the 
upper storeys through pipes, and these improvements consist in the 
employment of an air cylinder or vessel to contain compressed air, which 
is forced in by means of an ordinary air pump, connected by pipe and tap 
or valve to regulate the supply and pressure of air. 

694, H. Zincier, London, ‘‘ Carriage lamps.” —A communication.—Dated 24th 
February, 1873. 

The object of this invention is to construct carriage lamps in such a 
manner that in addition to throwing the light forward as heretofore, a 
stream of light may also be thrown downwards on to the step of the carriage 
or on to any other part required to be illuminated. 
6v7. S. Maxrin, Sheffield, ‘* Moulds for casting ingots.”— Dated 25th February, 

1873. 


Four side walls are enclosed within rings which are beld in place by 
lugs, and tightened up by wedges. Two of the walls have projections 
upon them which slip into recesses in the other two walls to obtain a 
parallel movement to release the ingot when the wedges are removed. 


690. H. J. Griswoip, London, “ Sewing machines for embroidering, [&c.”— 
Dated 25th February, 1873. 

This said invention relates to simple, cheap, and efficient apparatus, 
which, when properly placed and secured on a sewing machine, will 
operate in combination with the stitching mechanism in the performance 
of various kinds of work, such as embroidering, ruffling, or plaiting, 
tucking, hemming, and the like. The suid apparatus may be adapted to 
any ordinary sewing machine, and is constructed to be readily applied to 
or removed trom the same, so that the efficiency of the said machine for 
performing plain sewing or stitching will not be impaired. 

700. E. T. Hucues, London, “ Combination of jluids to be employed asa 
circulating medium im pipes used for warming and heating purposes.”— 
Dated 25th Februnry, 1873. 

This invention relates to the system in which pipes filled with heated 
water, air, mineral vil. or other matters are used for warming buildings, 
heating ovens, and other purposes; and consists in using glycerine in 
which is dissolved chloride of lime, or similar salts or matters capable of 
being dissolved in glycerine. 
7vl. J. Lizwerr, London, “ Mixture as a substitute for cojiee.”—Dated 25th 

February, 1875. 

The object of this invention is to form a mixture from which a healthy 
and invigorating infusion can be obtained at far less cost than by any 
other means. The substances are pelotas berries and coffee berries in the 
proportion by weight of about three-parts of the pelotas berries to one 
part of coffee; these berries in their green state are roasted ina coffee 
roaster having two compartments, separated the one from the other by a 
perforated partition plate, and the pelotas berries and coffee berries are 
placed each in one of the said compartments, the pelotas berries during 
the process of roasting becoming thoroughly impregnated with the aroma 
of the coffee. When roasted the berries are ground in an ordinary grind- 
PJ mill, and when well incorporated the mixture is complete and ready 

or use. 

702. A. R. Stocker, London, “ Caps and stoppers for bottles." —Dated 25th 
February, 1873. 

Producing caps or stoppers and other articles of desired form from 
clay or other material by desirably formed tools by pressure. 

703. A. M. CLark, London, “ Manufacture of candles, &c.”—A communica- 
tion.— Dated 24th February, 1873. 

This invention relates to the application of naphthaline :—First, as a 
substitute for sulphur, wax, resin, or other inflammable materials used for 
pa ee ee a gene itches and fire-lighters. Secondly, as an addition 
to the phosphorus paste in which the ends of other matches are dipped. 
Thirdly, to increase the inflammability of candles, tapers, links. and 
torches. Fourthly, for burning in lamps in the form of a hollow candle, 
provided with an independent wick and double air current, the flame 
serving to melt the solid naphthaline to feed the wick. 

704, T. CHAPPELL, London, “ Manufacture of gas.”—Dated 25th February, 
1873 





The specification of this invention describes manufacturing gas for 
lighting and heating purposes from an artificial material composed of 
petroleum, petroleum spirit, paraffin oil, or any other suitable oil or 
spirit, combined with chalk, chalkstone, clunch, or other suitable earthy 
matter. 

705. J. Fawcert, Lincolnshire, “‘ Treatment of peat.”—Dated 25th February, 
1873. 


The first part of this process aftcr obtaining the peat from the bog is 
to free it from all excess of moisture, which is effected by submitting it 
to the action of a hydro-extractor. The peat thus treated is then 
reduced to a granulated state and finally compressed into blocks. 
7us. J. Rowertson, Nutshill, Renfrew, N.B., “‘ Generating and applying 

heat.” —Dated 2th February, 1873. 

The feature of novelty which constitutes this invention is the employ- 
ment of inflammable gases mixed with oxygen or with air surcharged 
with oxygen, issuing from burners the mixed state, as a source of 
generating and communicating heat. 

709. W. H. Tomas, London, “ Production of cold for preserving animal 
Jood, &c.”—A communication.—Dated 26th February, 1873. 

This invention relates to a method of producing a diminution of tem- 

rature by alternate compression and expansion of a vapour of gas, and 

y the removal at the same time of the heat evolved or rendered sensible 
by the compression of the said vapour or gas, which when rarefied or 
allowed to expand abstracts heat from the matter to be cooled. The 
apparatus employed consists of a vessel divided into two parts bya hollow 
metal tion or diap! through which brine or other fluid not con- 
gealable at about 30 deg. is passed to be cooled. A hollow piston is fitted 
to each part, which compresses the gas or —— the heat produced 

— — by a current of water ny Bee ~~ ee coven ot 

e vapour or throug! e other side e 

—_ where it is chewed te cnpend in contact with the partition con- 
gg the liquid to be cooled, from which a quantity of heat is abstracted 

and absorbed by the rarefied vapour or gas. ‘This action is repeated alter- 
nately in each = of the separates, the vapour or gas igre mee in by 
apump. The fluid thus couled may be eu in any suitable manner, 
and is adapted for preserving meat on ipboard as described in the 








pr sp 

710. E. Mevor and F. N. C. Vurpert, France, “ Preserving meat.” —. 
This in ak process of preserving meat, in 

vention re! a me’ or mi 

bulk in its fresh uncooked condition. e animal is killed by felling 

and immediately skinned and cleaned. It is then glazed over witha 

preparation of sugar and alcohol and placed in a case ina hed of fat. The 

ease is exhausted of air and soldered up. 








716. F. J. aunen, Sheffield, “ Bendung metal plates.”—Dated 26th Feb- 
ruary, 1873. 

This invention relates to machinery which is chiefly adapted for the 
manufacture of joints for the ends of railway rails, but it can be applied 
for the bending of plates into any sectional form, and for the punching 
of the plates so bent. Between a pair of upright standards the inventor 
applies four rolls, two of these rolls are horizontally supported and re- 
volve together. By means of cog-wheels the other two rolls can be simply 
loose roll working on vertical shafts, supported at their bearings by 
strong brackets; on the bolts are placed springs. The top and bottom 
rolls may be supported by springs. The springs may be mean by 
nuts to bear with a pressure equa! to several tous on the top ro! In the 
slide of any ordinary punching machine the inventor fixes a steel punch. 
and on the bed of the fmachine he places a die block, shaped to the exact 
size of inside of web of bent plate. Between the die block and punch 
the inventor supports by connection with the back part of the machine a 
die plate ; the holes in both sides must be so arranged that the punch can 
work through the die plate into the die block. 

717. J. H. Ivory, Birmingham, “ Val-de-Travers rock and other minerals.” 
—Dated 26th February, 1873. 

According to this invention the Val-de-Travers or other like rock is 
heated to u temperature of about 300 deg. Fahrenheit, by preference in the 
machine or apparatus hereinafter described, whereby the water in the 
rock becomes volatilised, and on its liberation a complete disintegration 
of the rock takes place, the lumps becoming so soft and friable that by a 
gentle pressure the whole may be reduced toafine powder. The machine 
or apparatus to be used fur pulverising the rock consists essentially of a 
rotating hollow cylinder or drum surrounded by two casings. The 
rotating drum is heated from a furnace or furnaces, the flame and heated 
air from which pass into the space between the two casings. The rock 
being introduced into the rotating drum, the said rock is gradually and 
uniformly heated until it has reached the disintegrating temperature, 
when by the lumps rolling over one another the friable portions become 
detached and fall through the grating or bars of the rotating drum be- 
tween a pair of plain rolls, by which the pulverising is completed, the 
powder being carried from the rolls by an archimedian screw to an endless 
band, by which it is conveyed to a receptacle, or elsewhere conveyed. : 
720. J. Brasseur and F. Wocier, Belgium, ‘‘ Smoothing looking-glasses.’ 

—Dated 26th February. 1873. 

This invention consists essentially in the novel application and use to 
and in the smoothing or grinding of plate and other glass, crystal, por- 
phyry, and other like substances of the material or substance known in 
commerce as Levant stone, in substitution for the more costly emery 
powder which has hitherto been employed for and in the above mentioned 
process. 

722. W. H. Davey, London, “ Starching and washing machine.”—Dated 
26th February, 1873. 

The machine, which is designed ‘for starching curtains, collars, false 
shirt fronts and cuffs, or other articles, consists of a vessel or receptacle 
containing the starch and hung in « frame on spring supports to enable 
it to yield under pressure on the articles. Three 8 are suspended 
from’a cranked shaft in the vessel, the centre one of which acts alter- 
nately with the two side ones, and flattens or spreads out the articles, 
while the others by « downward and lateral movement towards one 
another press the articles between them, thus working the starch well 
into the fabric. The machine is also applicable as a washing machine. 
723. R. Stone, Liverpool, “Artificial fuel, bricks, dc.”"—Dated 2th Feb- 

ruary, 1873. 

The features of novelty which constitute this invention consist in the 
use of a divisional shoot or trough which is pivoted to two strong up- 
rights, elevated or depressed by means of a winch and chain. This shoot 
or trough receives the porous and fibrous ingredients used direct from 
carts. It is then elevated, and discharges its contents into a divisioned 
hopper. Underneath this hopper is a mixing wheel, and alongside is a 
tank containing the oil, tar, or other amalgamating liquid, and under- 
neath the tank there is a second wheel, which the inventor terms the wet 
mixer. These mixers are set and revolve in an inclined hopper or shoot 
which leads the mixed materials to a moulder. The mixing wheels may 
be driven by any suitable mechanical means. The moulder consists of a 
cylinder divided on its circumference into suitable divisions or moulds to 
receive and mould the fuel. Revolving over the cylinder and in the same 
direction is a roller or compresser, which presses the fuel or material into 
the divisions on the cylinder. As the cylinder revolves the compressed 
shapes of fuel are discharged on to a travelling table or apron, which takes 
the moulds clear of the cylinder. 

726. C. BraKkeLt, Manchester, ‘‘ Exhausting air, dc."—Dated 27th Feb- 
ruary, 1873. 
The features of novelty which constitute this invention consist in :— 
First, an improved construction of mine ventilator combining greater 

ficiency and cheay without the large outlay generally required in 
stone and brickwork. The air discharged by the ventilator also induces 
or draws other air from the mine besides that passing through the 
machine. Secondly, an improved apparatus by which steam jets induce 
or draw air or gases from a mine, a greater efficiency being obtained than 
hitherto by dividing the stream of air so that the jets act on a larger 
surface. ‘lhirdly, an improved centrifugal steam pump consisting of 
pump and turbine engine on one spindle, the pump disc having its suction 
on one side only, the construction is greatly simplified and cheapened 
and is more compact and easier of application. Fourthly, an improved 
exhauster and blower giving a positive pressure as in a cylinder machine, 
so that three times the useful effect of centrifugal fans is obtained while 
running at probably only one-tenth the speed. The machine consists of a 
cylinder in which are two vanes or plates half overlapping each other, the 
one being stationary while the other makes a revolution alternately. 
Fifthly, an improved exhauster and blower for the same ge ae the 
above, but having only one vane or plate in the cylinder with a recipro- 
cating circular motion, the cylinder having a stationary division from the 
surface of the cylinder to the boss of the moving vane or plate, and the 
air or fluid being drawn in and discharged on each side of the division 
alternately through self-acting valves. 


727. W. R. Lake, London, *‘ Roller journal boxes.”.—A communication.— 
Dated 27th February, 1873. 

The inventor places around the axle journal a loose sleeve of chilled 
cast iron or steel. The said sleeve through a cast iron cage con- 
sisting of two hoops or rings connected by V-shaped cross-bars between 
which are placed the rollers made of very hard chilled metal. The cage 
with the rollers and sleeve is placed in the case ur box and the journal is 
passed through the said sleeve. On the inside of the cover the inventor 
places a steel plate to receive the end thrust. The said box is provided 
on its outside with trunnions fitted to turn in sliding blocks which are 
fitted to slide vertically in grooves in the hangers. 

729. J. GLoyer, London, ‘‘ Dry gas meters.”—Dated 27th February, 1873. 

In the arrang ts as g lly adopted for the passage of the gas into 
and from the measuring compartments of dry gas meters sliding valves 
are employed so arranged with the passages or gratings thereof that the 
opening and closing of them takes place simultaneously the whole length 
of their passages, by which both the opening and closing of such passages 
is sudden, often producing unsteadiness of the lights. The object of the 
invention is to remedy this evil by obtaining a gradual opening of the 
length of these passages or gratings by giving aninclined, curved, or other 
form in the direction of the length of the passages such as will insure a 
progressive opening of them. 

732. J. G. RepMan, New Brompton, Kent, ‘‘ Compositions for preventing the 
corrosion and fouling of ships’ bottoms or other submerged structures.”— 
Dated 27th February, 1873. 

This relates to the employment of subchloride of mercury 4s 4 base or 
body in combination with the usual ingredients, for the purpuse uf pro- 
tecting the bottoms of ships and other submerged structures. 

736. z JUKES, ~~ aa “ Reverberating furnaces or cupolas.”—Dated 27th 

ry, 1873. 

First, the novelty of the invention in surr 
portion of cupolas to a point above their blow-pi 
casing, through which cold water is caused to circulate, for the purpose 
of preventing the walls of the cupola being so rapidly destroyed by the 
heat of the molten metal. Secondly, in blo into cupolas employed 
for melting pig or scrap iron a hot blast in lieu of a cold one, as hitherto 
employed; and, Thirdly, withdrawing the gases generated in the cupola 
therefrom f means of a fan or other — through holes or aper- 
tures formed in the cupola a little below the point where fuel and iron is 
fed into the same. 

737. S. Marsrers, North Runcton, Norfolk, “Cooling beer and other 
liqguids.”—Dated 27th February, 1873. 

Thijs consists in submerging pipes of a di ter not ing lin. in a 
cooling trough constgntly supplied, and in which the liquid is broken up 
into fine streams under pressure or suction. 

744, ea Caperh, Rosherville, Kent, ‘‘ Artificial fuel."—Dated 28th February, 

soe 


Peat, turf, or bog is combined either with tar, pitch, resin, asphaltum, 
or other resinous or bituminous substance, or with oil. The peat or turf 
is first dried by exposure or by artificial heat, and is then immersed in 
one or other of the above substances and submitted to pressure in moulds, 
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to thoroughly impregnate it with the tar or other substance and express 

any superfluity, After being again dried it is fit for use. 

745. W.J. Exciepur, Tavistock, Devonshire, “‘ Drying peat, &c.”—Dated 
28th February, 1873. 


This invention relates to a new or improved method of drying peat 
manufactured or otherwise) and artificial foal, applicable also to the 
4 2 sabat 5 coiad 





of “ kaolin” or China clay and other es, 
in effecting such drying by the aid of hot water or steam pipes. The 
inyentor constructs a drying shed, the floor of which is composed of iron 


or other metal pipes placed close together or otherwise, through which hé 
causes hot water or steam to circulate. On to this floor the substances 
to be dried are either run or deposited in a liquid state, or placed thereon 
after being partially dried by at pheric infi he said metal 
pipes may also be arranged in any other manner in the drying shed as 
may be found most convenient for the expeditious drying of the sub- 
stances, the essential feature of the invention being the process of drying 
the class of substances before mentioned by hot water or steam pipes, 
without reference to the particular form or arrangement of the apparatus 
employed. 
781. R. Hopces, jun., Birmingham, “ Butt hinges.”—Dated 4th March, 1873. 
This invention sists in turing stamped butt hinges by 
taking blanks, having double the width of ordinary blanks, making the 
knuckles along the edge of the blank, and then folding or doubling the 
blank or flap along ita middle in the direction of its length, the inner edge 
of the folded or double balf of the blank or flap being presented to and 
presved in contact with the open or unsupported side of the knuckles 
of the joint. The several knuckles of the joint are thus supported along 
their whole length and so strengthened that their opening out when con- 
siderable strain is put upen them is prevented. The position of the 
knuckles with respect to one another is also preserved, and the flaps 
strengthened. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN BIRMINGHAM ON THURSDAY: Greater disposition lo 
purchase—THE PIG IRON TRADE: Large sales: Prices—Finisurp 
1RON: Higher prices—CoaL: Under supplu; Sales and quota- 
tions—FURTHER ADVANCE IN GALVANISED SHEETS—MISCEL- 
LANEOUS TRADES BETTER—COAL-CUTTING BY MACHINERY: Jn- 
spection of it by engineers. 

NEGOCIATIONS and purchases were being conducted to-day (Thurs 

day) on Change in Birmingham by some mineral users and some 

pig-iron buyers, as well as by certain consumers of finished iron- 
all in the expectation that prices generally will go higher as the 
season advances and the value of fuel increases. There can be no 
doubt that stocks are everywhere low in the possession of con- 
sumers, and that generally a disposition is shown to at least pre- 
vent them from becoming lower. Some hardwares are in better 
demand, and that is stimulating purchases of sheets and strips ; 
whilst the girder makers continue to buy plates and angles, and 
the machine founders are large consumers of melting pigs. 

Sales of pigs have been made by most makers upon a larger scale 
than for months past. Prices of pigs must be quoted at from 5s, 
to 7s. Gd. higher than they were in the middle of August. All 
mine pigs are priced £7 5s., though it is believed that a good order 
might be placed at under that figure. Pigs usually denominated 
of “cinder” quality, that were selling at £4 10s, and under, are 
firm at £4 15s.; and £4 17s, 6d. is required, and, we are assured, 
obtained for small lots. 

Finished iron is generally, though not universally, in improved 
demand. Certain makers of small sizes report themselves sold 
until Christmas. They are refusing to book orders at 5s, and 10s. 
in advance of the prices at which they last sold. Most of the mills 
and forges have more to do; still there are instances in which 
there is no improvement. ()uotations must, however, be set down 
as higher by 10s. than they were three weeks ago. Sheets (singles) 
were to be had to-day at £15, of a good quality; but there was not 
much doing at that figure. £15 allows hardly any margin for 
profit with the cost of materials and labour as now. 

Coal is in good demand. Now that the Wigan firms have ai- 
vanced there seems little doubt that the fuel in this district will 
soon be declared higher in price. 

The makers of galvanised roofing sheets have again advanced 
their quotations. On Wednesday they put up their prices 1(s, a 
ton, making present quotations £24 10s, They assign a further 
advance in spelter and the higher value of sheet iron in justifica- 
tion of this last rise also, 

The miscellaneous trades are generally in a better condition 
than they have been before since quarter day last. A fair winter's 
business is expected to be done by the leading traders, and no 
hesitation is displayed by those who are not experiencing much 
competition in availing themselves of the earliest plea for ad- 
vancing quotations, 

Mr. Walter Ness, the gentleman who has been appointed to the 
practical oversight and direction of the coal mines in Cen tral 
India, has put into work at the colliery of the Pelsall Coal and 
Iron Company, of which he was the managing engineer, one of 
Baird and Firth’s coal cutting machines. He selected it after 
examining most other machines in work in Scotland and the 
North of England ; for he regards it of all others the most suitable 
to the thin seams of South Staffordshire. To see it at work nearly 
100 members of the South Midland and also the South Stafford- 
shire Institute of Engineers went on Monday, at Mr. Ness’ invita 
tion, to the Pelsall Colliery. Upon getting down the pit they 
were conducted to some new workings in what is known as the 4ft. 
seam. Here upon some narrow gauge rails stood what had the 
appearance of a small but auuieuly built Tangye horizontal steam 
engine, with, at one end, near the floor level, an arm shaped after 
the tasbion of amonster spanner. Into each of the two fangs of the 
spanner there wasscrewed a welltemperedchisel. These chisels were 
to represent the point of a miners’ pick, and the monster spanner, 
which we will now term the cutting-tool, actuated by the machine 
described, was to do the work of nine colliers. That this was 
possible under given favourable circumstances was soon made 
apparent. A steam engine on the surface, having condensed 
atmospheric air sent in it by means, first, of iron pipes, and 
then of elastic tubing, into the valve chest of the machine, ata 
force from 40 lb. to 45 lb, to the square inch. It was this com- 
pressed air, manipulated by the engineer in charge of the machine, 
that either thrust into or withdrew from the seam of coal the 
double-pointed pick, which swings to and fro exactly as the 
ordinary pick is wielded by the collier ; and effective work it did, 
for the furthest chisel working upon a curve L\in. in advance of 
the second, a line of 3in. of coal was disloged at every stroke, 
and by blows regulated in number by the force of the air applied, 
and the hardness of the coal to be cut, a depth of from 2ft. tin. 
to 3ft., according to the regularity or otherwise of the face of 
the seam, was penetrated all before the machine was again 
moved forward, that the tool might attack another 3in. of sur- 
face. The operator guided the movement of his machine by a 
wheel, and the action of the tool by the valve handle. The result 
was that an te cutting per hour of about sixteen yards 
in line, and from 2ft, Gin. to 3ft. in depth, was attained. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


CONTINUED IMPROVEMENT IN THE IRON TRADE: Prices higher : 
General position of the various Lancashire works—THE ARBITRA- 
TION IN THE ENGINEERING DISPUTE POSTPONED: The strike of 
moulders, 

Ix the general iron trade of this district there is a continuation of 

the improvement noticed in my last report, and there is now little 

rospect of reduced rates for some time tocome. In manufactured 
iron of all descriptions a considerable amount of business has 
been recently done—bars, hoops, sheets, and plates being well 
inquired for—and makers are now asking an advance of from 4s. 
to 10s. on any further orders entered. Bars may now be quoted at 
from £12 5s. to £12 10s.; pit rails at about £12 10s,; heavy, ditto, 
about £12; hoops, £13 10s. to £13 15s.; and sheets, £14 15s, to 
£15 per ton. For foundry pig iron there is also a good demand, 
and, as stocks at all the furnaces are low, makers have some diffi- 





culty in seating She requirements of their customers, The general 
quotations for No. 3, elivered in this district, range from 115s, 
to 117s, 6d. per ton. For forge iren there is, at present, very little 
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inquiry, and the recent sales have been at prices considerably less 
in proportion than those for foundry iron. 

The arbitration in the late engineering dispute has been post- 

med for a time, in coi uence of the scope of the ing 
ae. ol been enlarged ; and Mr. Russell, Q.C., who had consen 
to act as arbitrator, has been informed that further time will be 
requisite for the collection of the necessary additional facts. It is 
intended to make the arbitration of a compound character, the 
rates in the tool department being treated as distinct from those 
in the cotton machinery department. Manas: 

The strike of moulders in the Manchester district is still un- 
settled ; a few of the masters have conceded the advance of 2s., 
but amongst many of them there is at present a strong inclination 
to resist the demand. I may add that in the Salford district the 
men have recently obtained an advance of 2s. per week. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
Tue CLEVELAND IRON TRADE—Prwes easier; The returns: The 
finished trade ; THE NORTH OF ENGLAND IRONWORKERS’ WAGES 
QUESTION— ENGINEERING AND SHIPBUILDING. 


THERE was a larger attendance than usual on ’Change at 
Middlesbrough on Tuesday, but the amount of business transacted 
was smaller than it has been for weeks past. Speculators made 
the most of the increase of makers’ stocks during the past month 
as shown by the official returns, and succeeded in bearing the 
market to the extent of 2s, 6d. per ton, leaving the prices of No. 3 
Cleveland pig at 102s, 6d. per ton prompt delivery. Makers 
declare that the fall in price is due merely to speculators, 
and that no legitimate sales are made by them at the 
reduced quotations. It will soon be discovered whether this 
is entirely or only partially true. If there is really any fall- 
ing off in demand, the prices will again be easier next week. The 
Cleveland Ironmasters’ Association returns for August show that 
out of a total ef 137 blast furnaces, 127 are in operation. There 
are twenty-one new blast furnaces in course of erection, most of 
which are in the Middlesbrough district. 

There is little change in the finished iron trade. Inquiries are 
more numerous, but the actual number of orders obtained is com- 
paratively small. Rails are quoted £12 to £12 10s. per ton, and 
finished iron makers, who have neither blast furnaces or collieries, 
complain that this figure is not sufficiently remunerative. I am 
bound to state, however, for the information of buyers, that at 
least one of the most extensive firms in the North of England, 
who are the fortunate possessors of mines, collieries, blast fur- 
naces, and finished ironworks, are ready to supply any quantity 
of best rails at £1 below the list quotation. The plate trade is a 
little better. 

The wages question, which is always such an important matter 
in the iron trade, will soon have to be reconsidered. At present 
the ironworkers of tlie whole of the North of England are working 
under the award of Mr. Rupert Kettle, and at the end of this 
month that arrangement terminates. It will be necessary to take 
steps for determining what the rate of wages is to be for the next 
three or six months. I believe that if the rate is based upon the 
realised prices during the past half year the wages will be less than 
they are at present. 

Engineering and shipbuilding on the Tyne, Wear, and Tees are 
looking better. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

STATE OF THE IRON MARKET: Prices firm: The supply and price 
of ironstone and ores ; Stoppage of the Bilbao mines : Finished 
iron firm at an advance: Prices of bars and plates: Bessemer 
steel and rails—THE GENERAL STEEL TRADE: Better demand for 
fine cutlery: Edgetool and file trades—TRADES’ UNION Con- 
GRESS—SHEEPBRIVGE COAL AND IRoN Company : Profits for the 
year. 

Tue iron market maintains the firmness which characterised it 

at the time of my last report. Very little Yorkshire pig has 

changed hands in the open market, but transactions have come to 
my knowledge in which makers have been enabled to effect sales 
of No. 3 at about 2s, 6d. higher than the rates current last month, 
and in some instances an advance of 5s. has been asked and 
obtained. Ores are still dear, and are likely to advance even 
further--partly caused by the sudden stoppage of Spanish 
descriptions owing to the mines -at and near to Bilbao having 
fallen into the hands of his would-be Majesty Don Carlos, who 
has closed them for the present. This lamentable step will be 
unfortunate for Spain, more so than for this country even, seeing 
that in 1872 631,134 tons of iron ore were exported thence as 
against 88,770 tons in 1868. This immense increase has 
chiefly been sent to Cardiff, Sheffield, and Newcastle, 
and had all been pacific, would have been largely aug- 
mented this year, two Sheffield firms—John Brown and Co. 
and Charles Cammell and Co.—having arranged t3 import one 
million tons per annum, Consequent upon this interruption 

British hematites have improved 2s. or so per ton, and oolites from 

Northamptonshire have a stiffening tendencey. A great deal of 

ironstone has recently been conveyed hither from the last named 

district, as well as from North Lincolnshire and North-East 

Derbyshire. Finished iron is certainly firmer in all respects, and 

several West Yorkshire manufacturers decline to sell their pro- 

duce under 7s. 6d, to 10s, per ton over recent rates. Best bars are 
therefore £14 10s. to £15 10s.; secondary, £14 to £1410s.; and or- 
dinary £13 to £14, or in some instances as low as £12 10s. Plates 
are in particularly good request, ordinary being worth £16 to £17, 
and superior makes £1 10s. to£2 more. Charcoal iron is in steady 
request, plates made therefrom for special purposes by the two or 
= houses engaged in this branch being eagerly snapped up at 
ull prices, 

In Bessemer steel considerable activity is observable, both in 
the rough material as ingots, blooms, &c., and in the shape of rails, 
axles, or tires. These are in better request. Iron rails are not 
being dealt in just now to any great extent for railroad purposes, 
but for certain other undertakings I hear of sales having been 
effected at £11 and £11 5s, The general steel trade is, generally 
speaking, unaltered. Saturday is still a dies non at the leadin 
firms, and in some cases nothing is being done on time-honour 
Saint Monday ; but there is, on the whole, sufficient work to keep 
manufacturers from putting into strict execution the resolution 
which they arrived at some time back—to close altogether three 
days per week, 

For the better qualities of cutlery I hear of a much better 
inquiry from the United States, Stocks there of really fine goods 
of this Sa nknife, and other c —are stated 
to be rather light, wed og common kinds of both English and 
German make are in gr en supply. The Board of Trade 
returns for the month of August show a decline of more than 13 
per cent, in hardware and cutlery, but, nevertheless, a slight in- 
crease for the eight months terminating A 31st. The t 
falling off is to the United States, to British India, and our North 
American colonies; whilst Russia, Germany, Holland, the Spanish 
West Indies, Brazil, Australia, and the Argentine Republic, are 
our most encouraging customers. Of unwrought steel the export 
for August was 104 tons, valued at £2375; and for the eight 
— 419 tons, valued at £9285—a great falling off from 1871 
an 3 

Of plate and plated wares, which branch of industry is almost 
exclusively carried on in Sheffield, Birmingham, and London, the 
value for August was £17,604, and for the eight months £161,786, 
a slight falling off for the month, but a considerable increase for 
she eight months, 

_ The edgetool, saw and file trades, are each well employed, a con- 

siderable improvement having taking place in the saw trades 


within the past week or two, chiefly, Iam informed, on account of 

good Australian orders. 

The annual congress of the Trades’ Unions will be held at 

Sheffield next year, commencing early in January. The sitting 

will be held in the Temperance : } 

The Sheepbridge Iron and Coal Company held its annual meetin 
a profit for the 


on Friday last. The report show Mae oO 
£131,483. Each shareholder has been presented with a £10 share, 

id up, and 20 per cent. dividend has —— Pe leaving £25,000 
‘or the reserve fund, and a balance of £11,781 to be carried 


forward. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE ScOTCH IRON TRADE: Great excitement and irregularity in 
the warrant market: Prices slightly on the decline: Makers’ 
brands easier : Small demand for manufactured iron, but some of 
the works busier : Shipments and imports—THE COAL TRADE: 
A perceptible decrease in prices : Trade not so brisk—Muninea In- 
TELLIGENCE. 

Tue Glasgow warrant market continues in an i and ex- 
cited condition. There is no proportion bet e t of 
iron in store and the speculation that is taking place ; but it has 
to be noted that prices have fallen to the extent of 3s. since this 
time last week. On Thursday the market opened about 118s., 
and showed a drooping tendency all rk closing nominally at 
115s. 6d. cash. There was a great deal excitement on Friday, 
and prices were very i ; business was done from 113s, to 
117s., and the closing — was about 116s. On Monday the 
market opened flat at 115s., 


but subsequently advanced to117s., and 
closed at 116s, 6d. A good ~~ y sactions took place during 
the forenoon on Tuesday from 11 





ni 
6d. to 119s, 6d., but in the 
afternoon business was done down to 118s., closing at 118s. 6d. 
It is quite evident that the + advance of the it two weeks 
was not at all warranted by the legitimate wants of the trade. 

Makers’ prices have also experienced a decline in value to the 
extent of several shillings, but there is much irregularity in the 
prices. Ths quotations are as follows :—Gartsherrie, No. 1, 
132s. 6d.; No. 3, 125s.; Coltness, No. 1, 135s.; No. 3, 121s.; 
Summerlee, No. 1, 125s.; No. 3, 122s.; Carnbroe, No. 1, 125s.; 
No. 3, 119s.; Monkland, No. 1, 125s.; No. 3, 117s. 6d.; Clyde, 
No. 1, 125s.; No. 3, 117s. 6d.; Govan, No. 1, 122s. 6d.; No. 3, 
117s. 6d.; Langloan, No. 1, 127s. 6d.; No. 3, 120s.; Calder, 
No. 1, 125s.; No. 3, 122s.; Glengarnock, No. 1, 125s.; No. 3, 
119s.; Eglinton, No. 1, 122s. 6d.; No. 3, 117s. 6d.; Dalmel- 
lington, No. 1, 120s.; No. 3, 117s.; Carron, No, 1, 125s.; Shotts, 
No. 1, 127s. 6d.; No, 3, 120s.; Kinneil, No. 1, 125s,; No. 3, 116s, 

The shipments of pig iron from Scotch ports during the week 
ending the 6th inst. amounted to 10,629 tons, being 1680 tons less 
than in the previous week, and 5170 tons below those of the cor- 
responding week of 1872. The total shipments of the year to date 
are 447,181 tons, which shows a decrease from those of the same 
period of last year of no less than 206,195 tons. The imports for 
the week of Middlesbrough pigs at Grangemouth were 2190 tons, 
being 935 tons more than in the previous week, and an increase of 
890 tons on the corresponding week of last year. There is, how- 
ever, a decrease on the year to date of 3433 tons. 

The inquiry for manufactured iron is fair, although scarcely so 
good as it was a week ago. It is satisfactory to learn, however, 
that a number of the larger and more important works are now 
rae | well employed, and at a few night shifts are almost con- 
stantly at work. The great cost of fuel prevents a speculative 
manufacture, but it is generally understood that the iron compa- 
nies are doing a highly lucrative if not a very extensive business. 

The coal trade is scarcely so busy as of late, and although it has 
not attracted much attention, there has been an appreciable 
decline in the value of several household sorts. The falling off in 
the exports has not been made up, and there is also a perceptible 
slackening in the home trade, caused rather by the improved 
supplies than by any —— of the demand. In the eastern 
mining districts there is a considerable modification in the demand 
for all descriptions of coals and the deliveries are not so extensive 
as they were recently. The export trade there is also dull, and 
the things appear in that dition of that usually 
presages a change either the one way or the other. 

The miners are quieter at present than they have been for a lon 
time, and in most places they are working quite steadily, althoug 
the diminished hours and output are still generally in force, At 
one or two works there are minor disputes, which tend to make 
the rule of quietness only more striking. A man in the employ- 
ment of the Coltness Iron Company, named Bolls, has received 
notice to leave their employment, and as he happens to be presi- 
dent of the Local Trade Association, the miners have concluded 
that is the reason of his dismi They have consequently 
informed the —— that, unless he withdraws the warning — 
to Bolls, they will leave the workin a body. A deal is bei 
done quietly with <— to the matter of weighing the coals, an 
the progress in that direction will be reported at the next confe- 
rence of delegates in Glasgow. In some cases the question of 
changing from measure to weight is being referred to arbitration, 
and many employers are paying very careful attention to the 
new Act in connection with ation, 








WALES AND THE ADJOINING DISTRICTS. 
(From our own Correspondent.) 


THE DISCHARGED NOTE AGITATION : Meeting at Mountain Ash— 
SALE oF CYFARTHFA WoRKS: Final arrangements—GENERAL 
STATE OF THE IRON TRADE: American and Russian orders—Swan- 
SEA Docks— BLAENAVON, EBBW VALE, AND ABERDARE—NEW- 
PORT, MON., TRAMWAY— NECESSITY FOR ONE AT ABERDARE—DIs- 
COVERY OF COAL AT PONTYPRIDD—IRON ORE ATCAERPHILLY—MnRk. 
HALLIDAY—AN EMIGRANT CONSPIRACY—COAL TRADE. 


THE principal movers in the late strike amongst the colliers are 
again exerting themselves in fanning up disturbances between 
master and man with respect to the “‘ di note” system. One 
of these so-called working man’s friends, styling himself Amicus, 
has published a virulent censure of colliery proprietors, and refers 
with complacency to the state of preparedness in which the colliers 
now find themselves for resisting any injustice. I am glad to 
chronicle so far the fact that, despite all the venomous efforts of 
** friends,” the colliers as a rule keep on industriously at work, and 
appearances are hopeful of the discharge note feeling blowing over., 

An important meeting was held last week at Mountain Ash, % 
place now considered as the central one for strike organisation, 


—‘‘ This meeting condemns in the strongest terms possible the 
masters’ discharge note system, and requests the delegates to brin 
forward the subject at the next district meeting at A ) an 
—_ oo to Seen wees — ¥ 

me time ago, adverting to li ility companies as the 
fate of all thelarge ironworks in South Wales, I -4 syebibougiaien 
that we should see no more gi de wets enka on by a single 
individual as at Cyfarthfa. An illustration is now afforded, foreven 
Cyfarthfa Works have changed hands. After all the rumours and 
counter rumoursitis my duty to announce thesale of the works, which 
was effected this w No less than three distinct companies 
have been in treaty, and the amount named in the first i ce 
was, I have understood, a million and a quarter. This included 
the canal. The price, I am now informed, at which the works 
were sold was three-quarters of a million sterling, and the canal, 
farm, castle, private grounds, pare yoy at Vaynon are reserved. 
Full details ing, and much that is reported is unreliable, 


are 
but the fact of the sale is clear. 
ition 





but only two consignments to the United States are reported 
those are from the Dowlais Works, Fortunately a fair amount of 


and after a warm discussion the following resolution was carried + 





continental business has been and some large Russian 
orders are in hand. I am not aware of the character of th 
orders, but it is a well-known fact that extreme care is required 
in working off a Russian order. Specifications must be conformed 
to with the utmost precision. 

A hopeful note comes from Swansea in the form of a propel to 
extend the dock accommodation at that Bay Mr. Livingstone 
showed the Harbour Trust Nera g t the great increase in 
the minerals received and despatched from the port necessitated 
it, and most likely Parliament will be applied to for power to 
make the necessary extension. Great excitement has existed at 
Swansea during the last week, consequent on the discovery of 
serious robberies at the silver works of the Messrs. Vivian. 

Blaenavon Works and Ebbw Vale have been sending large 

uantities of rails of late to Ibrail, Aberdare to Paysandu, and 

owlais to Gefle. A movement for securing to Newport, Mon., the 
advantages of a tramway has been started. The success of the 
one at Cardiff will, for certain, lead to the adoption of others in 
most of the neighbouring towns. I would suggest one at Aberdare, 
connecting that place with Mountain Ash, and,if engineering 
obstacles are surmountable, with Mill-street. 

Two fine seams of coal, amounting in the aggregate to 10ft., 
have been discovered near Pontypridd. Much excitement, and I 
may add rejoicing, has been occasioned by the fact. Discoveries 
are the order of the day. At Caerphilly the Hematite Iron 
Company have come across an excellent seam of iron, 3ft. thick. 

Mr. lliday is to have a rival. Mr. Brown is understood to 
be in the field for the presidency of the Miners’ Association. The 
delegates are understood to be on the eve of getting up a monster 
scheme of emigration for taking away the South Wales colliers to 
Canada and p soe I wait with interest for further details 
of the conspiracy. Coal continues firm with an upward tendency. 
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BRADFORD Town-hall, erected by the Bradford Corporation at an 
expenditure of £100,000, exclusive of the ground, the value of * 
which was estimated at £20,000, was formally opened on Tuesday, 
and the event was commemorated by an imposing ceremonial. 

Suez CanaL.—The return of the Suez Canal Company for the 
month of August shows an amount of progress which must be 
satisfactory to the shareholders, It — that 83 vessels passed 
through the canal during the 31 days o' or me making an average 
of more than 24 per diem, and yielding the company the sum of 
1,660,000f. transit receipts, The ne oe per ship, it will be 
— 2 oa total receipts by 83, was just £800. It ap- 
Seeaiesinn en Mel postien of Gb exsath nate op cee 

‘during the thi of the mon e up an aggregate 

of 49,500 tons ; if the other 58 vessels were of equal ton- 

nage the traffic must have been about 164,000 tons. The tonnage 

of a ee ee ives an average of 1980 tons 

edhe which shows that many of the vessels must have been of 
size. 
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THE GRANULATION OF IRON. 

Ar the meeting of the Iron and Steel Institute at Liége, 

4 short paper was read by Mr. Charles Wood, engineer of 
the Tees Iron Works, Middlesbrough, “On the Economi- 
cai Preparation of Iron for the Danks Puddling Furnace ;” 
the main features put forward in the treatise being the pos- 
sibility of applying to the granulation of pig iron as it flows 
from the blast furnace, a machine somewhat similar in 
coustruction and principle to that which Mr. Wood em- 
ploys for the disintegration of slag, and which we noticed 
ou the occasion of his describing it at the last meeting of 
the Institute in London. The paper, however, to which 
we now refer, was published at length in our issue of the 
22nd ult., and the discussion on it in that of the 29th 
idem. To begin, Mr. Wood says, with reference to the 
Danks rotary furnace, that the main defects pointed out 
hy the Commissioners sent out to America to report 
thereon were, first, the very large quantity of coal con- 
sumed per ton of puddled bar produced ; and, secondly, 
the destruction of the lining or fettling of the furnace 
when jcold pig iron was charged; and attributes this 
latter defect to two causes, viz., that from the fact of 
the pigs being charged in large pieces they are, in spite of 
the greatest care and a slow motion, apt to roll over and 
knock the lining to pieces, and also, because of the 
large quantity of silica adhering to the pig as it comes 
from the sow acting injuriously both on the lining 
and iron produced. As our readers are aware, the Com- 
missioners to America proposed to remedy in some mea- 
sure these objectionable features by either running the 
iron direct from the blast furnace in to the rotary one, or 
by reducing the pigs in a cupola to a molten state prior to 
charging the metal in the puddling furnace. Of the first 
plan we need only say that it is, we think, practically im- 
possible to run metal direct from the blast furnace without 
some of the cinder or slag also finding its way into the 
puddling machine, and anything more fatal to an 
attempt to produce good wrought iron, could not possibly 
be introduced. With reference to the second plan, the objec- 
tion to it is evidently the expense of remelting, which Mr. 
Wood puts at 14s. 5d. per ton in a cupola running 40 tons 

per diem. The paper before us then proceeds to detail 
iiow the idea of granulating pig iron by a machine similar 
to that used for disintegrating slag first occurred to its 

author, and, in his own words, “it is not unlike a rotary 
puddler, only much larger, being from 12ft. to 14ft. in 

diameter and having sides so as to enable it to contain 
between 3ft. and 4ft. of water.” This is driven at the rate 

of about five or six revolutions per minute in proportion 
to the size to which the iron is to be granulated ; there are 

also a series of buckets or agitators, which, being fixed to 
the cylinder, rotate with it, and these as they pass through 

the cistern in which they revolve keep the water in a state 

ef continuous and violent agitation. The iron having 

been run from the furnace into a large ladle is allowed to 

pass therefrom in a small stream into this cistern of agi- 

tated water, whereby it is scattered as it were into small 

particles, and, as our author says, “is held in suspense” 

—we presume he means suspension—“ sufficiently long 
to prevent its touching the plates at the bottom whilst 

in a liquid state, and thus avoids all possibility of explosion. 

On this point alone rests the failure of all former attempts 
to granulate iron in water. The buckets or agitators also 


elevate the granulated iron to the top of the machine, | 


where it drops into a spout, and thence into railway trucks 
or wagons holding about a charge for the puddling furnace.” 

In the discussion which followed, Mr. Samuel Danks, the 
well-known inventor of the rotary puddling furnace, 
made some remarks, through which we purpose going 
very carefully, because, although we in the main agree 
with what he said, there are yet some points made and de- 
<luctions therefrom through which we do not quite follow 
him. Admitting that he himself has attempted, though 
not very successfully, to granulate iron, he seems to hesi- 
tate between three methods, for at one part of his speech 
he says, “ Now, there are advantages in this granulated 
iron that you will all see at once. It is not only put into 
size to melt easily, and with comparatively little fuel, but 
you get it clean and free from sand, and the sand that 
sticks to the outside of pig iron is a much more serious 
thing than many of us are aware of. That sand enters 
into the furnace, and converts the oxide into a silicate, in 
which condition it is of no further value as a lining to the 
furnace, because it melts at a low temperature. If you get 
clean clear iron, therefore, free from sand, it saves all that.” 
Again, he says: “In America we have what we call stove 
castings. There are thousands of tons made every year ; 
we have used in our works alone 2500 tons in a single year. 
‘They vary from in. to gin., and the yield from such plates 
was simply enormous. When we puddled eight heats per 
shift of cold iron, and changed on to these old stove plates, 
the uniform product was ten heats per day. That was as 
regular as anything could be, and the increase of the yield 
over pig iron was generally from 5 per cent. to 6 per cent., 
and at the beginning sometimes was as high as 21 per cent., 
over the charge of metal in the furnace.” Then, further 
on, he continues: “The best way to puddle iron is to take it 
direct from the furnace in a molten state. This cannot 
always be done; but where it can, it should always be 
carried out. Where it cannot be done, I should advise the 
use of granulated iron.” Now, as our readers will perceive, 
it is really a matter of no little difficulty to determine to 
which method of proceeding the great champion of me- 
chanical puddling gives preference. We think, however, 
taking into consideration his confession that his own at- 
tempts to granulate pig iron have not been successful, and 
that there is unquestionably a difficulty, which he clearly 
contemplates, in running the molten metal from the furnace 
to the rotary machine, he really, in truth, leans towards 
the thin stove plates, from which he says the yield was 
“simply enormous,” to say nothing of an increase of 
something like 25 per cent. in the out-turn of every 
day. We are also confirmed in our opinion that this 
is Mr. Danks’ view of the case, from his expression, 
“To take Mr. Wood’s water-machine, and granulate 
some kinds of iron, would not give a gain so great 





as the use of stove plates jin. thick.” We ourselves, 
however, are somewhat puzzled to realize the means 
to be taken for running the make of a furnace pro- 
ducing, say 300 tonsa week—and this is a moderate out-turn 
for a modern blast furnace working on forge iron—into 
plates only jin. thick. Our difficulty is not, however, the 
cost of the chills, as suggested by Mr. Wood, but rather 
the immense area of cast-house room which would be re- 
quired to receive such a quantity at such a thickness. As 
to the chills themselves, we think the question of their cost 
a very limited one, as a few cracks would not in any way 
affect their usefulness; and we may on this head refer to 
the old tiger moulds used some years ago in South Wales 
for casting forge iron, which, though cracked and scored, 
and marked, like an octogenarian negro’s countenance, were 


yet quite as useful as though they had been got up in a 
shaping machine. Mr. Danks had also a difficulty about a 


blast furnace being always kept on the same quality of 
iron, and added that the running of some kinds of pig 
into water would make it difficult to melt. Mr. Wood, 
however, in reply, explained that, so far as the irregular 
granulation of the iron was concerned, it altogether de- 
pended upon the velocity at which the machine was driven 
and the depth of the water, and he had no hesitation in 
saying that his machine would granulate iron as regularly 
as possible. 

In thecourse of the discussion Captain Bodmer referred toan 
arrangementfor disintegrating pig iron by passing it between 
two rolls 2ft. Gin. diameter, and working at different speeds. 
The iron was run in from the blast furnace, and the result 
of passing it through the rolls was a kind of scale, and the 
greater the difference in the speed the finer this scale, from 
which scale a charge had been got out of an ordinary 
puddling furnace in twenty-five minutes —certainly a mar- 
vellously rapid performance. 

On carefully considering both sides of this question 
of granulation, we are not disposed either to condemn 
or eutirely approve of it. Mr. Danks, we think, has been 
severe, and the impression produced on our mind is that 
he is inclined to damn it with faint praise, than which 
nothing can be more fatal. On the other hand, we learn 
that the process is received with much favour in the North, 
and is likely to be tried on an extensive scale under highly 
influential auspices. If, however, the report before us be 
correct, there is yet something to be done, for Mr. Crow, 
engineer of the Tees-side Ironworks, is made to say, in 
reply to the president’s question, “ Did you find any effect 
on the lining of the furnace?” “ Yes; this iron chilled and 
stuck to the furnace.” 





This, of course, if actually the case to any great extent, 
| would be entirely condemnatory of the process, as we all 
| know that iron chilling and sticking to the bottom or 
| boshes of a puddling furnace is a sure sign either of very 
| great carelessness on the part of the puddler, or else a 
proof that the furnace is not going properly. 
not, however, see why granulation of the metal should pro- 
duce this effect, for it does not seem to us atall a necessary 
sequence from that process. 

In conclusion we are distinctly of opinion that so far as 
not knocking the lining or fettling of a rotary furnace to 
| pieces goes, Mr. Wood’s process must be considered a step in 
| the right direction, and as his operations at present are, 
foagere to Mr. Crow, scarcely more than experiments, 
| 


we shall watch with not a little interest for some further 
accounts of his proceedings, for the success of which he has 
our best wishes. 





| THE BRITISH ASSOCIATION AT BRADFORD. 
(From our Special Correspondent.) a 
BRADFORD, YORKSHIRE, Wednesday, Sept. 17th. 

Since Monday morning last some of the scientific men who 
intend to be present at this meeting have arrived here, but as 
yet their numbers have been few. So far as can be ascertained 
at present, it will not be a very large meeting, and will be rather 
a quiet one, but, generally speaking, well managed throughout. 
The Economic Science Section has a large number of papers of 
national importance coming before it, and the hall selected for 
its proceedings is certainly too small ; here alone there is proba- 
bility of discomfort and inconvenience. It would be well if sta- 
tistics were collected this year giving some idea of the relative 
number of persons attending each section. Not unfrequently, 
at the British Association, a largely attended section has a small 
hall, and a thinly attended section a large one. In my letter 
| last week mention was made of the small lodging accommodation 

here. Shortly afterwards all the beds at the chief hotel were 
taken at very high charges, and the beds at the other leading 
hotels were engaged. But within the last few days a reaction 
has set in ; more people, residing for the most part on the out- 
skirts of the town, have offered to let their apartments, so that 
altogether the demand and supply will probably balance each 
other. 

This morning a meeting of the General Committee of the 
British Association was held in the Mechanics’ Institute, under 
the presidency of Dr. Carpenter. Mr. W. Spottiswoode, F.RS., 
read the treasurer’s report, which set forth that the receipts at 
Brighton last year were £4053 4s. 7d. (less £890, balance pre- 
viously in hand), and the expenses during the year, £3128 8s. 7d., 
leaving a balance in hand of £924. Professor Williamson was 
then elected president in place of Dr. Joule, and a speaker ex- 
pressed the wish that when through ill-heath a president could 
nvt attend, the council should have power to appoint a successor. 
Obviously it would be very unpleasant if the General Committee 
should ever refuse to accept a president similarly recommended 
by the Council, or should hold a discussion on the subject. To- 
day the expression of opinion in favour of Professor Williamson 
was unanimous. 

The report of the Council was then read, much of it dealing 
with the efforts made by the British Association to induce the 
Government to give sufficient money aid to the Observatory at 
Mauritius to enable an investigation of the cyclones in the Pacific 
Ocean to be carried on there. The Government has consequently 
sent a special commission to the Mauritius to find out what the 
expense of such a step will be, Captain Galton next read, 
with a grin, the following resolution passed last year, having 
special reference to the disagreement between Mr, Ayrton and 
Dr. Hooker:—“ That, in the event of the Council having reason 
to believe that any changes affecting the acknowleged efficiency 
and scientific character of the botanical establishment at Kew 
are contemplated by the Government, the Council be requested 
to take such steps as in their judgment will be conducive to the 
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interests of botanical science in this country.” The report read 
to-day added that “the Council have not deemed it necessary to 
take any action upon this resolution.” 

Another resolution, passed last year, was:—“ That the Council 
be requested to take such steps as they may deem desirable 
to urge upon the Indian Government the preparation of a 
photoheliograph and other instruments for solar observation, 
with the view of assisting in the observation of the transit 
of Venus in 1874, and for the continuation of solar obser- 
vations in India.” Dr. Carpenter, authorised by the Council, 
wrote to the Duke of Argyll on the subject, and in the course of 
his letter said :—‘“ The observations ought to comprise both eye 
and photographic records, and the following instruments are 
specially recommended by the Council as those which it is de- 
sirable to procure at once. The photographic records should be 
made in the manner determined upon by the Astronomer Royal 
and by M. Otto Struve for the Russian Government, namely, by 
means of a photoheliograph, on the principle of the instrument 
which has been worked at the Kew Observatory during ten years, 
but improved both in the optical and mechanical parts. For 
eye observations it will be desirable to have a telescope of the 
greatest excellence, of 6in. aperture, mounted equatorially in the 
best manner, with a clockwork driver. It is also desirable to 
have a 4in. telescope, mounted equatorially, and driven by clock- 
work. A transit instrument with clock, and one or two chrono- 
meters, and also an altazimuth instrument. As the 6in. equa- 
torial would be available afterwards for sun observations, it would 
be desirable to fit it with a spectroscope of sufficient dispersive 
power to permit of the prominences being observed efficiently. 
The Council would recommend that the heliograph should be 
worked continuously in India, inasmuch as such records are 
calculated to throw much light upon the causes of climatic 
changes, and it is impossible in any one locality to secure a con- 
tinuous record of the sun's activity. Observations of this nature 
are about to be proceeded with at the Royal Observatory, Green- 
wich ; but past experience has shown that, on the average, half 
the days in the year are unproductive, and it is hoped that, if 
India co-operates, the gaps may be filled up.” 

Mr. Herman Merivale, in the course of his reply to Dr. Car- 
penter, said :—“ In reply I am desired by the Duke of Argyll to 
state that his Grace has been in correspondence with the Astro- 
nomer Royal and the Government of India with reference to an 
observation in Northern India of the transit of Venus, and that 
a photoheliograph and other instruments are now in course of 
preparation for this object. With reference t» the continuation 
of future solar observations in India, I am to add that there is a 
Government Astronomer in the Madras Presidency, and a Super- 
intendent of the Colaba Observatory in the Bombay Presidency, 
besides officers employed in the Survey Department in Bengal 
and the North-Western Provinces, all of whom are engaged from 
time to time in recording observations of this nature.” 

In the course of a later communication, Mr. Merivale said:— 
“The Secretary of State for India in Council, having recon- 
sidered this matter, and looking to the number of existing 
burdens on the revenues of India, and to the fact that the selec- 
tion of any station in that country was not originally contem- 
plated for. . eye-observations ’ of the transit, has determined to 
sanction only the expenditure (£356 7s. 6d.) necessary for the 
purchase and packing of a photoheliograph, and any further 
outlay that may be requisite for the adaptation of such instru- 
ments as may be now in India available for the purpose of the 
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propo The Duke of Argyll in Council has 

led to sanction thus much of the scheme proposed by Lieut.- 
Colonel Tennant, in consequence of the ynmendation sub- 
mitted by the Astronomer Royal in favour the use of photo- 
graphy for an observation of the transit at some place in 





Northern India. 

A memorial from the Council of Leeds Philosophical and 
Literary Society called the attention of the British Association 
to the danger of literary and scientific societies being rated by 
future legislation. The memorial was referred to the Committee 
of Recommendation, and the meeting of the General Committee 
closed. 

To-night, after a few kindly words from Dr. Carpenter on the 
illness of Dr. Joule, Professor Williamson delivered his address. 
The delivery occupied a long time, so that the listeners began to 
thin their numbers before its close. Mr. W. E. Forster, M.P., 
proposed a vote of thanks, in the course of which he said that he 
hoped to see much more than reading, writing, and arithmetic 
taught in every school in the land; but he kept silence on the 
subject raised by Professor Williamson, of State aid to scientific 
education. The vote of thanks was seconded by Professor 
Tyndall, who has just returned from Switzerland ; his remarks 
consisted chiefly of personal matters. The Mayor welcomed 
Professor Williamson to Bradford, and expressed a hope that there 
would be a large attendance at Dr. C. W. Siemen’s lecture next 
Saturday, to working men, on the consumption of fuel. The 
vote of thanks was carried with acclamation, and the meeting 
broke up. 

The reference by the Mayor to Dr. Siemens was doubtless due 
to the circumstance that the tickets for the lecture have been 
going off slowly ; in fact, there is a certain amount of feeling of 
apathy here about the visit of the British Association; To- 
night, so far as the eye could judge, there was a smaller attend. 
ance than usual at the opening meeting. Mr. George Griffith, 
also, did not announce the number of members, as usual, There 
is no lack of local funds, an ample amount being guaranteed. 
After ten days’ stay in Bradford, and collecting opinions gener- 
ally from all sorts and conditions of men, I think that the general 
opinion here is that the British Association is an exclusive and 
limited body, which for the credit of the town will be and 
ought to be well received, but is not a matter of much personal 
interest. And after observing the receptions given to the 
Association for many years past, I have come clearly to 
the conclusion that it ought to give more lectures to which the 
public can gain admittance at nominal expense ; also that care 
should be taken to appoint lecturers who can show good experi- 
ments, and carry the listeners with them in their remarks. Why 
should not the Association let loose a whole tribe of lecturers in 
every town it visits, just as the description of fireworks known 
as “ Howerpots” fling out numberless crackers to snap and bang 
in all directions! This system necd not interfere with the pre- 
sent programmes; it might loosen the tongues of many who 
want to talk, and enlighten many who want to listen, the sole 
restriction being the recognition of the lecturer by the Associa- 
tion, as security that wisdom will be uttered, and not rubbish. 
The British Association decidedly errs on the side of narrowness 
in imparting information to the general public. The slight public 
apathy is beginning to thaw; in fact, the Bradford Chronicle 
this morning gave the public information about Dr. Siemens 
scientific lectures, which will help to give him a full house. The 
general result will probably be a good and a quiet meeting. 

Among the philosophers who are here to-day are Dr. Carpen- 
ter, Professor Williamson, Captain D. Galton, Mr. F. Galton, Dr. 
Huggins, Mr. Wm. Crookes, Professor Phillips, Dr. Tyndall, Pro- 
fessor H. Smith, Dr. Janssen, Mr. J. Glaisher, Dr. J. H. Glad. 
stone, Mr. Pengelly, Professor Boyd Dawkins, Dr. Balfour 
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Stewart, Sir R. Aleock, Admiral Sir E. Belcher, Professor Carey 
Foster, Professor Michael Forster, Dr. Harley, Mr. W. K. Clifford, 
Mr. W. Spottiswoode, Mr. E. W. Brabrook, and Mr. C. Staniland 


Wake. 
BraprorD, Thursday, Sept. 18th. 

This morning, in Section A, Professor Smith, in his opening 
presidential address, spoke chiefly of the bearing of mathematics 
upon other branches of science, and he dealt with the subject of 
State aid to schools. 

In Section C, Geology, Professor Phillips, as one of the founders | 
of the British Association, naturally referred to its first meeting 
at York, and the geology of Bradford and other parts of Yorkshire. 
He hoped that the borings going on in Sussex would not stop for | 
want of funds, aiid he reviewed the general progress of geological | 
science, 





Tne following opening address was delivered by Alexander W. 

Williamson, Ph.D., F.R.S, President :— 
LADIES AND GENTLEMEN, 

INSTEAD of rising to address you on this occasion, I had hoped 
to sit quietly amongst you, and to enjoy the intellectual treat o 
listening to the words of a man of whom England may well be 
proud—a man whose life has been spent in reading the great book 
of nature, for the purpose of enriching his fellow men with a 
knowledge of its truths—a man whose name is known and honoured 
in every corner of this planet to which a knowledge of science has 
penetrated—and, let me add, a man whose name will live in the 
grateful memory of mankind as long as the records of such noble 
work are preserved. 

At the last meeting of the Association I had the pleasure of pro- 
posing that Dr. Joule be elected president for the Bradford meet- 
ing, and our council succeeded in overcoming his reluctance and in 
persuading him to accept that office. Nobly would Joule have dis- 
charged the duties of president had his bodily health been equal 
tothe task ; but it became apparent after a while that he could not 
rely upon sufficient strength to justify him in performing the duties 
of the chair, and, in obedience to the orders of his physician, he 
placed his resignation in the hands of the council about two months 
ago. When, under these circumstances, the council did me the 
great honour of asking me to accept their nomination to the pre- 
sidentship, I felt that their request ought to have with me the 
weight of a command. 

For a good many years past chemistry has been growing at a more 
and more rapid rate, grewing in the number and variety of facts 
which are added to its domain, and not less remarkably in the 
clearness and consistency of the ideas by which these facts are 
explained and systematised. The current literature of chemical 
yesearch extends each year to the dimensions of a small library ; 
and mere brief abstracts of the original papers published annually 
hy the Chemical Society, partly aided by a grant from this Asso- 
ciation, take up the chief part of avery stout volume, I could 
not, if I would, give you to-night even an outline of the chief 
newly discovered compounds and of the various changes which 
they undergo, describing each of them by its own name (often a 
very long one) and recording the specific properties which give to 
pe substance its highest scientific interest. But I am sure that 
you would not wish me to do soif Icould; for we do not meet 
1ere to study chemistry ; I conceive that we meet here for the 
purpose of considering what this wondrous activity in our science 
means, what is the use of it, and, true to our object as embodied 
in the name of this Association, to consider what we can do to 
promote the advancement of science. I propose to lay before you 
some facts bearing on each of these questions, and to submit to 
you some considerations respecting them. In order to ascertain 
the meaning of the work which has been going on in chemistry, it 
will, I think, be desirable for us to consider the leading ideas 
which have been in the minds of chemists, and which guided their 
operations. 

Now, since the father of modern chemistry, the great Dalton, 
gave to chemists a firm hold of the idea of atoms, their labours 
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have been continually guided by that fundamental idea, and have 
confirmed it by a knowledge of more and more facts, while at the 
same time steadily adding to our knowledge of the properties of 
atoms. Every chemist who is investigating a new compound takes 
for granted that it must consist of a great number of atom-clusters | 
(called by him molecules), all of them alike, and each molecule | 
consisting of a certain number of atoms of at least two kinds, One | 
of his first endeavours is to ascertain how many atoms of each 
kind there are in each molecule of the compound. I must not 
attempt to describe to you the various kinds of experiment which 
he performs for the purpose of getting this information, how each 
experiment is carried out with the aid of delicate instruments and 
ingenious contrivances, found by long experience, to enable him to 
obtain the most trustworthy and accurate results; but I want to 
draw your attention to the reasoning by which he judges of the | 
value of such experiments when they agree among themselves, and 
to the meaning which he attaches to their result. 

If the result of his experiments does not nearly agree with any 
atomic formula (that is, if no conceivable cluster of atoms of the 
kinds known to be in the compound would on analysis give such 
results as those obtained), the chemist feels sure that his experi- 
ments must have been faulty : either the sample of substance which 
he worked upon contained foreign matter, or his analyses were not 
made with due care. He sets to work again, and goes on till he 
arrives at a result which is consistent with his knowledge of the 
combining properties of atoms. It is hardly necessary to say that 
even the best experiment is liable to error, and that even a result 
obtained with the utmost care cannot be expected to afford more 
than an approximation to the truth. Every good analysis of a 
pure compound leads to results which approximate to those re- 
quired by the atomic theory ; and chemists trust so thoroughly to 
the truth of that guide that they correct the results of such ana- 
lysis by the aid of it. 

The chemical idea of atoms serves for two purposes :— (1) It 
gives a clear and consistent explanation of an immense number of 
facts discovered by experiment, and enables us to compare them 
with one another and to classify them ; (2) It leads to the antici- 
pation of new facts, by suggesting new compounds which may be 
made; at the same time it teaches us that no compounds can 
exist with their constituents in any other than atomic proportions, 
and that experiments which imply the existence of any such com- 
pound are faulty. 

Allow me at this point of my narrative to pause for a moment 
in order to pay a tribute of respect and gratitude to the memory 
of one who has recently passed from among us, and who in the 
time of his full activity was a leader of the discoveries of new 
facts in the most difficult part of our science, Liebig has been 
generally known in this country through his writings on agricul- 
tural chemistry, through his justly ular letters on chemistry, 
and other writings, by means of which his brilliant intellect and 
ardent imagination stimulated men to think andto work. Among 
chemists he was famed for his numerous discoveries of new organic 
compounds, and their investigation by the aid of improved me- 
thods. 

We must not, however, overlook the fact that Liebig’s genius 
and enthusiasm would have been powerless in doing admir- 
able work, had not the rulers of his Grand-Duchy been enlight- 
ened enough te know that it was their duty to supply him with 
the material aids requisite for its successful accomplishment. 
Numberless new compounds have been discovered under the guid- 
ance of the idea of atoms ; and in proportion as our knowledge of 
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substances and of their properties became more extensive, and our 
view of their characteristics more accurate and general, were we 


able to perceive the outlines of their natural arrangement, and to 
recognise the distinctive characteristics of various classes of sub- 
stances, I wish I could have the pleasure of describing to you the 
origin and nature of some of these admirable discoveries, such as 
homologous series, ty: radicals, &c.; but it is more to our pur- 
pose to consider the effect which they have had upon the idea of 
atoms, an idea which, still in its infancy, was plunged into the in- 
tellectual turmoil arising from a variety of novel and original 
theories suggested respectively by independent workers as best 
suited for the explanation of the particular phenomena to which 
their attention was mainly directed. Each of these workers was 
importance to his own new idea, 
and to sacrifice for its sake 4 other one capable of interfering 
with its due development. The father of the atomic theory was 
no more ; and the Jittle infant had no chance of life, unless from 
its own sterling merits it were found useful in the work still goin 
on. What, then, was the result? Did it perish like an ephemera 
creation of human fancy? Or did it survive and gain strength by 
the inquiries of those who questioned Nature and knew how to 
read her answers? —— anticipating my answer to these 
questions, you will probably be surprised to hear the actual result 
which I have to record, a result so wonderful that the more I 
think of it the more I marvel at it. Not only did these various 
theories contain nothing at variance with the atomic theory ; they 
were found to be natural and necessary developments of it, and to 
serve for its application to a variety of phenomena which were un- 
known to its founder. 

Among the improvements of our knowledge of atoms which have 
taken place, I ought to mention the better evaluations of the re- 
lative weight of atoms of different kinds which have been made 
since Dalton’s time. More accurate experiments than those which 
were then on record have shown us that certain atoms are a little 
heavier or lighter than was then believed, and the work of perfect- 
ing our observations is constantly going on with the aid of 
better instruments and methods of operation. But, apart from 
these special corrections, a more sweeping change has taken 
place, not in consequence of a more accurate experiment in- 
terpreted in the usual way, but in consequence of a more compre- 
hensive view of the best experimental results which had been 
obtained, and a more consistent interpretation of them. Thus the 
atomic weight of carbon had been fixed at six by Dumas’ admir- 
able experiments; and it was quite conceivable that a still 
more perfect determination might slightly increase or dimi- 
nish this number. But those who introduced the more sweep- 
ing change asserted in substance that two of these.supposed atoms, 
whatever may be the precise weight of each, always are together 
and never separate from one another; and they accordingly 
applied the term atom to that indivisible mass of carbon weighing 
twice as much as a carbon atom had been supposed to weigh. So 
also with regard to other elements, it has been shown that many 
atoms are really twice as heavy as had been supposed, according 
to the original interpretation of the best experiments. This change 
was brought about by what I may be permitted to call the opera- 
tion of stock-taking. Dalton first took stock of our quantitative 
facts in a business-like manner ; but the amount and variety of 
our chemical stock increased so enormously after his time, that 
the second stock-taking absorbed the labours of several men for a 
good many years. They were men of different countries and very 
various turns of mind ; but, as I mentioned just now, they found 
no other fundamental idea to work with than Dalton’s; and 
the result of their labours has been to confirm the truth of that 
idea and to extend greatly its application. One of the results of 
our endeavour to classify substances according to their natural 
resemblances has been the discovery of distinct family relation- 
ships among atoms, each family being distinguished by definite 
characteristics. Now, among the properties which thus charac- 
terise particular families of atoms, there is one of which the know- 
ledge gradually worked out by the Jabours of an immense number 
of investigators must be admitted to constitute one of the most 
important additions ever made to our knowledge of these little 
masses, I will endeavour to explain it to you by a simple ex- 
ample. An atom of chlorine is able to combine with one atom of 
hydrogen or one atom of potassium ; but it cannot combine with 
two atoms. An atom of oxygen, on the other hand, can combine 
with two atoms of hydrogen or with two atoms of potassium, or 
with one atom of hydrogen and one of potassium ; but we cannot 
get it in combination with one atom of hydrogen or of potassium 
solely. Again, an atom of nitrogen is known in combination with 
three atoms of hydrogen : while an atom of carbon combines with 
Other atoms are classified, from their resem- 
blance to these respectively, as monads, dyads, triads, tetrads, 
&c. The combining value which we thus recognise in the atoms 
of these several classes has led us naturally to a consideration of 
the order in which atoms are arranged in a molecule. Thus, in 
the compound of oxygen with hydrogen and potassium, each of 
these latter atoms is directly combined with the oxygen, and the 
atom of oxygen serves as a connecting link between them. Hy- 
drogen and —— have never been found capable of uniting 
directly with one another ; but when both combined with one 
atom of oxygen they are in what may be called indirect combina- 
tion with one another through the medium of that oxygen. One 
of the great difficulties of chemistry some few years ago was to 
explain the constitution of isomeric compounds, those compounds 
whose molecules contain atoms of like kinds and in equal numbers 
but which differ from one another in their properties. Thus a 
molecule of common ether contains four atoms of carbon, ten 
atoms of hydrogen, and one of oxygen. Butylic alcohol, a very 
different substance, has precisely the same composition. We now 
know that in the former the atom of oxygen is in the middle of 
a chain of carbon atoms, whereas in the latter it is at one end of 
that chain. You might fancy it impossible to decide upon any- 
thing like consistent evidence such questions as this ; but I can 
assure you that the atomic theory, as now used by chemists, leads 
frequently to conclusions of this kind, which are confirmed by in- 
dependent observers, and command general assent. That these 
conclusions are, as far as they go, true descriptions of natural 
phenomena is shown by the fact that each of them serves in its 
One other exten- 
sion of our knowledge of atoms I must briefly mention, one which 
has as yet received but little attention, yet which will, I venture 
to think, be found serviceable in the study of the forces which 
bring about chemical chauge. The original view of the consti u- 
tion of molecules was statical ; and chemists only took cognisance 
of those changes of place among their atoms which result in the 
disappearance of the molecules employed, and the appearance of 
new molecules formed by their reaction on one other. Thus, when 
a solution of common salt (sodic chloride) is mixed with a solution of 
silver nitrate, it is well known that the metallic atoms in these re- 
spective compounds change places with one another, forming silver 
chloride and sodic nitrate ; for the silver chloride soon settles to 
the bottom of the solution in the form of an insoluble powder, 
while the other product remains dissolved in the liquid. But as 
long as the solution of salt remained undecomposed, each little 
molecule in it was 9 to be chemically at rest. A particular 
atom of sodium which was combined with an atom of chlorine was 
supposed to remain steadily fixed to it. When this inactive solu- 
tion was mixed with the similarly inactive solution of silver 
nitrate, the interchange of atoms known to take place be- 
tween their respective molecules was nominally path x ee by 
the force of predisposing affinity. It was, in fact, supposed 
that the properties of the new compounds existed and uced 
effects before the compounds th ves had been forme 

I had occasion to point out a good many years ago that mole- 
cules which appear to be chemically at rest are reacting on one 
another when in suitable conditions, in the same kind of way as 
those which are manifestly in a state of chemical change—that, 
for instance, the molecules of liquid sodic chloride exchange sodium 
atoms with one another, forming new molecules of the same com- 
pound undistinguishable from the first, so that, in an te of 
like molecules, the apparent atomic rest is the result of the inter- 





change of like atoms between contiguous molecules. Such ex- 
changes of atoms take place not only between molecules of identical 
composition, but also between contiguous molecules containing 
different lements. For inst , in a mixture of sodic chloride 
and potassic iodide an interchange of metallic atoms takes place, 
forming potassic chloride and sodic iodide. The result of the ex- 
change in such a case is to form a couple of new molecules dif- 
ferent from the original couple. But these products are subject to 
the same general law of atomic exchanges, and their action on one- 
another reproduces a couple of molecules of the materials. Thus 
a liquid mixture formed from two compounds contains molecules 
of four kinds, which we may describe as the two materials and the 
two products. The materials are reacting on one another, form- 
ing the products ; and these products are, in their turn, reacting 
on one another, reproducing the materials. If one of the products. 
of atomic exchange between two molecules is a solid while the 
other remains liquid (as when sodic chloride is mixed with silver 
nitrate), or if one is gaseous while the other remains liquid, so 
that the moleculesof the one kind cannot react on those of the other 
kind and J spec the materials, then the continued reaction of 
the materials on one another leads to their complete mutual de- 
composition. Such complete mutual decomposition of two salts 
takes place whenever they react on one another under such condi- 
tions that the products cannot react on one another and reproduce 
the materials ; whereas partial decomposition takes place when- 
ever the materials form a homogeneous mixture with the products. 
Now, if in any such homogeneous mixture more exchanges of 
atoms take place between the materials than between the pro- 
ducts, the number of molecules of the products is increased, 
because more of them are being made than unmade ; and revipro- 
cally, if more exchanges of atoms take place between the products 
than between the materials, the number of molecules of the 





materials is increased. The mixture of tant p 
tion when there are in the unit of time as many decomposing 
changes as reproducing changes. Suppose that we were to deter 
mine by experiment the proportion between the number of 
molecules of the materials, and the number of molecules of the 
products, in a mixture the composition of which remains constant, 
and that we found, for instance, twice as many of materials as of 
products ; what would this mean? Why, if every two couples of 
materials only effect in the unit of time as many exchanges as 
every one — of products, every couple of materials is only 
exchanging half as fast as every couple of products. 

In fact you perceive that a determination of the proportion in 
which the substances are present in such a mixture will give us a 
measure of the relative velocities of those particular atomic 
motions ; and we may thus express our result :—The force of 
chemical combination is inversely proportional to the number of 
atomic interchanges. I cannot quit this part of our subject with- 
out alluding to the fact that some few chemists of such eminence- 
as to be entitled to the most respectful attention, have of late years 
expressed an opinion that the idea of atoms is not necessary for 
the explanation of the changes in the chemical constitution of 
matter, and have sought as far as possible to exclude from their 
language any allusion to atoms. It would be out of place on this 
occasion to enter into any discussion of the questions thus raised ; 
but I think it right to point out :—(1) That these objectors have 
not shown us any inconsistency in the atomic theory, nor in the 
conclusions to which it leads ; (2) that neither these nor any other 
philosophers have been able to explain the facts of chemistry on 
the assumption that there are no atoms, but that matter is in- 
finitely divisible ; (3) that when they interpret their analyses, these 

hemists allow th lves neither more nor less latitude than the 
atomic theory allows ; in fact they are unconsciously guided by it. 
These facts need no comment from me. Our science grows by the 
acquisition of new facts which have an intelligible place among our 
ideas of the order of nature; but in proportion as more and more 
facts are arranged before us in their natural order, in proportion 
as our view of the order of nature becomes clearer and broader, 
we are able to observe and describe that order more fully and more 
accurately—in fact, to improve our ideas of the order of nature. 
These more extensive and more accurate ideas suggest new observa- 
tions, and lead to the discovery of truths which would have found 
no place in the narrower and less accurate system. Take awa 
from chemistry the ideas which connect and explain the multi- 
farious facts observed, and it is no longer a science ; it is nothing 
more than a confused and useless heap of materials. The answer 
to our question respecting the meaning of the earnest work which 
is going on in our science must, I think, now be plan to you. 
Chemists are examining the combining properties of atoms, and 
getting clear ideas of the constitution of matter. Admitting, then, 
for the present, that such is the meaning of chemical work, we 
have to consider the more important question of its use; and I 
think you will agree with me that, in order to judge soundly 
whether and in what manner such a pursuit is useful, we have 
to consider its effect upon man. What habits of mind does it 
engender? What powers does it develope? Does it develope good 
and noble qualities and aspirations, and tend to make men more 
able and more anxious to do good to their fellow men? Or isita 
mere idle amusement, bearing no permanent fruits of improve- 
ment? You will, I think, answer these questions yourselves if I 
can succeed in describing to hm some of the chief qualities 
which experience has shown to be requisite for the successful pur- 
suit of chemistry, and which are necessarily cultivated by those 
who cary | themselves for such a career. 

One of the first requirements on the part of an investigator is 
accuracy in observing the phenomena with which he deals, He 
must not only see the precise particulars of a process as they pre- 
sent themselves to his observation ; he must also observe the order 
in which these particular appearances present themselves under 
the conditions of each experiment. No less essential is accuracy 
of memory. An experimental inquirer must remember accurately 
a number of facts; and he needs to remember their mutual 
relations, so that one of them when present to his mind may re- 
call those others which ought to be considered with it. In fact he 
cultivates the habit of remembering facts mainly by their place in 
nature. Accuracy in manual operations is required in all experi- 
mental inquiries ; and many of them afford scope for very con- 
siderable skill and dexterity. These elementary qualities are well 
known to be requisite for success in experimental science, and to 
be developed by careful practice of its methods ; but some higher 
qualities are quite as necessary as these in all but the most rudi- 
agony manipulations, and are developed in a remarkable degree 
by the higher work of science. Thus it is of importance to notice 
that a singularly good training in the accurate use of words is 
afforded by experimental chemistry. Every one who is about to 
enter on an inquiry, whether he bea first-year’s student who wants 
to find the constituents of a common salt, or whether he be the 
most skilled and experienced of chemists, seeks beforehand to get 
such information from the records of previous observations as may 
be most useful for his purpose. This information he obtains 
through the medium of words; and any failure on his part to 
understand the precise meaning of the words conveying the infor- 
mation requisite for his guidance is liable to lead him astray. 
Those elementary exercises in analytical chemistry, in which 
brief directions to the students alternate with their experiments 
and their reports of experiments made and conclusions drawn, 
afford a singularly effective training in the habit of attending 
accurately to the meaning of words used by others, and of selecting 
words capable of conveying without ambiguity the precise m 
intended. Any in in the student’s apprehension of the 
directions given, or in the selection of words to describe his obser- 
vations and conclusions, is at once detected, when the result to 
which he ought to have arrived is known beforehand to the teacher. 








Accuracy of reasoning is no less effectively promoted by the work 
of experimental chemistry. It is no small facility to us that the 


meaning of the words which we use to denote ies of matter 
and operations can be learnt by actual observation. Moreover, 
each propusition comprised in p Bere reasonings conveys some 
distinct statement susceptible of verification by similar means ; 
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and the validity of each conclusion can be tested, not only by ex- 
amining whether or not it follows of necessity from true i 
but also by subjecting it to the independent test Sou 
experiment. Chemists have uent occasion to employ - 
ments which indicate a probability of some truth ; C) 
anticipations based upon them serve as guides to expe tal 
~~ by suggesting crucial tests. But 7 distinguish most 
carefully such hypotheses from demonstrated facts. poe 
green solution, stated to contain a pure metallic salt, is f to 
possess some properties which vanes to salts of iron. Nothing else 
pune these properties except salts of nickel ; and they mani- 
est a slight difference from iron salts in one of the properties 
observed. The analyst could not see any ap of that 
pine which distinguishes nickel salts ; so he concludes that 
e has probably got iron in his solution, but almost certainly either 
iron or nick He then makes an experiment which will, he 
knows, give an entirely different result with iron salts and nickel 
salts; and he gets very distinctly the result which indicates iron. 

Having found in the green liquid properties which the presence 
of iron could alone impart, he considers it highly probable that 
iron is present, But he does not stop there; for, although the 
facts before him seem to admit of no other interpretatien, he 
knows that, from insufficient knowledge or attention, mistakes are 
sometimes made in very simple matters. The analyst, therefore, 
tries as many other experiments as are known to distinguish iron 
salts from all others ; and if any one of these leads distinctly to a 
result at variance with his provisional conclusion he goes over the 
whole inquiry again, in order to find where his mistake was. 
Such inquiries are practised largely by students of chemistry, in 
order to fix in their minds, by frequent use, a knowledge of the 
fundamental properties of the common elements, in order to learn 
by practice the art of making experiments, and, above all, in order 
to acquire the habit of judging accurately of evidence in natural 
phenomena. Such a student is often surprised at being told that 
it is not enough for him to conduct his experiments to such a point 
that every conclusion except one is contrary to the evidence before 
him—that he must then try every confirmatory test which he can 
of the substance believed to be present, and asvertain that the 
sample in his hands agrees, as far as he can see, in all properties 
with the known substance of which he believes it to be a specimen. 

Those who tread the path of original inquiry, and add to human 
knowledge by their experiments, are bound to practise this habit 
with the most scrupulous fidelity and care, or many and ve 
would he ag — they would make, Thus a chemist thinks 
it pro et e might prepare some well-known organic 
body of the aromatic family by a new process. He sets to 
work and obtains a substance agreeing in appearance, in 
empirical composition, in molecular weight, and in many 
other properties, with the compound which he had in view. 
He is, however, not satisfied that his product is a sample 
of that compound until he has examined carefully whether it pos- 
sesses all the properties which are known to belong to the sub- 
stance in question. And many a time is his caution rewarded by 
the discovery of some distinct difference of melting point, or of 
crystalline form, &c., which proves that he has made a new com- 
pound isomeric with the one which he expected to make, It 
seemed probable, from the agreement of the two substances in 
many particulars, that they might be found to agree in all, and 
might be considered to be the same pound ; but complet 
proof of that conclusion consists in showing that the new substance 
agrees with all that we know of the old one. 

In the most various ways chemists seek to extend their know- 
ledge of the uniformity of nature ; and their reasonings by analogy 
from particulars to particulars suggest the working hypotheses 
which lead to new observations, Before, however, proceeding to 
test the truth of his hypothesis by experiment, the chemist passes 
in review, as well as he can, all the general knowledge which has 
any bearing on it, in order to find agreement or disagreement be- 
tween his ny ape and the ideas established by past experience. 
Sometimes he sees that his <a is at variance with some 
general law in which he has full confidence, and he throws it aside 
as disproved by that law. On other occasions he finds that it 
follows of necessity from some known law ; and he then proceeds 
to verify it by experiment, with a fident anticipation of the 
result. In many cases the hypothesis does not present sufficiently 
distinct agreement or disagreement with the ideas established by 
previous investigations to justify either the rejection of it or a 
confident belief in its truth ; for it often happens that the results 
of canes of similar phenomena are not embodied in a suffi- 
ciently definite or trustworthy statement to have any other effect 
than that of giving probability or the contrary to the hypothesis. 
Another habit of mind which is indispensable for success in expe- 
rimental chemistry, and which is taught by the practice of its 
various operations, is that of truthfulness. The very object of all 
our endeavours is to get true ideas of the natural processes of 
chemical action ; for in proportion as our ideas are true do they 
give us the power of directing these processes. In fact our ideas 
are useful only so far as they are true; and he must indeed be 
blind to interest and to duty who could wish to swerve from the 
path of truth. But if any one were weak enough to make the 
attempt, he would find his way barred by innumerable obstacles. 

Every addition to our science is a matter of immediate interest 
and importance to those who are working in the same direction. 
They verify in various ways the statements of the first discoverer, 
and seldom fail to notice further particulars, and to correct any 
little errors of detail into which he may have fallen. They soon 
make it a stepping-stone to further discoveries. Anything like 
wilful misrepresentation is inevitably detected and made known. 

It must not, however, be supposed that the investigator drifts 
unpeoraey ap? the habit of truthfulness for want of temptation 
to be untruthful, or even that error presents itself to his mind in 
a etrun ans repulsive garb, so as to enlist from the first his 
feelings against it ; for I can assure you that the precise contrary 
of these things happens. Error comes before him usually in the 
very garb of truth ; and his utmost skill and attention are needed 
to decide whether or not it is entitled to retain that garb. 

You will easily see how this happens if you reflect that each 
working hypothesis employed by an investigator is an unproven 
ay oom which bears such resemblance to truth as to give rise 
to hopes that it may really be true. The investigator trusts it 
provisionally to the extent of trying one or more experiments, of 
which it claims to predict the specific result, Even though it 
guides him correctly for a while, he considers it still on trial until 
it has been tested by every process which ingenuity can suggest 
for the fey omy of detecting a fault. Most errors which an expe- 
rimentalist as to do with are really imperfect truths, which have 
done good service in their time by guiding the course of discovery. 
The great object of scientific work is to replace these imperfect 
truths by more exact and comprehensive statements of the order 
of nature. Whoever has once got knowledge from nature herself 
by truthful reasoning and experiment, must be dull indeed if he 
does not feel that he has acquired a new and noble power, and if 
he does not long to exercise it further, and make new conquests 
from the realm of darkness by the aid of known truths. The 
habit of systematically searching for truth by the aid of known 
truths, and of testing the validity of each step by constant refer- 
ence to nature, has now been ised for a sufficiently time 
to enable us to judge of some of its results, Every true i of 
the order of nature is an instrument of thought. It can only be 
obtained by truthful investigation ; and it can only be used effec- 
pend in } pom to the same laws. But the first idea which is 
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different points of view wo got different ideas of it one we 
compare these ideas ene | with one another, recollecting how 
each one was obtained, we that they really supplement each 
other. We try to form in our minds a distinct image of a thing 


capable of u these various appearances ; and when 
have tty %. so, we look at it from the different ciate 
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who, seeing that iniquity and falsehood so frequently triumph for 
tp ag ae 

es ing view uman an ost espair of the 
ultimate predominance of truth an I believe it would 
be impossible at the present time to form an adequate idea of the 
vast consequences which will follow from the national — of 
systematic measures for allowing our knowledge of truth to develo; 
itself freely, through the labours of those who are willing and able 
to devote themselves to its service, so as to strengthen more and 
more the belief and trust of mankind in its guidance, in small 
matters as well as in the highest and most important considera- 
tions. 


I am desirous of describing briefly the more important of those 
measures; but first let me mention another habit of mind which 
naturally follows from the effective pursuit of truth—a habit 
which might be described in general terms as the lication to 
other matters of the truthfulness imparted by science. The 
words which the German poet put into the mouth of Mephisto- 
pheles when describing himself to Faust, afford, poten, the most 
concise and forcible statement of what we may the anti- 
scientific spirit :—- 

“ Ich bin der Geist der stets verneint, 
Dem alles, was entsteht, zuwider ist.” 


The true spirit of science is certainly affirmative, not negative; 
for, as I mentioned just now. its history teaches us that the 
development of our know! usually takes place through two or 
more simultaneous ideas of the same phenomenon, quite different 
from one another, both of which ultimately prove to be parts of 
some more general truth, so that a confident belief in one of those 
ideas does not involve or justify a denial of the others. I could 

ive you many remarkable illustrations of this law from among 
ideas familiar to chemists. But I want you to consider with me 
its bearing on the habit of mind called toleration, of which the 
development in modern times is, perhaps, one of the most hopeful 
indications of moral improvement in man, 

In working at our science we any try to find out what is true; 
for although no usefulness is to be found at first in most of our 
results, we know well that every extension of our knowledge of 
truth is sure to prove useful in manifold ways. So regular an 
attendanteis usefulness upon truth in our work, that we get 
accustomed to expect them always to go together, and to believe 
that there must be some amount of truth wherever there is mani- 
fest usefulness, 

The history of human ideas, so far as it is written in the records 
of the progress of sci , abounds with inst of men con- 
tributing powerfully to the development of important general 
ideas by their accurate and conscientious experiments, while at 
the same time professing an actual disbelief in those ideas. Those 
records must, indeed, have been a dead letter to any who could 
stand carping at the intellectual crotchets of a good and honest 
worker, instead of giving him aJ] brotherly help in the furtherance 
of his work. To one who knows the particulars of our science 
thoroughly, and who knows also what a variety of ideas have been 
reso} to in lg the whole body of truths of which the 
science is composed, there are tew more impressive and ye | 
subjects of contemplation than the unity in the clear and bol 
outline of that noble structure. I hope that you will not suppose, 
from my references to chemistrr as promoting the development of 
these habits and powers of mind, that I wish to claim for that 
particular branch of science any exclusive merit of the kind; for I 
can assure you that nothing cap be further from my intention. I 
conceived that you would wish me to speak of that department of 
science which Tio had occasion to study more particularly; but 
much that I have said of it might be said with equal truth of other 
studies, while some of its merits may be claimed in a higher de; 
by other branches of science. On the other hand, those highest 
lessons which I have illustrated by chemistry are best learnt by 
those whose intellectual horizon includes other provinces of know- 





emistry presents peculiar advantages for educational purposes 
in the combination of breadth and accuracy in the training which 
it affords; and I am inclined to think that in this respect it is at 
present unequalled. There is reason to believe that it will play 
an important part in general education, and render valuable 
services to it in conjunction with other scientific and with literary 
studies. I trust that the facte which I have submitted to your 
consideration may suffice to show you how fallacious is that 
materialistic idea of physical science which represents it as leading 
away from the study of mar’s noblest faculties, and from a 
sympathy with his most elevated aspirations, towards mere inani- 
mate matter. The material work of science is directed by ideas 
towards the attainment of further ideas, Each step in science is 
an addition to our ideas, or an improvement of them, A science 
is but a body of ideas the order of nature. 

Each idea which forms part of ~ ay science has been derived 
from observation of nature, and has tested again and again in 
the most various = 2 reference to nature; but this very 
soundness of our materials enables us to raise upon the rock of 
truth a loftier structure of ideas than could be erected on any 
other foundation by the aid of uncertain materials. The study of 
science is the study of man’s most accurate and ect intellectual 
labours ; and he who would know the powers of the human mind 
must go to science for his materials, Like other powers of the 
mind, the i tion is powerfully exercised, and at the same 
time disciplined, by scientific work. Every investigator has fre- 

uent occasion to call forth in his mind a distinct image of some- 
thing in nature which could produce the a 
witnesses, or to frame a ition embodying some observed 
relations; and in each case or the ition is required 
to be true to the materials from which it is formed. There is, 
perhaps, no more perfect elementary illustration of the accurate 
and useful employment of the imagination than the process of 
forming in the Janguage of symbols, from concrete data, one of 

i equations ; on the 


those admirable general propositions called 
other hand, the contemplation of the order and harmony of nature 
sui : 


with mate- 


as disclosed to us by science 
at the same time 
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affording widest scope for its efforts. 
The foregoing considerations respecting the 
scientific work will, I trust, afford us aid in 
measures ought to be taken in order to promote its advancement, 
and what we can do to further the adoption of such measures. 
Likeany other natural phenomena, the growth of knowledge in the 
voured certain circumstan’ 
us 


human mind is fa and promoted by ces, 
es @ eee ee ae ae pehenpes shy 
experience what those circumstances respectively e 
favourable ones can be best combined to the lusion of the 


and 
every culty surmounted increases his love of the pursuit and 
strengthens on. i seen 
by some more experienced 
under am ae pe favourable to further 
opportunities of seeing original inquiries conducted, even 
of aiding in them ; and he longs to prove that he 
out new truths, and make some permanent addition to human 
knowledge. If his circumstances enable him to prosecute such 
work, and he succeeds in making some new observations worthy of 
publication, he is at once known by them to the community of 
scientific men, and employed among e 

We want, then, a system which shall give to the young favour- 
able unities of acquiring a clear and, as far as it goes, 
thorough knowledge of some few truths of nature such as they can 
understand and enjoy—which shall afford opportunity of further 
and further instru to those who have best profited by that 
which has been given to and are anxious to obtain more— 
which shall enable the best students to see what original investi- 
gation is, and, if ible, to assist in ingout some research— 
and, finally, which shall supply to each student who has the power 
aoe [ 7 aa Bat — : i 
are requisite for the ut investi once fo 
ought to be placed in the circumstances most favourable to their 
efficient activity, The first and most fundamental condition for 
this is, that their desire for the acquisition of knowl be kept 
alive and fostered. They must not merely retain the | which 
a have acquired on the general body of their science, they 
ought to strengthen and extend that hold by acquiring a more 
complete and accurate knowledge of its doctrines and methods ; 
in a word, they ought to be more thorough students than during 
their state of Le ey! training. “Phey must, be able to 
live by their work without diverting any of their energies to other 
pursuits, and they must feel security against want in the event of 
illness or in their old age. They must be supplied with intelli- 
gent and trained assistants to aid in the conduct of their re- 
searches, and whatever buildings, apparatus, and materials may be 
required for conducting those researches effectively. The desired 
system must therefore provide arrangements favourable to the 
maintenance and development of the true student spirit 
in investigators, while providing them with ent means 
of subsistence sufficient to enable them to feel secure and tran- 
quil in working at science alone, yet not sufficient to neu- 
tralise their motives for exertion; and, at the same time, it 
must give them all external aids, in proportion to their wants and 
powers of making good use of them. Now I propose to describe 
the outlines of such a system, framed for the sole purpose of pro- 
moting research, and then to consider what other results would 
follow from its working. If it should ap) possible to establish 
a system for the efficient adv t of sci , which would be 
productive of direct to the community in other important 
ways, I think you will agree with me that we ought to do all that 
we can to promote its adoption. Let the most intelligent and 
studious children from every primary school be sent, free of 
expense, to the most accessible secon: school for one year ; let 
the best of these be selected and allowed to continue for a second 

ear, and so on, until the élite of them have learnt all that is to 
there learnt to advantage, Let the best pupils from the 
secondary school be sent to a college of their own selection, 
and there subjected to a similar —_ of annual weeding ; and, 
finally, let those who get satisfactorily to the end of a college 
curriculum be supplied with an allowance sufficient for their main- 
tenance for a year, on condition of their devoting their undivided 
energies to research, under the inspection of competent college 
authorities, while allowed such aids and facilities as the college 
can supply, with the addition of money-grants for 1 pur- 
poses. Let all who do well during this first year allowed 
similar advantages for a second, and even a third year. Each 
young investigator thus trained must exert himself to obtain 
some appointment, which may enable him to do the most useful 
and creditable work of which he is capable, while combining the 
conditions most favourable to his own improvement. 

Let there be in every college as many professorships and assist- 
antships in each branch of science as are needed for the efficient 
conduct of the work there going on, and let every professor and 
assistant have such salary and such funds for apparatus, &c., as 
may enable him to devote all his powers to the duties of his post, 
under conditions favourable to the success of those duties ; but 
let each professor receive also a proportion of the fees paid by his 
pupils, so that it may be his direct interest to do his work with 
the utmost attainable efticiency, and attract more rt Let 
every college and school be governed by an independent body of 
men, striving to increase its usefulness and reputation, by sym- 
pathy with the labours of the working staff, by material aid to 
them when needed, and by getting the very best man they can, 
from their own or any other college, to supply each vacancy as it 
arises. In addition to colleges, which are and always have been, 
the chief institution for the advancement of learning, lish - 
ments for the observation of special phenomena are frequently 
needed, and will doubtless be found desirable in aid of a general 
system for the advancement of science. Now if a system ful- 
filling the conditions which I have thus briefly sketched out were 
properly established on a sufficient scale, it ought to develope and 
improve itself by the very process of its working ; and it behoves 
us, in judging of the system, to consider how such development 
and improvement would come about. The thing most needed at 
the present time for the advancement of science is a supply of 

ers devoted to that object—men so earnestly striving for 
more knowledge and better knowledge as to be model students, 
stimulating and enco ing those around them by their example 
as much as by their ¥ men do not prepare them- 
selves in any numbers for such a career—(1) Because the chief 
influences w: surrounded them at school and at college are not 
calculated to awaken in them a desire to obtain excellence of such 
kind; (2) Because they could not one means of such 

qualities to reach a position which weu aff 
sistence, Let these conditions be reversed, to the extent that 
existing teachers have powerful inducements to make their 
students Jove the study of science for its own = just con- 
fidence that they will be able to earn a livelihood they succeed 
i i themselves to advance science, and the whole thing 
vestigators will be dis- 
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ciation of men selected for their known devotion to learning, and | 
for their ability toteach the methods of investigationin theirrespec- | 
tive subjects. Around this central group is arranged a frequently 
changing body of youths, who trust to them for encouragement 
and guidance in their respective studies. Our young investi- 
gator finds it necessary to study again more carefully many parts 
of his subject, and to examine accurately the evidence of various 
conclusions which he had formerly adopted, in order that he may 
be able to lead the minds of his pupils by easy and natural yet 
secure steps to the discovery of the general truths which are 
within their reach, He goes over his branch of science again and 
again from the foundation upwards, striving each time to present 
its essential particulars more clearly and more forcibly, arranging 
them in the order best calculated to stimulate an inquiring mind 
to refiect upon their meaning, and to direct its efforts effectively 
to the discovery of the general ideas which are to be derived from 
them. He is encouraged in these efforts by the pe mage of his 
colleagues, and often aided by suggestions derived from their ex- 
perience in teaching other branches of science, or by information 
respecting doctrines or methods which throw a light upon those of 
his own subject, 

No known conditions are so well calculated to give a young in- 
vestigator the closest and strongest grasp of his subject of which 
he is capable as those in which he is placed while thus earnestly 
teaching it in a college ; and inasmuch as a thorough mastery of 
known truths is needed by every one who would work to advan- 
tage at the discovery of new truths of that kind, it will, in most 
cases, be an object of ambition to the ablest young investigators to 
get an opportunity of going through the work of teaching in a 
college, in order to improve themsstree to the utmost for the work 
of original research. There is, however, another advantage to 
them in having such work to do; for the best way to ascertain at 
any one time what additions may be made toa science, is to examine 
the facts which have been discovered last, and to consider how far 
they confirm and extend the established ideas of the science, how 
far they militate against those ideas, An investigating teacher is 
constantly weaving new facts into the body of his science, and 
forming anticipations of new truths by considering the relation of 
these new facts to the old ones. When our investigator has thus 
got a thorough mastery of his science and new ideas for its ex- 
tension, he ought to have the opportunity of turning his improved 
powers to account by devoting more of his time to original re- 
search ; in fact he ought to teach research by example more than 
hitherto, and less by elementary exercises upon known facts. 
he has discharged the duties of his first post with manifest effi- 
ciency, he will be promoted, either in his own or some other 
college, to a chair affording more leisure and facility for original 
research by his own hands and by those of his assistants and pupils. 
Some investigators may find it desirable to give up after a while 
all teaching of previously published truths, and confine themselves 
to guiding the original researches of advanced pupils, while stimu- 
lating them by the example of their own discoveries. But most 
of them will probably prefer to do elementary teaching work from 
time to time, for the sake of the opportunity of going over the 
groundwork of their science, with a knowledge of the new facts 
and enlarged ideas recently established. 

Now it must be observed that such a system as the above, once 
developed to its proper proportions, so as to send annually to 
secondary schools many thousands of poor children who would 
otherwise never enjoy such advantages, and so as to train to ori- 
ginal investigation a corresponding proportion of them, would not 
only provide more young investigators than would be needed for 
systematic teaching functions, but would also give a partial train- 
ing of the same kind to many whose abilities proved to be insuffi- 
cient, or whose tastes were not congenial to such pursuit. Some 
would be tempted by an advantageous opening in an industrial 
pursuit or in the public service to break off their studies before 
completion, and others would find, after completing their train- 
ing, a position of that kind more desirable or more attainable than 
a purely scientific appointment. Not only would much good of 
other kinds be accomplished by this circumstance, but we may say 
with contidence that the system could not work with full advan- 
tage for its own special purpose of promoting the advancement of 
science if it did not diffuse a knowledge of the truths and methods 
of science beyond the circle of teachers. There is an urgent need 
of accurate scientitic knowledge for the direction of manufacturing 
processes, and there could not bea greater mistake than to suppose 
that such knowledge need not go beyond the elementary truths of 
science. In every branch of manufacture improvements are made 
from time to time, by the introduction of new or modified pro- 
cesses which had been discovered by means of investigations as 
arduous as those conducted for purely scientific purposes, and in- 
volving as great powers and accomplishments on the part of those 
who conducted them. Any manufacturer of the present day who 
dloes not make eflicient arrangements for gradually perfecting and 
improving his processes ought to make at once enough money to 
retire ; forso many are moving onwards in this and other countries 
that he would soon be left behind. It would be well worth while 
to establish such a system of scientific education for the sake of 
training men to the habits of mind which are required for the im- 
provement of the manufacturing arts; and I have no doubt that 
the expense of working the system would be repaid a hundred 
times over by the increase of wealth of the community ; but I only 
mention this as a secondary advantage of national education. A 
system of the kind could not expand to due dimensions, nor could 
it, once fully established, maintain itself in full activity, without 
intelligent sympathy from the community; and accordingly its 
more active-minded members must be taught some good examples 
of the processes and results of scientific inquiry, before they can 
be expected to take much interest in the results achieved by in- 
quirers, and to do their share of the work requisite for the 
success of the system. I need hardly remind you that there are 
plenty of other strong reasons why some such knowledge of the 
truths of nature, and of the means by which they are found out 
—— be diffused as widely as possible throughout the commu- 
nity. 

You perceive that in such educational system each teacher must 
trust to his own exertions for and adva t; and he 
will do so if he is sure that his results will be known and compared 
impartially with those attained by others. Each governing body 
nust duly maintain the efficiency of their school or college, if its 
support depend in some degree on the evidences of that efficiency ; 
and they will try to improve their school if they know that every 
improvement will be seen and duly appreciated. The keystone of 
the whole structure is the action of the State in distributing funds 
carefully among schools and colleges proportionally to the evi- 
dence of their doing good work, which could not be continued 

without such aid. Lam inclined to think that the State ought, as 
far as possible, to fine its educational grants to the purpose of 
maintaining and continuing good work which is actually being 
done, and rarely if ever to initiate educational experiments : first, 

ecause it is desirable to encourage private exertions and dona- 
tions for the establishment of schools and colleges upon new 
systems, or in new localities, by giving the public full assurance 
that if any new institution establishes its right to existence, by 
doing good work for a while, it will not be allowed to die for want 
of support; and, secondly, because the judicial impartiality re- 
quired in the administration of public funds, on the basis of re- 
sults of work, is hardly compatible with an advocacy of =~ 
particular means of attaining such results. On the other hand, 
experience has shown that special endowments, which tic up funds 
in perpetuity for a definite purpose, commonly fail to attain their 
object under the altered circumstances which spring up in later 
generations, and not unfrequently detract from the efficiency of 
the institutions to which they are attached, by being used for 
objects other than those which it is their proper function to pro- 








State to judge of their experiment by its results, and to maintain 
it or not, according to the evidences of its usefulness. No insti- 
tution ought, for its own sake, to have such permanent endow- 
ments as might deprive its members of motives for exertion. 

The State could not, however, discharge these judicial functions 
without accurate and trustworthy evidence of the educatio 
work done at the various schools and of its success. For this 
purpose a record must be kept by or under the direction of every 
teacher of the weekly progress of each pupil, showing what he has 
done and how he has done it. Official inspectors would have to see 
to these records being a upon a uniform scale, so that their re- 
sults might be comparable. The habit of keeping such records 
conduces powerfully to the efficiency of teachers; and, for the 
sake of due development of the teaching system, it ought to 
= generally. Having such full and accurate means of 

nowing what opportunities of improvement pupils have enjoyed 
and what use they have made of those opportunities, Govern- 
ment ought to stimulate their exertions and test their 

s by periodical examinations. It is of the utmost 
importance to allow any new and improved system of in- 
struction to develope itself freely, by the exertions of those who 
are willing to undertake the labour and risk of trying it on a prac- 
tical scale; and the pupils who acquire upon such new system a 
command of any branch of science, ought to have a fair oppor- 
tunity of showing what they have achieved and how they have 
achieved it. An able and impartial examiner, knowing the new 
systems in use, will encourage each candidate to work out his 
results in the manner in which he has been taught to work out 
results of the kind. Examinations thus impartially conducted 
with a view to testing the success of teachers in the work which 
they are endeavouring to do, have a far higher value, and conse- 
— authority, than those which are conducted in ignorance or 
isregard of the process of training to which the candidates have 
been subjected ; and we may safely say that the examination 
system will not attain its full usefulness until it is thus worked in 
intimate connection with a system of teaching. In order to give 
every one employed in the educational system the utmost interest 
in maintaining and increasingshis efficiency, it is essential that a 
due measure of publicity be given to the chief results of their 
respective labours, Schools and colleges ought to a considerable 
extent to be supported by fees ow by pupils for the instruction 
received ; and every professor, being in purt dependent upon the 
fees of his pupils, will have a direct interest in attracting more 
pupils to his classes or laboratories. The fame of important 
original investigations of his own or his pupils, published in the 
scientific journals, is one of the natural means by which a distin- 
guished professor attracts disciples, and the success of his pupils 
in after life is another. His prospects of promotion will depend 
mainly on the opinions formed of his powers from such materials 
as these by the governing bodies of colleges and by the public ; for 
if each college is dependent for upon the efficiency of its 
teaching statf,its governing body must do their best to fill up every 
vacancy as it arises by the appointment of the ablest and most suc- 
cessful professor whom they can get; and any college which does 
not succeed in obtaining the services of able men will soon lose 
reputation, and fall off in numbers, 

There are, however, further advantages to the working of the 
system to be derived from full publicity of all its more important 
proceedings. It will supply materials for the forntation of a 
sound public opinion respecting the proceedings of the authorities 
in their various spheres of action. A claim for money might be 
made upon Government by the rulers of some college upon in- 
adequate grounds ; or a just and proper claim of the kind might 
be disregarded by Government. Neither of these things will be 
likely to happen very often if the applications, together with 
the evidence bearing on them, are open to public scrutiny and 
criticism ; and when they do occasionally happen there will 
be a natural remedy for them. 

If I have succeeded in making clear to you the leading 
principles of the plan to be adopted for the advancement 
of science, including, as it necessarily must do, national 
education generally, you will, I think, ee with me that, 
from the very magnitude and variety of the interests involved 
in its action, such system must of necessity be under the 
supreme control of Government. Science will never take its 
proper place among the chief elements of national greatness and 
advancement until it is acknowledged as such by that embodiment 
of the national will which we call the Government. Nor can the 
various institutions for its advancement develope duly their use- 
fulness until the chavs in which they are now plunged gives place 
to such order as it is the proper function of Government to esta- 
blish and maintain. But Government has already taken, and is 
continuing to take, action in various matters affecting elementary 
popular education and higher scientific education, and it would be 
ditticult to arrest such action, even if it were thought desirable to 
do so. The only practical question to be considered is how the 
action of Government can be systematised so us to give free play 
to the natural forces which have to do the work. By establishing 
official examinations for appointments and for degrees, Government 
exerts a powerful influence on the teaching in schools and colleges, 
without taking cognisance, except in some few cases, of the sys- 
tems of teaching which prevail in them. Again, they give grants 
of public money from time to time in aid of collegesor universities, 
or for the establishment of a high school under their own auspices. 
Sometimes they endow a professorship. In taking each measure 
of the kind they are doubtless influenced by evidence that is in 
itself a good thing, calculated to promote the advancement of 
learning. Buta thing which is good in itself may produce evil 
effects in relation to others, or good effects incommensurate with 
its cost. Thus examinations afford most valuable aid to educa- 
tional work when carried on in conjunction with earnest teacbers; 
yet when established in the absence of a good system of education 
they are liable to give rise to a one-sided training contrived with 
a special view of getting young men through the examinations. 
If no properly-educated young men were found for a particular 
department of the public service, and an examination of all can- 
didates for such appointments were to be established for the pur- 
pose of improving the system of training, candidates would 
consider their power of answering such questions as appeared 
likely to be set as the condition of their obtaining tle appoint 
ments, and they would look out for men able and willing to train 
them to that particular work in as direct and effective a manner 
as possible. The demand for such instruction would soon be sup- 
plied. Some teachers would undertake to give instruction for the 
mere purpose of enabling candidates to get through the examina- 
tion; and by the continued habit of such work would gradually 
come to look upon the examiners as malignant beings who keep 
youths Out of office, and whose vigilance ought to be evaded by 
such means as experience :night show to be most effective for the 
purpose. Once this kind of direct examination-teaching has taken 
root, and is known to produce the desired effect of getting young 
men through the examinations, its existence encourages the ten- 
dency on the part of the candidates to look merely to the exami- 
nation as the end and aim of their study, and a class of teachers is 
developed whose exertions are essentially antagonistic to those of 
the examiners. 

There are, no doubt, teachers with a sufficiently clear apprehen- 
sion of their duty and sufficient authority to convince some of the 
candidates that the pes object of their study should be to in- 
crease their power of usefulness in the career for which they are 
preparing themselves by thoroughly mastering up to a proscribed 
point certain branches of knowledge ; and that until they had 
honestly taken the means to do this, and believed they had done 
it effectually, they ought not to go up for examination, nor to wish 
to commence their career. But it is desirable that all teachers be 
placed under such circumstances that it may become their interest 











mote.. When there is felt to be a real want of any new institution 
for the promotion of learning, men are usually willing enough to 
devote time and money to the purpose of establishing it and 
giving it a fair trial. it is desirable that they should leave the 


as well as their en ye co-operate to the utmost in their power in 
the object for which the examiners are working. For pur- 
| pose their records of the work done under their guidance by each 
pupil ought to be carefully inspected by the examiners before 





framing their questions, and ought to be accepted as affording the 
chief evidence of the respective merits of the pupils. This is not 
the place for considering how the general funds for an effective 
system of national education can be raised, nor how existing 
educational endowments can best be used in aid of those funds. 
It is well known that some colleges of Oxford and Cambridge are 
ange of rich endowments, and that ss istinguished mem- 

rs of those universities are desirous that the annual proceeds of 
those endowments should be distributed upon some system better 
calculated to promote the advancement of learning than that 
which generally prevails. Indeed, we may confidently hope that, 
true to their glorious traditions, those colleges will be led, by the 
high-minded and enlightened counsels of their members, to rely 
upon ss usefulness in the advancement of learning as the 
only secure and worthy basis of their action in the use of their 
funds, so that they may take a leading part in such system of 
national education as may be moulded out of the present chaos. 
But the foundations of a national system of education ought to be 
laid independently of the present arrangements at Oxford and 
Cambridge, for we may be sure that the more progress the system 
makes the more of will become the necessary reforms in the older 
universities and colleges. 

It is clearly undesirable that Government should longer delay 
obtaining such full and accurate knowledge of the existing na- 
tional resources for educational purposes, and of the manner in 
which they are respectively utilised, as may enable them to judge 
of the ative prospects of usefulness presented by the various 
modes of distributing educational grants. They ought to know 
what has been done and what is doing in the various public educa- 
tional establishments before they can judge which of them would 
be likely to make the best use of a grant of public money. We 
have official authority for expecting such impartial administration 
of educational ts, and it cannot be doubted that before long 
due means will be taken to supply the preliminary conditions. 

You are no doubt aware that a royal commission was appointed 
some time ago in consequence of representations made to Govern- 
ment by the British Association on this subject, and it is understood 
that their instructions are so framed as to direct their particular 
attention to the manner in which Government may best distribute 
educational grants. The commission is moreover composed of 
most distinguished men, and we have every reason to anticipate 
from their labours a result worthy of the nation and of the 

t i In speaking of public educational establish- 
ments, I refer to those which by their constitution are devoted to 
the advancement of learning without pecuniary profit to their 
respective governing bodies. The annual expenditure requisite 
for keeping up a national system of —— education will neces- 
sarily be considerable from the first, and will become greater from 
year to year; but once Englishmen are fully alive to the paramount 
importance of the object, and see that its attainment is within 
their reach, we may be sure that its expense will be no impediment. 
England would not deserve to reap the glorious fruits of the harvest 
of knowledge if she grudged the necessary outlay for seed and 
tillage, were it even ten times greater than it will be. It is no use 
attempting to establish a national system on any other than a 
truly national basis. Private and corporate funds inevitably get 
diverted from popular use,jafter a few generations, to the use of 
the influential and rich. A national system must steadily keep in 
view the improvement of the poor, and distribute public funds 
each year in the manner best calculated to give to the youths of 
the poorest classes full opportunities of improvement proportional 
to their capacities, so that they may qualify themselves for the 
utmost usefulness to their country of which they are capable. The 
best possible security for the proper administration of the system 
will be found in the full and speedy publicity of all the particulars 
of its working. It has been frequently remarked that a great 
proportion of Kmglish investigators are men of independent means, 
who -not only seek no advancement as a reward of their labours, 
but often sacrifice those opportunities of improving their worldly 
position which their abilities and influence open up to them, for 
the sake of quietly advancing human knowledge. Rich and 
powerful men have very great temptations to turn away from 
science, so that those who devote their time and money to its 
service prove to us how true and pure a love of science exists in 
this country, and how Englishmen will cultivate it when it is in 
their power to doso. Now and then a youth from the poorer 
classes is enabled by fortunate accidents and the aid of a friendly 
hand to climb to a position of scientfic activity, and to give us, as 
Faraday did, a sample of the intellectual powers which lie fallow in 
the great mass of the people. : 

Now, the practical conclusion to which I want to lead you is, 
that it rests with you, who represent the national desire for the 
adv t of sci , to take the only measures which ‘can now 
be taken towards the establishment of a system of education 
worthy of this country, and adapted to the requirements of science. 
In the present stage of the business the first thing to be done is to 
arouse public attention by all practicable means to the importance 
of the want, and to get people gradually to agree to some definite 
and practicable plan and action. You will, I think, find that the 
best way to promote such agreement is to make people consider 
the natural forces which have to be systematised by legislation, 
with a view of enabling them to work freely for the desired 
purpose. When the conditions essential to any national system 
come to be duly appreciated by those interested in the cause of 
education, means will soon be found to carry out the necessary 
legislative t t. The highest offices in the State are on our 
present system filled by men who, whatever their political opinions 
and party ties, almost infallibly agree in their disinterested desire 
to signalise their respective terms of office by doing any good in 
their power. Convince them that a measure desired by the leaders 
of public opinion is in itself good and useful, and you are sure to 
carry it. And, on the other hand, England is not wanting in men 
both able and willing to come forward as the champions of any 
great cause, and to devote their best powers to its service. I may 
well say this at Bradford after the results achieved by your member 
in the Elementary Education Act. 

Objections will of course be raised to any system on the score of 
difficulty and expense, more ially to a plete and good 
system. Difficult of realisation for it certainly must be, for it will 
need the devoted and indefatigable exertions of many an able and 
high-minded man for many a long year. Only show how such 
exertions can be made to produce great and abiding results, and 
they will not be wanting. And as for ees will surely 
agree with me that the more money is distributed in such frugal 
and effective manner, the better for the real greatness of our 
country. What nobler privilege is attached to the possession of 
money than that of doing good to our fellow men? And who 
would grudge giving freely from his surplus, or even depriving 
himself of some comforts, for the sake of preparing the rising 
generation for a life of the utmost usefulness and conse- 
quent happiness? I confidently trust that the time will 
come when the chief item in the annual budget of the Chan- 
cellor of the Excheqner will be the vote for national edu- 
cation; and when in some later age our nation shall have 
ane away, when a more true civilisation has grown up and has 

ormed now centres for its throbbing life, when there are but 
broken arches to tell of our bridges and crumbling ruins to mark 
the sites of our great cathedrals—then will the greatest and 
noblest of ’s works stand more perfect and more beautiful 
than ever; then will some man survey the results of Old England's 
labours in the discovery of imperishable truths and laws of nature, 
and see that her energy and wealth were accompanied by some 
nobler attributes—that while Englishmen were strong and am- 
bitious enough to grasp power, they were true enough to use it for 
its only worthy purpose, that of doing good to others, I must noi, 
however, trespass longer upon your time and your kind attention. 
My subject would carry me on, yet I must stop without having 

done justice to it. If I have succeeded in convincing you 
that a national system of education is now sary and 
possible, and in persuading you to do what you respectively can 
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to the way for it, I shall feel that the first step is made | 


to that great result. 


Mr, W. H. Barlow, C.E., F.R.S., delivered the following 
opening address in the mechanical section :— 

It appears to have become an established custom that the 
Presidents of the several Sections of the British Association should 
say a-few words by way of address prior to opening the pro- 
ae ef the meeting; and while I feel that I should n a 
duty if I did not comply with this usage, yet I know that I shall 
have need of all your indulgence and sw while I endeavour to 
fulfil it. Ishould have felt some difficulty in the selection of a 
subject were it not that the genus loci naturally suggests some 
subject connected with manufactures, 

It has been remarked by an eminent writer that there is no 
single circumstance which distinguishes our country so remarkably 
from all others as the vast extent to which we have carried our 
contrivances of tools and machines for forming all those articles 
and conveniences of which so large a quantity is consumed by 
almost every class of the community. And I think it would be 
difficult to select a locality where the results of thought and study, 
the achievements of genius, and the effects of strong good sense 
and long practice in the mechanical arts, are more plainly shown 
than they are in the place where we are now met and in the sur- 
rounding district. It is, however, not alone in tools and machinery 
that this country has attained a high position ; it stands pre- 
eminent also in the utilisation of waste or incidental products, and 
in the production of new materials, 

In the observations which I have to address to you I shall not 
attempt a general survey of a subject so vast and so varied as the 
manufactures of this country, nor shall I attempt to describe the 
many new and utiful inventions and hanical appli 
which form a distinguishing feature of the age in which we live ; 
but I shall endeavour to draw your attention to one of the new 
materials—namely, modern steel—a material which, though of 
comparatively recent origin, has already become an important 
industry, and whose influence in the future seems destined to vie 
in importance with that resulting from the introduction of iron. I 
have used the term ‘‘ moderate steel” because, although the great 
movement in simplifying and cheapening the process of producing 
steel is ril iated with the name of Mr. Bessemer, yet 
we have further important steps taken in a forward direction as to 
the production and treatment of steel by Dr. Siemens and Sir Jos. 
Whitworth, and others, both in this country and abroad. Itis now 
seventeen years since Mr. Bessemer read a paper at the meeting of the 
British Association at Cheltenham, which was entitled, ‘‘ On the 
Manufacture of Iron and Steel without Fuel.” Not long after- 
wards I attended one of the early experiments made by Mr. Besse- 
mer in London. On that occasion most of those who were favoured 
with an invitation to be present saw for the first time that wonder- 
ful process in which, by the simple aid of a blast of atmospheric 
air and the addition of a little manganese, a cauldron of melted 
cast iron was, in the space of some twenty minutes, converted 
into a material which approached wrought iron in so far that it 
was malleable, but differed from it in other ways, the precise 
character and quality of the material produced being at that time 
not fully known. I was kindly permitted by Mr. Bessemer to 
take away with me one of the small ingots cast on that occasion, 
and had it made into a bar in the workshops of the Midland Rail- 
way at Derby with the object of testing its strength. Just as the 
bar was finished it broke under the hammer, and an attempt to 
weld it together again, treating the metal as iron, failed. This 
led to a consultation among the smiths who had assembled round 
this mysterious bar, and after some further trials the metal was 
unanimously pronounced to be stec!: Among those who attended 
that experiment at Mr. Bessemer’s works, there were not wanting 
some of that class who, though they admitted the genius and in- 
telligence which devised the process, and expressed their admira- 
tion of it as a scientific curiosity, were nevertheless very in- 
credulous as to it ever becoming practically useful ; and it was 
not without much labour and skill in surmounting the difficulties 
of the case, indomitable perseverance in overcoming rooted pre- 
judices, and great courage in undertaking the necessary expendi- 
ture, that Mr. B Jedin producing that most valuable 
new material now known as ‘‘ Bessemer steel.” 

It is satisfactory to know that Mr. Bessemer has often expressed 
his firm conviction that had it not been for the publicity given to 
his invention through the paper which he read before the 
Mechanical Section of the British Association in 1856, and the 
great moral support afforded him by men of science whose 
attention was thereby directed to it, he believes that he would not 
have succeeded in overcoming the strong opposition with which 
his invention was met in other quarters. About this time, or 
perhaps a little later, a material was produced called ‘‘ puddled 
steel,” and about the same time the metal known as “‘ homogeneous 
iron.” The movement which had begun in the production of 
cheap steel was further assisted and developed by the regenerative 
furnace of Dr. Siemens, by the introduction of the Siemens- 
Martin process of making steel, and further and most important 
progress is suggested by the recent process introduced by Dr. 
Siemens making steel direct from the ore. According to the 
returns published by the jury of the International Exhibition of 
1852, the total annual produce of steel in Great Britain at that 
time was 50,000 tons. At the present time there are more than 
500,000 tons made by the Bessemer process alone, added to which 
Messrs. Siemens’ works at Landore produce 200,000 tons, besides 
further quantities which are made by his process at Messrs. 
Vickers, Messrs. Cammells, the Dowlais, and other works. 

I shall not, however, detain you by attempting to trace up the 
er and progress of steel, nor attempt to notice the various 
steps by which this branch of industry has been brought to its 
present important position. My object is to draw attentien to 
this material as to its use and application for structural and en- 
gineering purposes. The steel produced by the Bessemer process 
was at a very early stage employed in rails and wheel-tires. In 
both these applications the object sought was endurance to resist 
the effects of wear, and toughness to prevent fracture by blows. 
There does not exist at present sufficient information to determine 
accurately the relative values of steel and iron when used for these 
purposes. As used for wheel tires steel had to compete with iron 
of the highest quality, but it is nevertheless introduced on most 
of our railways. The iron used in rails was not of such high 
quality, and the difference in duration shows a very marked ad- 
vantage in the employment of steel, the duration of steel rails 
being variously estimated at from three to six times that of 
iron. 

Steel is also extensively used for ships’ plates, and by the War 
Department for lining the interior of the heaviest guns ; while Sir 
Joseph Whitworth and Messrs. Krupp make guns entirely of stee 
though for these purposes the metal is of Sifferent quality an 
differently treated, in order to withstand the enormous concussions 











to which it is subjected. And further, we have steel used in rail- 
way-axles, crank-axles for engines, in boilers, in piston-rods, in | 


carriage-springs, and for many other p But notwith- | 
chindiing theese various ry ments of Boe there has been, and | 


there continues to be, a culty in applying it to engineeri 
structures in this country. The want of knowledge of the physical 
properties of steel having been the subject of remark at a discussion 
at the Institution of Civil Engineers in a committee, com- 
“= of Mr. Fowler, Mr. Scott Ri Galton, Mr. 

kley, and myself, undertook to conduct a series of experiments 
upon this subject. Our services were of course rendered gra- 
tuitously, but the ee of ee out this inquiry, and the 
samples of steel to tested, were liberally furnished by the 
firms of Messrs. Bessemer, Messrs. Jno. Brown and Oo., 
the Barrow Hematite Company, the Bolton Iron Company, 
Messrs. Cammell and Co., Messrs. Lloyds, Fosters, and Co., 
the Newark Bridge Company, Messrs. Naylor, Vickers, and Co., 
Messrs. Turton and Sons, Messrs, Firth and Sons, and Messrs, 








Siemens. The experiments recorded consist of four series. The 
first were made for the committee by Mr. Kirkaldy with his test- 
ing-machine in London, and were chiefly directed to ascertain 
the relation which subsists between the resistances of tension, com- 
pression, torsion, and transverse strain. In this series of experi- 
ments twenty-nine bars, ]5ft. long, were each bar being cut 
into lengths, and turned or whe into suitable forms for the re- 
spective tests, so that a portion of each bar was subjected to each 
of the above mentioned tests. The tensile resistance varied in 
the different qualities of steel from twenty-eight to ae ae 
tons per inch, and the experiments established conclusively that 
the relation subsisting between the several resistances of tension, 
compression, and transverse strains is throughout practically the 
same as in wrought iron ; that is to say, that a bar of steel whose 
tensile strength is 50 per cent. above that of wrought iron will ex- 
hibit about the same relative increase of resistance under the 
other tests. They further showed that the limit of elasticity in 
steel is, like that of wrought iron, rather more than half its ulti- 
mate resistance, The total elongation under tensile strain, and the 
evidences of malleability and toughness, will be referred to here- 
after. The second series recorded in the book published by the com- 
mittee gave the results of tempering steel in oil and water. They 
were made by the officers of the gun factory at the Royal 
Arsenal at Woolwich, and show a remarkable increase of strength 
obtained by this process, This property of steel is now fully 
recognised and made use of in the steel which forms the lining of 
the largest guns. The third series of experiments was made by 
the committee upon bars 14ft. long, lin. in diameter, with the 
skin upon the metal as it came from the rolls. The object of these 
experiments was specially directed to ascertain the modulus of 
elasticity. They were made with the testing machine at H.M. 
Dockyard at Woolwich, which machine was placed at our disposal 
by the Admiralty. The bars were obtained, with some exceptions, 
in sets of six from each maker, three bars of each set being used 
in tension and three in compression. Bars of iron of like dimen- 
sions were also tested in the same way, in order to obtain the 
relative effects in steel and iron. In these ane sixty-seven 
steel bars were tested whose tensile strength varied from thirty- 
two to fifty-three tons per inch, and twenty-four iron bars varying 
from twenty two to twenty-nine tons per inch. 

The amount of the extensions and compressions were ascertained 
by direct measurement, verriers being for this purpose attached to 
the bar itself, 10ft. apart, so that the readings gave the absolute 
extensi and compressions of this length of the bar. 

These experiments, which were very accurately made, showed 
that the extension and compression of steel per ton per inch was a 
little less than wrought iron, that the extension and compression 
were very nearly equal to each other, and that the modulus of 
elasticity of steel may be taken at 30,000,000, which result agrees 
with the conclusions arrived at by American engineers on this sub- 
ject. This property of the metal is important in two respects. 
First, because inasmuch as the extension per ton per inch is prac- 
tically equal to the compression, it follows that the neutral axis of 
a structure of steel, strained transversely, will be in the centre of 
gravity of its section, and that the proper proportion to give to the 
upper and lower flanges of a girder, when made of the same quality 
of steel throughout, will be the same asin wrought iron. Secondly, 
because the modulus of elasticity of steel is practically equal to 
that of wrought iron, and the limit of elasticity is greater, it 
follows that in a girder of the same proportions as wrought iron, 
and strained with an equal proportion of its ultimate tensile 
strength, the deflection will be greater in the steel than in the iron 
girder, in the ratio of the strength of the metals; so that if it is 
necessary to make a steel girder for a given span deflect under its 
load the same amount as an iron girder of the same span, the 
steel girder must be made of greater depth. 

The fourth series of experiments were made by the committee 
on riveted steel, and show clearly that the same rules which apply 
to the riveting of iron apply equally to steel ; that is to say, that 
the total shearing area of the rivets must be the same, or rather 
must not be less, than the sectional area of the bar riveted. 
Having thus obtained a knowledge of the behaviour of steel 
under different strains, we may trace in what manner its employ- 
ment would operate on the weight of metal required for large en- 
gineering structures. But before doing so I would call your 
attention to the question of the absolute tensile strength. Taking 
Mr. Kirkaldy’s experiments in conjunction with those made by 
the committee, there is a great range of strength exhibited, com- 
mencing as low as that of the best iron, and extending to above 
fifty-three tons per tons per inch, This great range of strength 
is due to the different qualities and make of the steels tested, and 
must not be mistaken for irregularity of strength in the manu- 
facture, on the contrary, in the experiments made by the com- 
mittee, in which three bars of each make were broken, the 
strengths, with the exception of cne set, are as uniform as in the 
iron bars similarly tested. It is also to be observed that in apply- 
ing steel to engineering structures we may dismiss from considera- 
tion those superior qualities which are of high price and made in 
comparatively small quantities. I propose, therefore, to confine 
my observations to the mild steels, such as are made by the 
** Bessemer,” the ‘* Siemens-Martin,” and other process having a 
tensile strength varying from thirty-three to thirty-six tons per 
inch, a material which is made in large quantities and at moderate 
cost. 

Following the same rule as is adopted for wrought-iron (namely, 
that the maximum strain on the metal shall not exceed one-fourth 
of the breaking weight), we may consider steel of this quality 
capable of bearing at least eight tons per inch, instead of the five 
tons aed inch estimated for like purposes in iron. We know from 
established mechanical laws that the limiting spans of structures 
vary directly as the strength of the material employed in their 
construction when the proportion of depth to span and all other 
circumstances remain the same. We wi also that, taking an 
ordinary form of open wrought-iron detached girder (as, for 
example, when the depth is one-fourteenth of the span), the 
limiting span in iron, with a strain of five tons to the inch upon 
the metal, is about 600ft. ; and it follows that a steel girder of 
like proportions, capable of bearing eight tons to the inch, would 
have theoretically a limiting span of 960ft. This theoretical 
limiting span of 960ft. would, however, be reduced by some prac- 
tical considerations connected with the minimum thickness of 
metal employed in certain parts, and it would in effect, become 
about 900ft. for a girder of the before-mentioned construction and 
proportions. 

The knowledge of the limiting span of a structure, as has been 
explained elsewhere, enables us to estimate very quickly, and with 
close approximation to the truth, the weight of girders required 
to carry given loads over given spans; and although the limiting 
ope vary with every form of structure, we can obtain an idea of 

e effect of introducing steel by the relative weights of steel and 
iron required in girders of the kind above mentioned. Assuming 
a load in addition to the weight of the girder of one ton to the foot, 
the relative weights under these conditions would be as follows:— 





Weight of stecl Weight of iron 
Span. girder. gi 
tons. tons. 
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Again, taking such a case as that of the Menai Bridge, which 
consists of two spans of 500ft. over the navigable waterway. This 
structure is composed of four wrought iron tubular girders, each 
weighing about 1500 tons, or 6000 tons in all; and in order to 
avoid the difficulties of scaffolding, each of these tubes was built 
on the shore, floated off on pontoons, and lifted bodily into its 
place by hydraulic machinery. This great work was erected when 
the application of wrought iron to oeres works was in its 
infancy, and when wrought iron was the only available material 
for such a purpose. With such materials only at command, and 
in the then state of knowledge of structures, the accomplishment 





of this bridge, capable as it is of carrying railway trains across 
clear spans of 500ft., was an achievement far in advance of the 
time in which it was done, and worthy of the name of its great 
designer, Robert Stephenson. But if this work had to be con- 
structed now, and were made an open girder of steel instead of 
plate iron, the weight of metal required would be little more than 
one-third of that used, and the cost of erection, the time required 
for its execution, and the total cost of its construction would be 
most materially reduced. 

It is not alone in the relative weight or in the relative cost that 
the advantage of the stronger material is important, but with steel 
we shall be enabled to cross openings which are absolutely imprac- 
ticable in iron. It will naturally be asked why it is that steel is 
not used in these structures, if such manifest advantages would 
result from its employment. The reason is twofold:—(1) There is 
a want of confidence as to the reliability of steel in regard to its 
toughness and its power to resist fracture from sudden strain; (2) 
steel is produced of various qualities, and we do not possess the means 
without elaborate testing, of knowing whether the article pre 
sented to us is of the required quality for structural purposes. 
A third reason, arising probably out of those before mentioned, is 
found in the fact that in the regulations of the Board of Trade 
relative to railway structures, although rules are given for the 
employment of cast iron and wrought iron, steel has not, up to 
the present time, been recognised or provided for. 

Now, as regards the question of toughness and malleability, 
and referring again to Mr. Kirkaldy’s experiments, it appears that 
in the tests of “‘Bessemer steel” eighteen samples were tried 
under tensile strain, the length of the samples being in round 
numbers 50in., and the diameter 1°382in.; and that when these 
were subjected to ultimate strain, the elongation at the moment 
of fracture was in the most brittle example 2jin., but generally 
varied from 4jin. to 94in. In the experiments on transverse 
strain, in which the bars were nearly 2in. square and only 20in. 
between the points of support, all the “‘ Bessemer steel ” samples, 
except two, bent Gin. without any crack. Again, in the experi 
ments made by the committee on bars 14ft. long and 1}in. in dia 
meter, out of twenty bars of the milder quality of steel, sixteen 
—— more than Sin., and of these ten extended more than 

2in, 

As another example of the malleability of steel, I may mention 
that I have seen a piece of rail, weighing 80 lb. per yard and 12ft. 
in length, held by one end and twisted at the other, until it made 
six and three-quarter complete revolutions before it broke, The 
fracture occurred at one end, leaving about 11ft. of the rail in the 
twisted form which had been given to it. In this twisted state 
the rail was laid on two bearings 3ft. Gin, apart, and subjected to 
the blow of one ton weight falling 30ft., and it bore one of these 
blows without breaking. I have also used a considerable quantity 
of steel rails, the test to which they were subjected being one ton 
falling 20ft. on a 3ft. Gin. bearing, and out of the whole number 
tested there was not one which broke with this test. The effect 
of the blow was to produce a set of about 2hin.; and if the rail 
was then reversed and struck on the other side, it became nearly 
straight again. As a rule, the rails yielded to the third blow ; 
but I have seen seven blows given without producing fracture. On 
the other hand, five of the bars tested by the committee were of 
inferior malleability. We have also instances in which steel rails 
break with the jar produced in being thrown off the wagons on to 
the ballast ; and there is no doubt of the fact that steel is made 
and sold which is cold-short, and not reliable for use for engineer- 
ing purposes, This irregularity appears to arise mainly from the 
ditference in the chemical constituents of the metal or ores em- 
ployed, or in the process pursued by different makers. 

Another element of uncertainty appears to be that, in these 
modern and rapidly made steels, the precise time allotted to the 
several stages of the process, the degree of heat employed, and a 
variety of other circumstances, have to be carefully observed, and 
any inaccuracy in carrying out the required conditions affects the 
quality of steel produced. Nevertheless it is known that in the 
Lessemer process, if ores or metal of suitable chemical qualities 
are used, and the process of manipulation is properly performed, 
the quality of metal produced is certain and regular in its results. 
In the processes of Dr. Siemens there is not the same necessity for 
purity in the ore or metal required, the nature of the process being, 
I believe, such as to eliminate some of the ingredients which would 
prevent toughness being obtained, while tests may be made during 
the process of manipulation so as to ascertain that the metal is of 
the quality sought before it is run off into the ingot mould. 
Where large castings and metal of great solidity are required, as 
in making large guns, there is the method pursued by Sir J. Whit- 
worth, whereby the metal is intensely compressed while in a fluid 
state. The pressure employed is twenty tons per inch, and 
its effect in producing solidification is such as to shorten 
the ingot about lhin. for every foot of length. The treatment 
by compression is especially important where metal is required in 
large masses and of great ductility, because the larger the mass and 
the greater the ductility, the larger and more numerous are the 
air-cells, and the effect of the pressure is to completely close these 
cells and render the metal perfectly solid. I}y this process mild 
steel can be made with a strength of forty tons to the inch, having a 
degree of ductility equal to that of the best iron. The more 
highly carbonised qualities, whose strengths range from forty-eight 
up to seventy-two tons per inch, show a decrease of ductility 
somewhat in the same ratio as the strength increases, 

Without going into the numerous achievements of Sir Joseph 
Whitworth, resulting from the employment of steel, in connec- 


tion with the extreme accuracy of workmanship produced at his 


works, or doing more than mention the flat-ended steel shot and 
shell which pass through iron plates when fired obliquely, or 
penetrate ships’ sides below the level of the water, I would call 
attention to those applications of steel which bear upon its 
strength and toughness. In the first place, there are small 
arms made entirely of steel, of wonderful range and accuracy, 
capable of penetrating thirty-four jin. planks, which is about 
three times the penetrating power of the Enfieldrifle. Secondly, there 
are the large guns, also entirely of steel, throwing projectiles from 
250 Ib. to 310 1b. in weight, and burning from 401b. to 50 1b. of 
powder at a charge, with which a range of nearly six and a half 
miles is obtained. In bothcases the degree of strength and 
toughness required in the metal is much greater than is necessary 
for engineering structures, It is unnecessary to occupy more 
time in multiplying examples of the toughness of steel. It is 
well known to manufacturers, and must also be well known 
to many others here present, that steel of the strength of 
thirty-three or thirty-six tons per inch can be made, and 
is made in large quantities at moderate price, possessing 
all the toughness and malleability required in engineerin; 

structures. I will proceed, therefore, to the second part o} 

the subject—-namely, the want of means of knowing that a given 
sample of steel is of the quality suited for structural purposes. 
With most other metals chamstenl enaigals is in itself a complete 
and sufficient test of quality, but in steel it is not so. The toughness 
of steel may be altered by sudden cooling ; and although the effect 
of this operation, and generally the effects of tempering, are 
greater when the quantity of carbon is considerable, yet it acts 
more or less in the mild qualities of steel ; so that we cannot rely 
entirely on the aid of the chemist, but must fall back on 
mechanical tests. And in point of fact, seeing that the qualities re- 
quired are mechanical, itis more than reasonable that the test should 
be mechanical ; for this includes not only the test of material but 
of workmanship. Now there are two descriptions of mechanical 
testing, which may be distinguished as destructive and non-de- 
structive—the one being beyond and the other within the elastic 
limit of the material. The destructive test is that usually applied 
to a part of an article manufactured, as for example, a piece cut 
off a boiler-plate and tested by absolute rupture, or by bending or 
otherwise, voone oe strength and quality of the material in the 
plate is known. e non-destructive test is that usually applied 
[For continuation see page 186.] 
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WE illustrate apove a ‘“‘special” steam pump, exhibited at 
Vienna by Messrs. Tangye Brothers and Holman, Laurence 
Pountney-lane. In five years the firm have constructed and sold 
no fewer than 2700 of these pumps, which are the invention of 
Mr. Cameron, an American. They have frequently been described, 
so that it is not necessary to do more than give some general par- 
ticulars, The dimensions of the pumping engine at Vienna are as 
follows :—Steam cylinder, 14in, diameter; length of stroke, 24in.; 

ump cylinder, 1Zin. diameter, double-acting, and fitted with 
= + Ae s patent buffer valves. The pump exhibited is capable of 
raising 30,000 gallons per hour at twenty-five strokes, a piston 
traverse of 100ft. per minute, but they are generally worked at 
a considerably greater speed, and ey: 4 at the rate of 150ft. 
per minute. The great drawback to quick speeds for pumping 
engines has been found to lie in the excessive wear and tear of 
the vaive details. This inconvenience has been overcome by the 
automatic action of the Holman valves, The rise or lift of the 
valve is governed or controlled by means of strong india-rubber 
tubes placed over the guide spindles, bearing slightly on the valves 
when closed, but exerting a greater resistance as they open, and 
effecting a quick return of the valves to their seats at each change 
of stroke. ‘This latter result is important, inasmuch as the valves 
reach their seats by their own gravity, aided by the expansive 
action of the tubular buffers or springs, only instead of being 
driven on to them by the force of the water, which occurs when 
valves are allowed to rise ad libitum. This system has been 
adopted and carried out to such an extent in our mines and manu- 
factories, that in the space of four years about 10,000 of these 
valves have been brought into use. This in a great measure ex- 
plains the extensive adoption of this system of mine draining. 
And hence the method of draining by means of direct-acting high 
lift pumps is rapidly superseding the heavy and costly Cornish 
pumping engines ; and mining companies are largely interes 
themselves in the working of the system, although if does not at 
present afford the full advantages of economy of fuel as attained 
in engines using steam under extreme conditions of expansion, 
Messrs. Tangye Brothers and Holman are, however, we believe, 
now engaged in carrying out arrangements for working steam in 
direct-acting | tages engines expansively, which will still further 
recommend the system, 





TRAMWAYS IN SALFORD. 


Tue Council of the Borough of Salford having determined to 
lay down tramways, wisely decided that before constructing these 
lines they would obtain all possible information as to the best 
existing systems of tramway. No less than eleven and a-half miles 
of road are to be dealt with, at a total cost of about £85,000. A 
sub-committee was therefore appointed to inspect and report on 
various systems of tramway. The report was laid before the 
council on the 28th July. We regret that we have not space to 

roduce it in extenso, The following ‘‘conclusions,” however, will be 
ound instructive :—‘‘ That the borough of Salford is well adapted 
for laying down and working tramways, the width of the streets 
on, the routes proposed and the gradients being such as to admit of 
the traffic being easily worked, but as some of the roads are not suffi- 
ciently wide to admit of double lines being formed throughout 
their entire length (as on the Eccles Old-road, Eccles New-road, 
and some parts of Great Clowe-street) it will be necessary, in these 
instances, to construct loop lines or sidings, at say 200 yards a) 
where the roads are moderately straight. That where the roads 
are much curved these loop lines will necessarily have to be 





formed at short distances, or in such positions as will admit of | 
the tram cars being seen from one siding to another. That in | 
thick foggy weather there is great difficulty in carrying on the | 
traffic along single lines, especially when the cars follow each other | 
at short intervals, therefore ample provision must necessarily be 

made to meet such cases, That it is absolutely necessary for 

keeping macadam roads in repair, to pave the full width of the | 
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tramway—including the 4ft. space in case of double lines--and for 
a distance of 18in. on each side of the outer rails, That the 
whole of the paving connected with tramways should be of granite 
from Aberdeen, Pen-Maen-Mawr, or of equal quality, run with 
ashphalte; the stability of the is thus secured, the foundation 

eto a extent impervious to water. The wooden 
pavement and Val de Travers — are not adaptable for forming 
road surface next to tramway lines, That the space of 9ft. Gin. | 
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should be left between the kerbstone and the outer rail, to admit 
of carriages not being interfered with when standing in the 
streets. That a space of 4ft. should be left, in case of double 
lines, between the two tramways. That it is not necessary to 
form a foundation of concrete where transverse sleepers are pro- 
vided, the present bed of the road, when consolidated by heavy 
traflic, being sufficient to secure stability; this would cause a 
saving of about £2000 per mile 
in the cost of construction. That 
the practice at present in opera- 
tion, of pushing up the concrete 
under the timbers, is not at 

satisfactory, and cannot ensure 
stability. Single lines should not 
be laid down in streets of a less 
width than 24ft. between the 
kerbstones, and double lines 
should not be constructed in a 
carriage way of less width than 
33ft., except where the circum- 
stances are such that it cannot 
otherwise be avoided. That the 
principle of fastening down the 
rails to the sleepers by plates on 
the sides of the rails is preferable 
to the plan of screwing them 
down by bolts with counter sunk 
heads and nuts,” 


HUGHES’ PATENT RING 
CAM GEARING. 

In the accompanying engraving 
we illustrate what we believe to 
be anew mechanical motion. It 
is a curious modification of the 
endless screw and worm wheel, 
and has been patented by Mr. 
Hesketh Hughes, of Birmingham. 
A careful inspection of the draw- 
ing will do more to make the 
action of this gearing intelligible 
than a page of description. It will 
be seen that there is the equiva- 
lent of a worm wheel; but this is 
really a — wheel, the teeth 
being in the same plane as the 
axis. We have also the equivalent 
of a worm, _ —_ is not a ang 
the plane of t ooown ee 
right angles to the axis, e 
screw, as we shall call it for con- 


| venience, is cut into segments as shown, and can slide along the 





shaft. The ts are d by d planes or ring cams 
at the end, and the result is that when the screw is made to rotate 
the ents slide along the shaft in one direction when in gear 
with the spur wheel, in the other direction when out of gear, or at 
the top of the shaft, and as they slide while in gear with the spur 
they cause it to rotate just as a screw would. The ts are 
fitted in heavy machinery at the ends with howls to reduce friction. 
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VIENNA EXHIBITION.—PASSENGER ENGINE FOR THE NORTH-WESTERN RAILWAY OF AUSTRIA. 


WIENER LOCOMOTIVE-FALRICK-ACTIEN GESELLSCHAFT, ENGINEERS, FLORIDSDORF. 
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dimensions :—The cylinders are 1614in. diameter; piston stroke, | square feet nearly. Total weight of engine full, 36 tons 15 cwt., 
24°88in.; diameter of driving wheels, 5ft. 2in.; boiler pressure, | equally distributed on the bogie and the driving axles, The work 
145 Ib.; number of tubes, 172; outside diameter, 2°047in.; length, | manship is very good, and the get-up of the engine most satis 
14ft. lin.; heating surface, 1367 square feet; grate surface, 18 | factory. 


THE locomotive which we'illustrate above is a very good type of 

tal engine intended for heavy work at not very 
great speeds, The details are so clearly shown in our engraving 
that nothing more is required than the following particulars as to 

















THE GUILDFORD RAILWAY ACCIDENT. 








Ow the 9th inst, an accident occurred on the South-Western Rail- | copied from a photograph taken soon after the catastrophe. To | found to jump a 4ft. gate. One, at least, of the persons killed, 
way, between Godalming and wegen 9h to the 12,20 —_ — those who have never seen a wrecked train the engraving will con- | too, was suffocated by sand, in which the broken carriage was almost 


Portamouth, About ten S ciautes m. & bulloo! ve = jae ea idea of what a serious railway accident means, | buried. The engraving is interesting, as it conveys a very ex- 
over a gate, was caught by the led. The ne Seed inquest was concluded on Wednesday, the jury returning a | cellent idea of the way in which carriages go to pieces in railway 
tender owing to their superior weight “kent the BTS. ut Rag verdict of accidental death. = accident is one almost un- | accidents. It is more than probable that if the train had been 


oe were thrown off the line, and three poselicled, in some Te single beast has seldom done so | provided with a good continuous brake, there would have been no 
‘We give above an engraving of the condition of 1 of ie on aiea te uch mischief, and it naty tl indeed that a bullock will be | deaths to deplore. 








THE BRITISIT ASSOCIATION AT BRADFORD. 
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to the finished work, as in the test of a boiler by hydraulic pressure, 
or the testing of a gun by the proof charge. The strain in this 
case is made greater than that which will arise in the daily use of 
the article, but is not so greatly in excess as to be beyond the 
elastic limit of the material. As regards engineering structures, 
this second test is easy of application ; but it affords no sufficient 
criterion that the metal possesses that degree of toughness neces- 
sary to resist the action of sudden strains. It may be said that 
engineers may ascertain for themselves, by inspection and testing 
at the works, that they are being supplied.with the material that 
they require ; but assuming that the tests and mode of testing 
were in all respects satisfactory to them, and that the metal sup- 
plied was of the right quality, we haye still to comply with 
the conditions prescribed by the Act for the Regulation of 
Railways, and we must satisfy the Government inspector. 
1t is not to be supposed that he can attend all the required tests 
a6 the works, and the question remains, how is the inspecting 
officer of the Board of Trade to be enabled to distinguish the 
uality of metal ina finished bridge, when he is called upon to 
give « certificate that it is safe for public traflic? If we could 
adduce clear and distinct evidence that the metal used for a bridge 
was of a quality which would bear eight tons to the inch with as 
much safety as common iron can bear five tons, there can be no 
reasonable doubt that the Board of Trade would make suitable 
provision in its regulations for the employment of such material. 
The difficulty lies in the want of something whereby the quality of 
the metal may be known and relied upon with confidence by 
others besides those who made the article. In gold and silver 
this is accomplished by the stamp put upon them, in guns 
and small-arms we have the proof-mark, but in iron and steel 
we have nothing whereby the one quality of metal can be dis- 
tinguished from another; and until some sufficient means be 
devised for this purpose, it is difficult to see how we are to 
escape from the position in which we are now placed—namely, 
that while we possess a material by which we can increase con- 
siderably the spans and diminish the weight and cost of engi- 
neering works, we are restricted to make designs and construct our 
works by a rule made for wrought iron, and adapted to the lowest 
quality of that material. As the rule made by the Board of Trade 
in respect of wrought iron railway structures may not be generally 
known, I here give it :—‘‘In a wrought iron bridge, the greatest load 
which can be brought uponit, added to the weight of the superstruc- 
ture, should not produce a greater strain on any part of the material 
than tive tons per inch.” It will be observed that this five tons 
per inch is the governing element, irrespective entirely of the 
quality of metal used; and it is obvious that a rule so framed 
must act as a discouragement to any endeavour to improve the 
quality of metal, while it tends to induce the employment of the 
cheapest and most inferior descriptions which can be made under 
the name of wrought iron. In endeavouring to seek an amend- 
ment of the rules, which will permit of the employment of steel or 
other metal of higher strength than five tons to the inch, i feel 
bound to say that I do not consider that the Board of Trade is 
alone responsible for the position in which the question now 
stands ; and, as regards the Government inspecting officers, I can 
only say that in the numerous transactions I have had 
with them, and although differences of opinion have occa- 
sionally arisen, yet, considering the responsibility which rests 
upon them, I have found them anxious to afford all reason- 
able facilities so far as their instructions permitted. The first 
step to be taken is to put our testing on a systematic and 
satisfactory basis. The second is to establish some means whereby 
metal which has been tested can have its quality indicated upon it 
in such manner that it can be practically relied upon. The expe- 
riments before referred to establish, sufticiently for all practical 
purposes, that the relation or proportion between the resistances 
to tension, compression, torsion, and transverse strain is about the 
same in steel as in wrought iron. The testing required is there- 
fore reduced to that necessary for ascertaining two properties only, 
namely, the strength and the toughness or ductility. Thestrength 
may be readily ascertained, and no difficulty arises on that head. 
The whole question turns upon the test for ductility, or the re- 
sistance to fracture by blows or sudden strain ; and it must be ad- 
mitted that the tests employed for this purpose are not framed on 
any regular or satisfactory basis. may mention as an example 
the test of rails by a falling weight. In the first place, as usually 
applied, it is made a destructive test, the weight and fall being 
such as to bend and render the rail unfit for use, however good its 
quality may be. Secondly, being a destructive test, it is applied 
only to 1 or 2 per cent. of the quantity; and if this amount bear 
the test, the remainder are assumed to be like them. I have re- 
cently had occasion to know, in a case which came before me 
respecting iron rails, that this assumption may be entirely falla- 
cious. Again, we find 10 cwt. to 18 cwt. falling 5ft. used for 
iron rails, while one ton falling 20ft., and sometimes 30ft., is 
specified for steel, and yet both descriptions of rail are called 
upon to perform the same work when laid down in the road. 

_ I believe the falling weight, or, in other words, the test by 
impact, to be agood and searching test for detecting brittleness ; 
and it has the advantage of being cheap, quick, and easy of appli- 
cation, but it is questionable if it is applied in the best manner. 
Except in cases of accident, when an engine or train leaves the line, 
rails of the weight now used in permanent way are never known to 
be bent by the passage of trains, but brittle rails will break. 
The weight on the driving-wheel of a large engine is about 
eight tons, the amount of vertical fall in passing along the line 
is necessarily very small, and we know by experience that this 
large weight with this small fall is sufficient to break in- 
ferior rails, while it leaves the good ones unbent and uninjured. 
What we require of the test by impact is that it should be 
so arranged as to do what the engines do, detect the brittle 
rails without destroying the good ones; whereas, as now ap- 
plied, it destroys the 1 or 2 per cent. of the rails submitted to 
the test, however good they may be, while it gives no information 
whatever regarding the remaining 98 or 99 per cent. of the quantity. 
Another test for toughness or ductility which is very useful is the 
extension of the metal beyond the limit of elasticity. In testing 
his fluid compressed steel, Sir Joseph Withworth employs this test 
upon a piece of the metal Gin. in length. Fora length of 2in. at 
each end a serew is cut for the purpose of enabling the hydraulic 
apparatus to bring the strain to te on the sample. The remain- 
ing 2in. between the screwed portions is accurately turned down 
until the sectional area is oxnslle jin. The sample is now subjected 
to strain, and the recorded extension occasioned by the strain at 
the moment of rupture is treated as percentage or proportion of the 
Zin. between the screws, and is described as the percentage of 
ductility, But itis obvious the measure of ductility so obtained 
has reference to the particular length and dimensions of the speci- 
men, and would be altogether varied if a long bar were tested 
instead of a short one. There .is, however, another evidence of 
ductility which, within certain limits, is independent of length— 
that is, the diminution of sectional area which takes place at the 
point of rupture ; and the ratio which the original sectional area 
oi the bar bears to the sectional area of the fractured end appears 
to afford a more definte measnre of ductility. Thus in the experi- 
ments of Mr. Kirkaldy, previously referred to, itappears that in bars 
in, long and 1382in, diameter, the sectional area of the fractured 
end was in some cases less than five tenths of the original section. 
du the bars broken by the committee, which were 14ft. lovg and 
Sin in diameter, it was in the best samples under six-tenths, 
while the best qualities of wrought iron similarly treated showed 
« ratio of about five-tenths, It is to be observed that such a 
degree of ductility as it is presented by these samples is not needed 
im engineering structures, the wrought iron frequently used, and I 
may say generally used, for these purposes being of much less 
ductility. Without, however, attempting to say what description 
of test may be fouyd the best for ascertaining the property of 
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ductility, it may be observed that what is required for this test is 

a definite basis to act upon, and that the samples should be so 

_ as to render the test cheap, expeditious, and easy of applica- 
on, 

The next requirement is that when.a piece of metal has been 
tested, and its qualities of strength and toughness ascertained, 
there should be some means of denoting its quality in an authentic 
manner. Toa certain extent this is already done in iron by the 
mark of the maker; but something more than this is nece: to 
fulfil the required conditions in steel. -What is termed steel, is 
iron with a small proportion of carbon in it. These two ingre- 
dients are necessary to constitute steel; and there may or may not 
be present in very small quantities graphite, silicon, manganese, 
sulphur, and phosphorus. In connexion with the experiments 
made by the committee, 14 of the samples were tested by Mr. E. 
Richards, of the Barrow Steel Works, five of which were kindly 
repeated by Dr. Odling. Although there are some discrepancies 
in the results which we cannot account for, yet some of the 
characteristics are brought out clearly. It appears that man- 
ganese may be present to the extent of four-tenths per cent. with- 
out injury either to the strength or ductility, but sulphur and 
phosphorus, except in extremely small quantities, are fatal to 
ductility. Inthe samples tried by the committee and Mr, Kirkaldy, 
the quantity of carbon varied from } per cent, to nearly 1 per cent. ; 
yet with this small variation in the carbon the strength ranged 
from :3 tons to nearly 5:3 tons per inch; and the ductility, repre- 
sented by the ratio which the fractured area bore to the original 
section of the bar, varied from five-tenths in the tough qualities, 
until in the harder samples there was no diminution perceptible. 
All these materials are called steel, and have the same external 
appearance; but possessing, as they do, such a range of strength 
and such a variation in ductility, it becomes absolutely essential 
that there should be some classitication or means of knowing the 
respective qualities among them. 

The want of such classification casts an air of uncertainty over 
the whole question of steel, and impedes its applicati To this 
want of knowledge is to be ascribed the circumstance that many 
 masaypwonons men regard the material as altogether unreliable ; while 
arge consumers of steel, in consequence of the uncertainty of the 
quality they buy in the market, seek to establish works en their 
own premises and make their own steel. This step has already 
been taken by one of the large railway companies, and is, as I am 
informed, contemplated by one of the principal constructive 
departments of the Government. 

My attention has been recently and forcibly directed to the 
importance of steel through having been called upon, in conjunc- 
tion with Mr. Bidder, Sir John Hawkshaw, Mr. Harrison, and 
Dr. Pole, to report upon the magnificent work designed by Mr. 
Bouch for crossing the Firth of Forth. This great work consists 
of a stiffened. suspension bridge in two spans, each of 160Cft. 
between the supports. To construct this work in iron, with a 
working strain of five tons to the inch, would involve such weights 
of material and magnitude of strain as to render it virtually im- 
practicable ; but in tough steel, capable of bearing eight tons per 
inch, it is practicable to accomplish it and even larger spans. Mr, 
Bouch has designed the chains of this bridge to be made of steel ; 
and in addition to the honour which must attach to his name as 
the originator of this great and important work, he is further 
entitled to the merit of being the first engineer to break through 
the restrictions which confine our engineering structures to 
wrought iron, and to Brave the difficulties which surround the 
employment of steel for railway works in this country. 

I ought, I know, to apologise for detaining you so long on this 
one question of steel, but I consider that the difficulties under 
which it is placed are affecting interests of considerable import- 
ance. Not only is a large and useful field for the employment of 
steel practically closed, but the progress of improvement in engi- 
neering structures is impeded both in this country and in other 
parts of the world where English engineers are engaged. For in 
consequence of the impediments to its employment in England, 
very few English engineers turn their attention to the use of steel. 
They are accustomed to make their designs for iron, and when 
engaged in works abroad where the Board of Trade rules do not 
apply, they continue for the most part to send out the old 
fashioned ponderous girders of common iron, in cases where the 
freight and difficulties of carriage make it extremely desirable that 
structures of less weight and more easy of transport should be 
employed. 

In conclusion, and while thanking you for the patience with 
which you have heard me on this subject, I would observe that 
we possess in steel a material which has been proved, by the 
numerous uses to which it is applied, to be of great capability and 
value: we know that it is used for structural purposes in other 
countries, as, for example, in the Illinois and St. Louis Bridge in 
America, a bridge of three arches, each 500ft. span ; yet in this 
country, where ‘‘modern steel” has origimated and has been 
brought to its present state of perfection, we are obstructed by 
some deficiency in our own arrangements, and by the absence of 
suitable regulations by the Board of Trade, from making use of it 
in engineering works. And I have considered it right to draw 
your attention to the position in which this question stands, well 
knowing that I could not address any body of gentlemen more 
capable of improving and systematising our methods of testing, 
or better able to devise effectual means for removing the impedi- 
ments to the use of steel, than are to be found in the scientific 
and practical men who form the Mechanical Section of the British 
Association. 





Mr. W. J. Russell, Ph.D., F.R.S., President of the Chemical 
Society, delivered the following opening address in the Chemical 
Section :-- 

Of late years it has been the custom of my predecessors in this 
chair to open the business of this section with an address, and the 
subject of this address has almost invariably been a review of the 
progress of chemistry during the past year ; I purpose, with your 
leave, to-day to deviate somewhat from this precedent, and to 
limit my remarks, as far as the progress of chemistry is concerned, 
to the history of one chemical substance. The interest and the 
use of an annual survey at these meetings of the progress of 
chemistry has to a certain extent passed away ; for the admirable 
abstracts of all important chemical papers now published by the 
Chemical Society has in a great measure taken its place, and 
offers to the chemical student a much more thorough means of 
learning what progress his science is making then could possibly be 
done by the study of a presidential address. Doubtless these 
abstracts of chemical papers are known to other than professional 
chemists; but I cannot pass them over without recording 
the great use they have proved.to be, how much they 
have done already in extending in this country an exact knowledge 
of the progress of science on the Continent, and in helping and 
in stimulating those who are engaged in scientific pursuits in this 
country. I believe few grants made by this Association have done 
more real good than those which have enabled the Chemical 
Society to publish these abstracts. 

I dwell for 2 moment on the doings of the Chemical Society, for 
I believe in the progress of this society we have a most important 
indication of the progress of chemical science in this country. 
The number of original papers communicated to the Society during 
the last year has far exceeded that of previous years ; during last 
year fifty-eight papers were read tothe Society, whereas the average 
number for the last three years is only twenty-nine. Further, [ 
may say there is every appearance of this increased activity 
not only continuing but even increasing. Another matter con- 
nected with the Society deserves a passing word: I mean its 
removal from its old rooms at Burlington House, which 
afforded it very insufficient accommodation, to its new 
ones in the same building. This transference, which is now 
taking place, will give to the Society a great intrease of ac- 
commodation, and thus admit of larger audiences attending the 
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lectures, of the proper development of the library, and of the full 
illustration, by experiment, of the communications made to it. 
These improvements must act most beneficially on the Society, 
and stimulate its future development ; even now it numbers some 
700 members, and certainly is not one of the least active or least 
useful of the many scientific societies in London. 

Since our last meeting at Brighton we have lost the most re- 
nowned of modern chemists, Liebig. His influence on chemistry 
through a long and most active life has yet to be written. Publish- 
ing his first paper fifty years ago, it is difficult for chemists of the 
see 0 day to realise the changes in chemical thought, in chemical 

nowledge, and in chemical experiment which he lived through, 
and was, more than any other chemist, active in promoting. His 
activity was unwearied ; he communicated no less than 317 papers 
to different scientific journals, and almost every branch of che- 
mistry received some impetus from his hand. 

Liebig took an active interest in this Association, and I believe 
the last paper he wrote was one in answer to a communication 
made at the last meeting of this Association. On two occasions , 
he attended meetings of the British Association, and has commu- ' 
nicated many papers to this section. The meeting at Liverpool 
in 1837 was the first at which he was present ; he then communi- 
cated to this section a paper on the products of the decomposition 
of uric acid, and, further, gave an account of his most important 
discovery, e in conjunction with Wohler, of the artificial 
formation of urea. At this meeting Liebig was requested to pre- 
pare a report on the state of our knowledge of isomeric ies, 
This request, although often repeated, was never complied with. 
He was also requested to report on the state of organic chemistry 
and organic analysis; thus our section was evidently desirous of 
giving him full occupation, Atjthe meeting in 1840 at Glasgow, a 
paper “On Poisons, Contagions,and Miasms,” by Liebig, was read; 
it was, in fact, an abstract of the last chapter in his book on 
‘Chemistry in its Applications to Agriculture and Physiology,” 
and the work itself a peared about the same time, dedicated to 
this Association. In te dedication Liebig says :—‘‘ At one of the 

tings of the ch 1 section of the British Association for the 
Adv t of Sci the honourable task of preparing a report 
upon the state of organic chemistry was imposed upon me. In 
this present work I present the Association with a part of this 
report.” 

At the next meeting, which was at Plymouth in 1841, there was 
an interesting letter from Liebig to Dr. Playfair, read to our 
section ; init, among other matters, Liebig describes an “‘ excellent 
method,” devised by Drs. Will and Varrentrapp, for determining 
the amount of nitrogen in organic bodies : he also says we have re- 
peated all the experiments of Dr. Brown on the production of 
silicon from paracyanogen, but we have not been able to confirm one 
of his results; what our experiments prove is, that pence gr 
is decomposed by a strong heat into nitrogen gas and a residue of 
carbon, which is exceedingly difficult of combustion. 

To the next meeting (whieh was at Manchester, and Dalton was 
the president of this section), Dr. Playfair communicated an 
abstract of Professor Liebig’s report on organic chemistry applied to 
physiologyand pathology ; this abstract is printed inour ‘‘ Proceed- 
ings,” and the complete work is looked upon as the second part of 
the report on organic chemistry. This Association may, there- 
fore, fairly consider that it exercised some influence on Liebig in 
the production of the most important works that he wrote. Play- 
fair’s abstract must have been listened to with the greatest inte- 
rest, and I doubt not the statements made were sharply criticised, 
especially by the physiologists then at Manchester. Playfair con- 
cluded his abstract in these words, thus summing up the special 
objects of these reports :—‘‘In the opinion of all, Liebig may be 
considered a benefactor to his species for the interesting discoveries 
in agriculture, published by him in the first part of this report. 
And having in that pointed out means by which the food of the 
human race may be increased, in the work now before us he 
follows up the chain in its continuation, and shows how that food 
may best be adapted to the nutrition of man. Surely there are no 
two subjects more fitted than these for the contemplation of the 
philosopher ; and by the consummate sagacity with which Liebig 
has applied to their elucidation the powers of his mind, we are 
compelled to admit that there is no living philosopher to whom the 
chemical section could have more appropriately entrusted their 
investigation.” 

At the meeting at Glasgow in 1855 Liebig was also present, but 
he then only communicated to this section a short paper on ful- 
minuric acid, and some remarks on the use of lime-water in the 
manufacture of bread. Such, I believe, is the history of the direct 
relationship which has existed between Liebig and this Association. 
Indirectly we can hardly recognise how much we owe to him. In- 
terested as he ever was in the work of this Association, I could not 
but to-day record the instances of direct aid and support which 
this section has received from him. I pass on now to the special 
subject to which I wish to ask your attention. It is the history of 
the vegetable colouring matter found in madder; it has been in 
use from time immemorial, and is still one of the commonest and 
most important of dyes; it is obtained from a plant largely 
cultivated in many parts of the world for the sake of the 
colour it yields; and the special interest which now attaches 
to it is that the chemist has lately shown how this natural colour- 
ing matter can be made in the ag | as well as in the 
fields—how by using a by-product which formerly was without 
value, thousands of acres can be liberated for the cultivation of 
other crops, and the colouring matter which they formerly pro- 
duced be cheaper and better prepared in the laboratory or in the 
manufactory. That a certain colouring matter could be obtained 
from the roots of the Rubia tinctorum and other species of the 
same plant has been so long known that apparently no record of 
its discovery remains. Pliny and Dioscorides evidently allude 
to it. The former, referring to its value asa dyeing material, 
says :—“ It is a plant little known, except to the sordid and avari- 
cious; and this because of the large profits obtained from it, 
owing to its employment in dyeing wool and leather.” He further 
says :—‘‘ The madder of Italy is the most esteemed, and especially 
that grown in the neighbourhood of Rome, where and in other 

laces it is produced in great abundance.” He further describes 
tt as being grown among the olive trees, or in fields devoted espe- 
cially to its growth. The madder of Ravenna, according to Dios- 
corides, was the most esteemed. Its cultivation in Italy has’ been 
continued to the present time, and jin 1863 the Neapolitan pro- 
vinces alone exported it to the value of more than a quartér of a 
million sterling. At the present day we are all very familiar with 
this colouring matter as the commonest that is applied to 
calicoes : it is capable of yielding one colours, such as red, pink, 
purple, chocolate, and black. The plant which is the source of 
this colouring matter is nearly allied, botanically and in appear- 
ance, to the ordinary galiums or bedstraws. It is a native 
probably of Southern Europe as well as Asia. It is a 
perennial, with herbaceous stem, which dies down every 
year; its square-jointed stalk creeps along the ground to 
a considerable distance, and the stem and leaves are rough, 
with sharp prickles. The root, which is cylindrical, fleshy, and ot 
a pale yellow colour, extends downwards to a considerable depth ; 
it is from this root (which, when dried, is known as madder) that 
the colouring-matter is obtained. The plant is propagated from 
suckers or shoots ; these require some two or three years to come 
to full maturity and yield the finest colours, although in France 
the crop is often gathered after only eighteen months’ growth. 
From its taking so long to develope, it is evidently a crop not 
adapted to any ordinary series of rotation of crops, The plant 
thrives best in a warm climate, but has been grown in this 
country and in the north of Europe, f ‘ 

In India it has been grown from the earliest times, and, as 
before stated, has been abundantly cultivated in Italy, certainly 
since the time of Pliny; he also mentions its cultivation in 
Galilee. In this country its cultiire has often been attempted, 
atid has beet carried on for 2 short time, but never with per- 
manent The madder now used in England has been im. 
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vorted from France, Italy, Holland, South Germany, Turkey, and 
ndia. In 1857 the total amount imported into this country was 
434,056 ewt., having an estimated value of £1,284,989; and the 
average annual amount imported during the last seventeen years 
is 310,042 cwt., while the amount imported last year (1872) was 
283,274 cwt., valued at £922,244. In 1861 it was estimated that 
in the South Lancashire district alone 150 tons of madder were 
used weekly, exclusive of that required for preparing cine, I 
quote these figures as showing the magnitude of the industry that 
we are dealing with. Another point of much interest is the 
amount of land required for the cultivation of this plant; in 
England it was found that an acre yielded only from 10 cwt. to 
20 cwt. of the dried roots, but in South Germany and in France 
the same amount of land yields about twice that quantity. The 
madder cultivator digs up the roots in autumn, dries them, in 
some cases peels them by beating them with a flail, and exports 
them in the form of powder, whole root, or after treatment with 
sulphuric acid, when it is known as cine. 
he quality of the root varies much ; that from the Levant, and 
known as Turkey-root, is most valued. According, however, to 
the colour to be produced is the madder from one source or another 
preferred. To obtain the colouring matter, which is but very 
slightly soluble in water, from these roots, they are mixed, after 
being ground, with water in the dye-vessel, and sometimes a little 
chalk is added. The fabric to be dyed is introduced, and the 
whole slowly heated ; the colouring matter gradually passes from 
the root to the water, and from the water to the mordanted fabric, 
giving to it a colour dependent of course on the nature of the mor- 
dant. 

To trace the chemical history of this colouring matter we have 
to go back to the year 170, when a chemist of the name of Watt 
precipitated the colouring matter of madder by alum from neutral, 
alkaline, andfacid solutions ; he obtained two different colouring 
matters, but could not isolate them, and many different shades of 
colour. Charles Batholdi asserted that madder contained much 
magnesic sulphate, and Hausmann observed the good effect pro- 
duced on madder by the addition of calcic carbonate. In 1823 
F. Kuhlmann made evidently a careful analysis of the madder 
root, and describes a red and fawn colouring matter ; but the first 
really important advance made in our knowledge of the chemical 
constitution of this colouring matter was by Colin and Robiquet 
in 1827; they obtained what they believed to be, and what has 
since really proved to be, the true colouring principle of madder, 
and obtained it in a state of tolerable purity. Their process for 
preparing it was very simple : they took Alsace madder in powder, 
digested it with water, obtained thus a gelatinous mass, which 
they treated with boiling alcohol, then evaporated off four-fifths 
of the alcohol, and treated the residue with a little sulphuric acid 
to diminish its solubility; then, after washing it with several 
litres of water, they got a yellowish substance remaining. Lastly, 
they found that, on moderately heating this product in a glass 
tube, they obtained a yellowish vapour formed of brilliant parti- 
cles, which condensed, giving a distinct zone of brilliant needles, 
reflecting a colour similar to that from the native lead chromate. 
They named this substance alizarin, from the Levant name for 
madder, alizari, the name by which it is still known there. 

_ A few years later we find other chemists attacking this same sub- 
ject. In 1831 Gaultier de Claubray and J. Persoz published the 
account of a long research on the subject. They describe two 
colouring matters, a red and rose one; the red one was alizarin, 
and the rose one was another body nearly allied to it, and now 
well known as purpurin. Runge also made an elaborate exami- 
nation of the madder-root. He found no less than five different 
colouring matters in it—madder-red, madder-purple, madder- 
orange, madder-yellow, and madder-brown. The first three he 
considers to be suited for dyeing purposes, but not so the last two. 
Runge’s madder-red is essentially impure alizarin, and his madder- 
purple impure purpurin. He does not give any analysis of these 
substances. During the next ten years this subject seems to have 
attracted but little attention from chemists, but in 1846 Shiel pre- 
pared the madder-red and madder-purple of Runge by processes 
very similar to those employed by Kunge, and analysed these sub- 
stances. For madder-red he gives the formula C2;H,,O,, which 
differs only by HO from the formula now adopted ; for the 
madder-purple he gives the formula C2sH2Ou, and for the same 
substance after being sublimed C2H,O,. The chemist who has 
worked most on this subject, and to whom we are principally in- 
debted for what we know with regard to the different con- 
stituents contained in the madder-root, is Dr. Schunck, of 
Manchester. In Liebig’s “‘ Annalen’ for 1848 he gives a long and 
interesting. account of his examination of madder. He isciates 
and identifies several new substances, which are most important 
constituents of the root, and has since that time added much to 
our knowledge of the chemical constitution of madder. In the 
paper above alluded to he confirms the presence of the alizarin, 
and gives to it the formula Cu Hi, 0, The principal properties 
of this body may be sketched in here. Its volatility and brilliant 
crystalline appearance have already been mep‘ioned; it is but 
slightly soluble _in cold water, but mvch meze so in alcohol, in 
ether, and in boiling water. The colour of its solution is yellow; 
and when it separates out from a liquid it has a yellow flocculent 
appearance, differing ok gg +f from the red brilliant, crystalline 
substance before described. In order to obtain this latter body, 
heat had always been used ; so, until the elaborate experiments of 
Schunck, it was a question whether the heat did not produce a 
radical change in the substance—whether, in a word, these two 
bodies were really identical. Schunck’s experiments proved that 
they were, and consequently that this beautiful colouring-matter, 
alizarin, existed as such in madder. If, however, we go one step 
further back and examine the fresh root of the Rubia tinctorum 
(that is as soon as it is drawn from the ground), we shall find no 
trace of alizarin there. On slicing the root it is seen to be of a 
light carroty colour, and an almost colourless liquid can be 
squeezed out of it ; but this is entirely free from the colouring- 
matters of madder. Let the roots, however, be kept, if only 
for a short time, and then they will give abundant evidence 
of the presence of alizarin; if simply heated, alizarin may 
be volatilised from them, It appears, then, that the whole 
of the tinctorial power of this root is developed after the 
death of the plant. Schunck explains this curious phenomenon as 
follows :—In the cells of the living plant there is a substance which 
he has isolated and has named rubian. It is easily soluble in 
water and in alcohol. The solution is of a yellow colour, and has 
an intensely bitter taste ; when dry it is a hard brown gum-like 
body. It has none of the properties of a dye stuff, but if we take 
a solution of it, add some sulphuric or hydrochloric acid to it, and 
boil, a yellow flocculent substance will slowly separate out, and 
on filtering it off and washing it, it will be found to have the 
tinctorial properties of madder, and to contain alizarin. In the 
liquid filtered from it there is, with the acid added, an uncrystal- 
lisable sugar ; so that in this way the original product in the root, 
the rubian, has apparently been —= up into alizarin and into 
sugar. To apply this reaction to what goes on in the root after its 
removal from the ground, we have to find if any other substances 
can take the place of the boiling dilute acid; and Schunck has 
shown there exists in the root itself a substance which is 
eminently fitted to produce this splitting up of the rubian. He 
obtained this decomposing agent from madder simply by digesting 
it in cold water fand pane omet to the liquid; this threw 
down a reddish flocculent substance ; and if only a small portion 
of this was added to an aqueous solution of the rubian and allowed 
to stand for a few hours in a warm place, it was found that the 
rubian was gone, and in place of it there was a thick tenacious 
jelly; this, treated with cold water, gave to it no colour, no bitter 
taste, but much sugar. From the jelly remaining insoluble, 
alizarin could be extracted; in fact, of all known substances 
this very one found in the madder itself is best suited for effecting 
this decomposition of the rubian. It has long been known to 
dyers that the amount of colouring matter in madder will increase 
on keeping it ; even for years it will go on improving in quality : 





gg an epetent of Schunck’s shows that the ordinary mwadder, 
used by the dyer, has not all the rubian converted into 
colouring matter; for on taking a sample of it and extracting 
with cold water, he got an acid solution devoid of dyeing proper- 
ties; but on allowing this solution to stand some time it gela- 
tinised, and then dyeing properties. It appears, then, 
that there must exist in the root two substances kept apart during 
the life of the plant in some way of which we know nothing ; but 
as soon as it dies they begin slowly to act on one another, develop- 
ing thus the colouring matters in madder. 

Coincident with the appearance of Schunck’s first paper was one 
by Debus on the same subject: he looked upon alizarin as a true 
acid, and gave it the name of lizaric acid ; but, as far as the com- 
position of it was concerned, the percentage numbers he obtained 
agreed closely with those given by Schunck. One other investi- 
gation concludes all that is important in the history of alizarin as 
obtained from madder. This last investigation is of great interest; 
it was by Julius Wolff and Adolphe Strecker, and published in 
1850; they confirm the results of others so far that there are in the 
madder-root two distinct colouring-substances, this important one 
alizarin, and the other one purpurin. They prepare these 
colouring-matters much in the same way that Schunck did, and 
very carefully purify and analyse them; the formule which they 
give for them ditter. however, from Schunck’s ; for alizarin they 
give the formula Oz, Hjz O,, and for purpurin Cs His O,; further, 
they suggest that, by the process of fermentation, the former is 
ounventel into the latter, and they show that by oxidation they 
both yielded phthalic acid. Since the publication of this research, 
until the last year or two, this formula for alizarin has been 
generally adopted by chemists, and in most modern books we find 
it given as expressing the true composition of that body. It was 
not only the careful and elaborate work which they devoted to the 
subject, but also the ingenious and apparently well-founded 
theory on the subject which carried conviction with it. Laurent 
had shown, not many years before, that when naphthalin, 
that beautiful and whita crystalline substance obtained from 
coal tar, was acted on by chlorine and then treated with nitric 
acid, a body known as chlornaphthalic acid, and having the 
composition Cy, Hyo Cly Oc, was obtained; and on comparing 
this formula with the one they had obtained for alizarin, 
Wolff and Strecker at once concluded that it really was alizarin, 
only containing two atoms of chlorine in place of two of 
hydrogen ; make this replacement - an operation generally easily 

rformed —- and from naphthalin they had prepared alizarin. 

‘urther, this relationship between chlornaphthalic acid and aliza- 
rin is borne out in many ways. It, like alizarin, has the power 
of combining with different basic substances, has a yellow colour, 
is insoluble in water, melts at about the same temperature, is 
volatile, and when acted on by alkalies gives a strongly coloured 
solution. Taking, then, all these facts into consideration, can we 
wonder that these chemists feel convinced that they have 
established the composition of alizarin, and have shown the source 
from which it is to be obtained artificially? Apparently but one 
very simple step remains to crown their work with success—that 
of replacing the chlorine by hydrogen. Melsens had only shortly 
before shown how this substitution could easily be made in the 
case of chloracetic acid, by acting on it with potassium amalgam ; 
and Kolbe bad used the battery for the same purpose. Both these 
processes, and doubtless all others that the authors can think of, 
are tried upon the chlornaphthalic acid; but chlornaphthalic 
acid it remains, and they are obliged to confess they are un- 
able to make this substitution. Stil], they are strong in the 
belief that it is to be done, and will be done, and conclude the 
account of their researches by pointing out the great technical 
advantage it will be getting alizarin from a worthless substance 
such as naphthalin. One cannot help even now sympathising 
with these chemists in their not being able to confirm what they 
had really the strongest evidence for believing must prove to 
be a great discovery. We now know, however, that had they suc- 
ceeded in effecting this substitution, or had they in any other way 
obtained this chlornaphthalic acid without the chlorine, if I may 
so speak of it, which since their time has been done by Martius 
and Griess, alizarin would not have been obtained, but a body 
having a remarkable parallelism in properties to it would have 
been. This body, like alizarin, is of a yellowish colour, but 
slightly soluble in water, easily in alcohol and in ether, is vola- 
tile, and on oxidation yields the same products ; it is, in fact, an 
analogous body but belonging to another group. We also now 
know that the formula proposed by Wolff and Strecker, and so 
long in use, is not the correct one. But little more remains to be 
added with regard to the history of alizarin, as gathered from the 
study of the natural substance. Schiitzenberger and Paraf 
suggested doubling Wolff and Strecker’s formula for alizarin; and 
Bolley suggested the formula C., Hi; Oc, which, owing to the 
uneven number of hydrogen atoms, was soon rejected. If we 
compare our moeoag knowledge of alizarin with what it was when 
these researches on the natural products were completed, it is as 
lightness compared to darkness; and we may od ask, whence 
has come this influx of knowledge? The answer, I hope to 
show you, is undoubtedly that it has come from the careful 
and accurate study of abstract chemistry. I know of no 
history in the whole of chemistry which more strikingly 
illustrates how the prosecution of abstract science lays the 
foundation for great practical improvements, than the history of 
alizarin does, 

My object now is, then, to show you as shortly as I can how by 
indirect means the composition of alizarin was discovered, how it 
has been built up artificially, and how it is superseding for manu- 
facturing purposes the long-used natural product. To trace this 
history from its source we must go back to 1785, when an apothe- 
cary of the name of Hofmann obtained the calcium salt of an acid 
called quinic acid from Cinchona-bark. This acid is now known to 
be of common occurrence in plants; it exists in the bilberry and 
in coffee, in holly, ivy, oak, elm, and ash-leaves, and probably 
many other leaves, Liebig also prepared the calcium salt, and was 
the first to give a complete analysis of it ; the formula he gave for 
it was Ci; Ha Oj. Baup, on repeating Liebig’s experiments, 
arrived at a somewhat different conclusion, and gave the formula 
Cis Hx Oy. In 1835, at Liebig’s suggestion to determine which 
formula was correct, Alexander Woskrensky, fram St. Petersburg, 
then a student at Giessen, undertook the further investigation of 
this subject, and established the formula C,, Hz; Oy2, the one in 
fact now in use. In the'course of this investigation, which 
he carried further than merely settling the precentage com- 
position of this acid, he describes what to us now is of 
most interest, a new substance having peculiar and very marked 
properties. He says that when a salt of quinic acid is burnt at a 
gentle heat he gets aqueous vapour, the vapour of formic acid 
and a deposit of golden needles, which are easily sublimed ; after- 
wards he describes how this same golden substance may be 
obtained from any salt of quinic acid by heating it with manganic 
dioxide and dilute sulphuric acid ; it then distils over, condensing 
in golden yellow needles on the side of the receiver, and may be 
rendered pure ty resublimation. The composition of this body he 
finds to be C, Hz O, and names it quinoyl, a name strongly ob- 
jected to by Berzelius as conveying a wrong impression of the 
nature of the body; he proposed in ~ a of it the name quinone, 
by which it is still known. Far as this body would seem to be 
removed from alizarin, yet it is the study of its properties which 
led to the artificial production of alizarin. 

Some years afterwards Wéhler also examined the decomposition 
of quinic acid ; he prepares again this quinone, and follows exact] 
the process described by Woskrensky. He states that, wit! 
regard to the properties of this remarkable body, he has nothing 
particular to add; however, he proposes a different formula for 
it, and discovers and describes other bodies allied to it. Among 
these is hydroquinone, Ce He Ox. Laurent afterwards shows that 
the formula proposed by Wohler is inconsistent with his and 





Gerhardt’s views, and by experiment confirms the former formula 
for this body. Although many other chemists devoted much atten- 
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tion to this substance, still itsreal constitution and relation toother 
compounds remained long unknown. Thus Wohler, Laurent, 
Hofmann, Stiideler, and Hesse, all had worked at it, and much 
experimental knowledge with regard to it had been acquired. One 
important point in its history was, first, the discovery of chloranil 
by Erdmann in 1841, and then Hofmann, showing that by heating 
quinone with potassic chlorate and hydrochloric acid, chloranil 
could be obtained from it— that, in fact, chloranil was quinone in 
which all the hydrogen had been replaced by chlorine. Perhaps 
the most general impression among chemists was, that in constitu- 
tion it was a kind of aldehyde ; certainly its definite place amon 
hemical pounds was not known. Kekulé suggests a rationa 
formula for it ; but it is to Carl Graebe that we owe our knowledge 
of its true constitution, In 1868 he published a remarkable and 
very able paper on the quinone group of compounds, and then 
first brought forward the view that quinone was a substitution- 
derivative of the hydrocarbon benzol (C,,H,). On comparing the 
composition of these two bodies, it is seen that the quinone con- 
tains two atoms of oxygen more and two atoms of hydrogen less 
than benzol ; and Graebe, from the study of the decomposition of 
quinone and from the compounds it forms, suggested that the two 
atoms of oxygen form in themselves a group which is divalent, and 
thus replace the two atoms of hydrogen ; this supposition he very 
forcibly advocates, and shows its simple and satisfactory application 
to all the then known reactions of this hody. This suggestion 
really proved to be the key, not only to the explanation of the 
natural constitution of quinone and its derivatives, but to much 
important discovery besides. ae 
At this time quinone seemed to stand alone, no other similarly 
constituted body was known to exist; but what strikingly confirms 
the correctness of Graebe’s views, and indicates their great value, 
is that immediately he is able to apply his lately gained know 
ledge, and to show how really other analogous bodies, other 
quinones in fact, already exist. He studied with great care this 
quinone series of compounds and the relation they bore to one 
another—the relation the hydrocarbon benzol bore to its oxidised 
derivative quinone, and its relation to the chlorine substitution- 
products derivable fromit. At once this seems to have led Graebe 
to the conclusion that another such series already existed ready 
formed, and that its members were well known to chemists 
that, in fact, napthalin (Ci, Hs) was the parent hydrocar 
bon, and that the lscsmgenghibelin chloride (Cio Hy Clz Oz) and 
the perchloroxynaphthalin chloride (Cip Cl, Oz) were really chlorine 
substitution compounds of the quinone of this'series, corresponding 
to the bichloroquinone and to chloranil—that the chloroxynaph 
thalic acid, C,, H, Cl (HO) O2, and the perchloroxynaphthalic acid, 
C, Cl; (HO) Oz, all compounnds previously discovered by Laurent, 
were really bodies belonging to this series—and, further, that 
the supposed isomer of alizarin discovered by Martius and 
Griess was really related to this last compound, having the 
composition Cio H; (HO) Oz. Further, he was able to confirm this 
by obtaining the quinone itself of this series, the body having the 
formula Cy) Hy (O:)', containing also two atoms less of hydrogen 
and two atoms more of oxygen than the hydrocarbon naphithalin ; 
and to this body he gave the characteristic name of naphtho 
quinone. The chlorine compounds just named are, then, chlor- 
naphthoquinones or chloroxynaphthoquinones, and correspond to 
the former chloroquinones ; and Martius and Griess’ compouncl 
wlll be an oxynaphthoquinone. Many other compounds of this 
series are also known. Another step confirmatory of this exis 
tence of a series of quinones was made by Graebe and Bergmann. 
As the chloranil could be found by treating phenol with potassic 
chlorate and hydrochloric acid, and quinone derived from it, thet 
showed that in the next higher series to the phenol series, viz., 
with cressol, the same reaction held good ; and by treating it ng 
CH, 


40s)’, 
Clz 


li 





same way they obtained a di- and a trichlorotoluquinone, C, 


CH 
ce} (oy, which in physical properties very closely resembled the 
Cle 


corresponding compounds in the lower series ; other compounds 
have also been prepared. 

In the next step we have the application which connects these 
series of discoveries with alizarin. Following the clue of a certain 
analogy which they believed to exist between the chloranilic acid 
(Cs Ch ( 
which they had proved to be quinone compounds and alizarin, 
believing that a certain similarity of properties indicated a certain 
similarity of constitution, Graebe and Liebermann were led to 
suppose that alizarin must also be a derivative from a quinone, and 


have the formula (cy, Hy, dre). This theory they were able 


afterwards to prove. The first thing was to find the hydrocarbon 
from which the quinone might be derived. This was done by 
taking alizarin itself and heating it with a very large excess of 
zinc powder in a long tube, closed at oneend. A product distilled 
over, and condensed in the cool part of the tube. On collecting it 
and purifying it by recrystallisation, they found they had not a 
new substance, but a hydrocarbon discovered as long ago as_ 1852 
by Dumas and Laurent, and obtained by them from tar. They 
had given it the formula C); Hj.; and as apparently it thus con- 
tained once and a-half as many atoms of carbon and hydrogen 
as naphthalin did, they named it paranaphthalin. Afterwards 
Laurent changed its name to anthracene, by which it is still 
known. Fritzsche, in 1857, probably obtained the same body, but 
gave it the formula C,, Hy. Anderson also met with it in his re- 
searches, established its composition, and formed some derivates 
from it. Limprich in 1866 showed it could be formed syntheti- 
cally by heating benzol chloride (C,H, Cl) with water; and Ber- 
thelot has since proved that it is formed by the action of heat on 
many hydrocarbons. This first step was then complete and most 
satisfactory; from alizarin they had obtained its hydrocarbon, and 
this hydrocarbon was a body already known, and with such marked 
properties that it was easy to identify it. But would the next 
requirement be fulfilled? would it, like benzol and naphthalin, 
yield a quinone? The experiment had not to be tried; for when 
they found that anthracene was the hydrocarbon formed, they re- 
cognised in a body already known the quinone derivable from it. 
It had been prepared by Laurent by the action of nitric acid on 
anthracene, and called by him anthracenuse ; and the same sub 

stance was also discovered by Anderson, and called by him oxan- 
thracene. The composition of tvis body was proved by Anderson 
and Laurent to be C), H, Ox, and thus bears the same relation to 
its hydrocarbon anthracene that quinone and naphthaquinone do 
to their hydrocarbons, Graebe gave to it the systematic name of 
anthraquinone. 

We have then now three hydrocarbons —C¢ He, Ci Hs, and 
Ci, Hie—differing by C,H, and all forming starting points for 
these different quinone series. Anthraquinone, acted upon by 
chlorine, gave calutioution products such as might have been fore- 
told. It is an exceedingly stable compound, not acted upon even 
by fusion with potassic hydrate. Bromine does not act upon it in 
the cold, but at 100 deg. it forms a bibromanthraquinone. Other 
bromine compounds have also been formed. ' 

Now, if the analogies which have guided them so far still hold 
good, they would seem to have the means of forming alizarin 
artificially. Their theory is that it is dioxyanthraquinone 
(Cu He ae ), and if so, judging from what is known to take 
place with other quinone derivatives, should be formed from this 
dibromanthraquinone of boiling it with potash or soda, and then 
acidulating the solution, They try the experiment, and describe 
how, contrary at first to their expectation, on boiling dibroman- 
thraquinone with potash no change occurred ; but afterwards, on 
using stronger potash and a higher temperature, they had the 
satisfaction of seeing the liquid little by little become of a violet 
colour. [For continuation see page 193. ] 


10),) and the chloroxynaphthalic acid (Cio HCl 4 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
pe letters of inquiry addressed to the 
2 2 de 

by legibl: by the 


Tyvo.—We shall be very pleased to see your drawings. 2 

F. D.—Address Messrs. Whitmore and Binyon, engineers, Wickham Market: 

M. M. (Bacup.)—There are many safety valves before the public which we are 
told by the inventors will do all that you promise. Send a sketch in con- 


Cc. L. P.—Centrifugal force has nothing to do with the matter. You will find 
the matter explained in any good work on mechanics, We have not space to 
explain it here. a. : 

E. W.—We have not yet published a working drawing of a turbine, but we 
shall do so. You will find a woodcut of a very fine turbine in our impres- 
sion for January 4th, 1867. ’ 

H. J. E.—You cannot maintain a continuous vacuum with less water than 
about twenty times that required for supplying the boiler. You might use 
a cooling pond, and so save the water of condensation, 

P. P. W.—A centrifugal pump would answer, but we fancy that a joan 
chain pump would, ‘on the whole, be the best. The simplest device for keep 
ing the mill up to the wind is a large vane at the back. The best device is 
that used on the Kentish windmill, with which no doubt you are familiar. 

R. S. D’A. (West Hartlepool. }—Such railway carriages as your propose, 
however safe they might be in a collision, would be quite unsuitable in ordi- 
nary traffic. They would be extremely cold in winter, would be totally 
unjitted for rough usage, such as railway carriages must be prepared to 


meet. 

8. M.—A fly-wheel does not augment power ; its only use is to regulate velo- 
city, and to store up for a sudden effort force which must be previously 
accumulated in it, as in the case of rolling mills. The fly-wheel stores up 
power while the iron is coming back over the rolls, which it gives out when 
the iron is going through again. 

Pavut B.—IVe do not know enough of the circumstances to say whether you 
are treated fairly or not. On your showing you ought to have 5s. a week 
while you are in the drawing office. In many shops it is the custom to 
make apprentices work up lost time fornothing, but it is very far from being 
the rule. The case is one, however, for a legal opinion on the construction 
which your indentures will bear. 

E. F.—Ten circular inches of piston mean a nominal horse-power in some 
places and under some conditions; but the phrase nominal horse-power 
has really little or no meaning whatever, and it certainly does not convey any 
idea of the work done by an engine. To arrive at this you must have the 
average pressure per square inch of piston. Multiply this by the number 
of inches and by the speed of piston in feet per minute, and divide by 33,000. 
The quotieni is the horse-power. ‘ ; 

Prusstan Srece Operations.—In our article on ‘“‘ Prussian Siege Opera- 
tions” at Graudnez last week we attributed the death of Capt. Kutzbach 
and his men to the effects of a dynamite mine. We wish to correct this 
statement, learning that the particular mine in question was charged with 
some French of doubtful character. The best authorities in such 
matters attribute the deaths to carbonic oxide formed in large quantities, 
owing to the imperfect explosive action of the powder. This does not excuse 
the rashness on which we commented. ~ 





STEEL WIRE ROPE. 
(To the Editor of The Engineer.) 
Str,—Can you or any of your correspondents inform me who are the 
fact s of hinery for making steel wire rope? F. Bat. 
September 17th, 1873. 


HYDRAULIC FITTINGS OF IRONCLAD SHIPS. 
(To the Bditor of the Engineer.) 

Srr,—In the able article upon ‘“‘The Hydraulic Fittings of Ironclad 
Ships,” contained in god paper of the 5th inst., you refer to Downton’s 
ships’ pumps, of which you give a and correct description ; but as 

‘ou state in a foot-note that such pumps are manufactured by Messrs. J. 
Btone and Co., of ord, and it might be implied therefrom that those 
gentlemen are the sole makers of them, we deera it to be right to inform 
you that we are the purchasers of and the successors to the business of 
the late Jonathan Downton, the original patentee of the pumps in ques- 
tion, and that we have been for many years, and still are, extensively 
engaged in their manufacture. T. BLUNDELL AND Sons. 

The London Copper and Brass Works, West India Dock-road, 

Limehouse, Sept. 15th, 1873. 
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CALORIMETER IN LOCOMOTIVE ENGINE BOILERS. 
In a recent impression, when considering some of the 
iarities of the locomotives exhibited at Vienna and 
used on the Continent, we called attention to the enormous 
length of fire-tube adopted on many French, German, and 
Austrian railways, and we stated that these long tubes 
were rendered necessary because of the small area which 
they presented for the passage of the products of combustion 
as com with the grate surface. The question thus 
raised is one of peculiar interest, because tube surface is 
very expensive to construct and maintain, and we have 
reason to believe that most locomotive superintendents 
would willingly reduce it below existing limits if the 
deemed such a reduction consistent with economy of fue 
We shall not pretend to dogmatise on a question the true 
solution of ad ror can only be reached by experiment, but 
we venture to think that time will not be wasted if we 
consider the problem even on a theoretical basis, so long 
as there is nothing in the theory absolutely inconsistent 
with practice. 

It has long been known that the calorimeter—in other 
words, the gross aggregate area of escape through the flues 
of a boiler—exerts a very important influence on the 
quantity of fuel required to generate a given weight of 
steam. Very elaborate experiments have been carried out 
in this country and in the United States in order to arrive, 
if possible, at some law or rule on which to base the pro- 
portions which the calorimeter of a boiler should bear to 
the grate surface, but the attempt has not succeeded. All 
that is known certainly is that there is better area of 
calorimeter than any other for each particular boiler, for 
each particular duty exacted from that boiler, and for each 
particular coal u Therefore no general law can be laid 
down. If, however, the coal and the duty are known, then 
it is possible to decide what is the best calorimeter. Now, 
on most railways the work to be done by locomotives of a 
given class varies only within moderate limits, and the coal 
used is of very uniform quality. It appears, therefore, to 
be quite possible to decide by experiment what is the best 
calorimeter for each type of engine, and we have no doubt 
as in a very large number of cases the calorimeter is 
not just what it ought to be, that, therefore, simple 
experiments would give information which could not 
fail to prove useful, and result in a saving of 
fuel. There are two points to be considered in dealing 
with this question, The first is that if the calorimeter 
is made small the velocity of the escaping products 
of combustion through the tube must augmented. 
The second is, that if the calorimeter is made too great 
the gases are not retained sufficiently long in the fire-box, 
and much of its surface is rendered useless, principally be- 
cause it is never filled by the flame, and the Sioer surface, 
especially that nearest the fire-door, is reduced in 
efficiency. Besides this, the tubes will not be completely 
filled with hot gas, and a great deal of their surface will 
woe pod be wasted. In theory, the more slowly the 

eated gas can be made to traverse the tubes the better, 
but in practice it is found to be difficult to induce the 
to pass slowly and equally through all the tubes at different 
levels where so many are used, and in any case there isa 
strong tendency to deposit soot within them, which is 
eminently objectionable. It would a , therefore, that 
upon the whole, regarding the ooalear teens a strictly 
theoretical point of view, it is the best plan to use in 
locomotives very long tubes of moderate diameter— 
say two inches—and not to have more of them than will 
suffice to give a very small calorimeter. This is the principle 
generally adopted by continental engineers ; it is true that 
they are influenced in adopting this system by other con- 
siderations than those of economy of fuel, such, for in- 
stance, as the difficulty of getting more calorimeter if they 
wanted it. But the fact still remains, that the continental 
system of constructing locomotive boilers supplies us with 
a distinct type possessing many advantages whether that 
type has been forced upon its designers or been willingly, 
as we believe, adopted; and it will be found that withia 
tolerably close limits, engineers, both here and abroad, 
have adopted similar proportions of tube to grate surface, 
the calorimeter also bearing such a relation to the tube 
length that the teme occupied by the heated gas in escaping 
to the chimney will be nearly the same, although the velo- 
city of the in the foreigy is much greater than in the 
native or indigenous locomotive. For example : the great 
Semmering engine, which we illustrated in our last impres- 
sion, has a grate surface of a little over 23ft., and a calo- 
rimeter through the body of the tubes and neglecting 
ferrules, of about 553°5 square inches, or in round numbers 
the calorimeter is one-sixth of the grate used. We 
may compare these figures with those supplied by a 
very usual English type of goods engine, with 207 
tubes 2in. in diameter, and 16 square feet of grate, 
the tubes mg | about 11ft. Gin. long, as against 
15ft. 74in. in the Semmering engine. “Phe calorimeter 
in this case is about one-fourth of the grate surface, or one- 
third ter than in the Semmering engine ; but the tubes 
in the latter are not quite one-half longer than in the English 
engine. A comparison, however, of a number of con- 
tinental engines having long tubes with a number of 
English engines having tubes of about the normal length, 
goes to show that, as we have stated, the velocity of the 

in the continental engines is about as much ter 

it is in our engines in the same proportion that the 
tubes are longer. From this it results that less soot should 
be deposited in the smaller tubes, the tubes are better 
filled with and the conditions of heat surrender are 
probably better. But, on the other hand, the first cost of 
the boiler, and its weight, and expense of maintenance, are 
much ini It is not easy, nevertheless, to say exactly 
at what point further augmentation of tube length ceases 
to pay; and it is possible continental engineers err in 
sahing tubes too long, while in this country we err in 





making them too short. A long tube requires more 
draught and causes more back pressure than a short one, 
other things being equal. Buta boiler with short tubes, on 
the other hand, may waste so much heat, because of the 
escape of the gas uncooled. That a draught may be 
essential to keep up steam, and thus all the evils of both 
too long and too short a tube may be met with in one and 
the same engine. 

If we suppose the soot difficulty to be disposed of, it 
admits, in the same way, we think, of being proved that, 
provided a very accurate distribution of the gas is effected, 
the nominal calorimeter of a boiler may be greatly in- 
creased while the tubes are shortened, with much advan- 
tage. Now, a good deal depends on the fact that it is 
possible to retain the products of combustion for as long a 
time as we please in the furnace, and to make the rate of 
combustion what we like, within limits, without regard to 
the diameter or length of tube. If, then, while retaining a 
given current of air through the bars, we reduce the velo- 
city through the tubes, we may reduce tube length nearly 
in the same proportion. Thus, let the velocity of escape in 
one boiler with 2in. tubes 12ft. long, be 40ft. per second, 
then, by constructing another boiler with twice as many 
tubes half the length, the velocity would be reduced one- 
half ; but the economic efficiency of the boiler may be 
just as great, and there is no doubt that it would be as 
great, because portable engines with short wide tubes 
and an enormous nominal calorimeter excel most loco- 
motives in economy of fuel, as has been proved time and 
again by the Royal Agricultural Society’s trials. The 
great difficulty standing in the way of using short tubes 
and many of them, of good size, lies in the increase which 
would be required in the diameter of the boiler, and in the 
difficulty of making the gases distribute themselves equally. 
There is reason to think, however, that in many cases, ancl 
especially for working inclines, boilers with large barrels, 
say as much as 5ft. in diameter, might be employed 
with advantage, the large nominal calorimeter which 
would be secured by a multitude of tubes, being 
reduced to a comparatively small true calorimeter by 
the use of ferrules at the smoke-box end, such as those 
employed by makers of racing portables. Be this as it 
may, we venture to think that any locomotive superintend- 
ent who has engines daily doing much the same work, may 
with muchadvantagecarry outasimple experiment, by trying 
for a month at a time the effect produced in the consump- 
tion of fuel by the use of ferrules of varying thicknesses in 
the smoke-box. We are not aware that anything like a 
good set of experiments of the kind has been instituted in 
this country since coal came to be used as fuel on railways; 
and this is remarkable, because the cost of the experiment 
would be little or nothing, and the information to be ob- 
tained by it could not fail to prove valuable. 


DERAILMENT. 

In our “Railway” column we give this week a short sum- 
mary of twelve months’ accidents in this country and the 
United States. We shall not reproduce any of the figures 
here, but we commend the statistics to the attention of our 
readers. It will be seen that the railway system of the 
North American continent, notwithstanding its imperfec- 
tions, is worked somewhat more safely than our own. We 
shall not attempt to consider to what causes this is due; 
our purpose, for the moment, is to consider whether railway 
“accidents” are or are not inseparable from locomotion on 
iron roads; and to do this it will be necessary to define 
the sense in which we forthe moment usethe word “accident.” 
We do not intend it to apply to cases where railway servants 
are crushed between buffers, or are run over whem. crossing 
lines; nor to the falling between trains and platforms 
of persons who insist on entering or leaving carriages 
in motion; but to refer the term exclusively to 
those cases in which trains get off ‘the rails. Now, 
even with these limitations, it will be seen that the subject 
is a very large one indeed, and will bear examination from 
many points of view. With a little care, however, certain 
aspects of the question may be completely eliminated, and 
the history and progress of railway catastrophes of the 
more obtrusive kind may be in a great measure simplified, 
and brought within reasonable limits of reflection. 

It is evident, to begin with, that a very large proportion 
of accidents are due to derailment, and altbough it is not 

uite so evident, there is still excellent reason to believe 
that very many more trains get off the rails in summer 
than in winter. On the other hand, many more axles and 
rails are broken in winter than in summer, and so the 
balance is preserved. Indeed, each season of the year 
appears to have its own special class or type of accidents, 
and we venture to say that as nothing occurs without a 
cause, so a careful digest of the statistics and particulars of 
each season’s accidents will be found eminently instructive, 
and may, indeed, be utilised in designing means of avoid- 
ing the occurrence of catastrophes almost or altogether. For 
example, why should more trains get off the line in summer 
than in winter? why should more axles and tires break in 
winter than in summer? The answer to the last question 
is very simple. Jack Frost smashes our tires, and axles, 
and rails, and his mode of operation is well understood. 
In the first place, whatever theorists may say, it is almost 
indisputable that iron and steel are more brittle when the 
temperature is below freezing point than when the ther- 
mometer stands pretty high; and in the second place, a 
frost-bound road has little or no resilience or elasticity, 
and all the shocks which rolling stock facounters as a re- 
sult of imperfection in permanent way‘are magnified and 
intensified in amount. These facts are so well known that 
on many foreign railways where the winters are intensely 
cold, the speeds of all trains are reduced to lessen the strains 
to which the lines and the rolling stock are exposed. So 
far it is all plain sailing ; when we come to consider why 
it is that more trains get off the line in summer than in 
winter, it is not a case of plain —e all. On the con- 
trary, we are met at every turn by difficulties sufficiently 
great to almost dispose us to doubt the evidence of our 
senses, and to assert that just as many trains get off in 
winter as in summer. If we accept broken rails, tires, or 
axles, as causes of derailment, it is no doubt true that in 
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winter more trains are off the road than in any other time 
of the year; but we wish to expressly eliminate such 
causes of derailment, and to refer exclusively to those 
accidents in which a train apparently gets off without any 
reason ; and handling the subject in this way we think we 
can show that a high summer average of derailment acci- 
dents is no more than is to be expected under the existing 
conditions of railroad construction and working. 

If a railway were perfectly smooth, even, and straight, 
and if the line of draught of the carriages directly 
through their centres of gravity, there would be no derail- 
ments. Indeed, with perfectly cylindrical tires, and a per- 
fect equality of resistance at every point, flanged wheels 
would not be required, except to provide for the action of 
the wind, because there would be no reason why a train, 
once set fairly on the rails,’should be induced to leave 
them. In practice, however, there is no such thing as a 
perfectly even and smooth line of rails; the centre of 
tractive effort does not coincide with the centre of gravity ; 
there are plenty of curves to be run over, and, in short, 
the road and the rolling stock are both far removed from 
perfection. Now, all railway men will agree with us when 
we state that whether a train keeps on the rails or resorts 
to the ballast instead, at any given speed, is purely a ques- 
tion of the good and bad qualities of the road and the 
rolling stock. For example, there are tracks to he found 
even in England over which it is not safe to travel at more 
than 10 miles an hour, and there are also tracks over 
which we should be quite content to risk our lives at 
100 miles an hour. Between these limits there are all 
kinds of roads, which may be classed as 20 miles, 
30 miles, 40 miles an hour tracks, and so on. In 
like manner there are 20 miles, 30 miles, 40 miles, 
even 70 miles an hour engines and carriages. If 
a road were all of the 20 miles, or all of the 40 miles 
type—of any fixed type, indeed, throughout—the work of 
running trains would be much simplified, and the risk of 
derailment would be much diminished. As a fact, how- 
ever, in the middle of a length of, perhaps, 100 miles of 
45 miles an hour permanent way, we come upon a mile or 
two of 20 miles an hour road. Over this trains run for 
years, and safely, apparently at least. Noone knows how bad 
the bad bit is but the driver—there is nothing like standing 
on a footplate to know where a rough mile comes in. At 
last it so happens that a 20 mile carriage comes at 45 miles 
an hour on to the 20 mile bit of road. Then comes derail- 
ment, and a coroner’s inquest, and a Board of Trade 
inquiry, and the road is examined, and said to be very 
good, and the engine driver is examined, and he says he 
can’t explain it, and the stoker knows nothing about it— 
stokers never do, vide coroner’s inquests,—and the inspector 
of permanent way says it is a splendid bit of road ; and the 
foreman of the carriage department is certain that a more 
aap vehicle than that which left the rails never was 

uilt; and so, according to the evidence, an accident ought 
not to have happened, and a very little more evidence 
would convince the jury that no accident ever took place, 
and would persuade those who travelled by that particular 
train that they were really enjoying a species of Barmecides 
feast of contusions, and cut heads, and broken legs, and 
slaughtered relatives ; and, finally, the public are assured 
that the accident was wholly inexplicable, and another 
railway company kindly steps in and diverts attention by 
supplying another accident, which ought not to have 
happened, but has happened with more sensational 
characteristics than the first, which is straightway for- 
gotten, attention being concentrated on the second, which 
only gives way to a third, and so on. The derailment in 
such cases as these is obviously due to running over a bad 
bit of road at too high a speed—a thing which may be done 
with comparative safety if the vehicles are in first-rate 
order, properly loaded, and with wheels in the best possible 
condition. The fortuitous encounter of a badly running 
carriage, badly loaded, with a bad bit of road, causes a 
smash, and the obvious lesson to be learned is that for high 
speeds both roads and carriages should be in perfect order. 
Now let us see how all this applies to the fact that there 
are more derailments in summer than in winter. 

In the first place, then, more repairing of the road is 
done in summer than in winter. There is more renewal 
and packing of sleepers, and so on. Drivers of engines 
know very well that there are extremely dangerous places 
on a road under repair, just where the old and untouched 
part joinsthe new. We have often felt an engine lurch right 
and left, and reel like a drunken navvy, on getting on to a 
newly laid bit of road which had not had time to settle. 
In packing all old roads, again, it is the practice to pack 
them a little too high, to allow for settlement. The first 
few high-speed trains over a road thus treated “catch it,” 
to use a very expressive if not very elegant phrase. <A 
disturbed road, even when disturbed with the best inten- 
tions, is always a dangerous road for high speeds ; and a 
very small gang of platelayers will suffice to reduce a mile 
or so of road from fifty-mile condition to twenty-miles-an- 
hour condition in a couple of days. Of course the road 
settles after a time, and is better than it was before; but 
while the settlement is going on it is not a safe road for 
high speeds. If more roads be disturbed in summer than 
in winter, this is one reason why derailment is more likely to 
occur in June than in December. In the second place, more 
trains and longer trainsare runinsummer than in winter,and 
as very few railway companies have more stock than they 
want, all kinds of vehicles are pressed into service, and 
thus old worn-out carriages may be found running in com- 
pany with first-class stock at first-class speeds. As these 
inferior carriages generally pay the penalty of utter destruc- 
tion for their offence when they get off the line, it is not 
easy to convict them. If the catastrophe takes place at 
night, the fragments are used to light up the scene, and to 
destroy every trace of evidence which could convict the err- 
ing vehicle. Furthermore, though er age are run from 
seaside towns on branch lines, and miserable vehicles which 
havespent years perhaps in pottering backwardsand forwards 
two or three times a day over a couple of miles of road at 
about fifteen miles an hour, behind a wheezy old cripple of 
x locomotive, find themselves tacked on to the tail of a 
main line train, drawn by a magnificent express engine, 
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and they are thereupon whisked across country sixty 


or eighty miles without stopping. Is it matter for 
wonder that the small remains of vitality they possess 
should be unequal to the strain thus put upon them. So 
long as the road is good they get on somehow, espe- 
cially if they are put near the middle of a train and 
steadied before and behind. At last they come to a bad 
spot in the road and they incontinently depart from the 
track and are no more heard of except as so much match- 
wood. And this running of branch line carriages on the 
main line in summer is, we submit, another and a most 
potent reason why more derailments take place in sum- 
mer than in winter. One other cause and we have done. 
In summer much longer trains are run than in winter— 
it was our fate last week to travel in a carriage not 
new in the middle of a train of twenty-seven vehicles 
drawn by two engines, and on one occasion we ran about 
ten miles at a speed varying between fifty-two and 
fifty-nine miles an hour.—In theory there is no reason 
why a long train should be more liable to derailment than 
a short one; but in practice there is this very serious ob- 
jection to long trains, that however tightly the draw bars 
may be serewed up, the butters will not be in contact when 
the train is running, because the tension spring is so much 
compressed by the excessive strain on it. This is the rea- 
son why the leading carriages of a long train lurch so 
much, It is because longer trains are run in summer 
than in winter that more cases of derailment occur during 
the tourist and sea-side season than any other time of the 
year. 

; What are the lessons to be drawn from these facts? 
Firstly, that on high speed lines there should be no weak 
places in the road, and secondly, none but the most perfect 
rolling stock in the train. A good road will compensate for 
bad rolling stock, and vice versa, and many engineers reckon 
on the good qualities of their stock to compensate for a 
bad road; but their sin is sure to find them out. Some 
day a carriage gets into a fast train which should not get 
in—bad road and bad carriage meet, only to part company 
for ever. No amount of vigilance will provide for such a 
case. In one word, these first-class speeds require first- 
class roads and first-class stock. With them, sixty or 
seventy miles an hour are safe ; without them, only a high 
speed is required to ensure the occurrence of an accident ; 
especially in summer. 


THE KITCHEN MIDDENS OF LONDON, 


Pustic attention has recently been much directed in 
the pages of several of the daily papers to the subject of 
the foul accumulations of offal in the dust-bins of certain 
parts of London, and to the neglect on the part of the 
parochial authorities in having these cleaned out, and the 
advent of fever in some districts has been attributed to 
these accumulations. 

We are of opinion that the matter of dust-bins, or dust- 
holes, or dust-pits, as they are variously called, is one of 
no small importance to the health of London and of most 
of our great cities and manufacturing towns—of far greater 
and more practical importance, indeed, than the great con- 
troversy of the milk-bowl, which the doctors have set 
rolling ; and so we propose to devote a few lines to 
offering to our readers a few remarks and a practical 
conclusion on the subject. Dust-bins or pits are a domestic 
institution dating from the pre-watercloset epoch of our 
house building; they became a part of the “ domestic 
offices,” at a time when every house above the rank 
of a hovel had its cesspool—a huge subterraneous cavern 
capable of.containing a wagon-load, and in which ancient 
and modern deposits of night soil rotted away, and in great 
part disappeared in noxious and stinking gases; for to 
empty them was seldom thought of, and as to attempt that 
would in most cases be to incur evils worse than attended 
the opening of Pandora’s box, so it was seldom done. 
The dust-bin also was a capacious receptacle, generally 
brick built, often underground, always close to the kitchen, 
&c., into which all the offal of the house, besides the cinders 
and ashes, were thrown, and let to follow the laws of 
natural decay and putrefaction, and get less in bulk as 
that proceeded. But they had from time to time to be 
emptied by the dustman, or by the private enterprise of the 
“nightman.” The cesspool and its invariable accompani- 
ment—at least for the most in all our great towns— 
have nearly disappeared, but the dust-bin survives, and in 
the mass of foulness of its contents is very generally a 
veritable representative of the “kitchen middens” of our 
barbarous forefathers, upon which our archeologists are wont 
to expatiate. Almost the only change from the habits of the 
early domestic epoch to which we have referred—the dust-bin 
period—is that forsome years back the dust contractors’ carts 
and men are supposed at frequent intervals to “ take out the 
dust” from such receptacles. As things go, however, this 
work is shirked and shunned in all directions, The large 
old-fashioned dust-bins—numbers of which are to be found 
to the present hour as an appanage of wealthy and magni- 
ficent city houses, and everywhere in the older parts of 
London—are never thoroughly emptied. Without special 
payment the dustman will not take away more than his 
daily basket or two; he will not remove, if he can help it, 
masses of rotting cabbage leaves and like refuse, which are 
of no value to him. In many districts, too, in the vast 
area of London, dust properly so called, viz., ashes from 
coal fires and a few cinders, has ceased to have any value, or 
so much less than that it once had that it is the interest of the 
contractor and his men to take away as little as ible. 
By far the larger proportion of these ancient institutions, 
the permanent dust-bins, or pits, are foci for the constant 
diffusion of foetid and deleterious gases, and in their huge 
aggregate cannot fail to lower the standard of health of our 
housesand cities, and with other conditions occasionally super- 
added, tend to induce or extend contagious or epidemic 
diseases. London houses, especially their basement stories, 
are almost universally infested with vermin—rats, mice, 
and “black beetles” hold possession, though traps and 
any are continually laid for their destruction. They 

now better, however, than to go into such snarés, while 
the animal and vegetable refuse of the dust-bin secures to 
them a sure magazine of food. 
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In brief, then, what is the material cure for all this ? 
Simply abolish dust-bins altogether ; let it become the law 
that the only form of receptacle for dust and offal that 
shall be permitted to be employed in any house—in cities 
and towns at least—shall, instead of any brick or wood or 
other fixed structure, consist of an iron box, of a size just 
sufficient to contain two or three days’ refuse, and that this 
must be emptied of its contents before they overflow its 
capacity. such box should not exceed in size what 
can be conveniently carried out and emptied by the dustmen. 
In large establishments more than one box tobe allowed, but, 
in the aggregate capacity, not to exceed two or three days’ 
supply. These boxes, which are nothing novel or Utopian— 
for we know of some households in which they have existed, 
and their adoption has proved useful for years—should be 
made of galvanised-sheet iron, with handles, an iron cover, 
close fitting, but removable,and three small rollers or wheels 
for easier movement. A convenient size has been found to 
be a parallelopiped of about 3ft. by 2ft. by 1ft. Sin., with 
rounded corners, and of plate iron of about one-tenth of 
an inch thick, and such can be procured of any iron-tank 
maker for a small sum. 

Probably the law as it at present stands, in concert 
with the powers of officers of health and inspectors of 
nuisances, might, with some zealous co-operation from the 
vestries and other authorities, suffice for enforcing this 
change; but if not, let the necessary legal sanction be 
obtained. The good etfects would be twofold. The dust- 
man could no longer shirk his work, for the householder 
would have no resource but daily—or at longest thrice or 
twice a week—to compel him to empty the only receptacle 
for cinders, ashes, or other offal not capable of destruction 
by fire; and nothing that can be thus and so easily and 
harmlessly destroyed should the dustman be obliged to 
remove. The effect of the arrangement we have sketched 
becoming universal throughout London, would be that 
there would be no longer festering masses of matter in all 
stages of putrefaction underevery house. It is far fromextra- 
vagant to calculate that there is at the present moment at 
least a million cart-loads of foul dust-bin material lying 
beneath London; and it would be difficult to exaggerate 
the improvement as to the healthfulness of the atmosphere 
within and without its houses were this once and for ever 
abolished. 


BRINDLEY’S DICTUM AS TO RIVERS AND CANALS, 








Our correspondent, Mr. R. Rawlinson, commenting in 
our impression of the 12th inst. on the leader entitled 
“ Rivers and Cities,” which appeared in THe Encryeer of 


the 5th inst., with all the main views of which he agrees, 
yet disputes the opinion we there incidentally expressed 
that Brindley’s celebrated maxim “ That the use of rivers 
was to feed navigable canals,” was little more than a para- 
doxical saw, and not far removed from nonsense. Mr. 
Rawlinson says that Brindley referred to rivers as 
for navigation only, and with this limitation, upholds the 
profound wisdom of Brindley’s utterance. 

Now we are willing to accept the saying—thus limited, 
indeed, there seems no other sense in which it can be 
taken, except by reducing it to complete nonsense. What 
then does the apothegm amount to, but to an assertion 
universal and unconditional, that rivers are of no use 
naturally as channels for navigation, and that the only use 
that can be, or at least ought to be, made of 
them for the purpose of navigation is to abstract 
their waters, to fill and feed the channels of navi- 
gable canals, artificially to be excavated alongside of 
the rivers? Nowis this true? Is it borne out as true 
by a broad survey of the inland navigation of the 
world?) Who would dream, now, of ignoring the navi- 
gable value of all the great rivers which flow through 
the great plains, and unwater the great continents of 
the world? If not, then the universality of the 
maxim, as regards navigation, is gone. As rivers 
diminish in section of bed and volume of water, and 
increase in fall and velocity, places occur in which 
nature must be helped by art as respects navigation. 
Thus, often the lateral canal, fed by the river water, 
may be found the best resource. But even then, out of 
small countries such as our own, and with surfaces not very 
mountainous or highly accidented, the lateral canal is not 
the universal or often the best possible arrangement. 

Brindley knew next to nothing about foreign lands or 
their river systems, and had, no doubt, chiefly if not wholly, 
the rivers of England in his mind when he uttered his 
maxim. In his day, and especially to men of his small 
information, the vast Chinese rivers, the Brahmapootra, 
the Ganges, the Mississippi and Missouri, the Uruguay 
and La Plata, were little more than names He could 
have had very little knowledge of what had been even 
already done to improve or perfect the river navigations of 
Italy and France, or even of Germany, then far behind 
the others. He had never seen, nor probably ever imagined, 
large rivers—far larger than he had ever seen in England 
—hemmed in between mountain systems or in rocky gorges 
for many miles together, where lateral canalisation becomes 
wholly impracticable. Such is the case with numberless 
tributaries of the Rhine, the Elbe, and the Danube, in 
Europe alone. 

Let us take, for example, the Moselle from Coblentz, 
where it falls into the Rhine, up to Berncastel, beneath the 
Hundsruck range of mountains, It is a naturally poor 
stream for navigation with a very low summer supply and 
a rapid average fall and heavy water floods. Here is just 
the most favourable case for Brindley’s universality of 
maxim, the river itself by simple, though as yet (from 
political reasons) very imperfect means has been made 
navigable for the whole length and at all seasons; but who 
that has ever seen the country through which it runs 
would think of constructing lateral canals there as the 
best remedy for its difficult points, even were such construc- 
tions less impracticable than they would there be. Again, 
vannes mobiles, hausses mobiles, and auto mobiles, and all the 
other refined methods of dealing with flood waters, and 
yet regulating navigation, which within the last seventy 
years have been a into practical use in France and 
elsewhere, to say nothing of regulating reservoirs and 
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river steam navigation, were unknown to Brindley; and 
yet they have enabled river navigation to be extended 
enormously, and rendered safe and, to a great extent, inde- 
dendent of season. 

Whatever fragment of truth and force, then, there may 
have been in Brindley’s maxim as respected English rivers 
—to which he, probably, tacitly meant to limit its appli- 
cation —it cannot, we think, contain any very recondite 
wisdom; and if universally applied, as it has been by 
Brindley’s successors and panegyrists, it is absolutely 
an untrue interpretation of nature. The saying itself 
has been remembered chiefly by that air of prone and 
force of expression that often characterise the sayings of 
one-idea’d men, of strong mother wit, and narrow oppor- 
tunities for acquiring information. With the existing 
means of locomotion and transport, presented by the rail- 
way system, the construction of canals may be said to be 
properly limited to the production of navigable channels 
of communication between natural navigations, whether 
maritime or inland, In the latter of these, such as in 
canals communicating between lakes, or joining, navigably 
one river basin with another, it may be true, but only in 
so far that the use of these natural sources of water 
supply, viz., lakes or rivers were properly meant as feeders 
for navigable canals. 





THE HYDRA. 

Tue subject of “ Hydraulic Gunnery,” or, more exactly, the 
use of water engines in the management of heavy guns, has 
recently been put before the public with some prominence. An 
account of the successful trial of the Hydra—a gunboat manu- 
factured by Sir Wm. Armstrong and Co., of Elswick, for the 
Dutch Government—in which a system of this kind was em- 
ployed, followed by leading articles in the Times and other daily 
papers, first excited general attention and interest. This has 
been by no means allayed by a very remarkable corre- 
spondence which subsequently appeared in the Times. To 
this we shall not at present further refer. No account 
of any carriage of this description has yet been made public, 
although more than three years ago a short paper was published 
in Nature, giving a sketch of what was proposed in the inven- 
tion of a hydro-pneumatic carriage some time previously patented 
by Major Moncrieff ; but this article referred more to the utilisation 
of force, and some interesting physical questions arising in con- 
nection with the invention than to the practical manner in which 
the object was accomplished. It is now time that a practical 
description should be given to the engineering public. The 
engraving which will be found at page 188 is a plan, elevation, 
and partial section of the gun carriage that was designed for 
the Hydra under the supervision of Major Moncrieff, and which 
he apparently was led to believe, up to the 9th of last July, was 
successfully tried on board that vessel. 

The general principle of the Moncrieff hydro-pneumatic gun 
carriage is this: The recoil of the gun when fired causes it 
to descend by means of two radius bars, as shown in 
the engraving; but in other cases different means are 
adopted to give effect to the’ recoil, which is utilised 
by bringing down the gun. In every case the descent of the 
gun drives a piston or plunger into a cylinder filled with water. 
In the carriage for which the design is shown there are two 
pistons connected by a crosshead, and consequently two cylin- 
ders. The water driven from the cylinder, or cylinders, passes 
through a valve which does not permit it to return into a 
chamber or reservoir, or set of them, in which there is not only 
water but a large air space. This air is in the first instance 
pumped in, and is at a high pressure, sufficient to raise the gun 
to its firing position. By the water driven into the air vessels 
upon the recoil of the gun the pressure of air is consider- 
ably increased, and the force of the recoil is absorbed and stored 
up in the increased pressure produced. A bye-pass enables the 
water under this pressure to return to the cylinders, and, 
driving back the pistons, raises the gun when desired, again 
to the firing position. Should there be a deficiency of energy in 
the recoil as in the case of small charges, there is always pro- 
vision made for lowering the gun by permitting the water to 
escape into the tanks, and restoring the pressure by re-injecting 
the water as it is required to maintain the pressure, and to per- 
form operations connected with the service of the gun. It would 
appear that the only change made in the Hydra gun carriage 
after the first successful trials was to dispense with the use of 
air during the recoil, and to throw away the useful effects that 
might be derived from it. 

At first sight a difficulty would appear to exist in the great 
development of heat in the compressed air resulting from the 
suddenly increased pressure, and subsequent loss of power 
where that heat was lost by radiation or conduction. This 
was one of the difficulties which early presented itself to 
the Elswick firm, and which led to the designing, and, we 
believe, the construction, of air vessels much larger than 
the inventor thought requisite ; but in practice the difficulty 
does not arise. The increase of heat that might naturally 
be expected does not appear. From experiments and inves- 
tigations of his own, Major Moncrieff was able to predict that 
the difficulty anticipated at Elswick would not arise. The trials 
of a 16-pounder field gun hydro-pneumatic carriage made by 
Messrs. Eastons and Anderson for the inventor—the first of its 
kind except models—took place on two occasions on the com- 
pany’s premises at Erith. Several rounds were fired, but no 
trace of sensible heat could be observed. This, although con- 
trary to what might at first be anticipated, can be accounted for 
without difficulty. Water when in contact with air at a high 
pressure readily absorbs it. When, further, the water is sud- 
denly driven up into the compressed air, producing at the same 
time increased compression, then the air and water become much 
intermingled, small globules of air being dispersed throughout 
the water. This was observed to be the case in a working model 
of Major Moncrieff’s hydro-pneumatic gun carriage shown at a 
conversazione of the Royal Society in 1870. The surrounding 
water takes up from the compressed portions and globules ef 
air the heat generated by the increased pressure, and the coeffi- 
cient of heat in water being so very high compared with air, 
renders the heat latent, so that its loss is prevented. @ CO- 
efficient of the specific heat of air compared with water is ‘2278, 
or less than one-fourth, volume for volume. The heat of the 
compressed air when intermingled with the water would only 
raise an equal volume of water to oné-fourth of its temperature. 
But the volume of water intermingled with the air is much 
greater than that of the air, consequently in the mixture no per- 
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ceptible heat is developed. 

Tables and diagrams were made, both at Elswick and in Major 
Moncrieft’s office in London, illustrating the increased pressure | 
at évery stage of the recoil, and ing allowance for the in- | 
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saneay the difficulty anticipated from this it was propane at 
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Elswick that the air should be compressed by the recoil only by | of it as can be conveniently employed, ready to do its 


one-thirteenth of its original volume. Major Moncrieff consi- | 
dered that it might be reduced by one-fifth, and even this limit 
was passed in the carriage tried at Erith without any heat being 
observed. It is plain that the behaviour of the water mate- | 
rially alters the conditions of the case, for under ordinary circum- | 
stances air rises 180 deg. Fah. when its volume is reduced 366, | 
or little more than one-third, 

The advantages claimed for this method of mounting heavy 
guns do not need very lengthened statement. The power of im- 
mediate concealment which is gained for land service by the 
Moncrieff protected barbette counterweight carriage is by this | 
made available for sea service. The gun rising to fire and dis- 
appearing instantly after the discharge, enables turrets to be 
dispensed with, and thus not only effects an enormous saving but 
leaves the weight-carrying powers of the vessel free from immense 
deck load. The air accumulators which form an essential part 
of the system supply water at high pressure for training, | 
loading, &c., by hydraulics; and when the carriage is made to 
revolve as on a turntable, the hydraulic communication passes 
through the pivot. This adaptation gives the advantage 
of an independent all-round fire for each gun, which is 
not provided by a turret with two guns. This does not appear 
in the accompanying design, which is for gun-boats of the 
“Staunch” class, in which lateral range is gained by the move- 
ment of the vessel, which has twin screws. The application of 
this system has been recommended for land service by Major 
Moncrieff for very heavy guns where a counterweight would be 
of inconvenient size ; and also for siege guns, to both of which 
it can be applied in a very compact form. The carriage before 
mentioned, made by Messrs. Easton and Anderson, at Erith, was 
of the latter kind. In it there is simply an oscillating double 
cylinder, the inner one containing the piston in contact with the 
water, while the space between the two furnished the air space. 

The “disappearing principle,” as distinguished from the 
utilisation of recoil, is old and well-known, and was applied on 
board the original Staunch gunboat. In that boat the gun 
after action was, with its carriage and platform, bodily 


power. It may be thought that not much is gained by the 
utilisation of the recoil when steam power is at hand to do the 
work. But Major Moncrieff states that in every case it is 
very desirable that each gun should descend in the act 
of firing and carry its own supply of power, or as much 
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work ; and, further, the energy of the recoil when not 
absorbed and stored up for use acts destructively, requiring 
heavy gear to check it, and straining seriously the carriage and 
also the vessel. It is to be hoped, notwithstanding the delay 
which has taken place, that before long there will be an ample 
trial given to this invention, which promises so far to increase the 


| power and efliciency of the navy, the first bulwark of this country. 


The engraving, page 188, shows the arrangement of the gun- 
boat Hydra before the recent alterations were made by Sir W. 
Armstrong and Co., and as they existed while that company was 
acting in concert with Major Moncrieff. In this « is steam 
pressure pumps, to pump air or water; 4, air vessel ; c, throttle 
valve; d, clack valve; e¢, relief valve: jf, by-pass valve, to lift 
gun; g, exhaust, to lower gun ; A, throttle gear; j, throttle open- 
ing gear; /-k, engine telegraph; /, handle of steering apparatus, 
invented by Mr. G. Rendel ; m, magneto-electric firing instru- 
ment ; 2 2, gun lifting and lowering lever ; 0, hydraulic cylinders. 
In this form the experimental firing took place on the Srd of 
April, the results of which were thus described in a report made 
to Major Moncrieff by a partner of Sir W. Armstrong's the day 
after the trial, and published in the 7imes of August 2nod 

“We took her (the Hydra) out yesterday and fired five rounds, 
including the two proof rounds of the gun. The valve worked perfectly 
and we found the gun as manageable as could be wished; but 
little surprised to find that we still did not get it down to the loading 
position even with proof charges. We had two clacks for greater 
security, and [ took one of them out, but found it did not make mux 
difference. I have carefully gone through every part of the machinery 
again, and have satisfied myself that it is not the valves that absorb th 
recoil to such an extent In fact, the work done in recuil is insu 
and I doubt our being able to get the gun down on firing suflicic: 
dispense with lowering it. This, however, is so easily done that its 
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to me a trifling objection. It has little or no effect upon the speed of firmy, 
nor is the gun endangered, since it falls below the deck line when tired, 
and can be dropped from the position it reaches into loading position in 
one or two seconds.” 

The changes that were subsequently made consisted in altering 
the valve d so as to impose more water friction during the first 
part of the recoil, and in cutting off commuication with the air 
vessels, b, except when the gun was being run up. At the last 


experiment which was conducted fairly successful results were 
obtained ; but the pumps, a, had to be kept in constant work 
charging the air vessels or accumulators, /, during action. This 
was necessary, as the water contained in the cylinders, «, was by 
the new arrangement wasted each time the gun was fived ; 


‘ During my examination (of the hay) I pointed out one part of 


| the stack which I consider the finest quality of hay, and Mr. 


THE following report of the Sub-Committee on Utilisation of 
Sewage on Manures at the Knostrop Sewage Works, has been laid 
before the Streets and Sewage Committee :— 

“In order to test the relative value of the native guano pro- 
duced by the A B C process, at the Knostrop Sewage Works, the 
committee have had six plots of grass land, each half an acre, 
treated with various dressings. On each plot they put 30s. worth 
of each sort of manure, but the carriage, labour of spreading, and 
subrequens dressings, caused a difference in the cost of the 
several plots ; and, in that treated with street sweepings, the 
quantity laid on was so much in excess of what was preper that 
the result is of little use for comparison, and it is probable that 
next year, with no further dressing, this crop may be very good, 
and the benefit then apparent. 

‘From the first the Peruvian guano appeared to take the lead, 
the grass being higher than the rest, including that on the plot 
dressed with native guano, but when cut the weight of hay was 
not heavier, having much more of the long strong stalks, whilst 
the native guano had more herbage and fine grass near the roots. 

“* The grass was all cut at the same time and made into hay, the 
finest quality of all, as decided by a competent judge, being that | 
grown on the plot manured by the native guano, He says :— | 





Craven at once said, ‘* That is the hay grown on the plot of land 
manured by the native guano.” ’ 

** No additional value is put on the hay on this account. The 
opinion of the same judge upon the after grass is annexed to the 
report on each plot. The appended statement, Table 1., show 
the cost of the various dressings in detail. 

**The weight of hay produced, the value of the crop, and the 
quality of the after grass on each plot were as shown below in 
Table IT. 

“*The native guano was calculated at the rate of £3 10s. per 
ton, and it will thus be seer that the result is slightly superior to 
that obtained by the same value (30s. worth) of Peruvian guano 
at £15 per ton, and, whilst it is admitted that the Peruvian is 
exhausted the first year, it is claimed for the native guano that 
the effect will be seen for one year or more afterwards. 

“The committee pon to test this by allowing the several 
plots to remain exactly as they now are, without any fresh dress 
ing, and see the result next year. The committee were surprised 
to find that the native manure, which is composed of a mixture 
of native guano and night soil, valued at £4 per ton, produced 
2 ewt. 2 qr. 10 Ib. less nay than the native guano, which has no 
mixture of night soil.” 














Taste I. 
| P } . Cost of brush, a 
| ) . \s , ital 
30s, of each sort of manure. Quantity used pd | Cost of o . harrow, and’ Area of | 7 f 
| , per ton Sere. labour. oxern land. lressi 
) . treatment y 
| —_ - — _ - 
. | 2.aOk. Zc. d., £ s. d. ga & 8. d, ‘ d 
1. Street sweepings oe ae. We at ce sk 17ll 0 0 01 8 11 0 213 0 1 6 Half-acre ts ¢ 
*2. Stable BRAMETO cs co ce 65 06 00 oo | 710 0 0 040 110 0] 016 6 1 6 Do. 8s 
3. Peruvian guano eo 06 ee es 6 ee | 0 2-0 0 10 0 11 0 0210 Do. l lv 
t4. Native MANUTC «6 +e oe © ©8 ce ec « e973 $oo0 110 0 0 110 _ Do. litle 
5. Native guano ee 08 ce se 0s ce ce ee col 72 82 310 0 110 0; 0 1 Do. 1b lo 
6. Sewagemud .. .. «. 1000 lwo !} 1lWw oO 074 1 6 Do. 1181 








* This manure was purchased at Knostrop, and the cartage not expensive. 
respassing on this plot than any other. 
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Taste IT. 
Cost with Weight of Hay | ,, , Less than | 
Manured with 30s. worth. labour, ay per Value of Value above “Saiue of | After grass. 
&e, produced.  ewt, | he crop. = manure. ryanure, 
: £s.d. cwt. qr. Ib. | 8. d.| £ s, a £ s. d. £ ad 
2 Street eweepings .. ce cc cc of ce 43 6 13 123 | 4 0/21310 1 © 8§ |Best crop of after grass. 
2. Stable manure... .. «2 «+ ef « © 280 1514 40/312 0183 2 Second best crop of after grass 
3. Peruvian guan0 1c co ce os ce ce oe 11210}; 14408 |4 0/216 7 139 Nearly equal to second 
4. Native manure oo ee ° ee ° 11110 ll 29 40/:;264 vols 6 _ Light crop, but fine quality 
5 Native guano .. .. «2 8 os se oe 1llilo 14019 |4 0)216 7} 1 4 9 —_ Still lighter crop, but finer quality, 
G Sewage mud .c ws cs of oe cf ce « 118W' 2W00i40/)/2 80 082 _ Lightest crop, and poorest quality 
Total.. .. ee eo | 13 610) 80 217 + |l6 2 6} 45 4j = | te ee ee oe 
Deduct losson No. 1.. .. oc oe 6 | oe ee ves 19 Ss Sad 
£215 8} 





ESTIMATES AND TENDERS.—The Bishop of Lichfield, on laying 
the foundation-stone of the new church of St. Giles, Newcastle- 
under-Lyme, on Tuesday, announced a discrepancy of £5000 be- 
tween the architects’ estimate and the builders’ tenders. He said 
the labour question was a subject of great disquietude. Every 
one desired that the working man should have the value of his 
labour—the labourer was worthy of his hire—but the extraordi- 
nary rise in the price of es which had occurred was going 
far to destroy the prosperity of the country. The English iron | 
trade was being driven out of the American market through the | 

t increase in the price of coal, and the great rise in the cost of | 
uilding was a matter of very serious moment indeed. The | 
lesson taught by this state of things was to cut down personal ex- | 
penditure as prices rose, acting upon the good rule of John Wesley | 
—** Save all you can and give all you save.”” Those who had been | 
in France had seen that the Frenchman could be as happy with 
his eau sucré as the Englishman with his champagne, fm 4 Ad com- 
mended that lesson of we to Englishmen, reminding them of 
the increasing claims upon them of religion, both for home and 
abroad, and the increasing necessity of the practice of frugality. 

Tre CALEDONIAN RAILWAY.—The report of the directors of the 
Caledonian Railway Compass for the half-year ending July 3ist, 
to be presented at the yei meeting of shareholders at 
Glasgow, on the 26th inst., states that the altered conditions of 
labour and of the market, for every ng YY material used on the 
railway, continue to press hea’ on the working expenditure. 





They regret that with a considerable bay va in gross revenue 
they. are unable to récomménd a dividend on the brn | 
stocks and shares than 3} per cent, e cost of tenance an 


renewal of permanent way and stations was £142,042 ‘s. 6\d., 
being at the rate of £393 9s. 44d. per mile per annum. ‘Ihe ex 
perience which the directors have had, for several years, of the 
value of steel as a substitute for iron rails on those portions of the 
line where, by way of experiment, relaying has been done with 
steel, is so strongly in favour of steel as the more enduring 
material that they propose to use it extensively in the future 
maintenance of the line, and to charge the ditference in price 
between iron and steel to capital. The amount charged for 
the repairs and renewals of rolling stock is £149,429 4s. 10d., being 
at the rate of 6°66d. per train mile run. The expenditure on 
capital account during the half-year, less credits, has been 
£330,159 1s, 114d., and the estimated expenditure for the half-year 
ending January 3ist, 1874, is £525,965 18s., besides about £95,000 
under the provision of the Solway Junction Purchase Act. The 
block system and the interlocking apparatus continue to be applied 
as rapidly as ible on all sections of the line where their adop- 
tion may be of advantage. The traftic receipts for the half-year 
were—railway £1,193,205, and canal £46,878, being an increase of 
£101,328 on the railway, and a decrease of £2304 on the canal. 
The working expenses were—railway £630,107, or £52 16s, 2d. per 
cent., and canal £16,366 or £34 15s. 2jd. per cent., as against, 
railway £508,815 or £46 12s, per cent., and canal £14,544 or 
£30 3s. 74d. per cent. fur the cor nding period of 1872. The 
capital account shows capital authorised £27,276,203 9s. 1ld., 
created £25, 156,503 9s, 11d., leaving a balance of £2,120,000, The 

588) engines, 559 tenders, 211 first-class, 


working stock consists of l 
657 second and third-class carriages, and 530 other kinds, saloon, 
and 29,302 wagons, 


com: , &e,, used for coaching 
Soule os , for the conveyance of ¥ and minerals. 














THE ENGINEER. 





Serr. 19, 1873. 





RAILWAY MATTERS. 


A PUBLIC meeting will be held in Canterbury shortly with the 
object of promoting the construction of a line to Herne Bay. 

Tue exports of British railway iron to Peru in the first six 
months of this year were only 5467 tons, as compared with 21,491 
tons in the corresponding six months of 18 

Six American railway cars, constructed by the Pulman Com- 
pany, have been shipped at Montreal for the Midland Railway. 
They are in sections, and will be fitted at Derby by a staff of men 
sent over from Detroit. 

A sysTEM of tramways is to be constructed at Versailles. The 
network is principally intended to unite the stations of the 
Western of France at Versailies with the palace of the National 
Assembly and with Trianon. 

Mr. TALMAGE, superintendent of the Atlantic and Pacific road, 
has ordered an immense area along the line of his road to be 
immediately planted with locusts, either from the seed or young 
trees, He intends to make this a permanent part of the business 
of the road and its employés in sections of country in which it is 
possible. These, we may observe, are not the locusts which now and 
then stop thetrainson American railways, ‘‘adhesioneventuating in 
a multitudinous squash.” The locust tree, on the contrary, is use- 
ful and profitable, and will make railway sleepers. 

Tue following is a copy of the ‘‘ Locomotive Report” of the 
Kansas and Pacific Railway (all divisions) for the month of 
June :—Miles run by passenger engines, 56,140; miles run by 
freight engines, 80,415; miles run by miscellaneous engines, 
41,078 ; total mileage, 177,633 ; average number of miles run to 
one ton coal, 44°84; average number of miles run to one quart 
oil, 21°23; average cost of wages of engineers and firemen, 6°00 
dols. ; average cost of cleaning and watching engines, 1°'29 dols.; 
average cost of fuel, 7°53 dols. ; average cost of repairs, 8°68 dols ; 
average cost of stores, 0°70 dols.; total cost per mile run, 
24°20 dols. The above includes all expenses of the locomotive 
department. Cost of wood per cord, 4°26 dols. ; cost of coal per 
ton, 3 25 dols. 

Tuehalf-yearly meeting of the Severn Bridge Company was heldin 
Gloucester on August 30, The report stated that the differences 
between the Great Western and Midland Railway Companies as 
to the support to be given to the Severn Bridge Railway had been 
the subject of arbitration, and the directors would no doubt be 
advised of the result of the award as soon as it was received. 
The chairman said that, notwithstanding the delay which had 
occurred in commencing the construction of the line, he believed 
that, looking at the state of the labour market and the high price 
of materials, especially iron, which would be a serious item in 
their expenditure, the delay, though disappointing, would not be 
disadvantageous to the company. No communication had been 
yet received as to the result of the arbitration between the Great 
‘Western and Midland Companies, but it was daily expected. The 
accounts were approved, and the proceedings terminated. 

THE superintendent of the Metropolitan Meat and Poultry 
Market has just issued his annual report upon the business and 
revenue of the market during the past year, from which we find 
that the toll received during that period from the railway com- 
panies was £9516, representing an equivalent tounage of 85647 
tons, which is more than half the amount of the aggregate toll 
received from all sources, the total being £16,387, including the 
sums received from shipping companies, town carriers, and 
slaughtermen, and from toll paid at the gates. The amount 
received from the railway companies was thus distributed :— 
London and North-Western, £3934; Great Northern, £2316 ; 
Great Eastern, £1601; Great Western, £923; South-Western, 
£738 ; Midland, £601 ; South Eastern, £54 ; Chatham and Dover, 
£32 ; Brighton, 19; and other lines, £294. In each case, with one 
trifling exception, there has been an increase in the amount re- 
ceived from the several companies over that of the preceding year. 
The returns show that the largest proportion of meat brought 
from the country to the London market comes from the districts 
intersected by the London and North-Western line, the Great 
Northern and Great Eastern lines coming next. The average 
quantity of produce brought into the market weekly from all 
sources had been 2836 tons, of which 1335 tons were Be 
and town-killed meat, and 1501 tons country meat, and the 
average quantity brought in weekly by the railway companies, for 
whom lifts had been prepared, was 803 tons. 

Ir is commonly assumed that accidents on American railroads 
are far more common and more fatal than on those of Great Britain, 
The following comparative statements do not appear to justify 
this opinion. Let us take Great Britain and Ire first. 
The parliamentary return for 1872 has just been issued, from it we 
learn that the total number of passengers, servants of companies, 
or of contractors and others, killed by railway accidents in 1872, 
was 930 in England and Wales, 168 in Scotland, and 47 in Ireland; 
while the number injured was, in England and Wales, 2617 ; in 
Scotland, 383; and in Ireland, 38. Total killed, 1145 ; injured, 
3038. Of the passengers the number of killed throughout the 
year in the United Kingdom was 127; the number of injured, 
1462 ; while the number of companies’ and contractors’ servants 
killed was 632; the number injured, 1395. The third-class in- 
cluded in the report consists of trespassers, suicides, persons 

yassing over railways at level crossing, &c. Of these the number 
killed was 268 ; the number injured 181; 19 persons were killed, 
and 1233 injured from accidents to trains, &c., as collisions, trains 
leaving rails, &c.; 48 persons killed and 53 injured trom falling 
between carriages and platforms ; 10 killedand 117 injured from fall- 
ing on to the platform when getting into or out of trains ; 39 killed 
and 16 injured while crossing the line at stations; and6 killed and 20 
injured from falling out of carriages during the travelling of trains. 
Among railway servants and workmen on the line 117 were killed and 
378injured duringshunting operations ; 100 were killedand 52injured 
whilst working on the permanent way or insidings ; 118 were killed 
and 95 injured whilst crossing or standing on the lines ; 54 were 
killed and 106 were injured whilst getting on or off trains, engines, 
&c.; 42 were killed and 214 injured from accidents to trains, collisions, 
&c.; 44 were killed and 84 injured from falling off engines, vans, 
wagons, &c.; 27 were killed and the same number injured whilst 
passing between vehicles ; and 18 were killed and 33 injured from 
Filling or being caught between vehicles and platforms, 132 rail- 
way accidents, involving the death of nine and the injury of 462 
persons, arose from collisions between passenger trains and goods 
or mineral trains ; 124 accidents from broken rails ; 99 accidents 
from trains running over cattle or other obstructions on the line ; 
77 accidents from the giving way of axles; 75 accidents from pas- 
senger trains, or parts of them, leaving the rails ; 51 accidents from 
the giving way of tires; 47 accidents from collisions between 
passenger trains; 25 accidents from trains running through gates 
at level crossings; 24 accidents from slips in cuttings and 
embankments ; and 29 accidents from trains or engines travel- 
ling in the wrong direction through points being set improperly. 
The report on American accidents is not made up with the same 
elaborate care. The world is mainly indebted for it, indeed, to 
our able contemporary, the American Rail an enter- 
prising and well-managed journal, in which a record is kept of all 
railway accidents from year to year. From this we learn that in 
the year ending July 1st, 1873, the casualties were as follows :—In 
July, 1872, there were 31 accidents, 35 persons were killed, and 66 
injured ; in August, 63 accidents, 15 killed, 49 injured ; in Sep- 
tember, 71 accidents, 24 killed, 104 injured ; in October, 90 acci- 
dents, 29 killed, 102 injured; in November, 103 accidents, 37 
killed, 114 injured ; in mber, 112 accidents, 42 killed, 133 
injured ; in January, 1873, 178 accidents, 40 killed, 199 injured ; 
in February, 133 accidents, 25 killed, 126 injured ; in March 113 
accidents, 18 killed, 92 injured ; in April, 101 accidents, 23 killed, 
88 injured ; in og Rie accidents, 10 113 injured ; in Jun 
90 accidents, 12 killed, 104 injured ; total, 1163 accidents, 31 





persons killed, and 1290 injured. 





NOTES AND MEMORANDA. 
Coke was not used in the ironworks of France until 1821. 
Fossit coal is mentioned by Theophrastus as being used by 

smiths. A flint axe, according to —— was found in an out- 
crop of coal in Monmouthshire, and discoveries have been 
ie near Ashby. 

PHILIBERT DE L’ORME, whose real name was d’Vory, the 
Abbot de Saint Sierge, one of the French architects of the Renais- 
sance, proposed the adaptation of the steam zelopile as a means of 
curing smoky chimneys. 

M. Bert states that ey is a “‘ powerful poison when its pro- 

rtion in the arterial b! reaches 35 c.c, per 100 c.c. of the 

iquid; the poisoning is characterised by various convulsions which 


are due to increased excito-motor power of the spinal cord, and the 
process attended by diminution of internal temperature.” 

As a varnish for wood A. G recommends the 
following :—One of gum-shellac is dissolved in three to four 


parts of alcohol of 92 per cent., mixed with one part of water, fil- 
tered, pressed, and the solution distilled until all the alcohol is 
evaporated. The gum which is precipitated from this solution is 
dried on a water-bath and dissolved in double its weight of alcohol 
of 96 to 98 per cent, 

Tue shaft of Pemberton’s pit, near Sunderland, reaches a 
depth which may be yo ee by saying that it exceeds in 
depth the Monument of London pil cig t times upon itself, and 
nearly equais St. Pav!'s piled upon itself five times. Some foreign 
shafts, howevez, uispute the palm as to depth, and one near 
Ashton-under-Lyne approaches it. 

A NATURAL depozit of Glauber’s salts has recently been discovered 
in the Caucasus. In the trial hole that was sunk the first foot fur- 
nished marl, then grey moist clay 24ft., dark grey bituminous 
salty clay, 9in., and pure Glauber’s salts bored into 5ft. The en- 
tire deposit probably amounts to 15} millions of cubic feet. The 
salt in some places is entirely free from other salts, and contains 
only 810 per cent. of mechanical mixture. 

AccorDING to a Swiss paper the diplomas obtained at the Exhi- 
bition bear the following proportion to the population of the seve- 
ral countries :—Switzerland one per 108,000 inhabitants; Belgium, 
one per 250,000; Germany, one per 410,000; Austria-Hungary, one 
per 433,000 ; France, one per 462,000; Holland, one per $50,000 ; 
Sweden and Norway, one per 655,900; Denmark, one per 900,000; 
Great Britain, one per 1,222,000; Italy, one per 1,405,000; Russia 
(in Europe) one per 3,550,000, 

Dr. OswaLD HEER, of Zurich, has published a paper ‘‘ On the 
History of Flax, and its Culture iu Pre-historic Times.” He finds 
the original home of the cultivated flax along the shores of the 
Mediterranean. It can be shown that the plant was cultivated in 
Egypt 5000 years ago. Flax is found among the remains of the 
oldest pile-dwellings in the Swiss Lakes, where neither hemp nor 
wool has been discovered ; and it is probable that the old lake- 
dwellers received the flax-plant from the South of Europe. 


FERROCYANIDE of potassium, a beautiful yellow salt, is made in 
Canton, and by the Cantonese in other parts of China, by burning 
dry refuse of animal substances, such as horn parings, to a red heat 
with pearlash and a quantity of iron filings in a covered crucible. 
The process is kept a profound secret as far as possible. The im- 
portance of this salt, sometimes called yellow prussiate of potash, 
is its employment along with alum and sulphate of iron to make 
that beautiful dye, Prussian blue—called “foreign indigo ” by the 
Chinese, who largely wear the livery of this Conservative colour. 


It appears from the researches of Herr Gasch that the lowest 
temperature possible for destructive distillation is theoretically and 
practically the best for the preservation of a maximum of illumi- 
nating constituents in gas. The temperature of the condensers, 
scrubbers, and —- as much effect on the quality of the gas 
obtained. If the temperature of the condenser is too high, or the 
proportion of other oils to naphthalene is too small, or the tempe- 
rature of the pipes through which the gas oe is made too low, 
the danger of choking the pipes by naphthalene is incurred. Such 
stoppages are more apt to occur in autumn and spring than at 
other seasons, the differences of temperature between day and 
night or between two consecutive days being then greater. 


‘WHEN a bar of bismuth is soldered to one of antimony in the 
form of a < and the point of junction warmed, an electric current 
is set up, which may be increased by augmenting the pairs of the 
combined metals, gam the Scientific American, a new 
form of this battery recently invented by Mure and Clamond, 
consists of sixty pairs, made of iron and lead, and the electro- 
motive power is equal to two Bunsen elements. By the use 
of thirty-nine gallons of gas about two drams of copper were 
precipitated in an hour, the surface of the electrodes being eleven 
square inches, and their separation from one another 0'4in. The 
cost of depositing 2% 1b, of copper by this battery in Paris would be 
about 9s. 9d. The largest battery which has been as yet con- 
structed upon this plan consists of 150 large pairs, and has an 
intensity equivalent to five Bunsen cells of medium size. A 


battery of 560 small — arranged for tension have an intensity 
equal to sixty Daniell cells. In both cases the gas consumed is 
about 210 gallons per hour. 


THE following remarks by Professor Church, concerning the 
effects of the quality of glass on colour, puts the facts very clearly. 
‘* Glass, being a vitreous and not a crystallised substance, does 
not present that extensive variety of optical properties which 
characterises many natural gems. It is, probably, on this account 
that the most perfect and uniform coloured g! is not by any 
means satisfactory or interesting from an artistic point of view. 
Very instructive examples of the bad effect of such glass are to be 
seen in many painted glass windows, i in those which 
belong to the earlier period of the recent revival of Gothic art in 
this country. The blue and other glass is deep enough in colour, 
but lacks richness ; it is thin and flat, though staring. There 
is no fluctuation of colour, no breaking up as scattering of the 
transmitted beams of light. The glass, to accomplish this, must 
be less perfect as a mechanical product of manufacture. If the 
colour be uniformly diffused throughout the glass, the glass must 
vary in thickness, its surfaces must be uneven; and strie and 
blebs only improve the effect. A glass which is absolutely perfect 
as glass may be rightly devoted to the construction of optical 
instruments, but is incapable of realising the poetry of colour.” 

THE concluding portion of M. Blanc’s report upon the practical 
ane of the light of M. Tessié du Mothay in Paris, contains 
the following interesting resumé :—The oxygen gas supplied for the 
never containing less than 13 to 
lieved to be as pure as can be 
expected when manufactured on so — ascale and for such a 
purpose. Sufficient time, it is stated, had not elapsed to show 
conclusively whether the manganate — of obtaining oxygen 
was as continuous as was claimed. ith regard to the price of 
the oxygen, the same uncertainty exists in the mind of the critic. 
The light, the report continues, would, in its application to the 
public streets, encounter too many disturbing causes to render it 
reliable. For private purposes, however, the objections are not so 
great, as a carburiser and regulator can be more readily applied 
than to the street lamps. For private the ox hy en 
light will require to each house burners, a double set of 
pipes, two meters, two regulators, and a well-appointed carburiser, 
jaan a mee requiring an outlay of money and an amount of 
trouble too great to be deemed desirable. The assertion that, 
with oxygen, the combustion is complete is incorrect, For com- 
plete combustion more o than usual is required, and to 
obtain it much of the ill se pwr S See The 
experiments in the Boulevards have that for the illumination 
Se ee Se a ae ina 
h ic point of view it may be far superior to the present modes 


urpose by the company, thou 
4 per cent. of nitrogen, is 





MISCELLANEA, 


THE running time of the Euston and Carlisle express is upwards 
ef fifty miles per hour. ave . 

Amone the latest projects broached is that of taking oil in pi 
from the petroleum ms to the seaboard. — 

THE Central Pacific has now no less than thirty miles of snow 
galleries in the deep snow belt of the Sierra Nevada. 

A FACT of some importance has transpired in connection with the 
iron trade. In consequence of the dearness of English iron the 
Marcinelle and Couillet Ironworks Company, a Belgian under- 
= has secured a contract for 2500 tons of iron for South 

e 


THE London and North-Western Railway traffic return shows 
this week an increase of £14,086; the North-Eastern an increase 
of £12,533; the Midland an increase of £10,763; the Great Western 
an increase of £4037; the Caledonian an increase of £3434; the 
Great Eastern an increase of £1210; the London, Chatham, and 
Dover an increase of £1015; the North London an increase of £92, 
and the Great Northern an increase of £5352. 

THE Russian Steamship and Railway Company announce that 
they have found the use of naphtha, for steam generation in locomo- 
tives, very advantageous, e material employed by the company 
is the crude oil from the Caucasian and Volga regions, and, com- 
pared 7. the amount consumed was about one-half that of 
coal, e arrangement for burning naphtha is stated to be of such 
a nature that no difficulty will be experienced in substituting one 
coal consumption in place of it, should it be found desirable to 

0 80. 

THERE have arrived in New York 20,000 tons of iron ore, direct 
from Bona, in Algeria. 10,000 tons go to the works at Bethlehem, 
and 10,000 tons to the Trenton Steel Works. This ore is war- 
ranted to yield 60 per cent. of iron, and contains 6 per cent. of 
manganese, It is especially adapted to the Bessemer steel pro- 
cess, A year ago this ore was offered to be delivered in Pittsburg, 
at 16 dols. per ton. The cost in New York is about 12 dols. There 
is much interest manifested among American iron manufacturers 
as to how this ore will work. 

A NEW motor has recently been pop in America, the opera- 
tion of which is as follows :—Oil is sprayed into the cylinder 
behind the piston, and, being mixed with air, is ignited at the 
proper time by an electric attachment. The consequent expansion 
drives the piston forward, the momentum of the fly-wheel 
returning it to its former position. An ejector supplies the oil 
from the tank to the sprayer, the injector being connected to a 
— blower driven by a crank attached to the main shaft. 

treet patented much the same thing in this country many years ago, 
using turpentine instead of oil. 

THE coal-boring operations, which were commenced on a part of 
the Common Muir, Auchterarder, N.B., several months ago, are 


still beiag carried on. The bore is about 250ft, in depth. Owing to 
the hard, unyielding quality of the rock at — being pene- 


trated, he progress made is not very great. ith the exception 
of the discovery, about two months ago, of a thin seam of what 
was understood to be coal, there has as yet been no appearance 
giving the prospect of the experiment turning out successful. The 
committee, however, have resolved to continue the work until the 
funds raised for its prosecution are exhausted. 

WE learn from the last report of the Buenos Ayres Water- 
works Company, issued in August, that 2910 houses, or one-tenth 
the total number in the city, enjoy the rou. The Com- 
mittee resolved last _ not to extend the supply until drainage 
works were made, ides the private houses there are fifty-one 

ublic buildings, ten plazas, and twelve public fountains supplied. 

he tariff for consumers rules from 30dols. a month for a house 
worth say 800 dols. rent monthly, up to 150 dols. per month for a 
house rentable at 5000 dols. No fewer than 285 houses have been 
cut off for failing to pay the water rate, and 47 have voluntarily 
asked the board to stop the — . The dividend for the past 
half-year has been at the rate of 74 per cent. per annum. 

Tue Lambeth Water Company are ing out extensions and 
improvements in their works. At Molesey the construction of re- 
servoirs is being proceeded with tocontain 110,000,000 to 120,000,000 
gallons of water, with Be to fill them to a level of 
12ft. above the river. en full these reservoirs will contain ten 
to twelve days’ winter supply to the district, and during the 
months when floods prev il, by selecting the times of pumpin 
when the river water is in the best condition, a good deal of flood 
water will be allowed to pass. Several days’ subsidence will thus 
be provided, and consequently an improvement in the water should 
take place. The water from the reservoirs will run by gravitation 
through the new conduit to the filters at Ditton, which are in 
course of extension by the conversion of the two reservoirs there 
into filter beds, which, when finished, will increase the present 
filtering surface by 70 per cent, 

THE results of further explorations during the past twelve 
months at the coal field on the Duke of Sutherland’s property at 
Brora have been very encouraging. Since last summer a shaft has 
been bored to a further depth of about 50ft., which makes the 
depth of the present working about 280ft. The works, which are 
situated on the east bank ot the River Brora, extend under the 
bed of the stream westward for about 100 yards. After cutting 
through a seam of Parrot coal of 7}ft. in thickness, another seam 
of coal of good quality has been reached 34ft. thick. This seam 
is broken at one point by adip of shelving rock, known in mining 
engineering as a ‘‘fault.” I plete as the hinery for work- 
ing the mine is at this — a of the undertaking, an average 
output of 25 tons of coal daily has been already obtained. The 

in burning produces a good deal of ash, but gives forth great 
heating power. There is an extensive local demand for it, and the 
resent price of £1 per ton is readily obtained at the pit’s mouth. 
quantities are shipped to Orkney and Shetland and adjaeent 
ports, while a considerable proportion is sent westward by rail. 


BEFORE very long, says a Canadian contemporary, the well- 
organised attempts which are now being made to establish a new 
iokestey in Canada, the cultivation of the sugar beet, will have 
proceeded so far that some idea may be formed of the probabili- 
ties of success. The industry has attained to vast proportions in 
Europe, and it would be hard to over-estimate the services ren- 
dered by it, expecially to Brance. Those who speak with 
authority on the subject say that the soil of Canada is highly 
favourable to the cultivation of this plant, the alluvial sandy soils, 
clay lands, and calcareous clays of the St. Lawrence valley being 
just such soil as the beet thrives in in Europe. Our climate, too, 
will suit the beet well, so far at least as may be judged from the 
fact that meteorological observations as made in Montreal show 
the conditions of heat and moisture to be perfectly fulfilled. 
Last year also trials of actual cultivation were made at Montreal, 
Quebec, and St. Hyacinthe, which furnished results of the most 
promising nature. The low degree of temperature in winter is 
said to favour very greatly the preservation of the root, which is 
liable to ferment with a sudden rise of temperature and so lose 
its saccharine qualities. It is to be hoped that our farmers will 
unite to give the new industry a fair tri The greatest drawback 
to be found is an insufficient supply of raw material; beyond a 
certain amount the proportion of profits increases with the in- 
eee are, ee there can be little doubt but that the com- 





pany will ew the amount requi between ten 
and twenty million pounds weight of raw material, unless they 
should be very unfortunate in their first harvest. Should the culti- 


vation reach the same extent with us it has reached in other 
countries it cannot fail to be ——— benefit to them in many ways, 
them will be the establishm: 
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THE BRITISH ASSOCIATION AT BRADFORD. 
[Continued from page 187.] 
BS shows the formation , 4... the alizarin. Afterwards, 
this solution, the alizarin separated out in yellowish 
Soon it oe get in crystals like those obtained 
from madder; on o: 


with nitric acid, get phthalic 
acid; and on ecitating it vith the ordinary m ts > other 


metallic solutio get compounds exactly a to those 

from the renee pe bg Every trial confirms their success ; so. 

hy following purely theoretical considerations, they have been led 

pod ee discove of the means of artificiall, Ane & this impor- 
0 


ic colo matter. A terest must always 
pereg to coy ey for it is the first instance in which 
a natural organic colouring matter has been built raed 4 by artificial 
means. Now the chemist can compete with nature in its produc- 
tion, Although the first, it is a safe prediction that it will not 
long be the only one. Which colo’ matter will follow next it 
is impossible to say ; os sooner or later, that most interest- 
ing one, scientifically and —- , indigo, will have to yield to 
the scientific chemist the its production. 

Returning for a moment ~y the percentage composition of 
alizarin, now that we know its constitution, its formula is esta- 
blished ; and on comparing it (C,,HsO,) with all the different 
formule which had been proposed, we see that the one advocated 
by Schunck was most nearly correct—in fact that it differs from it 
only by twoatomsof hydrogen. It is not without interest tonote that 
the next most important colouring matter in madder, purpurin, 
whichso pertinaciously followsalizarin, is in constitution very nearly 
allied to it, and is also an anthracene derivative. Scientifically, 
then, the artificial production of this natural product was com- 
plete ; but the practical question—Can it be made in the labora- 


tory cheaper than it can be obtained from the root ?—had yet to be 
dealt wit The raw material, the anthracene, a by-product in the 
manufacture of coal-gas, had as yet only been obtaine as a chemical 


curiosity ; it hadno market value ; its cost would depend on thelabour 
of separating it from the tar and the amount obtainable. But 
with regard to the bromine | to form the bibromanthra- 
quinone it was different; the use of such an expensive reagent 
would preclude the process becoming a manufacturing one. But 
could no cheaper reagent be used in place of the bromine, and thus 
crown this discovery by utilising it as a manufacturing process ? 
It was our coun’ n Mr. Perkin, who first showed how this 
could be done, and has since proved the very practical and im- 
Fecturin nature of his discovery om ag carrying it out on the manu- 
acturing scale, The nature of Perkin’s discovery was the form- 
ing, in p of a bibromant! uinone, a disulphoan uinone; 
in a word, he used sulphuric acid in place of bromine, o' obtaining 
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2409. Srersen ALiEy, Glasgow, Lanarkshire, N.B., “Improvements in 
multiple lubricators for —1ath July, 1873. 








2535. eee f Pana pa Raglan- vy i uae, © 4 
new + Some ving closet, used there 
25th July, 1 
2566. James Bernarp Dowpa.t, Manchester, “I d apparatus for 
to the driver or conductor of cabs, carriages, and other 


2728. J fa Puy a Belfast, Antrim, Ireland, “I ts 
7 AMES FieL_piInG SmyTH, mprovemen' 
applicable to the process 





——— for the of gas, also 

2732. _— Lucas ~y WILLIAM y= Leeds, Yi “ Improve- 
ments in PP for cutting coal.”—18th August, 
1873. 


2754. JAMES OSBORN Srona, Fuliam-roed, Loud Strand, London, and 
Grorce MANSFIELD Sponc, London, “Improvements in 
means or apparatus for signalling een parts of railway trains, 
which improvements are eptlicabie te by mae or attracting cttention 
attention in other cases.”—20th August, 1873. 

2799. FREDERICK sy JACKSON, Al Works, Great Suffolk- 
street, Southwark, 8 a (Impr y for raising 
building and other mate: "—26th August, 1873. 

2841. Epwarp Henry Leveavx, Brook Green, Middlesex, “ An improved 
method of coi various om tan railways by means of a 
central station with each other and with the water traffic on navigable 
rivers.”—28th August, 1873. 

2845. CHRISTOPHER “Improvements in the manu- 
facture of velvets, corded velours, and other pile fabrics.” 

2847. GrorGE Davis Manchester, ” > em apparatus to be used in 


the ."—A communication 
from Nathalie de Seumery. Orleans, * dhs 

2849. Taomas WesTLey and WILLIAM West.ey, Preston, Lancashire, 
“‘ Improvements in the construction of sewing machines.” 

2851. Wittiam Ropert Lake, & buildi London, “ Im- 
rovements in railway Te. springs.” —A communication from 

eman Gardiner, New York. 

2853. Perer SwiREs Horsman, 8t. John’s, Beckermet, Cumberland, 
“‘Improvements in hinery for sp doubling, or twisting 
fibrous substances.” 

2854. Cuartes Easton Spooner, Port Madoc, Carnarvonshire, “ An im- 
proved mode of and apparatus for locking railway points.” — 29th 
August, 1873. 

2855. RoBERT Mitpury, Church-lane, Whitechapel, London, and Henry 
JACKSON, Park-square, Leeds, Yorkshire, ‘‘ Improvements in the manu- 
facture of fuel from == and other materials, and in apparatus 
employed in such manuf: went of which apparatus may also be 
employed in the filtration and of sew deposit and other 

matters, and in the moulding of pe ed tiles, and other articles formed 
a's plastic materials.” 
. Joun Epwarp BarRRac.ovuon, Sta ley, near Leeds, Yorkshire, 
its in kitchen ranges or fireplaces, ovens, and boilers.” 

















thus a sulpho-acid i in place of a bromine substitution P 
The p —* of these sulpho-acids, containing the monovalent 
group HSO;, which is the equivalent to the atom of bromine, is 
that on being boiled with an alkali they are decomposed, and a 
corresponding alkaline salt formed. Thus the change from the 
anthraquinone to the alizarin was effected by boiling it with sulphu- 
ric acid. Ata high temperature it dissolves, ming a sulpho-acid, 


(Ox)" 
Cu He { — 50° ; and then the further changes follow, as they did 


with the bromine compound. The sulpho-acid hoiled with potash 
is decomposed, and a potash salt of alizarin and potassic sulphite 
are formed; acid then precipitates the alizarin as a bright yellow 
substance. 

While Perkin was carrying on these researches in this country, 
Caro, Graebe, and Liebermann were carrying on somewhat similar 
onesin Germany ; and in both countries have the scientific experi- 
ments developed into manufacturing industries. My knowledge 
extends only to the English manufactory ; and if any excuse be 
necessary for having asked ed attention to-day for this long his- 
tory of a single substance, I think I must plead the existence of 
that manufactory as my excuse; for it is not often that purely 
scientific research so rapidly culminates in great practical under- 
takings. Already has the artificial become a most formidable 
opponent to the natural product; and in this struggle, already 
begun, there can be no doubt which will come off victorious. 

In the manufactory is rigidly carried out the exact process 
Thave already described to you. In tar there is about 1 per cent. 
of anthracene ; this, in a crude impure state, is obtained from it 
by the tar distiller, and sent 4! him to oy colour works. Here 


it is purified by pressure, by dissolving from it many of its im- 
purities, and, lastly, by volatilising it, en comes the conversion 
of it into the ant uinone oxidising agents, nitric or 


then the formation of the sulpho- 
compound by heating it with ep acid to a temperature of 
about 260 deg. Cent. The excess of acid present is then ee 
lised by the addition of lime, and the insoluble calcic sulphate 
is filtered off. To the filtered liquid sodic carbonate is added, and 
thus “ oye salt of the sulpho-acid is changed into the sodic salt, 
2, 
Cio He on 4 This is afterwards heated to about 180 deg. Cent. 
a 
with caustic soda, thus decomposing the sulpho-acid and forming the 
soda salt of alizarin and the sodic sulpbite. The euia oh oo 
formed remains in solution, giving to the liquid a bovctital violet 
colour, From this solution sulphuric acid precipitates the alizarin 
as an orange-yellow substance. It is allowed to settle in large 
tanks, and then is ee in the form of a yellowish mud, which con- 
tains either 10 or 15 per cent. of dry alizarin, into and is 
in this form sent to the print works, and used much in the same 
be as the original ground madder was Q ‘in mud, 
have called it, containing but 10 per cent. of dry alizarin, is 

equal in dyeing power to about eight times its weight of the best 
madder, and is the pure substance uired for the dyeing, in 
place of a complicated mixture containing certain ae 
which have a positively injurious effect on the colours p 

The scientific knowledge and ene which Mr. Perkin has 
brought to bear on the manufacture of this colouring-matter seem 
already to have worked wonders. The demand and supply for 
artificial alizarin are increasing at a most rapid rate, and yet the 
manufacture of it seems hardly to have commenced. The value of 
madder‘has much decreased ; and in fact, judging by what occurred 
in the year of revolution and commercial depression (1848), when the 
price of madder fell for a time to a point at which it was considered 
it would no longer pom a the verily yny it, that point 
has now been again a from very different 
reasons. Last — waite in value to about one 
fourth of the madder tnperted into i into En ual was manufactured in 


chromic acid being 


Soute. year a yor seed _ got . 
us is growing up a great indus’ wi ‘ar and wide, must 
exercise most important effects. Old and cumbrous ~ must 


give way to better, cheaper, newer ones; and, lastly, thousands of 
acres of land in many di erent parts of the world will be relieved 
from the necessity of growing madder, and be ready to receive 
some new crop. In this sense may the theoretical chemist be said 
even to have increased the boundaries of the e globe, 





TueE ‘‘ Great Medal of ~~ ” of the American Institute of 


New York has — a to Mr. Joseph B. Stearns for the 
invention of the ~~ A which has made a revolution in 
telegraphy in the U tates, and <p been adopted by 2 
Post-of ce authorities yh This medal is only awarded by th 
Institute toinventions of the highest importance, and which enswens 
the —— ——— (1) The — or must have 
sw others ~e loyed for a like 3 (2) it 
must have created a revolution art or tedeauts fish it 
is employed. 





* On the Ist of this month Coes Ss vine of madéer-roots in 
France was 24 to 26 fran ped Bad The average price in 
1848 was 27, but in June an July of that your % wes $8 franen 





see JONATHAN ScHARR, Bradford, Yorkshire, “‘An improved wool- 





2508. Hamittow E. Tow ez, Ne London, “ Fo: wire into 
ot 3, —_ on, rming 

4 bmg Hamer, wdon, Cheshire, and Joseru Davies, Runcorn, 

“ Salt.” —30th September, 1870. 


Patents on which the Stamp — of £100 has been Paid 


2325. Epwarp Firznenry, Oregon, U.S., “‘Scouring, &c., hides or 
leather.”—10th September, 1866. 
2374. BENJAMIN Bay.iss, Pontnewydd, near Newport, Monmouthshire, 
."—Lith September, 1866. 
2375. CHARLES CUNNINGHAM Connor, Spamount Mills, Castlederg, Tyrone, 
Ireland, “ Flax, &c.”—15th September, 1806. 
2367. Jous Boyp, Jon~ McPaerson, Tuomas Kyox Kear, and Joun 
TayYLor, G iw, 4 N. .» “Winding apparatus.”—lia 


2417. Henry Carrer and Georcr Hexry Epwarps, Dempsey-street, 
London, “‘ Breech-loading fire-arms.”— 20th September, 1806. 

2503. ERasTus BrionaM Bice.ow, Boston, U.S., ** Power looms.”—27th 
September, 1866. 

2523. Ricnarp Hornsby and | James _ EDWIN Puituips, Spittlegate Iron- 
works, Grantham, Li g and mowing machines. ”— 
29th September, 1866. 

2378. Josern TwistLt, Irvine, Ayrshire, N.B., 
boilers, &c.”—15th September, 1860. 

2308. Henny Wituam Ley, Bear-street, Leicester-square, London, 
we re cords, straps, or chains with pulleys, &c.”—18th September, 
1866. 

Notices of Intention to Proceed with Patents. 
1574. ALExXaNDER Browne, Gracechurch-street, London, ‘“ Metallic 


alloys.”— A communication from the Foundries and Forges Company.— 


lst May, 1873. 
= WILLIAM MacponaLp Cameron, Lombard-street, London, “ Life 





“Steam generators or 





1504. James THEODORE Grirrix, Upper Thames-street, London, ‘* Ploughs, 
&c.”—A communication from "Jerome Remington. —2ad May, 1873. 
1607. James Henny MILLs, College-street, London, “ Locomotive engines.” 


—ird May, 1873. 
1611. Frank ,Winrs, Frankfort-on-Maine, Germany, “' Self-lighting gas 
apparatus.” — A communication from Franz Korwan and Michael 


1616. a BAXTER LanGiey, Lincoln’s-inn-fields, London, ‘* Water 
gaug' 

1617. _ Gray, Brixton, “Perfecting the combustion of fuel in the 
furnaces of steam boilers.”—5th May, 1873. 

1627. Everace Wicze.t and Joseru Po..it, Sowerby Bridge, “ Steam 
generators or boilers.” 

1635. Bensamin Acton and Joun Mustarp, Stroud, “ Feeding carding 
engines.” 

1638. Cuarces Jutivs Batt, New Bridge-street, Blackfriars, London, 

* Drills.”—6th May, 1873. 

1661. Ropert Rowat, Glasgow, N.B., 
form guards, &c.” 

1664. WaLTter Epwarp Yates and Roperr Watson, Manchester, ‘‘ Wash- 
ing machines and churns,” 

1673. Grorce James Coomne, Liverpool, “‘ Lifeboats, &c. 

1674. Louts GoopeRr, Field- lane, Thorne’s-lane, a “ Setting and 

steam boilers.”— 8th "May, 1873 


“Weaving or interlacing wire tu 





and 

2861. Wistiam Mrreunis, Brandon, Suffolk, ‘‘ Improvements in obtaining 
motive power. 

2863. Tuomas Rogsuck and JoHNn WILLIAM Lams, Manchester, ‘‘ Im- 
provements in apparatus for ventilating.” 

2865. Samvet Hatiam, West Gorton, near Manchester, ‘‘ Improvements 
in the construction of safety valves. "—30th August, 1873. 

2871. Henry Woopcrorr Hammonp, 8 , Chancery- 
lane, London, “‘An improved compound blower.”—A communication 
from Philip Syng Justice, Philadelphia, Pennsylvania, U.S. 

2873. Davip ADAM Fyre and Wituiam HapFieLp Bowers, Manchester, 
“Improvements in the recovery of alkali from oe liquid in which 

esparto, wood, straw, or other material has jiled.” 

2875. Joun Patmer, jun., Angel-court, Friday-street, London, “ Im- 

rovements in ram war ships, and in torpedoes employ ed in connection 
therewith. "A communication from Francis Ingram Palmer, turret 
ship Magdala, Bombay Harbour. 

2877. Epmunp Jonnson and CuaRLes Jonnson, Castle-street, London, 

and Georce Freperick Passt, Nicholas-lane, London, = Improvements 





in 2s for colour a September, 1873. 
2881. Joun Roserrson, Ni ll, Renfrewshire, N.B., “‘ Improvements in 
indicating and registering the number of persons who enter and leave 


tramway cars, omnibuses, public halls, steamboats, or other places of 
public resort, and in the apparatus or means employed therefor.” 

2883. WiLLiAM THOMAS, | Cheapside, London, “Improvements in busks 
for stays and bodices.” 

2885. Isatan BarkeER, Stourbridge, ‘‘ Worcestershire, “ Improvements in 
the manufacture of spades, shovels, and other implements, and in the 
means or apparatus to be used therein.” 

2887. THomas ARNOLD, Edgeley, Sener, Cheshire, ‘‘Improvements in 
apparatus for heating the feed-water in steam boilers.” 

2889. Henry GREEN, Preston, Lancashire, and Jonny Barrow, West 

Gorton, near Manchester, ™ Improvements in effecting the ignition of 
and apparatus and means for opening the supply of gas to burners, 
for igniting the gas, and for extinguishing gas 

2891 veL Henry Jonnson, Lea Bank forks, Wharton-road, 

a Essex, ‘‘ Improvements in the method of and apparatus for 

ting free sulphur from substances containing it.”—2ni September, 
18 3. 

2893. Lewis Matruews Becker and Taomas Jones, Bury-street, bondon, 

“Im a 5 in spools or bobbins for sewing purposes and in 


spindles tb 
2895. Witttam ARMSTRONG RicHaRps, Sw lamorganshire, 
Idle, near Leeds, Yorkshire, 


ansea, G 
provements in moulds for casting ingots of steel.” 
2897. Rosert Svutcurre, Castle Mi 
“ Improved apparatus for heating the feed-water for steam boilers, and 
in the means or method of and appli for cleaning feed-water 
apparatus.” 

2899. James WHITEHEAD, 
ments in hinery for spinni 
materials.” 

2901. Epwarp Henry Yarrow, Camberwell Park, Surrey, “ Improve- 
ments in the manufacture of gas for lighting and heating purposes, 
and in furnaces and apparatus for the same.”—A communication from 
William Steers, West Twenty-fourth-street, New York, U.8, 

2903. pac wg Sropart, Cocken Hall, Durham, and Witttas ALLAN, 
Sunderland, Durham, “Improvements in weighing machines.”—3rd 
September, tere. 


Inventions Protected for Six Months on the Deposit of 
Complete Specificaci ons, 

. London, “ An improved 

method of and means ba x i- 


my cleaning surface 
cation from Joseph Parker Bass.— 3rd Septenvber, 1873. 

2932. Jonw Henry Jounson, Lincoln’s-inn- -fields, London, “ Improve- 
ments in reversible flock-cuttin, es."—A communication from 
dames Pitts, Melville, Massachusetts, U.S. Robert Aldrich, ae 
Rhode Island, U.8., and Edwin Marble, Worcester, Massachusetts, U.S 
—tth September, 1873. 

2941. Pau, CHARPENTIER, Rue de la Fidélité, Paris, “‘ Improvements in 
apparatus for heatin, furnaces.” —6th —6th September, 1873. 

2948. Henri ADRIEN NNEVILLE, Piccadilly, ‘London, “A new and 
— y= self-acting machinery for sowing potatoes.”—A communi- 

from Louis Adrien Couteau, Loonvilie’ Fre France.—8th September, 


1873. 
=. Wit.1aM Sirs, jun., Barnard Castle, Durham, “ Improvements in 
poem for r breaking ptember, 1873. sugar, bones, or other hard or 


ston 
we fa 
Patents on which the Stamp Duty of £50 has been Paid. 


“Im- 





Ashton-under-Lyne, Lancashire, ‘‘ Improve- 
g and doubling cotton and other textile 








2905. Groroe Hase.Tin 





at; 





ete Howarp Bramines, Huddersfield, Yorkshire, “ Carding 
w 
2443. James cumeme Gnivrmy, Upper amancnest, London, “ Reaping 





“Ground or earth 

2464. Grorce BaLpock and Tuomas James Deyxe, Pheonix Works, 
Cam road, Mile-end, London, and Aucust encenm, 

road, I ‘Lon “ Casting and prin 


Liverpool- 

_, ting blocks.”—13th 

2490, InLIvs AvausTus Tris, Manchester, “Brattice cloths.”—15th 

September, 1870. 

Cant THOMPSON, _e, London, “ Cutting dovetailed mortises, 

2474. Lewis Ls BROADWELL, eneostent, inte ‘* Feeding re- 
volving oun, & with cartridges.”— 4th September, 1 870. 

2479. SamMuEL Ro.re, Mildenhall, Buffel "Hintnenteme.” — 14th 


September, 1870. 
2482. Wi 8: , Corseom! Dorse’ 
bromag ry INAYDON, be, tshire, “ Brakes, &¢,”— 








1680. GEORGE Cowpery, Exmouth, “ Bricks, &c.” 

1685. CHARLES DENTON ABEL, Southampton- buildings, Chancery-laue, 
London, “ Turntables.”—A communication from George Weickum. 

1691. Davip Payne, Otley, *‘ Printing machines.” 

1692. Frank Wirt, Frankfort-on-Maine, Germany, “ Promoting the 
combustion of smoke.”—A communication from Charles Boschan.—\.A 
May, 1873. 

1728. Pierre Marce. Betis, Boulevart de Strasbourg, Paris, “ Shears.”— 
12th May, 1873. 

1768. AtpHonse Krigcer, Rue Corbeau, Paris, “ Brakes.”—lith May, 
1873. 

1800, Henri Scipion Mavnret, Boulevart de Strasbourg, Puris, “ Ruling 

yaper.”—17th May, 1873. 


1819. James Vites, Arlington-street, Mornington-crescent, Londun, 
“Glove for cleaning and polishing plate, &c.”—20th May, 1873. 
1892. ALEXANDER Browne, Gracechurch-street, London, “ Cartridges 


—_ special wads.”"—A communication from Pierre Dousset.—zvim 

May, 1873. 

1935. EpbwaRD Humpuries and Matrnew Riptey, Pershore, “ Straw 
shakers, to be used in connection with thrashing machines.”—20.4 
May, 1873. 

1972. Danie TALLERMAN, Cannon-street, London, “‘ Meat stands and 
dishes.”—3lst May, 1873. 

2062. Jonn Tayior, Norland-square, Notting-hill, London, “Sights of 
fire-arms.”—10th June, 1873. 

2150. James Noan Paxman, Colchester, ‘‘ Feed-water heater.”—lvth June, 
1873. 
2305. Henri ADRIEN Bonnevi.ue, Piccadilly, London, ‘Steam engine 
brakes.”— A communication from Otto Griininger. —ird July, 1873, 

2377. Josepu Docomet, Rue des Petits Hotels, Paris, ** Nets.”—A com- 
munication from Auguste Bonamy.—9th July, 1873. 

2421. Wittiam Henry Baxter, Brixton-hill, Surrey, “ Self-acting weigh- 
ing and measuring machines.”— 14th Judy, 1873. 

2478. JoHN PooLe, Great George-street, Westminster, “ Billiard or dining 
tables, &c.”—18th July, 1873. 

2672. James Hancock, Nottingham, “ Bobbin net or twist lace machines.” 
—11lth August, 1873. 

2699. Josian Hampton, Loughborough, “‘ Condensing steam, &c.” 

2713. pas Henry Rosinson, Dublin, * Water meters.”—1ith August 
1873. 

2762. JONATHAN Green, Brymbo, “ Blast furnaces.”—2lst August, 1873. 

288. NicHOLas WILLIAM HornsTevt, Leadenhall-street, London, ** Esta- 
blishing communication between railway trains and stations.”—20¢h 
August, 1873, 

2815. Richarp Stuart Norris, Wilton-cottage, Keny on, near Manchester, 
“Preventing blown-out shots in mines and quarries, 

2318. Geoxce Hoposon, Bradford, ** Constructing parts of looms.”—* 
August, 1873. 

2831. GEORGE AvousTUS Scort, London, “ Brushes.”"—A communication 
from the Florence Manufacturing Company. --28th August, 1873. 

2863. Tomas Rogsuck and Joun WiitiamM Lams, Manchester, *‘ Venti- 
lati 

2865. SAMUEL Hatuiam, West Gorton, near Manchester, “Safety valves.” 
—30th August, 1873 

2901. EpwaRD HENRY Yarrow, Camberwell Park, Surrey, “Gas for 
lighting and heating purposes, and furnaces.”—A communication frou 
Wi Steers. 


2905. Georce Hase.tine, Southampton-buildings, London, “ Cleaning 
surface condensers.”—A communication from Joseph Parker Bass.— 
8rd September, 1873. 


ith 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
~ = office of the Commissioners of Patents, within twenty-one days of 

ts date. 


List of Specifications published during the week ending 
18th September, 1873. 
4d.; 3954, 8d.; 3955, 28. 4d.; 3960, 4d.; 2, 1s. 6d.; 33° 
56, la, 8d; 57, Sd.; SY 
85, 6d.; ry: 10d.; 90, Is.* 
105, lud.; log, 2a.; lov 





2510*, 4d.; 3556, 
8d.; 43, 1s. 2d.; 44, 8d.; 45, Bd.; 49, lod.; 55, 8d. ; 
1s. 6d.; 63, Sd.; 70, 8d.; 72, le. 44.; ; 76, 48. 8d.; 
93, 10d.; 94, 1s.; 98, lUd.; 100, Is. dd.; 104, od.; 
Is.; 111, Sd.; 112, Sd.; 114, 6d.; 117, us. 2d; ls. 2d. 
131, ls. 10d. ; 133, is. 2d.; 136, 10d.; 138, 8d.; 139, 1s.; ; 195, 1s.; 
; 162, Sd. 165, ‘8d.; 168, 1s.; 182, 1s. 6d.; 201, 8d.; 202, 6d. ; 2ui, 
“3 » 10d.; 246, 10d. ; 251, 8d.; 268, 6d ; 314, 8d.; 338, 
6d.; a, Is. 1ed.; 397, 6d.; 398, 6d.; 409, 4d.; —_ 8d.; 416, 4d.; 4li, 4d.; 
3 421, 4d.; 423, dd.; 424, 4d.; 425, 4d.; 428, 4d.; 429, 4d.; 432, 4d.; 
433, ‘a: 434, 4d.; 435, 4d.; 436, 4d.; 438, 4d.; 441, 4d.; 447, 4d; 451, 4d. 
455, 4d.; 456, 4d.; "457, 4d.; 460, 4d. ; 462, 4d.; 463, 4d.; 464, 4d.; 465, 4d.; 
466, 8d; 473, 4d.; 475, 4d.; 477, 4d.; 478, 4d; 482, "4d.: 488, 4d; 491, 
4d.; 495, 4d.; 614, dd; 1084, 'd.; 1646, 8d.; 1787, 6d.; 1827, 8d.; 2005, 6d. 





receipt of the amount of price and postage. 5 e 

ted Post-office Urder, made le at the ae 5, High 
Holba at Woo Bey iajesty’s Patent-office South- 
ampton- -lane, Lond: 





Sourn KENnsiIncron Museum.—Visitors during the week end- 
ing 13th September,1873:—Un Monday, Tuesday, and Saturday free, 
+ 10 a.m. to 10 p.m., Museum, 14,179; Naval and other collec: 
ns, 3408 ; on Wednesday, Thursday, and Friday, admission 6d., 
ont 10 a.m. till 6 p.m., Museum, 1763 ; Naval and other collec: 
tions, 54; total, 19,404 ; average of corresponding week in form 
years, 13,732 ; total from the opening of the museum, 12,767, 525. 
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ABSTRAOTS OF SPECIFICATIONS. 
The fteuing Saves pay dr bet oy a those published by 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
774. J. B. Spence, Manchest ising the heat contained in waste 
steam, and in apparatus connected therewith.”—Dated 4th March, 1878. 

This invention relates to the use of the heat contained in fluids whose 
boiling points are above that of water for absorbing the heat of waste 
steam and superheating that in the bviler. 

789. J. Swan, London, ‘* Method of obtaining motive power.”—Dated 5th 
March, 1873. 

Producing a vacuum by means of smoke and raising water by means of 
such vacuum for working machinery or for other purposes. 

7o2. T. A. Grimson, Cliford, Yorkshire, “ Steam engines.” —Dated 5th March, 
1873. 

This invention relates to the application of gas, or oil flames or jets, or 
the two combined, suitably disposed, to the cylinders of steam engines, 
whereby the steam is dried, the temperature of cylinder maintained at 
a coustant height, and the frigorific infl of the overcome. 
704. J. Taytor, Newchurch, L hire, ‘‘ Steam generators.”—Dated 5th 

March, 1873. 

According to this invention a tubular coil, mounted within a furnace, 
communicates with a coil within the steam generator, and water within 
the said coils circulates through the said coils, and conveys heat from the 
furnace to the steam within the steam generator. An expansion tube 
situated at a higher level communicates with the said coils to allow for 
the expansion of the water in the said coils. The inventor in some cases 
sustains tubes or bars of iron in the steam space. 

S21. W. RK. Warson, Glasgow, “ Fixing the tubes of steam boilers.”—Dated 
7th March, 1873. 

The feature of novelty which constitutes this invention is the ring with 
one or more grooves on the interior surface, into which the metal of the 
tube is forced by the action of the tube expander, so that the ring be- 
comes firmly secured to the tube. 

923. J. Heap, Middlesbrough, “ Steam engines and generators.”—Dated 13th 
March, 1873. 

This invention relates to improvements in the governors, slide valves, 
and pistons of steam engines, and to an improved form of vertical steam 
generator. According to the improved arrangement of governor, it is 
proposed to combine a cataract containing a liquid, by preference oil, in 
lien of using air as heretofore, with a conical pendulous governor, The 
improvement in slide valves consists in the introduction of a hollow 
cylindrical expansion slide working within a similar main slide, the said 
expansion slide being worked from one end of the valve chest aud the 


“ RB 











min slide from the opposite end. The expansion slide is worked from 
«a separate eccentric, the rod of which is cut or divided in some part of 
its length, the two contiguous ends terminating in small blocks sliding 





These 
blocks are simultaneously moved in opposite directions by links con- 
necting them through levers with the before-mentioned stud upon the 
top cover of the cataract cylinder, The improvement in pistons consists 
in the employment of severed or cut metallic — rings of the de- 
scription known as Ramsbottom rings, placed in pairs in the annular 
yrooves of the piston, one ring breaking joint with the other in each pair, 
and each ring being prevented from turning round by a stud secured to 
the piston between the ends of the ring. The improved steam gene- 
rator consists of a vertical shell of cvlindrical form, containing a flre-box 
and flue, which fire-box and flue are both traversed by cross water tubes, 
disposed in pairs or otherwise, the tubes in the upper end of the flue 
above the water line serving as superheaters. The flue is continued 
into a chimney surmounted by the damper. 

1147. EK. Heyworrn and N. Witkinson, Blackburn, “Steam boilers.”— 

Dated 27th March, 1873. 

This invention is applicable to boilers in which internal flues are em- 
ployed, and it consists in placing coils of copper or other pipes in tbe said 
internal flue. We also apply one or more coils of pipes at the end of the 
boiler to absorb the heat that would otherwise go off in the flue. 

2005. G. Hasevrine, London, ‘‘ Cleaning surface cond 8, 
tion.—Dated 3rd September, 1873. 

The object of this invention is to provide a simple and effective method 
of, and means for, removing the deposit of grease and cther substances 
from the tubes of surface ‘condensers. This method consists in intro- 
ducing into and forcing through said condensers a grease solvent. A con- 
venient means of introducing the solvent with the steain is to tap the 
exhaust pipe between the cylinder and condenser, furnishing the 
opening with an oil cup. 


wate slots in a double slot link, working on a fixed centre. 





Class 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


749. W. R. Warner, London, ‘‘ Automatic brake apparatus.”—A communi- 
cation.—Dated 1st March, 1873. 
This invention has for its object the means of enabling a train of rail- 
way carriages of any length to stop in the shortest possible time, a brake 
: applied to each carriage, the stoppage of the engine acting in an 
zatic manner on the buffers of each carriage. By this improved 
‘ gement of apparatus the pressure of the blocks on the wheels of the 
carriage is produced by the slacking or stopping of the engine acting on 
the buffers of each carriage continuously, the wheels being by this 
pressure entirely stopped, and the train of carriages brought to a stand in 
. distance of between twenty and thirty yards without any shock. In 
case the train is required to go backward then the buffers can be so fixed 
is to reverse the entire action of the brake so as to enable it to act under 
such circumstances, The same automatic brake can also, should it be so 
required, be under the control of the guard or brakesman who can 
employ the same independently of the engine, or if from any cause the 
train — be divided then the guard or brakesman can stop either part 
of such train. 
707. W. R. Lane, London, “ Railway carriage springs."—A communication. 
Dated 1st Marek, 1873. 

The nature of this invention consists: First, in combining with an 
india-rubber cylinder an external and internal jacket of wool or other 
similar fibrous material, to prevent the contact of the rubber with the 
inner surface of the metal box in which the rubber is placed, and to 
prevent the contact of the inner surface of the rubber cylinder with the 
spiral spring enclosed within it ; Secondly, in combining with the said 
spiral spring a cylindrical roll of felt, or other fel or woven fabric, to 
till the core or centr alpart of the spiral spring for the purpose of support- 
ing it. 

772. T. N. Parmer, London, “ Ventilator for railway carriages.”—A eom- 
munication.—Dated 4th March, 1873. 

This improved ventilator consists of a case of any suitable form, which 
has a main or inlet opening, and an aperture for the passage of the air 
into the carriage. Two deflectors are so arranged inside the case as to 
form an indirect passage for the zir. Dust and other refuse is expelled 
through a hole in the lower part of the case at the opposite end to the inlet 
opening. This improved ventilator may be arranged to act either as a 
supply or exhaust apparatus, 

R. W. Tuompson, Edinburgh, “ Elastic wheel tires,."—Dated Ath 
March, 1873. 

By the present invention external metal clips or shoes are employed to 
keep the rubber tire in its place, and to prevent it from slipping upon 
muddy, greasy, paved, or other slippery surfaces. These clips or shocs 
are placed at intervals round the wheel, and by preference at compara- 
tively considerable intervals, such, for example, as with about eight in 
the entire circle, so as to admit of the rubber tires coming in contact 
with the ground between the clips or shoes. The clips or shoes are 
connected to the framing of the wheel by bars or levers jointed to the 
framing, so that the clips or shoes can move or nearly radial 
directions, but preventing them from moving circumferentially. 

783. T. G, ToLsox, Birmingham, “ Apparatus for saving life and property at 
sea.” —Dated 4th March, 1873. 

This invention mainly relates to the construction of a floating case 
having seats for persons to be saved from shipwreck, and which by means 
of a double action pump can have air pumped in a water pumped out 
and is capable of being propelled and steered. 

791. W. A. Lyrrie, London, “ Tramways and the vehicles to be used there- 
with, &c.”— Dated 5th March, 1873. 

The features of novelty are, First, the substitution of lines of perfectly 
level wood paving for iron rails or trams in the construction of tramways, 
and the employment of a narrow countersunk central of wood or 
iron between the wooden trams to keep the carriage on these level trams 
or wheel tracks ; this central groove Be occupied by central guiding 
wheels which can at any moment be so as to allow the carriage to 
leave the special track when 8 dl ploy it of a 


. , 
special compound wooden tram for this purpose, the wood arranged 
in alternate layers with the crossed, Thirdly, the employment of 
the last-mentioned tram with the wooden layers cemented by 


asphalte or pitch. Fourthly, the application of the last-named compound 


and cemented wood for ship-buil , rail telegraph 
and other constructive nn ty ae cngiegueanh of an Praia? 


rubber tire to the wheels of carriages adapted to such trams, with a 












special ent for breaking or skidding the motion without inter- 
fering with the india-rubber. 
801. 4 Sa Sone, “ Steering indicators for steam vessel.” —Dated 
5th Me 1873. 
The object of this invention is both by day and by it to keep before 
the eye of both steersman and officer the exact, posi of the helm to 
prevent misunderstanding to ensure safety. 





Class 3.—FABRICS. 
Including Machinery and Mechanical ions connected with 
> emeeameeas Dyeing, _ oy and Dressing 


, 
754. G. A. Gituert, Lancashire, “ Preparing leather used for covering rollers.’ 
lst March, 1873. 
The improved method of finishing leather for this Lene consists in 
entirely with the coating with varnish and polishing usually 
practised, and in roughening the grain surface of the leather by the 
application thereto of glass paper, sand paper, emery cloth, or other 
ilar substance. This method leaves the leather in a much more elastic 
and pliable state for covering the rollers, and consequently the leather 
covers are not so liable to become loose; and, in addition to this, the 
surface of the leather being rough and the open, is in a much more 
suitable state to receive the final coating of the varnish, and as the varnish 
netrates into and saturates the body of the leather, the roller will run 
Tor a much longer time without requiring re-varnishing. 
770. F. Reeves, London, “ Washing linen and woollen fabrics and roots, 
and apparatus therefor.” —Dated 4th March. 

The principal feature in this invention is the spiral shaft, upon which 
— a boss which produces alternate motion by raising and depressing 
a lever. 

771. J. Otpknow, Nottingham, ‘‘ Manufacture of fabrics in twist lace 
machinery.”—Dated 4th March, 1873. 

First, in weaving embroidery or pattern threads in the fabric known 
as tape band, so aa to prod ti or detached ornamental work on 
either or both surfaces of the fabric as desired. Secondly, to means of 
producing raised pile or mid band, having very much the appearance 
of braid, and capable of as produced in various patterns. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Winalasses, Implements, Flour- 
Mills, &c. 
748. R. and R. Bickerton, Berwick-on-Tweed, “ Reaping and mowing 
machines.”—Dated 1st March, 1873. 

This invention consists in giving two, three, or more different speeds to 
the gathering arms and delivery rakes of self-delivery reaping and mowing 
machines, to suit the different weight of crops, so as to deliver the 
bundles or sheaves, approximately to a convenient size and weight to be 
tied and handled, and in several arrangements of gearing for effecting the 
same either by driving the vertically disposed axis of these arms and 
rakes by a counter shaft led parallel to the main shaft and geared to the 
latter by a change of spur gearing and to the former by bevelled gearing, 
or by a screw on the first motion shaft of the cutting mechanism geared 
into a change of screw wheels on the shaft of the rakes, or on an interme- 
diate spindle or axis geared to it by wheels, either disposed at right 
angles to it or parallel to it, in which case it might have many changes of 
differently proportioned and sized spur wheels, any of which might be 
put into gear or actuated when desired by ordinary shifting levers or 
other equivalent means in use for shifting such wheels and clutches into 
them for other ordinary purposes. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
751. J. MacLacHuan, Glasgow, N.B., “‘ Fireplaces or stoves.”—Dated 1st 
March, 1873. 

In one modification the form is generally square in horizontal section, 
and the napa ad is a fire-box, which is wider at its upper part, and 
which has vertical bars and spaces on three sides. The lower part of the 
shell of the stove is made wider than the hottom of the grate, 
ashes falling out through the bars may descend within the shell, whilst the 
ashes are prevented from falling beyond the shell by wire guards fixed in 
the shell. The fuel is supplied from below by means of a vertical screw 
spindle, by turning which a disc in an inner casing is gradually raised 
up with the fuel on it towards the grate. When one disc reaches the top 
of the screw, a second is introduced at the bottom, and fresh fuel is filled 
into the space between the two, after which the upper disc is withdrawn. 
756. J. E. Barractoucu, Yorkshire, “ Kitchen-ranges, &c.”—Dated 1st 

March, 1873. 

These impr in dispensing with masons’ or bricklayers’ 
work, by constructing and arranging the range or fireplace, oven or 
ovens, and boiler, of metal, in such a manner as to form one compact 


+ iat, 





piece, so that it may be placed in any convenient part of the kitchen or. 


room, with a pipe therefrom to the chimney or flue, and by f 


flues, one on each side of 


By % bottom into a 
chamber beneath the bottom wi is formed witha 
become heated 


foading into the Openings with slides or valves are provided 
; or valves 
either at the bottom or 
fresh air. eee combustion pass from 
draught down the side flues into the chamber below, 
up the back flue into the chimney. . 
804. T. J. Smrru, London, “Kilns for baking plaster.” —A communication,— 
Dated Sth M 1 


This consists in constructing an upright kiln fed from the top. 
Beneath the entrance isa gra oy whith the material is screened. The 


solid ions to an ann chamber, while the dust falls down, a 
on separating it from the chamber until it has become sufficiently 

urnt. The heat is led to the annular chamber by means of several series 
of pij uincunxially one above another, into the open ends of 
which the heat enters to pass out into the materiul under treatment 


through small holes near the other end. 
836. < o W., and G. Jonson, Derby, “ Open fireplaces.” —Dated 8th March, 


The object of the invention is to facilitate the heating and circulation 
of the air of the apartment in which the — is applied, also to pro- 
mote ventilation and economy of fuel. For purpose the air to the 
fine through the fireplace is divided by a plate or plates, so that only a 
portion of it s through or immediately over the fire, and the other 
portion joins it above the separating plate or plates. In place of bottom 
bars a solid fire-brick or a metal bottom is used, the brick extending in 
most cases a short distance up the back and sides. Above this the back 
of the fireplace projects somewhat as inverted shelves, to check the 
upward current of smoke and facilitate the action of the flame thereon, 
as well as aiding to communicate heat to an air heating chamber at the 
back and sides, by which air for the same or other apartment may be 
heated. To facilitate the communication of the heat to this air chamber 
it is formed with ribs or gills. 

976. J. BaRLInc, Windermere, Lancashire, “ Fire-grates and stoves.”— 
Dated 17th March, 1873. 

The invention relates to an arrangement of grates or stoves by which 
each fresh supply of fuel may be placed under the burning or incan- 
descent fuel, and consists in using a lever frame of bars in front of the 
open fire-grates, and as a substitute wholly or in for the ordinary 
front fire-bars. The frame of lever bars are vertical, and slide through a 
fulcrum bar which can turn in suitable bearings on the sides of the 
grate. By this lever frame the burning fuel is lifted from the bottom of 
the fireplace, and fresh fuel is inserted under, then the frame bars are 
withdrawn horizontally und placed in their vertical position. A per- 
forated or unperforated plate may be used in place of the frame of bars, 
and a wire guard screen may be employed to prevent the burning fuel 
from falling out when the fresh fuel is being supplied. A damper-like 

late may also be used to draw out of the bottom of the fire-grate, to 
facilitate the feeding of fresh fuel and the burning of slack. 


Class 6.—FIRE-ARMS.—None. 


Class '7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, £6. 

866. E. Gisson, W. J. Taycor, J. P. Barpstey, and R. J. FLETcHeEn, 
Chester, “‘ Felt hats.”--Dated 11th March, 1873. 

In the preparation of fur for the manufacture of felt hats there are 
waste or refuses known as forcing or kemps, and fur dust or machine 
waste, which are of very little value. The object of our invention is to 
utilise this fur dust or machine waste in the manufacture of felt hats, by 
placing the fur dust or machine waste in suitable proportions with wool, 
or wool and fur, on the carding engine, either between two laps of wool 
or on the ’ of alap of wool, or with a mixture of wool and fur, and 
then put through the carding engine in one of the following ways : 
through an ordinary carding engine, through a lap machine, and then 
through a carding engine, or through a double carding engine. 





Class 8.—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

752. J. BucHANAN, Durham, “ Utilising alkali waste.”—Dated 1st March, 

1873. 


The invention consists in combining the waste with sand, gravel. rock, 
slag, waste glass, ashes, or other similar materials. The combination is 
effected by ding the materials together, and the compound is moulded 
into bricks or blocks or used as a cement. 

764. J. HarGreaves and T. Ropinson, Widnes, L hii 
ture of soda and potassa.”— Dated 3rd March, 1873. 





“ny, ft 
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the inventor has two ovens with the range placed betwixt them in some- 

what similar manner, as usual, exeept that the ovens are at an angle to 

each other. 

7659. G. Smirn, Leicestershire, “ Kilns for firing, burning, and drying bricks, 
&-c.”—Dated 1st March, 1873. . ny ae ¥ 

This invention consists of : First,improvements in the construction and 
adaptation of kiln or kilns, oven or ovens, for firing, burning, and drying 
bricks, tiles, pipes, quarries, terra-cotta, lime, clay, and such like 
materials. The fire passes from moutbs or fire-holes or other feeding 
places, through flues at the bottom of the kilns or ovens, to a centre 
chimney or bag or funnel elevated inside to the required height, but not 
through the crown of the kiln or oven. The fire then descends through 
the goods to be burnt, cither by direct action of the fire or by or through 
bags or flues placed among the goods to be so burned, and then passes 
into flues or bags conveniently p! in different parts of the bottom or 
sides of the kilns or ovens to receive the spent heat, from thence to out- 
lets, and afterwards to the drying sheds or chimneys erected for the 
purpose. e heated flues at the bottom of the kilns or ovens can be so 
constructed as to consume the smoke or otherwise ; Secondly, the drying 
shed or building which may be adapted or attached to kilns or ovens of 
the description above given, or to any kilns or ovens where the fire 
wholly or partially descends among the goods to be burnt, is constructed 
of any dimensions and heated by the spent heat of the kilns or ovens, 
conveyed by flues or tunnels of brick or other material laid along the 
bottom or sides of the shed or building, either to the centre flue or toa 
number of smaller flues in other parts of the shed or building, and ulti- 
mately to a chimney erected at any convenient part of the works. 

763. W. Fawcerr, Yorkshire, ‘‘ Fuel economiser and heating or stoving 
apparatus.” —Dated 3rd March, 1873. 

Tubes of fire clay or metal are carried through and below a fire; the 
pipes are —< both ends to the atmosphere, and are led to any room 
or other p desired, and coiled or round ; same air ) Smee 
free passage through the pipes becomes heated as it passes through 
those portions of the pipe heated by the fire, thus a current of air is 
created, which enters cold, is heated in its course, and escapes at the 
other end in a heated state, and in this way any number of rooms may 
be heated wherever the pipes are conveyed, and by only employing one 

re. 


780, J. HamBiet and G. Davies, West Bromwich, Staffordshire, ‘‘ Moulds of 
machines used for manufacturing bricks, tiles, pipes, &c.”—Dated 4th 
March, 1873. 

This invention refers to the dies or moulds of such machines as manu- 
facture bricks and other articles by producing a stream or column of clay 
which is cut transversely into bricks or other articles, and the object of 
this invention is te diminish the friction between the clay and the die or 
mould, and to render the stream or column of clay emerging from the 
die or mould more perfect in form than that produced by the use of the 
ord dies. This is effected by providing the die or mould with 
reservoirs for oil, water, or other lubricant, and also with pipes or 
passages which communicate with slots or recesses in the acting faces of 
the die or mould, so that the surfaces of the die or mould are supplied 
with oil or other lubricant during the passage of the clay over them, and 
the friction between the die or mould thus diminished, and the passage 
of the clay facilitated. 

787. J. Lake, ** Constreution of close or open fire kitchen ranges 
Farge hg furnaces, stationary and locomotive engines.”— Dated 5th 
March, F 

The characteristics of this invention specially embrace and consist, 
viz :—First, the flues being very much con! and are one inch 
in depth, the blast from fires comes directly into contact with hot plate 
and ovens, hence the same are heated in about one-third the time 
—. by any other range. Secondly, 80 
q and certain, the ovens and 
quantity of fuel; hence great Thirdly, the valve and 


and boiler, hence there is no carbon or soot ever re in flues ; 


past the revolving fan ia flues required. , once the blast is 


ly excludes any return current, so that 
invention consumes its own smoke with the exception of a minute or 
two when the fire is first lighted. 


796. = _ Cuapre.t, London, “ Domestic fireplaces.”—Dated 5th March, 
This invention consists in constructing fireplaces with two descending 





bo ery of fuel. 
revolving fan suck or draw the blast fire over top and under ovens | of 





This ists in heating a mixture of sulphate of soda or potassa with 
carbonaceous matter and metallic oxide or oxides to a point short of 
fusion. The mass is then cooled without exposure to the atmosphere and 
lixiviated. 

766. E. Hunt, Salford, Lancashire, ‘‘ Dyeing and fixing of what are known 
as aniline colours.” —Dated 3rd March, 1873. 


This provisional specification describes dyeing and fixing ainline 
colours upon cotton and linen yarns and fabrics with a mordant composed 
of an alumi salt bined with gelatine and " 





799. B. Hust, London, “‘ Extraction of iodine.”—A communication.—Dated 
5th March, 1873. 

This invention comprises the following processes: — (b) Three pro- 
cesses for the extraction of iodine contained in iodates, applicable to the 
extraction of the iodine contained in the mother waters, of the treatment 
of “‘caliche” in the mother waters, of the purification of American 
nitrates, and other similar products. (+) Two processes for the extrac- 
tion of the iodine contained in the form of iodide. 

868. W. WELDON, Putney, Surrey, ‘‘ Chlorine.”—Dated 11th March, 1873. 

This invention relates to the process which is the subject of my former 
patents, dated respectively the 26th July, 1866; the 18th January, 1867 ; 
the 4th September, 1867; the “0th February, 1868 ; the 24th February, 
1868 ; and the 10th March, 1869. It ists in isi g 
by subjecting the deposit which forms in the chloride of poe om 
settlers to a certain methodical washing ; in economising acid and lime- 
stone by employing in the stills an excess of manganese mud, neutralisiny 
if nece the last portions of the acid by lime, allowing the undissolved 
peroxide o: a to settle out, and then, when it has accumulated 
sufficiently, employing|the deposit so obtained instead of fresh manganese 
mud, and dissolving it completely by an excess of acid ; and in certain 
arrangements of apparatus for effecting these objects. 








Class 9.—ELECTRICITY,. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

761. G. K. Winter, London, ‘‘ Electric telegraphs.” —Dated 1st March, 1873. 

The objects of this i tion are the imp ent of duplex telegraphy 
and its application to submarine cables. 
785. one C. Barney, London, “ Electric telegraphs.”—Dated 4th March, 

873. 


By the arrangement described in this pmans specification the 
— Pe directly from the terminus of the copper pole of the battery, 
which is the erd of insulated wire or cable furthest from the battery, 
through the transmitting instrument to the earth, and through the earth 
to the receiving instrument, and through it to the zinc pole of the battery; 
thus all the evil detuction are avoided. 








Class 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
750. W. A. Ross, Belfast, Ireland, “ Apparatus for the manufacture of 

aerated fluids.”—Dated 5th March, 1873. a ” 

This invention consists of apparatus for combining the fluids and 
solutions previous to bottling, by the cahentand or gaseous fluid 
through a cup or chamber containing the required quantity of syrup or 
other solution w! bined with it passes afterwards into the bottle 
by the aid of tubes and valves. 

755. G. H. Saurru, Colchester, Essex, ‘ Apparatus for printing on » 
linen, &c.”—Dated 1st March, 1873. ahd i? ss re 

This invention has for its object the production of a stamp of an 
improved elastic material or composition, which may be used either by 
hand or in press. The improved composition which the inventor 
employs is a mixture of glue and leather disolved by heat, which, 

uired , is poured upon a mould which is 
from any surface of the design or 
elastic stam, 


p- 
London, *‘ Apparatus for treatment of peat.”-— 


shoots are drawn along the surface of the bog 

and transport the peat to the 

machine anda pressing machine. The former may be 
der with a corresponding:inner bar or drum fitted 





Dated 1st March, 1873. 
with slan: 
to scrape off, collect, 


consists of a cu’ 
a hollow cone or cy! 





























Sept. 19, 1873. 


THE ENGINEER 
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with knives. The pressing machine is a mwah __— — = A 
corresponding internal pressing screw taking peat mass al 
large end sai ieodng it out at the small end. 


760, G. G. CaprEELL, Manchester, “ Gilding or bronzing material suitable 
for lithographic printing, stamping, &c.”—Dated lst March, 1873. 

* The features of novelty in this invention consists in taking a natural 

mineral substance found in the veins of certain rocks in Turkey, and 

called there “‘altun-cummu,” and and preparing the same into 

a fine powder, and using it as a substitute for and in the same manner as 

gold or bronze dust, or “‘ liquor” is ployed in lithographic printing 

stamping, and other analagous operations as described. 

762. F. G. Fieury, London, “‘ Water meters or apparatus for measuring the 
. flow of liquids.” —Dated 1st March, 1873. 

This invention relates in the first place to the construction of inferential 
meters with a circular casing, having tangential outlet openings arranged 
in such manner as to produce an induced vortex motion of the 
liquid, and thereby to insure a more reliable action on the surfaces for 
actuating the spindle and recording mechanism. Another part of this 
invention consists in making the circular chamber with a single central 
opening in its lower part or bottom fitted with a vertical tube or casing, 
having an enlarged closed circular top formed with tangential openings 
in its circumference, opposite to which are arranged the vanes or 
surfaces against which the body of liquid in the upper part of the 
circular chamber is caused to operate for actuating the recording 
mechanism. In some cases the meter may be arranged for a reverse 
direction of the fluid. 

765. 8. Russevn, London, ‘* Stoppering bottles.” —Dated 3r March, 1873. 

An improved method of hermetically stop; g bottles containing 
liquids which are non-airated, by compressing the air in the space usually 
left in the bottle between the cork and the liquid, which air, being 
compressed, presses a stopper contained within the bottle against the 
aperture, and hermetically closes it. 

767. G. Simpson, Glasgow, “ Machinery for cutting and getting minerals,”— 
Dated 3rd March, 1873. 

This invention relates principally to improvements in or developments 
of the modes of working described in No. 1471, of 1870. In one modifica- 
tion the coal or other face is undercut across between two parallel 
roads by an endless chain with cutters on it, and stretched across from 
one parallel road to the other. In one of the roads or ways a main endless 
driving rope is arranged to actuate a vertical pulley shaft movable along 
the road on « carriage, and this shaft directly actuates a toothed or sprocket 
wheel for the endless chain of cutters, and fixed on it as low down as 
possible or fixed on a séparate shaft in gear with it. 

768. W. Par.py, Aylesbury, Buckinghamshire, ‘* Construction and manipula- 
tion of apparatus used in the manufacture of gas.”—Dated 3rd March, 
1873. 





This mvention has for its object the construction of improved 
apparatus known as mouthpieces, lids, and fastenings used in the manu- 
facture of gas, and improved modes of manipulating the same; and 
consists in constructing the cross bar and its juncture with the mouth- 
piece of the retort so as to form a hinge or joint without the aid of 
eccentrics, and provision is made whereby the lids may be shifted or 
swung into any required position during the charging or discharging of 
the retorts, and when closed will produce an effectual and sound joint. 
773. P. T. Wooprurr, Machen, Monmouthshire, ‘‘ Manufacture of annealing 

pots and saucers.” —Dated 4th Murch, 1873. 

The invention consists in cutting or dividing the pots from top to 
hottom, or across the top, or in other suitable way, and in cutting or 
dividing the saucers in a similar way, so as to allow for the expansion or 
contraction of the iron when heating or cooling. 

776. J. Lone, A. Forsytu, and J. R. Grirritus, Cardig, South Wales 
“* Method of obtaining artistic results in finishing photographic portraits.” 
—vDated 4th March, 1873. 

A vignetted or other photographic portrait is placed in a printing frame 
in contact with a glass plate or hex medium on which is produced 
stipples or other effects, by which means when the whole is exposed to 
the light a stipple is obtained on these parts of the portrait not protected 
or shaded from the action of the light. When the picture is finished and 
mounted, the stippled parts are rubbed wfth powdered pumice or other 
abrading powder. 

777. J. Arnoitp, London, “ Clinical and other thermometers.”—Dated 4th 
March, 1873. 

The thermometer is secured to inside a case cover ; to use thermometer 
the cover is unfastened, the thermometer drawn out of case, the cover 
reversed and inserted at its opposite end’ in case; the case thus forms 
handle for thermometer. 

778. E. J. C. Wetsu, Liverpool, ‘‘ Construction of telegraph posts, the same 
being applicable also to fencing posts and other purposes.”— Dated 4th 
March, 1873. 

This invention consists in the construction of hollow posts by winding 
a strip or band of sheet iron or other metallic material round a mandril 
in such a manner that each succeeding convolution shall join or partially 
lap over the preceding one, thus forming a continuous rigid tube. 
When the tube is of one given diameter the edges of the band or strip 
of metal are caused to meet, and a narrow flat strip of metal is 
wound or placed over the joints. When the tube is of a tapering form, 
the edges of the band or strip are caused to overlap. In both cases the 
joints are secured and rendered sound by the whole being dipped ina 
bath of suitable cementary material, by preference molten metal. The 
joints are further secured, when desired, by being riveted. 

779. G. Hasextine, London, “ folders for pencils, crayons, and similar 
articles."—A communication.—Dated 4th March, 1873. 

The said invention consists in a tubular case of metal, hard rubber, wood 
or any suitable material, combined with the clamping device proper, which 
isa tube, preferably of spring metal or tempered rubber, open at;both ends 
and slotted. 

783. E. Hunt and G. M. Horwoopn, Salford, Lancashire, “‘ Treating catechus, 
cutch, or gambier, to obtain products therefrom suitable for use in tanning, 
dyeing, and printing.”—Dated 4th March, 1873. 

This provisional specification describes treating the catechus, cutch, or 
gambier, so as to separate the material so treated into two products, the 
one suitable to the requirements of the tanner and the other to the 
requirements of the dyer and printer. 

784. A. Srrauss, London, “ Manufacture of mouthpieces for cigarettes, and 
in tubes or cases with mouthpieces for cigarettes."—Dated 4th March, 
1873. 

This consists in making mouthpieces of cigarettes of paper, roiled or 
moulded into shape, the exterior being tapered to the tip, and overlapped 
to give a holdin g medium to the lips of the smoker. 

788. C. Evtiorr, London, ‘* Method of laminating and crushing bark, and in 
means and apparatus employed therein.” —A communication.—Dated 5th 
March, 1873. 

For this purpese beaters are arranged inside a casing in the side of 
which is an opening through which the bark enters; these beaters are 
arranged in two sets mounted on discs, one of which is fixed on the main 
shaft whilst the other is fixed on a boss working on the main shaft, the 
one set of beaters being caused to revolve in a contrary direction to the 
other set. 

700. H. J. Happan, London, “ Manufacture of envelopes.”—A communica- 
tion.—Dated 5th March, 1873. 

Furnishing envelopes with an outer cover or in pieces ; making their 
edges serrated, perforated, honeycombed, or fluted; securing with 
adhesive material, sometimes mixed with colour; sometimes securing 
edges by metallic eyelet holes and by threads. 
793. W. Morcan-Brown, London, “ Ice-making 

tion.—Dated 5th March, 1873. 

This invention relates to improvements in ice-making machines, in 
which ammoniacal gas is used, and it serves to manufacture the liquid 
ammonia for use therein when so required by pressure of the force-pump. 
795. W. R. Lake, London, “ Manufacture of coloured or ornamented paper 

cloth.”—A communication.—Dated 5th March, 1873. 

The said invention consists in coating paper, cloth, and other materials 
with mica scales reduced to a powder, by first printing on the surface of 
such muterirls, or coating the same with an adhesive substance and then 
spreading the mica thereon ; also in a fabric suck as paper coated with 
mica scales; further, in a compound consisting of disintegrated mica 
with transparent: or tr t adhesive subst ; also in a compound 
consisting of mica scales, transparent or translucent adhesive substances, 
and glycerine. 

800. F. Kixper, Cambridge, “ Washing 
Dated 5th March, 1873. 

This invention relates to the construction of a machine for washing 
clothes to be used in combination with a wash tub, wherein the clothes 
are cleansed between a fixed and a revolving horizontal rubbing disc. 
The upper disc revolves on a fixed central vertical spindle firmly secured 
in the lower fixed disc, which is held removably in the bottom of a tub, 
The under face of the lower disc is provided 
bottom of the tub, and _ may be pierced with holes to allow of the circu- 
lation of the water. The upper face of this lower disc is supplied with 
a series of raised ribs radiating from the centre, The upper disc is pro- 
vided with the usual series of Sins and radiating ribs on tts ru sur- 
face, and operated by a horizontal cross lever supported on stan 8 
aflixed in footplates attached to the upper face of the disc. 

802. T. Brown, London, “‘ Glass mirrors.”—A communication.—Dated 5th 
March, 1873. 

This provisional specification describes apparatus for a and 
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desired pattern, the glass afterwards submitted to sufficient heat to 
fuse the acid. ws 
844. J. Burtey, Birmingham, “‘ Infants’ feeding bottles.”—Dated 10th 
z March, + * a eet A oo a 

to invention the glass feeding bottle is yo from 
being broken by a case or covering made in halves jointed or hinged to- 
gether, so that the case can ly be opened for receiving the bottle, 
and closed upon the bottle. Thg case fits closely upon the exterior of the 
bottle and is cushioned or lined internally with some soft ma’ e 
jointed halves of the case are secured together by a cap, which cap also 
serves to prevent the cork from being aecidentally withdrawn from the 
bottle. This cap is either detachable from the case or forms part of the 
jointed halves of the case. In the former arrangement the cap is fixed in 
its place by a bayonet joint fastening or by screwing, or is jointed to the 
case and fastened by a spring snap, and in the latter arrangement the 
halves of the combined case and cap are secured together preferably by 
spring snap fastenings. 
852. A. Favor, Bordeaux, ‘‘ Parasols, &c.”—Dated 10th March, 1873. 

This invention consists principally in the employment of an additional 
piece which is arranged between each rib and the corresponding stretcher 
of the frame, with the object chiefly of curving the rib when the umbrella 
or other article is being opened, and of thus making the whole frame 
take the desired form without producing any strain upon the silk or 
other covering. 

878. W. Marner, Manchester, “ Steam drying cylinders.”—Dated 11th 
March, 1873. 

To the interior of the cylinder, in lieu of the ordinary annular blocks, 
which divide the cylinder into compartments, the inventor solders or 
otherwise connects a spiral stay made of tinned sheet metal, or other 
suitable material, and the spiral stay terminates in a scoop at each end of 
the cylinder ; one scoop is connected direct to the discharge trunnion, 
and the other by means of a diagonal pipe. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CONTINUED IMPROVEMENT IN THE DEMAND FOR IRON—UNPROFIT- 
ABLE STATE OF THE FINISHED IRON BRANCH—IMPORTANT 
MEETINGS OF IRONMASTERS IN LONDON, MIDDLESBROUGH, AND 
WOLVERHAMPTON: Resolutions to bring down wages—ONn 
*CHANGE IN BIRMINGHAM YESTERDAY : Quotations—THE TRANSAC- 
TION IN AMERICAN IRON IN LIVERPOOL : How criticised here—Im- 
PORTANT DISCOVERY OF HEMATITE ORE IN SHROPSHIRE: The 
quality of theore—THE COAL TRADE : Prices—MUTUAL ARRANGE- 
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PROPRIETORS AND IRONMASTERS TO MAKE A MINERAL RAILWAY— 
THE MISCELLANEOUS TRADES OF BIRMINGHAM: Branches 
specified. 

THE iron trade is spoken well of so far as it relates to the number 
of orders in hand, which are larger than some few weeks past. 
The progress is satisfactory, as compared with recent dulness ; but 
the profits are declared to have been brought down to a shadow, 
indeed masters are averring that the finished iron industry has 
never been worse in respect of profit than in the past six months. 
When materials have been purchased at current rates, the result, 
in the great majority of industries, has been a loss, This is the 
declaration of men of experience and probity. Hence it is greatly 
desired that at the ensuing meeting on the wages’ question relief 
will be forthcoming in a reduction of the wages of the ironworkers. 
On Wednesday afternoon a meeting of the executive committee of 
the Ironmasters’ Association of South Staffordshire and East Wor- 
cestershire was held at the Swan Hotel, Wolverhampton, Mr. G. 
J. Barker, the chairman of the association, presiding. The meet- 
ing arose out of a conference of ironmasters of the North of 
England, of North and South Staffordshire, and of the Midland 
Counties, which was held in London on Friday last. Atthat conference 
it was unanimously agreed that the wages of ironworkers should 
be reduced after Oct. 4th. To receive thedeputation who attended 
that conference as the representatives of the South Staffordshire 
ir ters, the ing on Wednesday afternoon was called. 
The chairman, with Mr. D. Jones (the secretary) and others, told 
what had taken place. The meeting fu'ly concurred in the deci- 
sion to which the conference had come, their own experience being 
similar to that of the bers of the finished iron trade elsewhere, 
that the mills and forges have been carried on at a loss in the 
past half-year to all proprietors who have had to buy their own 
materials and fuel ; and it was resolved to notify what had taken 
place to the Ironworkers’ Association. It was further resolved to 
call a meeting of the Board of Conciliation on the 29th inst., to 
take the subject into consideration. We may add that the North 
of England ironmasters have met in Middlesbrough and resolved 
upon the {following resolution :—‘‘ The employer members of the 
Board of Arbitration for the manufactured iron trade of the North 
of England having considered the condition of the finished iron 
trade during the past six months, and also the prospects for the 
future, are unanimously of opinion that on the termination of the 
present agreement on October 4th, a considerable reduction in 
wages should take place.” 

The demand for iron for immediate shipment was good to-day 
(Thursday), on ‘Change in Birmingham, but the lots sought were 
very small. Merchants at home were also purchasing in trifling 
quantities. Plates averaged from £15 to £16, gener-] qualities, 
and bars were from £14 12s, 6d. to £13 and £12 10s. The number 
of firms is decreasing from whom iron is to be had at the lowest 
quotations. . , 

The impossibility of American ironmasters being able to make 
and sell merchant bars at £1110s.in England, may be demonstrated 
by the following illustration. To e a ton of puddled bars 
would cost at the present price of pig iron in that country some 
£8 10s. for raw iron alone, and the wages of the operatives would 
be £1 16s. So that in the partially manufactured condition of 

uddled bars, the iron would be worth £11, if merely 14s. should 
set down as the cost of the fuel used in the puddling furnace. 

The puddled bars would then have to be cut up and piled, and re- 

heated in the mill furnace, and rolled out into the merchant bar, 

and brought across the Atlantic. That all that must cost much 
more than 10s, is )  aaqnong to every’one, The transaction in 

Liverpool is regarded here as a “‘ fancy” tx tion of no busi 

import. 

Shropshire houses have followed the advances made by certain 
of the Staffordshire firms, and Shropshire rods are, therefore, now 
strong at £14 5s, to £14 10s, for general samples, and £16 for best. 

A discovery which promises to be of very great importance to 
the iron gay | of South Staffordshire and Shropshire has just 
been made in the last-named county, It is no other than the 
finding of veins of hematite iron ore, equal in quality to the finest 
Cumberland samples. The ore has ond analysed, and is pro- 
nounced to contain 57 per cent. of iron. It is traceable about six- 
teen yards from the surface in veins some two inches thick. The 
veins seem all to dip in one direction, and lie, as they do in some 
parts of Cumberland, just under the limestone and above the 
slatey clay seam. What may be the extent of the seams, and 
whether or not they terminate at the end of the dip in a basin of 
ore, has yet to be determined; but, in the full belief that the pro- 
perty is of great value, Messrs. Saunders and Hipkins, mineral 

ents, of Wolverhampton, have secured 1100 acres. The tract is 
about to be examined by Staffordshire ironmasters, to whom 
samples of the ore have been shown. After that inspection 
it will be determined what shall be the precise form of the commer- 

cial undertaking under which the estate will be d 
Best coal is still difficult to get. The men cannot be i 

upon to work anything like full time. Best furnace is from 

16s, 6d. to 19s., and best house coal is 22s, and 24s. per ton at 











the pits. 

Called by Messrs, Groucutt, there was held on Wednesday in 
Wolverhampton a private representative meeting of colliery pro- 
prietors having mines about Bilston and Darlaston. It seems that 
the Bilston and Darlaston districts are divided at one point under 
d by a natural barrier, locally termed ‘‘a horse’s back,” and 





glass by the use of boracic acid applied to the surface of the glass in any 


that upon each side of the barrier there is an extensive tract of 





minerals which has long been altogether drowned out. By con- 
tinued pumping’ throughout two years, Messrs. Groucutt and 
Messrs. Thorneycroft and Co. have now all but entirely cleared 
the pound on the Bilston side. Similar determination has not, 
however, been evinced at Darlaston. The result is that the water 
on that side is rising and is flowing over the barrier into the 
Bilston pound, threatening thereby to make nugatory the two 
seo work of the pumping engines of Messrs. Thorneycroft and 

lessrs. Groucott. Messrs. Groucutt desire that by arrangements 
between the colliery proprietors on either side of the barrier the 
difficulty should be at once grappled with, and pumping continued 
simultaneously till both pounds are cleared. ‘The cost, it is sug- 
gested, should be borne pro rata by every proprietor. 

Likewise in Wolverhampton, on Wednesday, there was a meet- 
ing of colliery proprietors and ironmasters whose property will be 
benefited by this and other mine drainage operations in and 
about the Willenhall and Darlaston district, and they resolved to 
make a separate line of railway, of about a mile in length, through 
their property. The line will begin at the Crescent Bridge of the 
London and North-Western Railway system at Willenhall, and 
pass through the collieries of the Greenfield Company, and those 
also of Messrs, Addenbrooke, Messrs, Ward, and the Herbert's 
Park Company. There will be sidings to the different works on 
the route, to the cost of which the London and North-Western 
Railway contribute. The undertaking will be a limited liability 
concern, composed of the owners of the soil, who will have to 
apply for no legislative power, and who will probably work the 
line themselves, It will not be used for other than mineral traftic 
purposes, 

The Birmingham trades are generally fairly engaged, and in- 
quiries on home account are reported as coming in very satisfac- 
torily. Machinists, engineers, and ironfounders are busy on 
constructive ironwork, girders, pillars, &c., as well as in the 
manufacture of engines, machinery, and shafting. Mill rolls are 
in good demand for Russia and the North of England ; and the 
orders for portable apparatus continue unabated. Iron- 
plate workers are exceptionally busy in the manufacture 
of boilers, safes, tanks, Xc.; and galvanised ironware is 
in increasing ‘lemand, notwithstanding the recent advance 
in prices necessitated by the rise in spelter. The cut nail 
makers are doing « good business, This branch, like most others 
affected by the price of iron, has experienced a decided improve- 
ment in the past fortnight or three weeks. Consumers have 
been withholding their orders in the expectation that the price 
would come down by reason of a fall in coal. So soon, however, as it 
was found that there was no chance of reductions in coal taking 
place this year, then all hope of ease in the price of iron had to be 
abandoned, and buyers who needed a suyply before spring reap- 
pears have had to enter the market, Quotations of cut nails have 
not beeen altered since the last drop of £2 declared in June by the 
Associated Masters, They now stand at £15 per ton for the kinds 
most largely used. 

Messrs. G.) B. Thorneycroft and Co., ironmasters, of Wolver- 
hampton, have added a new plate mill to their Shrubbery Works. 

The directors of the Muntz Metal Company have intimated their 
intention of paying an interim dividend, payable on the 1st 
October, at the rate of five per cent, per annum, for the half-year 
ending with June, 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE ARBITRATION IN THE ENGINEERING DISPUTE—THE MOULDERS’ 
STRIKE IN MANCHESTER—ANOTHER FALL IN THE IRON MARKET : 
Prices, however, maintained—GENERAL UPWARD MOVEMENT IN 
THE PRICE OF COAL— The present pit quotations. 


THE arbitration in reference to the late threatened lock-out of en- 
gineers in this district has had a narrow escape of coming to an 
abrupt termination in consequence of the postponement to which I 
alluded last week. A considerable amount of dissatisfaction was 
expressed by the men, and a meeting was held to consider what 
should be done, but ultimately the postponement was agreed to by 
a large majority. The date for the arbitration has now been defi- 
nitely fixed for the 11th of October, and the statements on both 
sides, I am informed, were to be in the hands of the arbitrator (Mr. 
A. J. Russell, Q.C.,) this week. In accordance with the arrange- 
ment fordealing separately with the machine and tool departments, 
the rate of wages paid at seven machinists and four tool makers’ 
shops in the district has been selected as the basis on which the 
arbitrator may give his decision in regard to the demand for an 
advance of 2s. per week made by the men employed at Messrs. 
Hetherington’s Works, 

The strike of moulders in the Manchester district continues. 
Although some of the smaller founders have made concessions to 
their men, the principal firms still hold out, and some of the men 
are now leaving the district. By these means the number of men 
on strike has been reduced to 200. 

In the iron market of this district there is again a decided Jull. 
Buyers appear to have pretty well covered their requirements for 
the present, and are holding back to see what turn trade will 
take. At the usual Manchester weekly meeting, on Tuesday, very 
little was doing, and pig iron generally was quiet. Foundry num- 
bers, however, continue rather scarce, and, as a consequence, 
makers are able to command moderately good prices for prompt 
delivery, No. 3 delivered in this district ranging from 115s. to 
117s. 6d. per ton. For forge bers the d i continues very 
dull, and there is now more disposition on the part of makers to con- 
cede something in prices where contracts appear probable, Forge 
pig iron delivered in this district may now be considered worth 
about 105s. to 107s. 6d. per ton. In manufactured iron, makers 
who are now generally pretty well engaged for the next two 
months do not appear at all inclined to reduce their late rates for 
the purpose of pushing sales, and the quotations for bars remain 
at about £12 5s. to £12 10s. perton. There have been a few 
inquiries for next year’s delivery, but nothing as yet to afford any 
basis in regard to future business. 

There is a very brisk demand for all descriptions of sound coal, 
but common qualities, although by no means plentiful, are not so 
much inquired for, and prices are not quite so stiff as those for 
house fuel. Since the present month set in there has been a 
pretty general upward movement in prices, so far as house coal is 
concerned. In the Wigan district prices, except for burgie and 
slack, have been advanced to the full list rates of last May, and 
the general pit quotations are now as under: Best Arley Mine, 
21s. ton ; Pemberton four feet, 2Us.; Wigan four feet, 16s, 6d. 
to ie: burgie, 14s, 6d.; and slack, 13s, 6d. per ton. In the 
Bolton district prices are also stiffer, and are now generally on a 
level with those in the Wigan coalfield, In the Moss Gate and 
Little Hulton districts engine coal has this week been advanced 
about 1s., and house coal 1s. 8d. to 2s, 6d. per ton. In the Man- 
ohester district nrices are very firm without material alteration. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS ON THE STATE OF TRADE—PRICES AND DEMAND 
FOR ORE, PIG IRON AND FINISHED IRON—STEEL RAILS: Eng- 
lish makers beaten by continental manufacturers—BESSEMER AND 
OTHER DESCRIPTIONS OF STEEL: Prices—AMERICAN COMPETITION 
—DEMAND FOR MACHINERY—COAL CARRIED FROM SOUTH YORK- 
SHIRE AND DERBYSHIRE TO LONDON, 

THERE is no marked change to report this week in the general 

condition of the iron, steel, and miscellaneous trades of this 

istri ices are, r the wath well ban pane A a 
uence of the revived deman ough there are wanting 

Cotanees in which makers have “shaded” prices a little in order 
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to secure good commissions. Pig iron, hematite, and Northampton 
ores remain at the same rates as last week. Spanish ore is yet in 
stock here, so that the Carlist stoppage has not had immediate 
effect. I hear that these mines are likely to be re-opened as soon 
as labour can be got for that purpose. it Spanish labour is not 
available, an effort will be made to import some from other 
sources, probably from Ireland or Wales. 

Finished iron is in fair, but not urgent, request, at prices given 
in the “‘ prices current” ot to-day. 

The make of steel rails is about up to, but not in excess of, the 
average turn out here ; one or two local houses having failed to 
secure certain continental contracts for which they competed. As 
an example, Imay mention that at Liége a few weeks ago eighty 
lots, of 500 tons each, of Bessemer rails were taken by the Bochum 
Works (Westphalia) at £18 6s. 3d. per ton; Creuzot quoted 
£18 17s.; two English firms, £19 and £19 2s. 6d. respectively, and 
Belgian makers still higher. 

Bessemer steel is yet in request, in the bloom at about £16 10s. 
to £18 ; as rails, at £17 to £18 10s.; and as tires, axles, crossings, 
&c., in proportion to those rates. 

There is a good inquiry for cast and miscellaneous steel. Spring 
steel is worth £22 to £26 10s.; common cast, £30; blister, £42 to 
£46: shear, £44 to £47; double shear, £45 10s. to £48; best cast 
and tool steel £60 to £70, according to shape and quality. 

A great deal of attention has been drawn to a statement, pub- 
lished by the Liverpool Daily Post, to the effect that Messrs. W. 
S. and N, Caine, of that town, had purchased from Messrs, 
Jackson and Chase, of New York, 100 tons of American round 
and square bar iron, guaranteed equal in all respects to Stafford- 
shire, at £11 10s. per ton delivered in Liverpool. The present 
lowest price of Staffordshire bars being £12, and from that sum 
up to £13 10s. and £14, it necessarily follows that our market is 
by this transuction completely and very effectively undersold. 
The fact should not be without its lesson for our iron trade, not to 
speak of its great significance to the coalowners, whose fault it is 
that such a thing is rendered possible; but it is, so far, only a 
representative and isolated instance. I have advices to-day 
from the United States, in which allusion is made to the 
very transaction under notice; but an opinion is expressed that 
at present the example cannot be followed to any great 
extent, the producing capabilities of the United States being 
insufficient for the full satisfaction of their own requirements. 
Nevertheless, land as sites for works is so cheap, labour 
fairly plentiful, and machinery so extensively used where 
we employ hand labour, that we need not be surprised if our 
own market keeps up to have many further transactions of the 
sime nature recorded, The leading iron journal of the States 
publishes, under date August 11th, a letter from Mr. Baird, a 
I’hiladelphia manufacturer, in which he advocates an opinion, the 
result he states of a long and comprehensive tour through Eng- 
land, that there is already a fine and certain opening in this 
country for the sale of American made stoves and other articles, 
and suggests that the trade be entered into earnestly and at once. 
Various other communications from the States are expressive of 
similar sentiments, and, altogether, it is almost beyond ques- 
tion that we have at last, by our own abnormally high quotations, 
raised up eager and able competitors for our foreign and colonial 
iron trade, Already America is supplying Canada and other 
North American colonies, and Belgium has beaten our own rail 
makers in continental competition, not to mention the fact that 
a French Charleroi company the other day secured a heavy con- 
tract for rails from the Belgian Government in the teeth of two 
sheffield, a Belgian, and Westphalian firm. 

There is little or no diminution of the demand for machinery, 
and I have little or no doubt that this branch of industry has by 
far the most reliable future before it of any one department of the 
iron trade, seeing that our own colliery extensions are enormous, 
and irenworks equally extensive, with the prospect of supplying 
nearly the whole world with iron and metal working machinery 
for the development of those industries everywhere. 

During last month the coal traffic to London was less than in 
August, 1872, but in some qualities, Silkstone for instance, there 
is an increased tonnage on record. Of Silkstone 16,111 tons were 
carried in 1873, as against 14,218 in August, 1872. From West 
Yorkshire 8950 tons were sent, as compared with 11,607 in last 
August. Of the ordinary thick or Barnsley coal, 14,590 tons were con- 
veyed in August, 1873, and 19,940 in August, 1872. The returns of 
Derbyshire coal show a great decrease, the totals being 74,901 and 
91,495 tons respectively. Olay Cross figures for 18,653 tons in 
place of 26,588 in August of last year. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Tuk CLEVELAND IRON TRADE: Prices again easier : The finished 
won trade sluggish—SHIPBUILDING AND ENGINEERING—THE 
DANKS FURNACES AT WORK AT MIDDLESBROUGH—THE WAGES OF 
IRONWORKERS—THE COAL AND COKE TRADES, 

THE iron market is again easier. On ’Change at Middlesbrough, 
on Tuesday, there was a larger attendance than there has been for 
weeks past, but the amount of business transacted was scarcely 
worth naming. Buyers were slow to make inquiries, and were 
slower still to purchase, believing that by waiting they will be 
able to buy iron cheaper than at present. Makers, being well sold 
forward, were indifferent about business, and consequently next 
to nothing was done. What was sold was at a decrease upon last 
week, and at the close of the market it was found that the price of 
No. 3 was 100s. per ton. A great deal is said about “ Bears” 
trying to bring down prices, but I am of opinion that in a short 
time the condition of trade will reduce the price of pig iron several 
shillings per ton. Certainly the price of coke continues high, but 
the production of good coke has considerably increased lately, and 
the slightest falling off in the demand for pig iron would at once 
bring down the quotations for coke. 

The finished iron trade is dragged along in a sluggish way. The 
works are kept going, but everybody conned ait them is 
grumbling about the unremunerative prices. Of course, as I 
have previously pointed out where the owners of finished iron- 
works are also the owners of blast furnaces, mines, and collieries, 
things are very different. Everybody requiring iron seems to be 
determined to buy only from hand to mouth until prices are lower. 

Iron shipbuilding is not so brisk as it ought to be, the high quo- 
tations checking trade. Engineering is fairly employed. 

At last the Erimus Iron Company, of Middlesbro h, have 
started their new works, which have been built specially for the 
making of iron by the Danks a On Tuesday morning one 
of the Danks machines was charged and put in motion. ere 
was no ceremony at the commencement of the work ; the proceed- 
ings were, in fact, private. I am informed that after a litile 
hitch, which might expected at the first, the furnace worked 
well, and that the start was pronounced satisfactory. 

The trade is looking eagerly forward for the results at those 
works. As I have previously stated, if the Danks process works 
as well on a large scale—and it will be thoroughly tested at those 
works—as it has on an experimental scale, the days of hand 
puddling are numbered. The Danks puddling furnace proving a 
commercial success at the Erimus Ironworks, will quickly be in- 
troduced into all the large ironworks of the kingdom. 

The question of the wages of the ironworkers is attracting more 
and,more attention. Several meetings have been held on this im- 
portant question and it seems to be generally anticipated that the 
ironmasters of the North of ative will ef the men to submit 
to a reduction after the end of this month. I have no doubt that 
through the North of E d Board of Arbitration an amicable 
settlement will be secur 

Over and over again we have been told that coal will never be 
so cheap as it has been, If by that phrase, which is so commonly 
used by interested parties, it is meant that coal will not be 
cheaper than it is at present, I for one certainly do not believe in 





the Lp mae A great deal of unreliable matter has been written 
about the extent of the coal-fields of this country, and every now 
and again a cry has been raised about the duration of 
the coal-fi which has created considerable alarm and raised 
—-. Without going minutely into the question of duration, I 

ow bee that at present the production of coal in Northumber- 
land, Durham, and Yorkshire is enormous, and from the exten- 
sions which are being made there seems to be no limit to the 
power of supply. At mt the best cokes cannot be had for less 
than 32s. 6d. per ton, but as the production is increasing so rapidly 
it is expected that prices will soon be lowered. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE ScOTCH IRON TRADE : Less excitement in the warrant market : 
Decrease of 3s. in prices : More business doing : Makers’ quotations 
irregular : Shipments and imports—THE COAL TRADE: Slight 
advance in prices : Demand improving—MINING INTELLIGENCE : 
Proposed national confederation—THE COLYDE SHIPBUILDING 
TRADE. 

THERE has been less excitement in the Glasgow warrant market 
during the past week, and prices have receded about 3s. per ton. 
The amount of actual business done has increased on the 
whole, although the figures have been constantly fluctuating. On 
Thursday the market opened flatly at about 113s. 6d., but imme- 
diately advanced to 115s., and improved during the day to 
116s. 6d., which was the closing quotation. The market was 
steadier on Friday, with a good business at from 116s. 6d. to 118s., 
closing firmly at the latter. On Monday there was a moderate 
business at the opening at 118s. 6d., but in the course of the day 
prices receded, and at the close were—buyers, 116s,; sellers, 
116s. 6d. There was a fair business on Tuesday, from 115s. 6d. 
but subsequently prices declined to 114s., where they remained 
at the close. 

It is not easy to give accurate quotations of the makers’ brands 

on account of the irregularity of the market. The best brands 

are a little lower, while the ordinary ones, which are somewhat 
scarce, hardly show any alteration. The following are the quo- 

tations :—Gartsherrie, No. 1, 130s.; No. 3, 125s.; Coltness, No. 1, 

130s.; No. 3, 120s.; Summerlee, No. 1, 125s.; No. 3, 118s.; Carn- 

broe, No. 1, 125s.; No. 3, 118s.; Monkland, No. 1, 120s.; No. 3, 

1l6s.; Clyde, No. 1, 120s.; No. 3, 116s.; Govan, No. 1, b$ 

No. 3, 116s.; Langloan, No. 1, 127s. 6d.; No. 3, 118s.; Calder, 

No. 1, 1258.; No. 3, 120s.; Glengarnock, No. 1, 125s.; No. 3, 

119s.; Eglinton, No. 1, 120s.; No. 3, 117s. 6d.; Dalmellington, 

No. 1, 120s.; No. 3, 117s.; Carron, No. 1, 125s.; Shotts, No. 1, 

127s. 6d.; No, 3, 118s. 6d.; Kinneil, No. 1, 120s.; No. 3, 115s. 

The shipments from Scotch ports during the week ending 13th 
inst. amounted to 11,927 tons, being 1298 more than in the pre- 
vious week, but 2202 less than those of the corresponding week of 
1872. The imports of Middlesbrough pigs at Grangemouth for the 
week were 2335 tons, being 145 more than in the previous week, 
and 1685 of an increase on the corresponding week of last year. 
The recent rise in the price of iron is set down as the pretext for 
an advance which was made a couple of days ago in the price of 
coals. It is not pretended that dealers have now greater difficulty 
than formerly in obtaining supplies, indeed they are much more 
extensive since the miners’ disputes were settled, but the consump- 
tion at home is naturally on the increase, and cheap coals can 
hardly be looked for this side of winter. Household sorts have 
been advanced in Glasgow 2s. per ton. There is an improvement 
in the Fife coal trade since last week, and the prices of all kinds 
are tending upwards. The home demand is very brisk, and every- 
thing finds a ready sale. Very little has been done in the way of 
providing stocks for the winter, and prices on that account, as well 
as for other reasons, are likely to be maintained. The shipping 
trade is also more active than it has been for several weeks. 

There is very little agitation at present among the miners, but 
the unions are quietly working at such matters as increasing their 
numbers, looking after the ventilation of the mines, and adjusting 
the — of weighing. In the Fife and Clackmannan district, 
which was only formed in the early part of the present year, the 
union numbers 5100, and has an accumulated fund of upwards of 
£5620; in Stirling and Linlithgow thereare 5000 members in union, 
who have £2396 in hand; andin the Wishaw union, which was formed 
in February last, there are 1400 members, and the numbers are 
being added to every week. A meeting is about to be held in 
Glasgow with the object of forming all the unions of the country 
into a confederation, which, it is expected, would enable the men 
to act the better in concert in the case of strikes, Hitherto there 
has been a want of bsg | on this subject of confederation, but 
it is thought the leaders will ultimately manage to accomplish it, 
and thus complete an organisation towards which they have been 
working for a series of years. 

Another steamer has just been built at Glasgow for the State 
Line Steamship Company (Limited), which was formed a short 
time ago to conduct passenger and gi traffic between Glasgow, 
Ireland, and New York. The new steamer, which is named the 
Georgia, is 2500 tons register, has engines working up to 1600- 
horse power, and was built by the London and Glasgow Engineering 
and Iron Shipbuilding Company (Limited), Messrs. William 
Hamilton, of Port-Glasgow, have launched the Dalambre, 1240 
tons, for Messrs. Lampert and Holt, of Liverpool, to be employed 
in the Brazilian trade. 

A fair average amount of work has been turned out from the 
Clyde a yards during the month of August. The 
tonnage of vessels launched was 21,050, which exc by 3000 
tons the output of the corresponding month of last year. The 
largest vessel launched during the month was the a 4250 
tons, and 550 horse power, for Messrs, Henderson Brothers’ 
Anchor Line Steamship Company. 





WALES AND THE ADJOINING DISTRICTS. 


(From our own Correspondent.) 

CyraRTHFA Works: Probable manufacture of steel rails —AN 
EMPLOYMENT WANTED FOR WOMEN—THE COALOWNERS’ Asso- 
CIATION : Formation of the union : Its object : Large reserve fund 
—THE IRONWORKS — Mk, MartiIN—Mr. Davip RoBerts—THE 
COAL YIELD: Large transport and shipment; Rumours of troubles : 
Probable advance of prices —IRON EXPORTS—END OF THE 
GELLI STRIKE: Zyranny amongst the colliers—THE CARDIFF 
AND SWANSEA SMOKELESS STgAM CoaL CoMPANY. 


THE sale of Cyfarthfa Works still continues to be the leading sub- 
ject of interest, and in many quarters of astonishment. It is 
understood that the field near the office, and which would be one 
of the most eligible of places for a steel mill, has been reserved by 
Mr. Crawshay, so that no extension of the works by the new fer 
prietary should interfere with the — of his ds, all of 
which and the castle he retains. Speculation is afloat as to the 
course which will be taken by the purchasers. This may be said, 
that for a long period Mr. Crawshay has refrained from | 
any of the new mechanical een which may readily be foun 
in other works, so that a wide field is opened for improvement. 
The manufacture of steel rails may be carried out at Cyfarthfa, 

but what is most desirable is, that either there, or in connection 
with some of the large works, there should be a manufacture of 
iron goods sufficiently light in character for the employment of 

irls and women who previously laboured on the tips. Surprise 

as often been expressed by the tourist in Wales that here iron is 
raised of excellent quality, yet the manufactures are confined to 
rails and bars, I shall for the operations of the new firm 
with interest, 


i sectionjof labour is unemployed. 
The Coal lee bee 





of South W: and 
Monmouthshire is os formidable A 
my =F was held at on Saturday, 
was fairly started. The object is “the mutual protection and in- 





demnification of each member from losses caused by the stoppage 
of his colliery, or by any difference with the workmen in his em- 
ploy. Also for the a of regulations and other means for 


the general protection of the trade and business of the members as 

owners of collieries.” The meeting was attended by a leu 

number of influential colliery owners, and the rules were f 
and —s by the following :—Messrs. R. Fothergill, 

. T. Clarke, W. T. Crawshay, W. Menelaus, T. Robinson, H. 
Bailey, M. Curtis, G. Elliot, M.P., D. Davies, E. Lewis, H. H. 
Vivian, Yeo, Talbot, M.P., Norton, Bidder, &c, A reservation 
fund of £300,000 is to be formed. 

fone tesng, 4 notes of pro reach us from Briton Ferry, and 
at Tredegar, Blaenavon, and Ebbw Vale, good work is being done. 
Mr. Henry Martin, son of Mr. George Martin, of Dowlais Works 
has received a valuable opens in Japan. A fine coal-field 
has been opened there, and he proceeds there to overlook the de- 
velopment. Mr. David Roberts, who has been connected with the 
Taff Vale Works for upwards of twenty years, has been appointed 
manager of the Britannia Iron Works, Middlesbrough. There 
was a warm expression of feeling amongst the employés last week 
on = occasion of his leaving, and a valuable presentation made 
to hi 

The coal yield has been satisfactory this week, and very large 
trains have left daily for the port of Cardiff, for py rediten § and 
London. The Midland Railway — amongst the leading coal 
carriers for the London market. Judging from these, and other 
indications, it is evident that the colliers are bent on making up 
for lost time, and while a few of their number are amusing them- 
selves with threatenings of strikes, the main body are working 
well. I must not, however, conceal the fact that men holding 
posts of influence among the colliers plainly intimate that there 
are troubles in store. 

Prices of coal are improving, and important contracts have been 
made within the past week at improved rates, Coal owners are 
positive that no lower price will be quoted, and say that it is most 
probable that an advance will be made next month, At every 
colliery numerous orders are in hand, and in some cases it is quite 
a favour to get anything like attention. ‘ 

The iron exports this week have been small. Nantyglo and 
Blaina dispatched 166 tons of rail iron to Cronstadt. A quantity 
of bridge-work was also sent to Russia, from Jones and Co. 
Rhymney sent a cargo of rails to Rio de Janeiro. The shipment 
of wagons to Rio de Janeiro has also been considerable. 

There has been a settlement of the dispute at Gelli Colliery, so the 
* small ” strike of South Wales is now almost ended. Mr. Dalziel, 
the secretary of the Coalowners Association has published two 
letters expressing the ‘‘ tyrannical conduct ” of the Miners’ Union. 
From them it is easy to see that no collier can work in safety with- 
out having a union ticket, so the protest against the discharge 
note system is reallyjmost illiberal. Colliers, I am informed, are 
also opposed to letting any novice enter a coal-pit without pay- 
ing a“ ’prentice fee” of £5. I publish this on good authority, 
and shall only be too glad to receive an authoritative denial. 

The first meeting of the Cardiff and Swansea Smokeless Steam 
Coal Come has been held. It was in all respects satisfactory, 
















































and a dividend of 25 per cent. was declared. 
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AMERICAN IRON. 

It would appear to be almost a matter of necessity that 
the good people connected with some one or other of the 
great industries which contribute so much to the wealth 
and prosperity of this country should periodically be 
frightened into a species of panic, and driven to the belief 
that their trades are doomed to decay, their profits to grow 
small by degrees and beautifully less, and that they them- 
selves instead of being princes in the mercantile world, are 
to sink into poverty and insignificance. A short time past 
the cry was due to the dearth of cotton fibre, and although 
that jack certainly produced a serious effect on the pros- 
perity of our Lancashire and other spinners, the evil was 
on the road to cure itself by our obtaining the necessary 
staple from other fields, when the cessation of the American 
civil war and the opeuing of the Southern ports sent a great 
portion of the trade back again into the old channels; not, 
however, until our Indian possessions had reaped, in spite 
of gigantic failures from over speculation, no inconsiderable 
benefit from the interruption of the Transatlantic supply 
which had occurred. At the moment we write the shadow 
which has frightened not a few of our iron producers, 
and set to work some of the alarmists who are so constantly 
prophecying the collapse of our commercial prosperity and 


the loss of our position as the greatest manufacturers in the , 


world, is a statement which appeared in more than one of 
our daily contemporaries, that an importation into Liver- 
pool of American iron was about to take place, and that 
this said iron would be delivered in that market at a price 
which, quality taken into consideration, would favourably 
compete with our best Staffordshire bars. The affair, 
however, turns out to be a mere canard, something like 
the story of George Colman’s well-known rhyme on the 
“Three black crows,” for we learn from a letter published 
in one of the Liverpool papers that not only is there no 
American iron likely to arrive in the Liverpool market to 
compete with our own make, but the New York tirm from 
whom this novel purchase was said to have been made, have 
written to the effect that “it is not to be expected that the 
conditions of the trade should hold so that any extensive 
shipments could be made to England for some time to come,” 
and “although prices are low” in America, an order for 
the English market “could not be done at £11 10s. without 
some loss.” J?idicu!us mus, as this story which the mountain 
of rumour has brought forth of the importation of American 
madeiron into our markets may be, there areyet certain indi- 
cations in the very fact of such an idea having found cre- 
dence, and believers, if only for a few moments, in its 
feasibility, which merit calm and thoughtful consideration. 
When writing some few weeks past on Professor Forbes’ 
report on the iron and steel industries of foreign countries, 
we distinctly expressed our opinion that North America 
was the country to which we must look for any great future 
development of iron production and manufacture ; to that 
opinion we still adhere, and are confirmed therein by re- 
ports and statements which reach us from many quarters. 
Before, however, going into the details of this increase of 
production in America we wish to point out, as was very 
clearly done the other day by Sir Stafford Northcote, M.P., 
at the annual meeting of the Exeter Chamber of Commerce, 
that although the value of our exports both of coal and 
iron has been considerably augmented, nevertheless the 
quantity of both of these materials sent ou‘: of the country 
has actually decreased the falling off in the weight of 
coal shipped this year, as compared with last, being 579,000 
tons, and that of iron and steel 271,000 tons. The increase 
of the money value, however, of the coal reached £2,815,000, 
and that of the iron and steel £2,730,000, being a rise in 
the price of the mineral of 125 per cent., and in that of 
the metal in its various forms of 52 per cent. Of course, 
as against these extra five and a-half millions of exports 
must be taken into consideration how far our other in- 
digenous industries may have been crippled by the abstrac- 
tion of such large quantities of the two materials which are 
in almost every instance of the first necessity towards the 
a of those very industries. Sir Stafford Northcote, 
however, went on to say that the United States being one 
of our principal customers for iron, it was in consequence 
of the demand which had sprung up there that the great 
impetus had been given to our exports of iron last year, 
when the quantity sent there was unprecedentedly 
large, and led to the advance in price, and possibly the 
consequent difficulties we now found in our way. 
“The fact was,” he continued, “that the Americans, 
finding the price so high, were looking for iron elsewhere 
than in England. ‘They had found it, and were turning it 
to account, and so, to a great extent, we had lost, or were 
losing, the American market for our iron.” Our own alarm 
on this head does not in any degree approach that of the 
late Secretary of State; but we cannot close our eyes to 
the fact that the iron trade in America is making immense 
advances, and that its leaders show a spirit of enterprise 
which might be well imitated at home, both as regards 
new machinery and mechanical appliances for the saving 
of labour, as well as in their endeavours to obtain, even from 
vast distances, the minerals most suitable to their peculiar 
requirements. We note here the arrival at New York of 
20,000 tons of iron ore, shipped direct thither from Bona, 
in Algeria, it being intended, as it appears, for the produc- 
tion of Bessemer pig, for which, on account of the large 
percentage of manganese contained, it is singularly well 
adapted. On the other hand it must not be forgotten that, 
rapidly though the production of iron be increasing in 
America, the uses for it and the consequent consumption 
are advancing in almost equal ratios, as we find from some 
tabular statistics now before us, of which we extract the 
most important for the information of our readers. In the 
first place it appears that during the last ten years the 
sroduction of pig iron of all kinds in the United States has 
n as follows, in tons of 2000 Ib. each :—1863, 947,604 tons; 
1864, 1,135,497 tons; 1865, 931,582 tons; 1866, 1,350,943 
tons ; 1866, 1,461,626 tons ; 1868, 1,603,000 tons ; 1869, 
1,916,641 tons; 1870, 2,050,000 tons; 1871, 1,900,000 tons; 
1872, 2,300,000 tons; the out-turn of railway bars for the 
same decade being—1863, 275,768 tons; 1864, 335,369 tons; 
}865, 356,292 tons; 1866, 430,778 tons: 1867, 462,108 tons; 


1868, 506,714 tons; 1869, 593,586 tons; 1870, 620,000 tons; 
| 1871, 775,000 tons; 1872, 850,000 tons. These returns 
, show, with but few exceptional years, in the pig iron pro- 
duction a regular and continued increase in the out-turn 

both of the raw metal and the finished rail. 

Let us now look at the consumption of railway bars in 
America, and we find there an increase far more than any 
corresponding increase of out-turn, which consumption, of 
course, must be provided for by importation. As given in 
the table, the figures stand thus, in tons of 2000 Ib. each, for 
the last ten years:— 


j 
Total consumption. 








j 
| 
| Made. - United | Imported. 
is 20,506 296,274 
Bt; 142,457 477,826 
35 | 68,327 419,619 
S66 } 117,878 548,656 
j 184,840 646,948 
S68 300,160 806,874 
Siu 336,500 930,086 
87 472,403 1,092,403 
187L 630,000 600,010 1,230,000 
1872 750,000 472,460 1,222,460 





These returns distinctly show an almost continuous in- 
crease in the imported metals, as well as in the indigenous 
production; and as regards the years 1869 and 1870), the 
importations are given in nearly the same figures as shown 
by the House of Commons’ monthly return of exportations 
of iron from Great Britain to the United States, whic: are 
respectively—1869, 336,496 tons; 1870, 471,863 tons; while, 
if we add those for 1871 and 1872 together, we get a 
quantity of 1,115,795 tons, not very materially differing 
from the figures given above as the importation of those 
two years. 

For the present, then, it appears to us from the above 
figures, that we are holding our own position as exporters 
of pig iron and railway bars to the United States; but an 
article published last week in one of our daily contempo- 
raries still points out that in Canada American iron comes 
favourably into competition with English, so much so, 
indeed, that at Hamilton, Ontario, it can be bought for 
11 dols. 20 cents per ton less than our home brands. True 
it is that the writer of the notice does not seem to be aware 
of the fact we have already noticed, that the New York 
mercharts could not execute the order for 100 tons of bars 
delivered in Liverpool at £11 10s. per ton, so that perhaps 
but little weight attaches itself to his dictum. Nor do we 
think anything of the statement that a thousand tons of 
charcoal iron from Lake Superior have lately been shipped 
to England. We are not, and can never be, from the 
high value of land here, large producers of charcoal iron, 
although we have unquestionably within our reach a fuel 
which, if properly manipulated and prepared, would, in 
our opinion, produce a quality of iron unequalled for purity 
and ductibility. We need scarcely name peat, either in 
its dried or charred form; but having done so, we venture 
to throw out the idea that the manganiferous ores of Spain 
and Irish or Scotch peat possess in a very high degree the 
materials and component parts for the production of steel 
of the best character. Indeed, on this head we are still 
sanguine enough to believe that our peat deposits will be 
made use of for metallurgical operations on a far from 
limited scale. 

But we are, perhaps, wandering a little from our subject, 
and to return to it, we find, looking at another branch of 
the American iron trade, viz., shipbuilding, Mr. Roach, of 
New York, and Chester on the Delaware, who has re- 
cently been making an extended tour on the Clyde, writing 
to this effect: “Nothing is done by hand that can possibly 
be done by steam ; I save relatively more hands than any 
of the English shipbuilders do because I adopt, after 
thorough trial, the labour-saving machinery that they “ex- 
pect to adopt in the future. So I am ahead of them in 
that. They are slow, and want to use their old machinery 
for awhile.” Here is an instance of our cousins’ quickness 
in laying old of anything new, and that it has been in this 
case done effectually the fact that, within a yearand a-half, 
Mr. Roach has built eight steamers, of a burden of 22,000 
tons, and four sailing vessels, equalling 5000 tons, or an 
aggregate tonnage of 27,400 tons, is, we think, suflicient 
proof. In spite, however, of all this, we again repeat, that 
for years to come we have nothing to fear, at all events as 
regards competition in our home markets, from our Trans- 
atlantic friends; and one of our north country corre- 
spondents put the details of the cost of producing merchant 
bars in America so distinctly in his last week’s letter, that 
we reprint them for the benefit of those whose attention 
may not have been attracted thereto :— 

‘* The impossibility of American ironmasters being able to make 
and sell merchantfbars at £11 10s. in England may be demonstrated 
by the following illustration: To make a ton of puddled bars 
would cost at the present price of pig iron in that country some 
£8 10s. for raw iron alone, and the wages of the operatives would 
be £116s. So that in the partially manufactured condition of 
puddled bars, the iron would be worth £11, if merely 14s. should 
be set down as the cost of the fuel used in the puddling furnace. 
The puddled bars would then have to be cut up and piled, and re- 
heated in the mill furnace, and rolled out into the merchant bar, 
and brought across the Atlantic. That all that must cost much 
more than 10s. is apparent to every one. 

Liverpool is regarded f 
import.” 

In this, and the opinions we have just expressed, we are 
still further confirmed by an article, dated at Pittsburg, 
which has appeared in the New York Weekly Times. The 
writer, after giving his own views on the outcry made by 
our press on what they are pleased to call the “ perilous 
position” of the British ironmaster, proceeds to narrate a 
statement made to him by a gentleman connected with one 
of the leading firms in the American metropolis, which is 
to the effect that the present quietness in their market 
is tly due to the fact that the ore mineowners are 
asking and receiving 33 per cent. more for ore than they 
did a year ago, but that this evil is being rapidly remedied 
by the great impulse which it has in itself given to the 
opening and development of new mines; whilst another 
gentleman, of the firm of Messrs, Jones and Laughlin, who 
employ some 2500 men, was distinctly of opinion that 
America was far more likely to import more iron from than 
she exported to Europe during the next ten years, There 


The transaction in 
ere asa ‘fancy’ transaction of no business 








seems to be very confirmatory evidence of this being the 
real conviction of the great American ironmasters in the 
fact that they are almost unanimously advocates for the 
retention of the tariff on imported iron; indeed, there 
appears to exist an absolute dread of its remission, which 
dread can scarcely be otherwise interpreted than as an 
expression of their belief that neither the rise in the price 
of coal nor the disturbance in the labour market means the 
downfall of the British iron manufacturer. 

ete as is the foregoing, our American writer goes 
yet further when he points out the essential difference be- 
tween the value and cost of capital in England and the 
United States, and asks, very justly, “What would Mr. 
Jones, or one of the Crawshays, or J/r. (!) Brown—who has 
made so much money out of Bessemer’s brains—say to 
having to pay 10 per cent. per annum interest if they 
wanted to borrow £300,000 or £400,000 for three months?! 





. They would think that the bankers who demanded it had 


gone stark mad, or that they themselves were on the high 
road to the workhouse.” Now, there is certainly a very great 
deal in this fact—and a fact it most undeniably is—that 
money for the development of commercial or manufac- 
turing enterprise is procurable far more cheaply in the 
London market than elsewhere, and this is an advantage 
to our own ironmasters which probably—for the present at 
least—fully counterbalances any benefits which their Ameri- 
can competitors may derive from their unquestionably 
finer mineral deposits, and the ingenuity they exercise in 
the adoption of machinery to the replacement of manual 
labour. We ourselves know that any continuance of a high 
rate for money means a corresponding check on the indus- 
try of the country; and so long, then, as capital is dearer 
in America than it is in England, so long does that differ- 
ence of rate represent a permanent charge on the out-turn 
of the American iron manufactories. We are not, how- 
ever, prepared to say that our own difficulties may not— 
or, indeed, that they are not—daily increasing. Our upper 
seams of minerals are doubtlessly being rapidly exhausted; 
we are getting coal at immense depths, and it seems to be 
very generally acknowledged that we must for the future 
look to rich foreign ores as the food for our blast furnaces 
rather than to our poorer argillaceous or oolitic formations. 
True, we hear of lately-made discoveries of extensive beds 
of hematite, and if these turn out as anticipated we shall 
be so much the richer. At the same time even these can 
scarcely be looked upon as a source of permanent supply 
for such a consumption as our own. 

We have now, we think, demonstrated from the returns 
given above that if the American iron production be 
rapidly increasing the requirements of that country for 
the metal in its various forms are augmenting in certainly 
an equal, if not greater, ratio. We have also shown that 
our opinion that the heyday of our success as the greatest 
and cheapest iron manufactures is not, even in the opinion 
of well-informed Americans, yet passed; and here we 
must leave, for the present at least, our alarmists and 
croakers, with, however, this reminder to our great iron 
masters, that there is a young giant rapidly growing up on 
the other side of the Atlantic who at no very distant day 
may feel himself strong enough to try a fall with them. 








THE BRITISH ASSOCIATION AT BRADFORD. 
(From our Special Correspondent.) 
BraprorD, Yorksurre, Sept. 24th. 

THE meeting of the British Association at Bradford came to 
a close this morning, with the general result that it has been a 
good and quiet session, with no very striking features or great 
novelties ; still, a large proportion of the papers considered in 
the sections have been of much general interest. Perhaps the 
most valuable paper which has been contributed was that by 
Professor Ferrier, on the Functions of the Brain. He carefully 
removed portions of the skulls of various animals while the 
animals were under the influence of chloroform, then by gently 
touching various portions of the surface of the brain with one of 
the electrodes of a battery, he discovered that particular limbs 
and muscles of each animal were made to move when particular 
portions of the brain were excited. Infact, he has begun anew kind 
of phrenological practice, only he operates upon the brain after 
the removal of the skull, while his much-abused predecessors 
have operated for a generation or two upon the outside of the 
skull. He found that some closely connected parts of the brain 
had a tendency to make both mouth and paw move together, 
which may explain why illiterate gentlemen like Mr. Weller are 
nearly as active with the tongue as with the hand in writing 
valentines, the protruding tongue curving gently in one direc- 
tion, when makes a laboured sweep in the other ; sometimes the 
eyeballs roll at the same time. 

Of the three lectures delivered, the one to working men by 
Mr. Siemens was popular, and went off capitally. The subject 
was “Fuel.” He spoke of the origin of fuel, of the physical 
features of the sun, and of the economical use of coal. While 
upon the latter branch of his subject, he spoke about expansion 
engines, the Siemens furnace, and Captain Galton’s fire-grate 
for dwelling houses. Unfortunately, the latter is not suitable 
for houses already built, as it requires two chimneys. The Brad- 
ford Chronicle of Sept. 22nd, in the course of a leading article 
on the subject, said :— 

“Some letters in Tar Encineer recently mooted a plan for economising 
fuel at home, woi the ideration of practical men. As a great 
portion of the beat from common household grates goes up the chimney, 
it is so much fuel, heat, and money wasted. Consequently a public 
company, aided by good scientific advice, should devise & new grate 
which would not permit the heat, fuel, and money to be wasted up the 
chimney, and it should be a grate which can at once be put in the place 
of the old one by pulling out the latter. But householders might not 
then care to go to the first expense of the new grate, even if its cost 
should be covered by the saving of coal in a few years. Consequently the 
agent of the suggested company should say to the householder, ‘ We will 
put in the grate and receive the old one in part payment, also allow you 
a few youre to pap off the cost of the new one; during these years the 
coul you save will not only pay the amount due to us annually, but give 
you an additional profit to yourself, to be still further increased when 
the amount due to my directors has been paid.’ On these terms the 
company could sell its grates to nearly every house in the kingdom, and 
the company aud the householders share between them the money saved by 
economising the scientific and commercial intelligence 
n to estimate the value of these ideas are now it together 
in Bradford, and if capitalists and phil ers, for their own 
that of the nation, should make improved household grates a thing oi 
fact and not of imagination, the national benefit would be immense. y 
would be very strongly supported both by the general and by the scientific 
press, thus having an enormous support which few commercial 

r. 








under- 
takings can in, and the present time of year is just the one for 
the step, for oe few woeks the national outcry about the of coal 
will begin n. The weather has become colder already. . Francis 
Galton, president of the Psychological Committee of the Anthropological 


Institute, was very severe upon Mr, Stanley for telling ‘sensation 
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stories’ at Brighton. If he would be equally severe upon Captain 
Douglas Galton for his ‘sensation’ Buckingham Palace grates, the 
adoption of which would necessitate pulling down all the towns in the 
kingdom, and if he could induce him, under the influence of psychol 

or mesmerism, to devise rational grates in place thereof, he would confer 
lasting benefit upon the dwellers in Great Britain and Ireland, and inthe 
islands in the British seas—not forgetting likewise the town of Berwick- 
upon-Tweed. In the fearfully scientific atmosphere now around us it is 
necessary te be exact. Our policemen now run the risk of being censured 
if they do mot measure their steps by the Greenwich standard ; and our 
printer’s devil must be made to dole out his ink with mathematical 


swcearacy, or we shall be considered worse than Hottentots.” 


The lecture by Mr. Siemens would have been a little improved 
had he given a very few practical suggestions on the economising 
of fuel in household grates. The lecture by Professor William- 
son, ef Manchester, on Coal Plants, passed off quietly. The 
lecture by Professor Clerk Maxwell, on Molecules, was too 
technical for many of the listeners, but contained a vast amount 
of solid information. ; 

Perhaps the most interesting novelty introduced to Section A 
was a new diffraction grating, consisting of a piece of speculum 

netal, ruled with 2300 lines to the inch, by Professor Ruther- 
‘ord, of New York ; the grating was made by the aid of a per- 
fect screw. Mr. Norman Lockyer, who exhibited it, said that in 
the spectroscope it gave, without much loss of light, the same 
cmnount of dispersion as a train of twenty or thirty glass prisms, 
md was invaluable for solar research. By its aid movements 
of the sun’s atmosphere as slow as five miles per second could 
be measured, 

The local secretaries here, Messrs R. Goddard, Peile Thompson, 
and the Rev. J. R. Campbell, D.D., assisted by Mr. Ollivier and 
Mr. Rawnsley, did most of the hard work, which tended to make 
the meeting pass off very pleasantly. The local and London 
newspapers have reported the proceedings of the Association 
better and at greater length than usual. The local newspapers 
here containing lengthy reports of the proceedingsare the Bradjord 
Chronicle, the Bradford Observer, and the Bradford Telegraph. 





the bulwarks of the Egyptian. The transfer having been effected, 
the Charkieh was put in motion, and the telegraphic communica- 
tion between the bridge and the ss in almost constant 
requisition. For a time the strokes of the bell in the engine-room 
were incessant, and the dial’s indicator constantly on the move 
from ‘‘ Back,” “Stop,” ‘‘ Half-speed,” &c., until the vessel’s head 


was fairly to sea and the way clear, when the bell was silenced, | 


and the indicator remained settled at ‘‘full-speed.” We may 
here remark that in addition to the telegraphic communication 
between the bridge and the engine-room, the vessel is steered 
from the bridge, but has also alternative steering gear at tie 
stern, in each case the helm being worked by four men handling 
two wheels. 


The Charkieh is a powerful screw steamer of 1500 indicated 


horse-power. She was built in 1865 by the Thames Iron Ship 
Building Company; the engines and boilers by Messrs. J and G. 
Rennie. She has been sent hither to receive new boilers, to have 
the engines refitted, and to be thoroughly overhauled throughout. 
The object of the trial trip was to ascertain whether the new 
boilers and refitted engines were all that could be desired. 

The ship is 1260 tons register, has 260ft. of keel, is 280ft. over 
all, with 35ft. beam, mean draught 19ft. She carries four 
engineers, and requires the services of twenty-one stokers; the 
first, second, and third engineers are Englishmen, the whole of the 


remainder of the crew—ninety-three all told—are Egyptians, ex- 
cepting a few Maltese officers, and one or two negroes. The | 


uniform of the crew is a blue frock coat, with red facings and 
brass buttons, the red fez being worn by all ranks. The engines 
have been refitted by Messrs. Rennie, and four new boilers sup- 
plied by the firm. The boilers are 12ft. 2in. by 11ft. by 12ft. 6in. 


The plates are gin. and Zin.; stays 1jin. The furnaces are fitted | 


with Prideaux’s patent doors. The screw is three-bladed, with an 
extreme diameter of 15ft. 9in. Pitch, 18ft. Gin.; diameter of 
screw shaft, 1ljin. There are seven boilers in all, with a cubical 


| content of about 1670ft. each. There are three furnaces to each 


“he total number of persons who have attended the Bradford | 


meeting is 1983, and the total amount received £2102. The 
next meeting will be held at Belfast, under the presidency of 
Professor Tyndall. The Mayor of Belfast suggested that Pro- 
tessor Andrews should be made president, but on the Mayor of 
Bradford pointing out that the British Association could not 
delegate its right to choose its own president to local authorities, 
the Mayor of Belfast withdrew his suggestion. 

The following is a synopsis of the grants of money appropriated 
to scientific purposes by the general committee at the Bradford 
meeting to-day. The names of the members who are entitled 
to call on the general treasurer for the respective grants are 
prefixed :— 


Mathematics and Physics. 2ad 
*Cayley, Professor.—Mathematical Tables . ee ec cc ce 100 8 @ 
Cayley, Professor.—Printing Mathematical Tables .. .. . 100 0 0 
Glaisher, Mr. J —Efficacy of Lightning Conductors (renewed) 50 0 0 


falfour Stewart, Professor.- Mauritius Observatory .. .. 100 0 0 
Balfour Stewart, Professor.—Magnetisation of Iron.. .. .. 20 0 0 


Brooke, Mr. C.—-British Rainfall .. 2. «2 «2 of «2 of 100 0 0 
Glaisher, Mr. J.—Luminous Meteors .. .. «ee eo¢ of « 30 0 0 
lait, Professor.—Thermo-Electricity (renewed) oo we oe CO 
Williamson, Professor A. W.—Testing Siemens’ Pyrometer 
(renewed) os We 08 We oe we te oe at ee oe OES 
Chemistry. 


‘Brown, Professor Crum.—High Temperature of Bodies (partly 





renewed) .. co ce os es +s e8 8 ce co of of 10 0 0 
*Willtaus uu, Professor A. W.—Records of the Progress of 
Chemistry .. .c sc ce of ee co +s cf co co of 100 0 0 
‘Gladstone, Dr.—-Chemical Constitution and Optical Proper- 
ties of Essential Oils .. .. «2 .. eo «- o «+ ef 100 0 
Armstrong, Dr.—Isomeric Cresols and their Derivatives .. 20 0 0 
Geology. 
Herschel, Professor.—Thermal Conducting Power of Rocks 10 0 0 
Phillips, Professor.—Labyrinthodonts of the Coal Measures 10 0 0 
bryce, Dr.—Collection of Fossils in the North-West of 
Recta «« om s6 =¢ 00 “0. seco « «2 oc oo HOH 
Wiltshire, Rev. T. —Investigation of Fossil Corals os « 6 0 86 
Willett, Mr. H.— The Sub-Wealden Exploration .. .. .. 2 0 0 
Lyell, Sir C.—Kent’s Cavern Exploration .. .. «- «2 « 150 0 0 
Harkness, Professor.—Mapping Positions of Erratic Biocks 
endl asctetS 4c ce 86 48 Oe te 66. eee 1000 
Woodward, Mr. H.—Record of Geological and Paleontological 
Literature oo cc ce 00 c¢ ec of 06 os «2 eo oo 100 0 6 
Lubbock, Sir J.— Exploration of Victoria Cave .. .. .. « S50 0 0 
Biology. 
Lane-Fox, Col. A.—Forms of Instruction for Travellers (£25 
TENGWSd) 1. co cc _ co we e8 cc ve ce oo veo co 5 0 0 
Stainton, Mr.—Record of the Progress of Zoology .. .. .. 100 0 0 
Jeffrey» Mc. Gwyn.—Dredging off the Coasts of Yorkshire... 30 0 0 
McKendrick, Dr.—Physiological Action of Light .. .. .«. 20 0 0 
Brunton, Dr.—The Nature of Intestinal Secretion .. .. .. 20 U0 UW 
Foster, Dr. M..—Methods of Breeding the Embryos of Delicate 
Marine Organisations .. .. «oe «oc «oc «8 ve of eo 30 0 0 


Statistics and Economic Science. 
Houghton, Lord.—Economic Effects of Trades Unions .. .. 25 0 0 


Mechanics, 
‘Froude, Mr. W.—Instruments for Measuring the Speed of 
Ships and Currents(renewed) .. .. «+ se of of o 500 0 


1495 0 0 
Askbam's Widow, Mr. oe 60 Se 66 te 0s te ee on OOS 





Total.. .. o. £1545 0 0 





TRIAL TRIP OF THE CHARKIEH. 


It may not be generally known that his Highness the Khedive of 
Egypt has a fleet of twenty-eight splendid steamers performing 
mail and passenger service between Constantinople and Alex- 
undria, These vessels have been almost all built in the Thames, 
and are sent hither from time to time to be thoroughly 
overhauled and refitted. In the course of the last few years 
seven of these steamers have been thus treated, the last of 
them being the Charkieh, concerning which more has been heard 
than any of the others, because of its misadventure in running 
down the Dutch steamer Batavier about twelve months ago in the 
Erith Reach, and the consequent embroglio. An embargo was laid 
upon the Charkieh until the case was settled, which it has been in 
the Khedive’s favour, and the ship is now tree to return to the 
station. 

Yesterday week a trial trip was made by the Charkieh from 
Gravesend to a point beyond the Nore, including the ‘‘measured 
mile” at Maplin Sands. <A large party of ladies and gentlemen 
were invited by his Excellency Admiral Fedrigo Pacha, President 
of the Egyptian Marine Department, and Mr. John Fowler, C.E., 
consulting engineer to his Highness the Khedive, to join the trip. 
‘he visitors were received by Fedrigo Pacha, who acted with 
xreat urbanity throughout the day as master of the ceremonies, 
and were conveyed from Westminster Bridge to Gravesend in the 
salter Citizen steamer, specially engaged for the occasion. The 
Lord Mayor, whose official duties prevented him from accom- 
panying the trip, brought the Lady Mayoress and the Misses 
Waterlow on board. Among other visitors we noticed Count 
Npineuil, Mr. and Mrs. Nottage, Mr. and Mrs. Worcester, 
Captain Carter of the Egyptian Marine Service, Mr. Geo. B. 
Rennie, C.E., Mrs. Gibbs, Mrs. Gower, Mr. Oppenheim, and some 
well-known engineering men. 

After a very pleasant sail to Gravesend the visitors were trans- 
ferred to the Charkieh, which, with its fine lines and stately 
dimensions, furnished a strong contrast to the little Citizen 
steamer, whose awning and bunting did not reach as high as to 





* Ne-appuimiwa. 





boiler, 3ft. 5in. wide; the fire-grates are 5ft. Sin. long. There are 
341 brass tubes in each boiler, 3in. outside diameter and 6ft. 4in. 
long. The engines are surface condensers, and the diameter of 
each of the two cylinders is 64in.; length of stroke, 3ft. The 
diameter of the air-pumps—two double-acting—is 2lin. The sur- 
face condenser contains, 5100 brass tubes, jin. outside diameter 
and 4ft. 6in. long, which gives 4500 square feet of surface. The 
water is circulated by a centrifugal pump driven by an indepen- 
dent engine. The crank shaft is 12}in. diameter. The speed 
attained at the measured mile was 12°854 knots; strokes, 71. The 
Charkieh is a very strong ship, and it is known that stiffness is not 
favourable to very high speed, so that the result may be consi- 
dered highly satisfactory. 





ON TILGHMAN’S PATENT SAND BLAST.* 
By Mr. W. E. Newton, C.E. 

Tue cutting, grinding, engraving, and ornamenting of glass, 
stone, wood iron, and other hard substances, are operations re- 
quiring a considerable expenditure of time and labour, and some 
of them a vast amount of skill. The object and result of Mr- 
Tilghman’s very ingenious and simple invention is vastly to econo- 
mise time and labour in these operations, and to very considerably 
reduce the amount of skilled labour required to produce ornamental 
patterns and architectural devices in stone and other hard sub- 
stances. The invention is hased upon the idea that if grains of 


sharp sand are driven with acertain velocity against a hard surface 
such as glass, stone, wood, or iron, such surface will be gradually 
cut away. As a matter of fact, the action of sand on the hard 
surface of the glass or stone is very rapid, as will be seen hereafter, 
and therefore if a sheet of plain polished glass be subjected to the 
sand blast it will be quickly depolished or ‘‘ground.” If now, 
before the polished sheet be subjected to the action of the sand 
blast, a portion of its surface be protected by covering it with some 
soft or elastic substance—such as india-rubber paper or other suit- 
able material cut to any particular pattern or device—all those 
parts so covered will remain intact, while the exposed surfaces 
will be ‘* ground” or cut away by the impact of the sand. 

In this process a stream of sand is fed into a jet or current of 
steam or air so as to acquire a high velocity, and is then directed 
upon a surface of the stone, glass, wood, or metal, which it grinds 
or wears away with a degree of rapidity dependent upon the 
velocity of the sand, and the nature uf the material operated on. 
For work such as cutting stone—where a considerable quantity of 
material is to be removed—a steam jet of from 60 lb. to 12v lb. 
pressure on the square inch has generally been used as the pro- 
pelling agent. The machine employed to direct the sand on to the 
object to be operated upon resembles a Giffard’s injector. The 
central tube is to be supplied with a jet of steam or a stream of 
air under considerable pressure, and sand is used instead of water, 
the grains of sand being drawn by suction into the jet of steam or 
air, and then projected forward, with a velocity proportioned to 
its pressure, in the same way as the water in the Giffard’s injector, 
is propelled or carried along by the steam. 

n the stone-cutting machine now in operation at the Interna- 
tional Exhibition, the sand is introduced by a central iron tube. 
This tube is about jin. bore, and the steam issues through an 
annular passage (,,in. external and ,°,in. internal diameter) sur- 
rounding the sand tube. A tube of chilled cast iron 6in. long 
and /,in. bore is fixed as a prolongation of the steam passage, 
and serves as the gun or tube in which the steam mixes 
with the sand and imparts velocity to the latter. The 
central sand tube is connected by means of a flexible tube and 
funnel with a box containing dry sand, and the outer annular tube 
is ted ther flexible tube with a steam boiler. The 
apparatus is thus entirely movable, and can be held or moved in 
any direction either by hand or by machinery, and can be made to 
cut upwards or downwards, or at any angle of inclination. 

The operation is as follows :—Steam of about 60 lb. per square 
inch is turned on and rushes with great velocity through the steam 
tube into the annular tube of the injector ; this causes a suction 
of air through the central tube and the flexible pipe and funnel 
leading to the sand box. A stream of sand of about a pint per 
minute is let fall into the funnel and is carried along by the 
current of air through the flexible pipe and the central sund tube, 
and is drawn into the annular jet of steam and is driven by it 
through the gun, thereby acquiring a high velocity, and then 
strikes upon the stone, which is held at a distance varying from 
one to ten inches, according to the kind of cut required. 

To cut an ornament or inscription in relief upon a flat surface of 
stone, a pattern of iron is fastened to the stone so that it cannot 
be blown away by the steam. ‘Ihe movable jet pipe is made to 
traverse to and fro with an equable steady motion of about 20ft. 
per minute over the surface of the stone, which is placed ata 
distance of 8in. The stone itself is mounted on a carriage which 
has a slow motion in a direction at right angles to that of the jet 
pipe, so that every part of the surface is thus exposed for an equal 
time to the action of the sand. Ordinarily a square foot of sur- 
face can thus be travelled over in eight minutes, and if of Port- 
land stone will be cut about in. deep ; if of glass or marble about 
tin.; and if of granite about ;hin. deep. A cast iron pattern 
about yin. thick will serve to make about 100 of such cuts, that 
is, it may be used 1U0 times to produce the same pattern, and will 
be worn down to about ;;in. If made of malleable iron it will last 
about four times as long. A pattern made of caoutchouc ,',in. 
thick if held 24in. to 30in. distant, will last a long time, but if 
placed only 8in. or 10in. from the jet pipe it will be cut through 
in a few minutes. At a distance of 8ft. from the jet pipe, sand 
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driven by 60 Ib. steam was found still to retain velocity sufficient 
to wear away a brick wall, so that it became neces to 
protect it. To cut a flat or curved surface on a block of 
rough stone a narrow groove or channel is first cut by holding 
the jet pipe about lin. from the sides of the stone, and making it 
move steadily along the desired line, which may be either straight 
or curved, When the groove has heen cut about an inch deep, the 
overhanging lip or edge of stone is to te broken off by the hammer. 
The jet pipe is then advanced an inch, a new groove is cut, and 
the overhanging part ix broken off and so on, Balusters have 
been thus roughed out of a block of yranite by a single series of 
cuts. To cut along deep channel vertically or horizontally in a 

of rock, as in quarrying, two jet pipes are used, making two 
parallel grooves about 3in. apart, leaving a projecting fin or lip of 
the stone between them, which is broken off by a wedge-shaped 
tool. The jet pipes are then advanced, and new grooves cut 
at the bottom of those first made. To keep the channel of the 
same width, the jet pipes are inclined outwardly at a slight angle. 
A channel of 3in. or 4in. wide will admit the two inclined jet pipes 
to descend into it so as to continue the operation of cutting grooves 
at its bottom, and it can thus be made in the hardest rock 8ft. or 
10ft. deep, ana as long as required. 

‘The ** gun,” or tube, which is the name the injector is called, 
and in which the sand receives its velocity from the steam, is the 
only part of the apparatus which shows any considerable wear. 
Its durability depends upon the hardness of its metal and the 
accuracy with which its axis coincides with that of the steam jet. 
lt is made of white iron cast in iron moulds, weighs about one 
pound, and fits into a sleeve on the steam jet so as to be readily 
replaced, A good specimen bas lasted thirty hours constant work, 
and was then worn to about gin. bore, so that the cutting effect 
of the sand was found to be somewhat diminished. The sand em- 
ployed is of the ordinary quality used for sawing stone, the harder 
and sharper the better. In cutting hard rock about one-tenth of 
the sand is reduced to powder, but the rest can be again used. 
Small shot, or grains of cast iron of about one-twenty-fifth of an 
inch in diameter (used in place of the sand), have been found to 
cut granite more rapidly, probably because they are not broken 
by the shock, and the whole force of the blow is thus expended 
in disintegrating the stone instead of being partly wasted in crush- 
ing the grains of sand. The familiar fact that particles of matter 
in rapid motion will wear away substances much harder than 
themselves, is well illustrated by some of the experiments. Com- 
mon quartz sand, driven by steam of 60 lb. pressure, will cut steel 
files and crystals of corundum, and ruby, and even black dia- 
mond, though the last will be acted on but very slowly. 

Small leaden shot will wear a hole in quartz rock, the spheres 
of lead showing at the point of impact only a small flattened disc, 
proving their velocity to have been not very great. Owing to the 
very small weight of the individual grains of sand no bruising or 
stunning effect is produced on the substance of the stone remaining, 
and very sharp edges and angles can be made in the hardest and 
most brittle stones. It seems probable that this solid surface 
would be less rapidly disintegrated by atmospheric agents than a 
stone bruised and shaken by the blows of the hammer and chisel. 
From the same cause, glass can be carved and bored by the sand 
blast without risk of breaking, and in a way hitherto impracticable, 
When the object is to cut or engrave in fine lines, or to grind away 
only small quantities of the material, the blast of air from an 
ordinary rotary blower or fan is used as the propelling medium. 
Sand driven by an air blast of the pressure of 4in. of water will 
completely grind or depolish the surface of glass in ten seconds. 
If the glass be covered by a stencil of paper or lace, or by a design 
drawn in any tough elastic substance, such as half-dried oil paint 
or gum, a picture will be engraved on the surface of the glass, the 
sand cutting on the bare parts, but being rebounded from the 
elastic lace or paint without touching the surface beneath. Photo- 
graphic copies in bichromated gelatine from delicate line en- 
gravings have been thus faithfully reproduced on glass. 

In the machine represented—used for grinding and engraving 
glass at the International Exhibition --a rotary fan drives a current 
of air downward through a vertical jet pipe l5in. long and of a 
cross section of 36in, by 4in., with a pressure of about 7; lb. per 
square inch. Into the top of this jet pipe a thin regular stream 
of sand is made to fall, which being caught by the rush of air, is 
driven down with it through the pipe, gaining velocity in its 
passage, and then shoots out against any substance placed 
beneath, A set of caoutchouc tapes is made to move horizontally 
at a speed of about Sin. per minute across the end of the jet pipe 
and about 4in, below it. Sheets of glass 3ft. wide laid on these 
tapes are carried beneath the sand blast and come out on the other 
side perfectly ground or depolished, each spot of their surface 
having been exposed to the action of the sand during less than 
four seconds, The sand and air after striking the glass fly off at an 
angle into a large side chamber, where the sand falls to the bottom 
and is picked up by an elevator, and is returned to the sand-box on. 
the top of the machine ready to be again used, while the current 
of air carrying with it any dust that is too fine to settle, escapes 
by a chimney into the open air. In photographic pictures in 
gelatine—taken from nature—the lights and shadows produce 
tilms of gelatine of different degrees of thickness. A care- 
fully regulated sand blast will act upon the glass beneath these 
films more or less powerfully in proportion to the thickness of the 
films, and the half tones or gradations of light and shade are thus 
produced on the glass. If we apply the sand blast to a cake of 
resin on which a picture has been produced by photography in 
gelatine, or drawn by hand in oil or gum, the bare parts of the 
surface will be cut away to any desired depth. The lines left in 
relief will be well supported, their base being broader than their 
top, and there being no undercutting, as is apt to occur in etching 
on metal with acid. An electrotype from this matrix can be 
printed on in an ordinary press. The sand blast has been applied 
to cutting ornaments in wood ; also for cleaning metals from sand 
and scale, graining or frosting metals, and for a variety of other 
purposes, Not the least important and useful application of the 
invention is for cleaning the fronts of buildings by removing the 
soot, dust, and other substances that adhere to the surface of the 
material of which the building is constructed. The impact of the 
sand on the surfacealmostinstantaneously removes the soot or dust 
from all the crevices and indentations, without in any way per- 
cepiibly interfering with the sharpness of the architectural orna- 
mentation. The peculiar mode of action of the sand blast, by 
which any amount of mechanical force in the form of compressed 
air or steam conveyed by flexible tubes can be made to operate in 
contined situations, seems to promise for it a wide application in 
the arts, as the tool can be held in the hand and moved in any 
direction, and the cutting edges, moreover, are constantly renewed 
and are capable of being regulated at will so as either not to wear 
fine lace or to cut hardened steel and corundum, 





PROPOSED SWINDON HIGHWORTH AND LECHLADE RaILway.—A 
railway has been projected to supply an important link of through 
communication between Bristol, Bath, the Wilts and Somerset, 
and Weymouth lines, and north-east and North of England, as 
well as the local traffic of the prescribed route. Amongst other 
advantages recommending it, it would open up a large district of 
Gloucestershire and West Oxon to the Somerset coalfield, now 
mainly supplied from the Forest of Dean. The scheme includes 
the establishment of a station convenient to the large aggregate 

pulation. rapidly on the increase, of Stratton St. Margaret, 

pper Stratton, and King’s Down. The East Gloucestershire 
would by means of this line obtain access to Swindon and the 
West of England, and by means of the Swindon, Marlborough, 
and Andover line to Southampton and the south. It is stated by 
the North Wilts Herald that Sir Daniel Gooch, M.P., has ex- 
pressed the opinion that a bill can be obtained for this line with- 
out difficulty, 
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THE ARTILLERY EQUIPMENTS FOR THE 
ASHANTEE WAR. 
ALmost every modern campaign introduces some new  sevent 
weapon or engine of war, nevertheless the pre 
Ashantee comprehend combinations unu 


with a bursting charge of 14oz. Its shrapnel contains 
y-two carbine balls, one pistol ball, and one buck- 


| 


' | se 
| spherical common shell weighing nearly 9lb. when filled | siderable accuracy up to 1800 yards. It has firing —- 
| Son / of 6oz. and 4oz., the latter for double shell at high angles. 


Thus, the 7-pounder is the lighter piece, and, if required, 
rations for | shot. Its firing charge is 5oz., and it carries with tolerable | fires the more powerful projectile in its double shell ; its 
y striking, | accuracy up to 600 yards, The 7-pounder weighs 200 lb, | shrapnel has fewer bullets, but its range and accuracy are 





Smooth-bore brass howit- 
zers, drawn on miniature 
carriages by locomotive 
traction engines, or, as 
an alternative, carried on 
the heads of a number 
of women, constitute a 
form of artillery which, 
we will venture to say, 
has never been pre- 
dicted by any one. 
Before entering into the 
details of the equip- 
ments, then, a few words 
of explanation are neces 

sary. 

The country in whic 

the campaign is intended 
to be conducted consists 
mainly of thick jungle, 
with a great deal of 
swampy and some moun- 
tainous ground. The 
roads, therefore, are nar- 
row paths, not deserving 
the name of roads, nor, 
indeed, is it commonly 
necessary that they 
should have the cha- 
racter of a firm road, 
inasmuch as no fore- 
footed animal can live 
in the country, se it is 
said, owing to the 
miasma from the soil, 
and human beings spend 
a night in the jungle at 
great peril to their lives. 
Consequently, SirGarnet 
Wolseley’s artillery be- 
came a question of some 
difficulty. The selection 
of the guns was left to 
himself, and, indeed, 
speaking generally, he 
seems to have had his 
own ideas carried out in 
a measure not always 
accorded to leaders of 
expeditions. That this 
is right there can be no 
question. It does not at 
all follow, however, that 
we can endorse his selec- 
tion in all particulars, as 
we shall see hereafter. 
To come, then, to the 
equipment. 

A battery of 44in. 
howitzers, with 1800 
rounds of ammunition, 
two Gatlings with their 
ammunition, and a quan- 
tity of small-arm ammu- 
nition exceeding the 
total number of rounds 
fired in the Russian war, 
are to be sent out. To 
begin with the howitzers: 





superior beyond com- 
parison. We understand 
that the preference for 
the smooth-bore is on 
the score of simplicity, 
because it may be in the 
hands of native troops. 
This is one decision that 
appears to be wrong to 
most artillery officers, 
and on such a question 
they are more com- 
petent to give an opinion 
than SirGarnet Wolseley. 
The supposed advantage 
in simplicity is, in point 
of fact, nothing, for who- 
ever serves the gun must 
be taught to load it, and 
one loads nearly as easily 
as the other, and being 
a muzzle-loader, it is 
hardly possible to make 
a mistake with it. The 
studs must, it is true, be 
brought opposite to the 
grooves and entered into 
them, but any savage 
might be taught this in 
about a minute. The 
fuses, &c., are about 
equally simple in both 
the guns in question. 
The steel gun is, as we 
have said, considerably 
lighter, but its great 
advantage is in its range. 
It may be quite true that 
the work for the guns 
will be easy, and that 
there is nothing deserv- 
ing the name of en- 
trenchments to be fired 
at, but, if we may judge 
at all by Cape and New 
Zealand warfare, the 
men will be exposed to 
musketry fire, if not to 
rifled musketry fire, and 
here the difference in 
range will be a most im- 
portant element. It isa 
matter of great difficulty 
to expel clever savages 
out of brushwood and 
thicket. Hence, if there 
is any fighting of the 
character we anticipate, 
we think Sir G. Wolseley 
may feel the inferiority 
of his gun before his 
campaign is over. 

To pass on to the 
carriage. Dug out of its 
grave of oblivion, it 
became necessary to pro- 
vide this gun with a 
— carriage suited to 
the conditions under 
which it is to act. On 





specially wished for the 43in.,or bronze smooth-bore Cohorn | It fires a common shell, weighing 7 Ib. 5oz., includin d E 

howitzer, in preference to the 7-pounder muzzle-loading | bursting charge of 7oz., or a double shell woes to Colonel Field, and he undertook to design and turn 
rifled gun. The respective powers of the two guns are as | including a bursting charge of 1b. It fires a shrapnel | out all carriages such as would meet the requirements 
follows :—The 43in. howitzer weighs 2731b.; it fires a! containing forty-two bullets, and it has ranged with con- | of the case in a fortnight, Ina week the pattern carriage 
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stood approved, and in a fortnight the battery was ready 
for issue as promised. 

Our first illustration shows the gun carriage limbered up 
and harnessed. The carriage consists of four pieces only, 
exclusive of wheels; it weighs 3441b. ‘The general con- 
struction is apparent. The brackets are cut with a saw out 
of sheet iron gin. thick. They are fixed to the axletree, 
which is a simple forging of the figure shown’ in the cut, 
and they are riveted at the trail to a wrought iron trail- 
piece. ‘Two other bolts and an elevating screw and cap 
squares, together with a sheet iron box between the brack- 
ets, near the point of the trail, complete the body of the 
carriage. The wheels are 3ft. in diameter ; the felloes and 
spokes are made of Santa Maria wood ; the nave is gun- 
metal, being of the Madras pattern. The wheels have no 
“dish,” and the axletree arm no “set” in it, The width of 
the track of the wheels is 2ft. 4in.,so that the carriages can 
move along a path 3ft. wide. The limber is made of Santa 
Maria, with two teak boxes, each containing ten rounds of 
ammunition, viz., five common shell, three shrapnel shell, 
and two case shot, together with cartridges, “common” 
and “diaphragm” fuses, tubes, and other stores. For 
more ordinary requirements of service—say, for example, 
for mountain service—there are features in this carri 
that are open to criticism ; for example, in the gun we 
could wish that provision for more than the 18 deg. of ele- 
vation were made; the height of the limber body above the 
axletree must render the carriage more liable to upset than 
usual ; the absence of dish must put the wheels at a dis- 
advantage when exposed to a thrust, which, judging from 
the pictures of wagons on mountain roads at the Cape that 
we have been accustomed to all our lives, is there of a fre- 
quent and fearful character. Then again, an inch between 
wheels and carriage body seems to invite clogging and stop- 
page of the carriage by mud. It is, however, necessary to 
consider closely the actual conditions of the special service 
in which this equipment is to be engaged. The labour of 
cutting paths through the jungle, and the work entailed by 
every additional inch of width in the track, is an important 
consideration, but chiefly in its aspect of representing time, 
because time here may be almost said to represent human 
life. 

The lirst desideratum is narrowness of track ; then as 
to the upsetting angle, which, it seems, is 234 deg.; 
this is no doubt rather a bad one, but when the loco- 
motive engines we have alluded to haul our carriages, 
the limit to the possible lateral angle of the path 
will be the upsetting angle of the locomotive, for this, we 
take it, may well be a smaller one than that of the car- 
riage. Thick mud, it seems, there is none. On the whole, 
then, we feel that the carriages will bear well any criticism 
to which they may be subjected, and that they should have 
been thus designed and thus manufactured in a fortnight, 
speaks well for the Royal Carriage Department. It is 
a fatal fault in a department when, with many first-rate 
manufactyjres that it carries on, it combines the making of 
ditiiculties. There are, perhaps, few Government depart- 
ments—not that we are alluding to any particular one—in 
which there is not, at all events, a branch where difficul- 
ties are made, sometimes so rapidly and successfully, 
that progress is like the struggle of a bee through a cob- 
web; the rate of progress, or even the possibility of any 

wrogress at all, depending on the energy stored up in the 

ee compared with the strength of the web he encounters. 
Very strong and healthy bees have been eventually brought 
completely toa stand still by webs in the departments they 
entered but never left alive. Inventors would, — 
say that the bees were eaten while in the web, so that they 
served to add to the strength of the presiding spider while 
perishing themselves, We must, however, keep to the 
equipment of Sir Garnet Wolseley, who has met with any- 
thing but spiders and webs, but rather, on the other hand, 
has found an a such as he wanted spring into being 
with a rapidity which may well have surprised him. Four 
Cohorn howitzers with limbers form the battery; wagons 
are to be supplied of a similar character to complete the 
train. Many weeks since, some 7-pounders and two Gat- 
ling’s were sent out, so that the expedition need not entirely 
depend on its howitzers. The Gatlings were mounted on 
field carriages with a track of 5ft. 2in., requiring a roadwa 
of nearly 6ft. wide. This is a serious fault for this expedi- 
tion, to remedy which the carriage department now supplies 
two extra howitzer carriages taking small brass brackets, 
which, fitting into the trunnion holes, take the Gatling 
trunnions, and renders the carriageavailable forthat weapon. 
As shown in oursecond cut, the smal] size of the carriage 
compared with the piece is of no importance, inasmuch as 
we are dealing with a weapon that has no recoil, for the 

Gatling is supplied ‘45in, ammunition, but not as was 
originally designed the actual infantry Boxer-Henry 
ammunition, but the solid drawn case, &c., given in 
Tur Enoirer of May 19th, 1871. Considering that a 
mitrailleuse ought to be able to creep and crouch, as it were, 
in corners where a gun could not be placed, because there 
is no room for its recoil; and, in fact, considering that its 
best application is in the defence of bridges, ditches, &c., 
and not in rapid movement in the field, it appears as if the 
carriage before us would be a better general service carriage 
for a Catling than the present full-sized one. 

The small arm ammunition is very mixed. Besides the 
lead and powder sent out for obselete arms, three millions 
of Entield muzzle-loading cartridges have been sent, and 

robably nearly two million rounds of Boxer ammunition 

or Snider rifles, 

We now come to a very interesting feature in the prepa- 
rations—the steam engine. We have twice had occasion to 
refer to the performances of the “steam sappers” at 
Chatham, and we have once described them at length. It 
appears that two of these are to be now sent out, There 
seems no reason why they should not be able to travel in 
the country; there is no artillery to fire at them, they are 
provided with changes of wheels and can go on soft ground, 
or with in their tires, up very steep slopes, and they 
are not fiable to suffer from fever. The greatest objection 


we see to them is that their width is not in keeping with 


Chatham has in narrowness of its track, else we should 
have thought that some modification of that engine might 
have been found preferable to the steam sappers. 





ON MOLECULES.* 
By Proresson CLERK MAXWELL, F.R.S. 


AN atom is a body which cannot be cut in two. A molecule is 
the smallest possible portion of a particular substance. No one 
has ever seen or handled a single molecule. Molecular science, 
therefore, is one of those branches of study which deal with things 
invisible and imperceptible by our senses, and which cannot be 
subjected to direct experiment, 

The mind of man has perplexed itself with many hard questions, 
Is space infinite, and if so in what sense? Is the material world 
infinite in extent, and are all places within that extent equally 
full of matter? Do atoms exist, or is matter infinitely divisible ? 
The discussion of questions of this kind has been going on ever 
since men began to reason ; and to each of us, as soon as we obtain 
the use of our faculties, the same old questions arise as fresh as 
ever. They form as essential a part of the science of the nineteenth 
century of our era as that of the fifth century before it. 

We do not know much about the science organisation of Thrace 
twenty-two centuries ago, or of the machinery then employed for 
diffusing an interest in physical research. There were men, how- 
ever, in those days, who devoted their lives to a pursuit of know- 
ledge with an ardour worthy of the most distinguished members of 
the British Association; and the lectures in which Democritus 
explained the atomic theory to his fellow-citizens of Abdera 
realised, not in golden opinions only, but in golden talents, a sum 
hardly equalled even in America, 

To another very eminent philosopher, Anaxagoras, best known 
to the world as the teacher of Socrates, we are indebted for the 
most important service to the atomic theory, which, after its 
statement by Democritus, remained to be dome. Anaxagoras, in 
fact, stated a theory which so exactly contradicts the atomic theory 
of Democritus, that the truth or falsehood of the one theory 
implies the falsehood or truth of the other. The question of the 
existence or non-existence of atoms cannot be presented to us this 
evening with greater clearness than in the alternative theories of 
these two philosophers. 

Take any portion of matter, say a drop of water, and observe its 

properties, Like every other portion of matter we have ever seen, 
it is divisible. Divide it in two, each portion appears to retain 
all the properties of the original drop, and among others that of 
being divisible. The parts are similar to the whole in every 
respect except in absolute size. Now go on repeating the process 
of division till the separate portions of water are so small that we 
can no longer perceive or handle them. Still we have no doubt 
that the subdivision might be carried further, if our senses were 
more acute and our instruments more delicate, Thus far all are 
agreed, but now the question arises, can the subdivision be re- 
peated for ever? According to Democritus and the atomic school, 
we must answer in the negative. After a certain number of sub- 
divisions, the drop would be divided into a number of parts each 
of which is incapable of further subdivision. We should thus, 
in imagination, arrive at the atom, which, as its name literally 
signifies, cannot be cut in two. This is the atomic doctrine of 
Democritus, Epicurus, and Lucretius, and, I may add, of your 
lecturer. 
According to Anaxagoras, on the other hand, the parts into which 
the drop is divided, are in all respects similar to the whole drop, 
the mere size of a body counting for nothing as regards the nature 
of its substance. Hence if the whole drop is divisible, so are its 
parts down to the minutest subdivisions, and that without end. 
The essence of the doctrine of Anaxagoras is that the parts of a 
body are in all respects similar to the whole. It was therefore 
called the doctrine of Homoiomereia, Anaxagoras did not of 
course assert this of the parts of organised bodies such as men 
and animals, but he maintained that those inorganic substances 
which appear to us homogeneous are really so, and that the uni- 
versal experience of mankind testifies that every material body, 
without exception, is divisible. The doctrine of atoms and that of 
homogeneity are thus in direct contradiction. 

But we must now go on to molecules, Molecule is a modern 
word. It does not occur in Johnson’s Dictionary The ideas it 
embodies are those belonging to modern chemistry. 

A drop of water, to return to our former example, may be 
divided into a certain number, and no more, of portions similar to 
each other. Each of these the modern chemist calls a molecule of 
water. But it is by no means an atom, for it contains two differ- 
ent substances, oxygen and hydrogen, and by a certain process the 
molecule may be actually divided into two parts, one consisting of 
oxygen and the other of hydrogen. According to the received 
doctrine, in each molecule of water there are two molecules of 
hydrogen and one of oxygen. Whether these are or are not ulti- 
mate atoms I shall not attempt to decide. We now see what a mole- 
cule is, as distinguished from an atom. A molecule of a substance 
is a small body that if, on the one hand, a number of similar mole- 
cules were assembled together, they would form a mass of that 
substance, while, on the other hand, if any portion of this mole- 
cule were removed, it would no longer be able, along with an 
assemblage of other molecules similarly treated, to make up a mass 
of the original substance. 


Every substance, ey a or compound, has its own molecule, 
If this molecule be divided its parts are molecules of a different 
substance or substances from that of which the whole is a mole- 
cule. An atom, if there is such a thing, must be a molecule of an 
elementary substance. Since, therefore, every molecule is not an 
atom, but every atom is a molecule, I shall use the word molecule 
as the more general term. I have no intention of taking up your 
time by ——e the doctrines of modern chemistry with re- 
spect to the molecules of different substances. It is not the 
special but the universal interest of molecular science which en- 
courages me to address you. It is not because we happen to be 
chemists or physicists or i of any kind that we are 
attrac towards this centre of all material existence, but 
because we all belong to a race endowed with faculties which urge 
us on to search deep and ever deeper into the nature of things. 
We find that now, as in the days of the earliest physical specu- 
lations, all physical researches appear to converge towards the 
same point, and every inquirer, as he looks forward into the 
dim region towards which the path of discovery is leading him, 
sees, each according to his sight, the vision of the same quest. 
One may see the atom as a material point, invested and surrounded 
by potential forces, Another sees no garment of force, but onl: 
the bare and utter hardness of mere impenetrability. But thoug 
many a speculator, as he has seen the vision ¢ before him 
into the innermost sanctuary of the inconceivably little, has had 
to confess that the quest was not for him, and though philosophers 
in every age have been exhorting each other to direct their minds 
to some more useful and attainable aim, each generation, from the 
earliest dawn of science to the nent time, has contributed a due 
proportion of its ablest inte to the quest of the ultimate 
a 
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of all bodies ppears 

be at rest, These motions of molecules are, in the case of solid 
bodies, confined within so narrow a range that even with our best 
microscopes we cannot detect that they alter their places at all. 
In liq and geses, however, the molecules are not confined 
within any definite limits, but work their way through the whole 
mass, even when that mass is not disturbed by any visible motion. 





the rest of the train. From memory we are not able to say 
what advantage the trench steam engine now in use at 








* Lecture delivered at Bradford, Sopt., 1873. 


This process of diffusion, as it is called, which goes on in gases 
and liquids and evenin some solids, can be subjected to experi- 
ment, and forms one of the most convincing proofs of the motion 
of molecules, Now the recent progress o 1 i began 
with the study of the mechanical effect of the im of these 
moving molecules when they strike against any solid body. Of 
course these flying molecules must beat against whatever is placed 
among them, and the constant succession of these strokes is, ac- 
cording to our theory, the sole cause of what is called the pressure 
of air and other gases, This appears to have been first suspected 
by Daniel Bernoulli, but he had not the means which we now have 
of a the eee The same theory was afterwards brought 
for independently by Lesage, of Geneva, who, however, de- 
voted most of his labour to the explanation of gravitation by the 
impact of atoms. Then Herapath, in his ‘‘ Mathematical 
Physics,” published in 1847, made a much more extensive applica- 
tion of the theory to gases, and Dr. Joule, whose absence from our 
meeting we must all regret, calculated the actual velocity of the 
molecules of hydrogen. 


The second stage of the progress of the theory is generally sup- 
— to have been begun by a paper by Krinig, which does not, 

owever, so far as I can see, contain any improvement on what 
had gone before. It seems, however, to have drawn the attention 
of Prof. Clausius to the subject, and to him we owe a very large 
part of what has been since accomplished. We all know that air 
or any other gas placed in a vessel presses against the sides of the 
pees: f and against the surface of any body placed within it. On 
the kinetic theory this pressure is entirely due to the molecules 
striking against these surfaces, and thereby communicating to them 
a series of impulses which follow each other in such rapid succes- 
sion that ‘ef produce an effect which cannot be distinguished 
from that of a continuous pressure, If the velocity of the 
molecules is given, and the numer varied, then since each mole- 
cule on an ave strikes the side of the vessel the same number 
of times, and with an impulse of the same magnitude, each will 
contribute an equal share to the whole pressure, The pressure in 
a vessel of given size is therefore proportional to the number of 
molecules in it, that is to the quantity of gas in it. 

This is thecomplete dynamical explanation of the fact discovered 
by Robert Boyle, that the pressure of air is proportional to its 
density. It tows also that of different portions of gas forced 
into a vessel, each produces its own part of the pressure indepen- 
dently of the rest, and this whether these portions be of the same 
gas or not. 

Let us next sup that the velocity of the molecules is in- 
creased, Each molecule will strike the sides of the vessel a 
greater number of times in a second, but besides this, the impulse 
of each blow will be increased in the same proportion, so that the 
part of the pressure due to each molecule will vary as the square 
of the velocity. Now the increase of the square of the velocity 
corresponds in our theory to a rise of temperature, and in this 
way we can explain the effect of warming the gas, and also the 
law discovered by Charles; that the proportional expansion of all 
gases between F geo temperatures is the same. ‘The dynamical 
theory also tells us what will happen if molecules of different 
masses are allowed to knock about together. The greater masses 
will go slower than the smaller ones, so that, on an average, every 
molecule, great or small, will have the same energy of motion. 
The proof of this dynamical theorem, in which I claim the priority, 
has recently been greatly developed and improved by Dr. Ludwig 
Boltzmann, The most important consequence which flows from 
it is that a cubic centimetre of every gas at standard temperature 
and pressure contains the same number of molecules, This is the 
dynamical explanation of Gay-Lussac’s law of the equivalent 
volumes of gases. but we must now descend to particulars, and 
calculate the actual velocity of a molecule of hydrogen. 

A cubic centimetre of hydrogen, at the temperature of melting 
ice and at a temperature of one atmosphere, weighs 0°00008954 
grammes. We have to find at what rate this small mass must 
move (whether altogether or in separate molecules makes no differ- 
ence) so as to produce the observed pressure on the sides of the 
cubic centimetre. This is the calculation which was first made by 
Dr. Joule, and the result is 1859 metres per second. This is what 
we are accustomed to call a great velocity. It is greater than any 
velocity obtained in artillery practice. The velocity of other 
gases is less, as you will see by the table, but in all cases it is very 
great as compared with that of bullets, We have now to conceive 
the molecules of the air in this room flying about in all directions 
at a rate of about seventeen miles in a minute. 

If all these molecules were flying in the same direction, they 
would constitute a wind blowing at the rate of seventeen miles a 
minute, and the only wind that approaches this velocity is that 
which proceeds from the mouth of a cannon. How, then, are you 
and I able to stand here? Only because the molecules happen to 
be flying in different directions, so that those which strike against 
our backs enable us to support the storm which is beating against 
our faces. Indeed, if this molecular bombardment were to cease, 
even for an instant, our veins would swell, our breath would leave 
us, and we should, literally, expire. But it is not only against us 
or against the walls of the room that the molecules are striking. 
Consider the immense number of them, and the fact that they are 
flying in every possible direction, and you will see that they can- 
not avoid striking each other. ry time that two molecules 
come into collision, the paths of are changed, and they go off 
in new directions, Thus each mof€cule is continually getting its 
course altered, so that in spite of its great velocity it may be along 
time before it reaches any great distance from the point at which 
it set out. 

I have here a bottle containing ammonia. Ammonia is a gas 
which you can recognise by its smell. Its molecules have a ve- 
locity of 600 metres per second, so that if their course had not 
been interrupted by striking against the molecules of air in the 
room, every one in the most distant gallery would have smelt 
ammonia before I was able to pronounce the name of the gas. But 
instead of this, each molecule of ammonia is so jostled about by 
the molecules of air, that it is sometimes going one way and some- 
times another. It is like a hare which is always doubling, and 
though it goes a + pace, it makes very little progress, Never- 
theless, the smell of ammonia is now beginning to be perceptible 
at some distance from the bottle. The gas does diffuse itself 
through the air, though the process is a slow one; and if we 
could close up every opening of this room so as to make it air- 
tight, and leave everything to itself for some weeks, the ammonia 
would become unifermly mixed through every part of the air in 
the room. This property of gases, that they diffuse through each 
other, was first remarked by Priestley. Dalton showed that it 
takes place quite independently of any chemical action between 
the inter-diffusing gases, G n, Whose researches were es- 

jally directed towards those phenomena which seem to throw 
ht on molecular motions, made a careful study of diffusion, and 
obtained the first results from which the rate of diffusion can be 
calculated. Still more recently the rates of diffusion of gases into 
each other have been measured with great precision by Professor 
Loschmidt, of Vienna. He placed the two gases in two similar 
vertical tubes, the lighter gas being placed above the heavier, so as 
to avoid the formation of currents. He then opened a sliding 
valve, so as to make the two tubes into one, and after leaving the 
gases to themselves for an hour or so, he shut the valve, and deter - 
mined how much of each gas had diffused into the other. As 
most gases are invisible, I shall exhibit gaseous diffusion to you by 
means of two gases, ammonia and hydrochloric acid, which, when 
they meet, form a solid product, The ammo: being the 
ey pas, is placed above the hydrochloric acid, with a stratum 
of air between, but you will soon see that the gases can diffuse 
through this stratum of air, and produce a cloud of white smoke 
when they meet, During the whole of this process no currents or 
any other visible motion can be detected. Every part of the vessel 
nugenne cpeten ne Gite eRe pee 
ut, according to our theory, the same kind of motion is going 
on in calm air as in the intordiff 





using gases, theonly difference being 
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that we can trace the molecules from one place to another more 
easily when they are of a different nature from those through 
which they are diffusing. If we wish to forma mental repre- 
sentation of what is going on among the molecules in calm 
air,*we cannot do better than observe ~ swarm of bees, when 
every individual bee is fiying furiously, first in{onejdirection, and 
then in another, while the swarm, as a whole, either remains at 
rest, or sails slowly through the air. 

In certain seasons swarms of bees are -” to fly off toa great 
distance, and the owners, in order to identify their property 
when they find them on other people’s ground, sometimes throw 
handfuls of flour at the swarm. Now let us suppose that the 
flour thrown at the flying swarm has whitened those bees only 
which happened to be in the lower half of the swarm, leaving those 
in the upper half free from flour. 

If the bees still go on flying hither and thither in an irregular 
manner, the floury bees will be found in continually increasing 
proportions in the upper part of the swarm, till they have become 
equally diffused through every part of it. But the reason of this 
diffusion is not because the bees were marked with flour, but 
because they are flying about. The only effect of the marking is 
to enable us to identify certain bees. 

We have no means of marking a select number of molecules of 
air, so as to trace them after they have become diffused among 
others, but we may communicate to them some property by which 
we may obtain evidence of their diffusion. For instance, if a 
horizontal stratum of air is moving horizontally, molecules 
diffusing out of this stratum into those above and,below will 
carry their horizontal motion with them, and so tend to 
communicate motion to the neighbouring strata, while molecules 
diffusing out of the neighbouring strata into the moving one will 
tend to bring it to rest. The action between the strata is some- 
what like that of two rough surfaces, one of which slides over the 
other, rubbing on it. Friction is the name given to this action 
between solid bodies; in the case of fluids it is called internal 
friction or viscosity. 

It is, in fact, nn another kind of diffusion—a lateral diffusion 
of momentum, and its amount can be calculated from data derived 
from observations of the first kind of diffusion, that of matter. 
The comparative values of the viscosity of different gases were 
determined by Graham in his researches on the transpiration of 
gases through long narrow tubes, and their absolute values have 
been deduced from experiments on the oscillation of discs by 
Oscar Meyer and ante | 

Another way of tracing the diffusion of molecules through calm 
air is to heat the upper stratum of the air ina vessel, and to observe 
the rate at which this heat is communicated to the lower strata. 
This, in fact, is a third kind of diffusion—that of energy, and the 
rate at which it must take place was calculated from data 
derived from experiments on viscosity before any direct experi- 
ments on the conduction of heat had been made. Professor Stefan, 
of Vienna, has recently, by a very delicate method, succeeded in 
determining the conductivity of air, and he finds it, as he tells us, 
in striking agreement with the value predicted by the theory. All 
these three kinds of diffusion—the diffusion of matters, of 
momentum, and of energy--are carried on by the motion of the 
molecules, The greater the velocity of the molecules and the 
further they travel before their paths are altered by collision with 
other molecules, the more val will be the diffusion. Now we 
know already the velocity of the molecules, and therefore by ex- 
periments on diffusion we can determine how far, on an average, a 
molecule travels without striking another. Professor Clausius, of 
Bonn, who first gave us precise ideas about the motion of agita- 
tion of molecules, calls this distance the mean path of a molecule. 
I have calculated, from Professor Loscghmidt’s diffusion experi- 
ments, the mean path of the molecules of four well-known 
gases. The average distance travelled by a molecule between 
one collision and another is given in the table. It is a very small 
distance, quite imperceptible to us even with our best microscopes. 
Roughly speaking, it is about the tenth part of the length of a 
wave of light, which you know is a very small quantity. Of course 
the time spent on so short a path by such swift molecules must be 
very small, I have calculated the number of collisions which each 
must undergo in a second. They are given in the table, and are 
reckoned by thousands of millions. No wonder that the travelling 
power of the swiftest molecule is but small, when its course is 
completely changed thousands of millions of times in a second. 
The three kinds of diffusion also take place in liquids, but the 
relation between the rates at which they take place is not so sim- 
ple as in the case of gases. The dynamical theory of liquids is 
not so well unders as that of gases, but the principal diffe- 
rence between a gas and a liquid seems to be that in a gas each 
molecule spends the greater part of its time in describing its free 
path, and is for a very an portion of its time engagéd in en- 
counters with other molecules ; whereas in a liquid the molecule 
has hardly any free path, and is always in a state of close encounter 
with other molecules. Hence in a liquid the diffusion of motion 
from one molecule to another takes place much more rapidly than 
the diffusion of the molecules themselves, for the same reason 
that it is more expeditious in a dense crowd to pass on a letter 
from hand to hand than to give it to a special messenger to work 
his way through the crowd. Ihave here a jar, the lower part of 
which contains a solution of copper sulphate, while the upper part 
contains pure water. It al standing here since Saturday, 
and you see how little pro he blue liquid has made in diffusing 
itself through the water above. The rate of diffusion of a solution 
of sugar has been carefully observed by Voit. Comparing his 
results with those of Loschmidt on gases, we find that about as 
much diffusion takes place in a second in gases as requires a day 
in liquids, The rate of diffusion of momentum is also slower in 
liquids than in gases, but by no means in the same proportion, 
The same amount of motion takes about ten times as long to sub- 
side in water as in air, as you will see by what takes place when I 
stir these two jars, one containing water and the other air. There 
is still less difference between the rates at which a rise of tempe- 
rature is propagated through a liquid and through a gas. In solids 
the molecules are still in motion, but their motions are confined 
within very narrow limits. Hence the diffusion of matter does 
not take place in solid bodies, though that of motion and heat 
takes place very freely. Nevertheless, certain liquids can diffuse 
through colloid solids, such as jelly and gum, and hydrogen can 
make its way through iron and palladium. 

We have no time to do more than mention that most wonder- 
ful molecular motion which is called electrolysis. Here is an elec- 
tric current passing through acidulated water, and causing oxygen 
to appear at one electrode and hydrogen at the other. In the 
space between the water is perfectly calm, and yet two opposite 
currents of oxygen and of hydrogen must be passing through it. The 
a theory of this process has been studied . Clausius, who 

as given reasons for asserting that in ordinary water the mole- 
cules are not only moving, but every now and then striking 
each other with such violence that the oxygen and hydro- 
gen of the molecules part company, and dance about through the 
crowd, seeking partners which have become dissociated in the 
same way. In ordi water these exchanges produce, on the 
whole, no observable effect, but no sooner does the electromotive 
force to act than it exerts its guiding influence on the unat- 
tached moiecules, and bends the course of each toward its proper 
electrode, till the moment when, meeting with an unappropriated 
molecule of the opposite kind, it enters again into a more or less 

vermanent union with it till it is again dissociated by another shock. 
lectrolysis, therefore, is a kind of diffusion assisted by electro- 
motive force, 

Another branch of molecular science is that which relates to the 
exchange of molecules between a liquid and « gas. It includes 
the theory of evaporation and condensation, in which the gas in 
question is the vapour of the liquid, and also the theory of the 
al tion of a gas by a liquid of a different substance. The re- 
searches of Dr, Andrews on the relations between the liquid and 
the gaseous state have shown us that though the statements in 





our elementary text-books may be so neatly expressed that they 
appear almost self-evident, their true interpretation may involve 
some principle so profound that, till the right man has laid hold 
of it, no one ever suspects that anything is left to be discovered. 
These, then, are some of the fields from which the data of mole- 
cular science are gathered. We may divide the ultimate results 
into three ranks, according to the completeness of our knowledge 
of them. 

To the first rank belong the relative masses of the molecules of 
different gases, and their velocities in metres per second, These 
data are obtained from experiments on the pressure and density of 
gases, and are known to a high degree of precision. 

In the second rank we must place the relative size of the mole- 
cules of different gases, the — of their mean paths, and the 
number of collisions in a second. These are deduced from experi- 
ments on the three kinds of diffusion. Their received values must 
be regarded as rough approximations till the methods of experi 
menting are greatly improved, There is another set of quantities 
which we must place in the third rank, because our knowledge of 
them is neither precise as in the first rank, nor approximate, as in 
the second, but is only as yet of the nature of a probable conjecture. 
These are the absolute mass of a molecule, its absolute diameter, and 
the number of molecules in a cubic centimetre. We know the 
relative masses of different molecules with great accuracy, and we 
know their relative diameters approximately. From these we can 
deduce the relative densities of the molecules themselves. So far 
we are on firm ground. 

The great resistance of liquids to compression makes it probable 
that their molecules must be at about the same distance from each 
other as that at which two molecules of the same substance in the 
gaseous form act on each other during an encounter. This conjec 
ture has been put to the test by Lorenz Meyer, who has o_o 
the densities of different liquids with the calculated relative densi- 
ties of the molecules of their vapours, and has found a remarkable 
correspondence between them. 

Now Loschmidt has deduced from the dynamical theory the 
following remarkable proportion :—As the volume of a gas is to the 
combined volume of all the molecules contained in it, so is the 
mean path of a molecule to one-eighth of the diameter of a mole- 
cule. Assuming that the volume of the substance, when reduced 
to the liquid form, is not much greater than the combined volume 
of the molecules, we obtain from this proportion the diameter of 
a molecule. In this way Loschmidt, in 1865, made the'first esti- 
mate of the diameter of a molecule, Independently of him and 
of each other, Mr. Stoney in 1868, and Sir W. Thomson in 1870, 
published results of a similar kind, those of Thomson being 
deduced not only in this way, but from considerations derived 
from the thickness of soap bubbles and from the electric proper- 
ties of metals, 

According to the table, which I have calculated from Losch 
smidt’s data, the size of the molecules of hydrogen is such that 
about two million of them in a row would occupy a millimetre, 
and a million million million million of them would weigh about 
fourgrammes. In acubic centimetre of anygas at standard pressure 
and temperature there are about nineteen million million million 
molecules. All these numbers of the third rank are, I need not 
tell you, to be regarded as at present conjectural. In order to 
warrant us in putting any confidence in numbers obtained in this 
way, we should have to compare together a greater number of 
independent data than we have as yet obtained, and to show that 
they lead to consistent results. 

Thus far we have been considering molecular science as an 
inquiry into natural phenomena, But though the professed aim 
of all scientific work is to unravel the secrets of nature, it has 
another effect, not less valuable, on the mind of the worker. It 
leaves him in possession of methods which nothing but scientitic 
work could have led him to invent, and it places him in a position 
from which many regions of nature, besides that which he has been 
studying, appear under a new aspect. The study of molecules has 
developed a method of its own, and it has also opened up new views 
of nature. When Lucretius wishes us to form a mental represen- 
tation of the motion of atoms, he tells us tolook at asunbeam shining 
through a darkened room—the same instances of research by which 
Dr. Tyndall shows us thedust we breathe—and to observe the motes 
which chase each other in all directions through it. This motion of 
the visible motes, he tells us, is but a result of the far more compli 
cated motion of the invisible atoms which knock the motes about. 
In his dream of nature, as Tennyson tell us, he 

“*Saw the flaring atom-streams 

And torrents of her myriad universe, 

Raining along the illimitable inane, 

Fly on to clash together again, and make 

Another and another frame of things 

For ever.” 
And it is no wonder that he should have attempted to burst” the 
bonds of fate by making,his atoms deviate from their courses at 
quite uncertain times and places, thus attributing to them a kind 
of irrational free will, which on his materialistic theory is the only 
explanation of that power of voluntary action of which we ourselves 
are conscious, 

As long as we have to deal with only two molecules, and have 
all the data given us, we can calculate the result of their encounter, 
but when we have to deal with millions of molecules, each of 
which has millions of encounters in a second, the complexity 
of the problem seems to shut out all hope of a legitimate solution. 

The modern atomists have therefore adopted a method which is, 
I believe, new in the department of mathematical physics, though 
it has long beewin use in the section of statistics, When the 
working members of section F get hold of a report of the census, 
or any other document containing the numerical data of economic 
and social science, they begin by distributing the whole population 
into groups, according to age, income-tax, education, religious be- 
lief, or criminal convicti The ber of individuals is far too 
great to allow of their tracing the history of each separately, so 
that, in order to reduce their labour within human limits, they con- 
centrate their attention on a small number of artificial groups. The 
varying number of individuals in each group, and not the varying 
mer = of each individual, is the primary datum from which they 
work, 

This, of course, is not the only method of studying human 
nature. We may observe the conduct of individual men and com- 
pare it with the conduct which their previous character, and their 
present circumstances, according to the best existing theory, 
would lead us to expect. Those who practise this method en- 
deavour to improve their knowledge of the elements of human 
nature in much the same way as an astronomer corrects the ele- 
ments of a planet by comparing its actual position with that de- 
duced from the received elements, The study of human nature 
yA parents and schoolmasters, by historians and statesmen, is, 
therefore, to be distinguished from that carried on by registrars 
and tabulators, and by those statesmen who put their faith in 
figures, The one may be called the historical, and the other the 
statistical method, 

The equations of dynamics completely express the laws of the 
histori method as applied to matter, but the application 
of these equations implies a perfect knowledge of all the data. 
But the smallest portion of matter which we can subject to experi- 
ment consists of millions of molecules, not one of which ever 
becomes individually sensible to us, We cannot, therefore, ascer- 
tain the actual motion of any one of these molecules, so that we 
are obliged to abandon the strict historical method, and to adopt 
the statistical method of dealing with large groups of molecules. 
The data of the statistical method as applied to molecular science 
are the sums of large bers of molecul titi In study- 

oe oe of this kind, we meet with a 
new kind of regularity, the —- of averages, which we can 
depend upon quite suticientl or all teed tr Doty but which 
can make no claim to that character of absolute precision which 
belongs to the laws of abstract dynamics. Thus molecular science 
teaches us that our experiments can never give us anything more 











than statistical information, and that no law deduced from them 
can pretend to absolute precision, But when we pass from the 
contemplation of our experiments to that of the molecules them- 
selves, we leave the world of chance and change, and enter a 
region where everything is certain and immutable. The molecules 
are conformed to a constant type with a precision which is not to 
be found in the sensible properties of the bodies which they con- 
stitute. In the first place the mass of each individual molecule, 
and all its other properties, are absolutely unalterable. In the 
second place the properties of all molecules of the same kind are 
absolutely identical. Let us consider the properties of two kinds 
of molecules, those of oxygen and those of hydrogen, We can 
procure specimens of oxygen from very different sources 
—from the air, from water, from rocks of every geological 
epoch. The history of these specimens has been very differ- 
ent, and if, during thousands of years, difference of circumstances 
could produce difference of properties, these specimens of 
oxygen would show it. In like manner we may procure hydrogen 
from water, from coal, or, as Graham did, from meteoric iron. 
Take two litres of any specimen of hydrogen, it will combine with 
exactly one litre of any specimen of oxygen, and will form exactly 
two litres of the vapour of water. Now if, during the whole 
previous history of either specimen, whether imprisoned in the 
rocks, flowing in the sea, or careering through unknown regions 
with the meteorites, any modification of the molecules has taken 
place, these relations would no longer be preserved. But we have 
another and an entirely different method of comparing the pro 
perties of molecules. The molecule, though indestructible, is not 
a hard rigid body, but is capable of internal movements, and when 
these are excited it emits rays, the wave length of which is a 
measure of the time of vibration of the molecule. 

By means of the spectroscope the wave-lengths of different 
kinds of light may be compared to within one ten-thousandth 
part. In this way it has been ascertained, not only that molecules 
taken from every specimen of hydrogen in our laboratories havethe 
same set of periods of vibration, but that light, having the same 
set of periods of vibration, is emitted from the sun and from the 
fixed stars. We are thus assured that molecules of the same 
nature as those of our hydrogen exist in those distant regions, or 
at least did exist when the light by which we see them was 
emitted. From a comparison of the dimensions of the buildings of 
the Egyptians with those of the Greeks, it appears that they have 
acommon measure. Hence, even if no ancient author had re 
corded the fact that the two nations employed the same cubit as a 
standard of length, we might prove it from the buildings them 
selves. We should also be justified in asserting that at some time 
or other a material standard of length must have been carried 
from one country to the other, or that both countries had obtained 
their standard from a common source. 

But in the heavens we discover by their light, and by their light 
alone, stars so distant from each other that no material thing can 
ever have passed from one to another, and yet the light, which is 
to us the sole evidence of the existence of these distant worlds, 
tells us also that each of them is built up of molecules of the same 
kinds as those which we find on earth. A molecule of hydrogen, 
for example, whether in Sirius or in Arctarus, executes its vibra- 
tions in precisely the same time. Each molecule, therefore, 
throughout the universe bears impressed on it the stamp of 
a metric system as distinctly as does the metre of the archives 
at Paris, or the double royal cubit of the Temple of Karnac. 

No theory of evolution can be formed to account for the simi 
larity of molecules, for evolution necessarily implies continuous 
change, and the molecule is incapable of growth or decay, of 
generation or destruction. None of the processes of nature, since 
the time when nature began, have produced the slightest differ- 
ence in the properties of any molecule. We are therefore unable 
to ascribe cither the existence of the molecules or the identity of 
their properties to the operation of any of the causes which we 
call natural, On the other hand, the exact equality of each mole 
cule to all others of the same kind gives it, as Sir John Herschel 
has well said, the essential character of a manufactured article, 
and precludes the idea of its being eternal and self existent. 
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Thus we have been led, along a strictly scientific path, very near 
to the point at which science must stop. Not that science is de- 
barred from studying the internal mechanism of a molecule which 
she cannot take to pieces, any more than from investigating an 
organism which she cannot put together. But in tracing back the 
history of matter science is arrested when she assures herself, on 
the one hand, that the molecule has been made, and on the other 
that it has not been made by any of the processes we call natural. 

Science is incompetent to reason upon the creation of matter 
itself out of nothing. We have reached the utmost limit of our 
thinking faculties when we have admitted that because matter 
cannot be eternal and self-existent it must have been created. It 
is only when we contemplate, not matter in itself, but the form 
in which it actually exists, that our mind finds something on 
which it can lay hold. That matter, as such, should have certain 
fundamental propertics—that it should exist in space and be 
capable of motion, that its motion shonld be persistent, and so on, 
are truths which may, for anything we know, be of the kind which 
metaphysicians call necessary. We may use our knowledge of 
such truths for purposes of deduction, but we have no data for 
speculating as to their origin. But that there should be exactly 
so much matter and no more in every molecule of hydrogen is a 
fact of a very different order. We have here a particular 
distribution of matter--a col/ocation—-to use the expression of Dr, 
Chalmers, of things which we have no difficulty in imagining to 
have been arranged otherwise. The form and dimensions of the 
orbits of the planets, for instance, are not determined by any hiw 
of nature, but depend upen a particular collocation of matter. 
The same is the case with respect to the size ef the earth, from 
which the standard of what is called the metrical system has been 
derived. But these astronomical and terrestrial magnitudes are far 
inferior in scientific importance to that most fundamental of all 
standards which forms the base of the molecular system, Natural 
causes, as we know, ure at work, which tend to modify, if they do 
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not at length destroy, all the arrangements,and dimensions of the 
earth and the whole solar system. But though in the course of 
ages ctastrophes have occurred and may yet occur in the heavens, 
though ancient systems may be dissolved and new systems evolved 
out of their ruins, the molecules out of which these systems are 
built—the foundation stones of the material universe—remain 
unbroken and unworn. They continue this day as they were 
created, perfect in number and measure and weight, and from the 
ineffaceable characters impressed on them wemay learn that those 
aspirations after accuracy in measurement, truth in statement, 
and justice in action, which wereckon among our noblestattributes 
as men, are ours because they are essential constituents of the 
image of Him who in the beginning created, not only the heaven 
and the earth, but the materials of which heaven and earth 
consist. 


BAILEY’S TWIN “SCAVENGER” GAUGE. 

IN the accompanying engraving we illustrate a novel arrange- 
ment of gauge glass, now being introduced by Messrs Bailey ani 
Co., Albion Works, Salford. The gauge is fitted with a self 
cleansing cock, which, by means of a rotary knife clears out tl« 
wee of the bottom cock every time it is opened or closed. Tie 
bottom cock always wears out first in a gauge, and Messrs, Bailes 
have, therefore, combined two bottom cocks with one top coch, 
asshown ini the engraving 
The top cock can be used 
for one glass only shoul: 
the other glass break, 
and, if required, a steam 
gauge or test gauge may 
be placed on the top of it, 
where it is closed in the illustration by means of a small brass 
nipple. It seems a useful and ornamental addition to a stean 
boiler. Another small novelty, which is also being introduced by 
this firm, is what they call “ Bailey’s Safety Valve Test-cock.’ 
which when used for indicating the height of water also serves as 
asupplementary safety valve—a neat, useful little invention, illus 
trated in the accompanying little cut, which will be understood at 
a glance, 











IMPROVED STONE CRUSHING AND GRINDING 
MACHINE, 


WE illustrate in the annexed engraving a new grinding machine 
exhibited at the R.S.A. Show, Hull, and sold to the Duke of 
Beaufort and others, for reducing hard substances, such as gra- 

nites, rocks, silica, gannister, 

coprolites, and other materials, 
to a finely pulverised state. The 
_ machine is also used for makin 
gravel for parks, walks, an 
public grounds, The size at the 
mouth is 12in. by 5in., aud any 
stone of that size is quickly re- 

{ duced. The moving jaw is swung 

from below, on a stout cross pin 

| held to the two sides, and is 
made something as in diagram, so 

that it has the greatest motion at 

| the top, and the least motion at 
the bottom, or exactly the reverse 

: | of what occurs in Mr, Mars- 
| den’s normal stone breakers. The 
) toggles are worked from an up- 
ward connecting rod, actuated 

by « steel eceentric shaft running in anti-frictional metal 
bearings near the sole plate. The usual wedge motion and 
spring rod for bringing back the jaw are supplied ; the whole 
mounted on a foundation plate, and in the case of Dinas’ fire-brick 
or gannister breaking, or coprolite grinding, it is placed underneath 
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a large Marsden machine to reduce the material to sand, and is 
worked at the cnd of a short screen, receiving the material which 
is too large after passing through the first machine. An improved 
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mixing apparatus is attached for thoroughly blending the stuff as 

it is delivered from the spout. ‘The jaws have shallow corrugations, 

and are made in the form illustrated some time ago in this 
| journal.' 
| 





CONTINUOUS EXPANSION ENGINES. 


On the next page Fig.1 shows the cylinders of the Cheben, 
asteamship the engines of which were recently converted into 
| engines built on Stewart and Nicholson’s continuous expansion 
principle, by Mr. John Stewart, of the Blackwall Ironworks, The 
| steam here is worked differently from the ordinary modes. It is 
| cut off at about half stroke on the small piston in the high pressure 
| cylinder, after which both pistons share the steam between them. 
| The large piston thus receives the steam on the centre at nearly 
full pressure, which the inventors look upon as a t advantage 
in comparison with the Wolff —. If in the ordinary compound 
engine the steam is cut off at half stroke, it is at half the boiler pres- 
sure before it enters the receiver; that is, the steam expal 
in the first cylinder until aay | the end of the stroke. In the 
continuous expansion engine the E mage on passing the cellular 
ports in the side of the first cylinder shares the steam with the 
other. This necessitates the adoption of minimum ports, without, 
of course, throttling the engine, in order to obtain maximum 
power. Hence, as shown in the diagram, a steam chest or hollow 





valve travels between the two cylinders, The steam does not 
enter this ; it merely passes through the valve, which forms a 
simple continuation of the steam ports from one cylinder to 
another. 

_ Avacuum isformed in both cylinders. The wholeof the expansion 
is performed in three-fourths of a stroke, and half of the 
small and the whole of the large cylinder afe, in working, filled 
with expanded steam. The size of the cylinders is immaterial as 
regards obtaining the full range of expansion. The proportions 
adapted in the case of marine engines now running are two to one 
and three to onein pistonarea. The proportion inarea of the pistons 
of the Era, to which we referred on a previous occasion, is as 1°8 
tol. The cylinders can be used separately at pleasure, whether 
working condensing or non-condensing, and the full pressure of 
steam from the boiler can be put on to all the pistons with 
impunity at any time. 

_The cards Fig. 2 and Fig. 3 represent the effects obtained in the 
high and low pressure c Toten respectively on board the Cheben 
during her trial trip. She has gone to Alexandria, where she will 
be a asa transport ship in the service of the Khedive. 
His Majesty’s engineer writing from Alexandria expressed his 
satisfaction with her performance. The engines are of 150-horse 
power, and the ship made 11 knots with full cargo, using 
12 tons of coal per day. The ship’s boilers are constructed on the 
multitubular principle. A surface condenser is attached to the 
engines, fitted with one of Messrs. Brotherhood and Hardingham’s 
helical pumps for circulation, running if necessary at 120 revolu- 
tions per minute. 

Mr. John Stewart purposes extending the system by applying 
the principle of the continuous expansion engine to a three cylin- 
der construction, The drawings we give in Figs. 4 and 5 are in- 
tended merely to convey a — idea of the contemplated im- 
provement. No engines of the kind have up to the present been 
constructed by him, and the working drawings ultimately decided 
upon would probably differ in some points from our drawings. One 
advantage looked for in a three cylinder engine will be the im- 
proved balancing of the pistons and cranks. The cranks attached 
to the large pistons are set at 180 deg. from each other. As re- 
gards fighting ships, the fact that the steam could be put into the 
three cylinders at once would give the greatest possible effect to 
their ramming power, 

Strictly speaking, there is no secondary steam used in the con- 
tinuous expansion engine, and so far it can hardly be brought 
under the same category with ordinary compound engines, where 
the steam goes, as it were, twice through the mill. The engines 
are applicable to all purposes. We have a stationary one at Messrs. 
Warners, bellfounders, Cripplegate, which has done good service 
since 1858. The engines have been adapted to locomotives also, Two 
thousand miles were run with them on the Great Eastern, and 
5000 miles on the Brighton and South Coast line with express 
trains. The one engine was constructed at Stratford in 1850, and 
the other at Brighton in 1851. They were said never to have 
broken a bolt or to have been behind time, and the cause of their 
having been dismantled and put back to their ordinary style of 
working without any record of the duty performed by them is not 
known to the inventor. The engines are said to be peculiarly 
adapted to American rivers. When working non-condensing the 
steam can be reduced to atmospheric pressure, and the noiseless 
performance of the engine would testify to the thorough expansion 
of the steam. The late Professor W. J. Macquorn Rankine in his 
memoir of John Elder says :—‘‘In 1850 a peculiar form of com- 
pound steam engine, called the ‘continuous expansion engine, , 
was patented by Mr. Nichol The pistons of the high and low 
pressure cylinders drive two cranks right angles to each other ; 
and the straining action is the resultant of those due to the forces 
acting through the two rods. This form has considerable advan- 
tages in certain cases, but it was not brought into practical use 
till about six or seven years later.” We may add that the various 
patents in connection with the principle of the continuous ex- 
pansion engine, some of which have expired, were recently 
vigorously worked by Mr. John Stewart in friendly conjunction 
with the inventor, whose yet more recent death, however, we have 
to record with much regret. 














SULZER’S DONKEY PUMP.—VIENNA EXHI- 
BITION. 


In former impressions we have spoken in favourable terms of 
the fine engines exhibited by Messrs. Sulzer, of Winterthur, at 
Vienna. Messrs. Sulzer have courteously placed drawings of the 
engine and boilers at our disposal. Our engravings from these 
drawings are nearly completed, and we commence their publica- 
tion in the present impression with an illustration of the donkey 
pump used for supplying the boilers, 

It will be seen that the pumpsandengine are bolted tothesidesand 
ends of a tank or casing lft. 11}in. square, within which is placed a 
cylindrical heating vessel, into which the waste steam from the 
donkey is delivered to heat the feed. The donkey engine has a 
piston 5}in. diameter and 6jin. stroke. The pump is 6}in. 
diameter and 7}in. stroke. The pinion on the engine shaft is 7jin. 
diameter, gearing into a wheel of 37in., so that the engine makes 
five strokes nearly to one of the two pumps. It will be seen that 
the steam cylinder is carefully jacketed, small as it is, and this is 
but another instance of the extreme care taken by Messrs. 
Sulzer to economise steam in every possible way. 








SoutH KENSINGTON Museum.—Visitors during the. week end- 
ing 20th September, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p m., Museum, 14,650 : Naval and other collec- 
tions, 1163 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 6 p.m., Museum, 1764; Naval and other collec- 
tions, 50; total, 17,627 ; average of corresponding week in former 
years, 14,003 ; total from the opening of the museum, 12,785,152. 


THE WATER SUPPLY OF CONSTANTINOPLE.—We announced some 
time since that the construction of the new reservoir at Ihsandéré 
for the better supply of the capital with water had been suspended. 
It has been since stated thst the works had been resumed, but 
this, we regret to find, is not the case. The labourers have been 
dismissed, and a number of horses employed sold by public 
auction. We are assured, however, that the enterprise is not 
definitively abandoned, but will be resumed next spring. The 
whole affair presents a singular instance of inconsistency and 
vacillation on the part of the authorities. Old Byzantium was 
renowned for its abundant supply of water, and rejoiced in the 
possession of 200 large cisternsandsubterranean reservoirs. Of these 
only thirty are now known in Stamboul, large numbers remaining 
undiscovered and useless. As these ancient cisterns might readily 
be turned to account for increasing the water supply of Stamboul, 
one of the cares of Ismail Pasha, since he has become Prefect of 
Stamboul, has been to endeavour to bring them tolight. His excel- 
lency is an archeologist and numismatist as well as administrator, 
and the task is to him one of peculiar interest. The special explora- 
tions entered upon for this purpose have already resulted in the 
discovery of a large cistern above Oun-Capan, in Stamboul, at a 
spot called Fil-Tokoushou. This reservoir, supported by twenty 
marble coluinns, is 95 pics in length by 28 in breadth, and 10 in 
height. (A Turkish pic is about two English feet.) Three large 
holes appear to be the orifices of canals or water-ducts, the ex- 
ploration of which will possibly lead to further discoveries. Work- 
menarenow busily engaged in clearing out therubbish with which the 
reservoir is choked up; and as it is situated from 10 to 15 pics 
above the level of the sea it is hoped to be able to turn it to 
account, not only for the use of the Oun-Capan district, but for 
the better water supply of the lower part of Galata, by means of 
pipes running across the Horn along the upper bridge. —Levant 
Herald, 
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CONTINUOUS EXPANSION ENGINES OF THE STEAMSHIP CHEBEN. 
MR. J. STEWART, BLACKWALL IRONWORKS, ENGINEER. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves 7 ible for the opini 
correspondents. 
GARRETT’S STRAW-BURNING ENGINES, 
. S1r,—Allow me, in reply to a remark in the letter which appeared 
in the columns of your paper dated Sept. 5th, 1873, signed by Mr. 
John Head, to say, that it is undeniable that in many respects 
there is come similarity among all straw-burning engines, and to a 
certain extent I admit in the case referred to by Mr. John Head. 
As far back even as the year 1856 one can trace on the Parding 
estate, in Lower Hungary, a mill with six pairs of stones being 
successfully driven by a straw-burning engine, and since then the 
established fact of the possibility of straw being used for the 
generation of steam has led to a dozen, more or less, good patents 
being brought out. Every one of these patents, which Ihave be- 
come practically acquainted with, different as they may be in 
many respects, are in one point, as Mr. Head says, very similar, 
and that is in the mode of firing, which has not been ‘based on 
book knowledge but adapted to the nature of straw as a fuel 
which is well known in Hungary. I allude to the system em- 
ployed in every case of loosening the straw and putting it into 
the grate in small pieces from time to time, the stoker looking 
out at the same time to prevent the accumulation of | slag. 
This system of tiring has always been strictly adhered to, 
except in the case of the patent straw-burning engine just brought 
out by Mr, Head and his Russian partuer, where the straw, in- 
stead of being loosened, is by means of a self-feeding apparatus 
resembling very much parts of a chaff-cutter, compressed, the 
result being- although these gentlemen still seem to doubt the 
fact—a consumption of two to three times the amount of fuel used 
by the straw burners of Vidacs, Thaisz, Maly of 1870, Gold- 
zilher, Xe, 

If I dared to give Mr, John Head any advice, I should tell him 
that he would be doing better, perhaps, if he instead of wasting 
tvo much time in conjecture, were to follow the example set 
him by the Hungarian agency of Messrs. Clayton and Shuttle- 
worth, who take every possible pains to ascertain by means 
of actual observation of practical operations, and find out 
what is most adapted to the purpose of straw burning. 
Should he then find he is unable to effect the object he has in 
view without making use of a self-feeder, why, I should then 
advise him to substitute for his present compressing apparatus one 
which loosens the straw after the manner of a patent thrashing 
maciaine feeder, which might perhaps answer the purpose better 
than Shermioth’s, As many have tried to find some automatical 
apparatus to take the place of an intelligent stoker for ordinary 
fuel, why should it not therefore be tried when straw is used as 
fuel? One thing is quite certain—if it can be used to advantage 
in the last-named case, the problem will then have most certainly 
been solved with reference to the practicability of using the same 
in connection with very “‘ slacky” coal. 

Lastly, I will mention that from the 18th inst. one of Richard 
Garrett and Sons’ straw-burning engines will be at work at the 
entrance to the Vienna Horse Show, and I beg to draw attention 
more especially to this fact, as it appears Mr. Head has been 
unable during the several months the Exhibition has already 
lasted, to'determine on undertaking a journey into Hungary, where 
at least 200 of these straw-burning engines—full fifty of which are 
Garrett’s— are working, for the purpose of inspecting the first he 
might come across. Although I do not anticipate that the 
agricultural public will reap much benefit in the sense I under- 
stand Mr. Head to mean, from the little they will be able to see 
at Vienna, still I have arranged in this particular instance “for 
the mountain to approach Mahomet” to do away with all doubt 
in his mind. PavuL Korzo. 

Pesth, 15th September, 1873. Civil Engineer. 
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THE WIGAN ACCIDENT, 
Sir,—I read with much interest your article in THE ENGINEER 
of Sept. 13th, on the Wigan accident, especially that portion 
of it relating to the bend, or bulge, in the stock rails of the 
switches ; this, as you say, is done on other lines as well as the 
London and North-Western, but it is a most unmechanical and 
clumsy method of making switches, and almost merits the sentence 
you have passed upon it as ‘‘a relic of barbarism.” I¢ is strange 
that some railway engineers should recommend such a plan, and I 
often think they must do it inignorance of the improvement in- 
troduced and patented many years ago by the late Mr. C. H. Wild 
of planing the switch tongue to a fine point where it fits against 
the stock rail, leaving the inside of the tongue to fit underneath 
or house under the head of the stock rail. By this plan the stock 
railis kept straight and intact, and when worn may be replaced by 
an ordinary rail, same as is used in the mainline. I have made 
large quantities of switches at these works during the last twenty- 
one years, but have always objected to make them with a bent or 
bulged stock rail, and am glad to find my practice so ably confirmed 
by your article. J, Bowes 
Pendleton Ironworks, Manchester, Sept. 17th, 1873. ; 


STEAM JACKETS, 

Srr,— For the benefit of the tyro I offer the following remarks, 
From the experiments of M. Regault, the total quantity of heat 
contained in steam of 65 1b, pressure above the atmosphere is 
1209°1 deg., and of steam 15 1b, pressure above the atmosphere, 
1190°3 deg. Assuming that only one degree of heat be lost by 
radiation from the cylinder surface, that one degree will cause a 
reduction in the pressure of 41b. in the former case, and of 2 Ib. 
in the latter, If two degrees be lost, then there will be a reduc- 
tion of 7 lb. per square inch in the one case and of 3 Ib, in the 
other. If three degrees be lost the diminution of the pressures 
will be 11 Ib. and 5 1b, respectively. ‘This will be better seen from 
the following table : 

Low-Pressure— A. 


Deg. 

Total heat, = corresponding to 151b. pressure above the atmosphere. 

a 189° » 13 Ib. 
ee 1188 5 121». o Z 


1187-2 : 


ae 10 1b. 
High-Pressure—B. 


” ” ” 


2 


ig. 
1 corresponding to 65 Ib. pressure above the atmosphere. 
0 61 Ib. 


I 
Total hoat, | 
” 1 

3 1207°2 


208 ” 
om 58 Ib. 
9” 1206°0 on 54 Vb, ” ” 

From this the advantage of high temperatures is apparent, and 
the higher the pressure of steam is the greater the advantage 
to be derived by the application of the steam jacket. This 
accounts for the fact that the advantage derived by its use in the 
case of low-pressure engines has, in some instances, been scarcely 
perceptible, whilst in the case ef high-pressure engines 2 con- 
siderable saving in fuel has been effected by its use. 

At first sight the advantage ofthe steam jacket might not be 
apparent, as in its adoption more surface is exposed to the atmo- 
sphere, and even supposing the condensation of the steam to be 
about the same in each case an eqnal quantity of heat would be re- 
quired to re-evaporate it, Steam, Lowever, having free access to the 
casing of the cylinder, and by so surrounding and forming a hot 
jacket to it, the inner surface is maintained at a constant and 
uniform temperature, and in this way prevents the steam on its 
admission to the cylinder being diminished in pressure by less of 
heat, thereby causing the work performed in relation to the fuel 
consumed, or, in other words, the duty of the engine, to be 

, 


” ” 
” ” 


greater than if a steam jacket were not used, G. M. W 


» 





RIVETED JOINTS. 
S1r,—I beg to call your attention to a certain confusion which 
your compositor has introduced into my letter on the above sub- 


ject, published in your las$ isaye. I had thrown the proportions 
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whjch I advocated into a tabular form, for the more ready com- 
parison with Mr. Browne’s proportions, which were printed in the 
same manner. It was a matter of very little moment that my 
tables should be printed in tive t , but to intro- 
duce the letters ‘‘in.” after every figuro, and to convert my pro- 
portions into measurements in actual inches rather seriously alters 
the sense. I subjoin the tables, which will not only correct the 

assages which were printed in their stead, but will furnish a clue 
for the comprehension of one or two other similar misprints in the 
earlier part of my letter. 


Double-Riveted Zigzag Joints. 





Thickness of plate 10 
Diameter of rivet 17 
Breadth of lap .. .. 8°3 
Pitch of rivetsinline .. .. 71 
Distance apart of pitch lines .. oe 2°8 
Distance from edge of plate .. .. .. «. « 27 
Single-Riveted Joints. 
Thickness of plate é <p we we es oe 46 1-0 
Diameter of rivets ed 
Pitch of rivets 4°6 


a 


Breadth of lap ain” : 
W. S. HALL 
Cinder Hill, near Nottingham, Sept. 15, 1873. 

[Some marine boilers are made now 14ft. and 15ft. in dia- 
meter, and with shells one|inch thick ; does our correspondent 
mean to say that the proportions he has given will not apply to 
such a boiler? If they will, we cannot see how his meaning “ is 
seriously altered.”—Ep. E.] 





THE HYDRA, 

S1n,— The account of the Hydra published in your paper of the 
19th inst., though based on, and illustrated by, an Elswick draw- 
ing, and attributing certain views to the Elswick’ firm of which 
we only can authoritatively speak, does not in any way proceed 
from us. It is plain to us whence it does emanate, and we there- 
fore take leave to suggest that it is better to publish an ex parte 
account of a matter in controversy with the name of its author 
attached, 

However this may be, we call, with confidence, on your sense of 
justice to present to your readers what we, the designers and 
manufacturers of the Hydra gun machinery, and the sole persons 
responsible for it,* have to say on the subject. Our letter must be 
controversial. You yourself deal in controversy, quoting to that 
end a private letter of a member of our firm, and, in truth, the 
drift of your article is wholly controversial on the side of Major 
Moncrieff. 

We deny Major Moncrieff’s right to have his name associated, as 
it is, with the Hydra machinery. His legal rights as an inventor 
he has sedulously and skilfully secured by patents. We most 
publicly and emphatically declared in the Zimes of August 8th, 
that the Hydra contains no single feature of any of his patents, 
and we failed to elicit from him any legal response. His moral 
claims alone he insists on, and founds these on mis-statements as 
to authorship and supervision of design which we have met with 
unqualified contradictions, Twice we have declared in the Times 
that the Hydra gun machinery has been designed by us, and by us 
alone, and neither in accordance with any designs of Major Mon- 
crieff, nor in communication or concert with him; and Major 
Moncrieff has failed to meet these distinct declarations with a 
single pertinent fact, drawing, or document. 

Some persons, perhaps, think that there are general grounds on 
which Major Moncrieff can claim to attach his name to the Hydra, 
though the specific grounds advanced by him may be loose and 
shifting. They may regard the disappearing principle of the gun as 
his by right of advocacy if not of invention, or they are insensibly 
influenced by the persistent manner in which he has attached his 
name to everything connected with that principle. Nothing but 
an exhaustive statement can meet so vague a case. We shall 
therefore begin (1) with some account of the disappearing prin- 
ciple as Major Moncrieff found it; (2) we shall next take leave to 
state the precise nature of his patents; (3) and shall then give 
some history of the Hydra itself. 

(1) The general “‘ disappearing” principle of dropping the gun 
under cover, and raising it only for firing, has been long aad 
widely advocated, and even realised. Captain King, an American 
engineer officer, in his work on ‘‘ Counterpoise Guns,” published 
in 1869, records exawples of it in actual operation so far back as 
1742. Trials are reported of it made by General Comte de Chasse- 
loups at Milan early in the present century. It is many years 
since Mr. J. B. Eads, of St. Louis, applied the principle by the 
agency of steam to the guns and platforms of two American men- 
of-war. At Woolwich may be seen a model of a disappearing gun 
carriage on the counterweight system fully twenty-five years old. 
In 1850 General Blanshard, R.E., proposed a carriage on this prin- 
ciple, and in 1854-5 the Ordnance Select Committee tested it at 
Shoeburyness with fair success, Between this date and the date 
of Major Moncrieff's first patent half a dozen patents were taken 
out in this country involving the principle. Two of them speci- 
fied modes of effecting the object by hydraulic power—viz., that 
of Mr. W. L. Winans, dated January, 1862, and that of Admiral 
Inglefield, dated December, 1863. 

Nothing can be more explicit than the language of these patents 
with vegard to the objects in view. One quotation from Mr. 
Winans’ patent will suftice on this point. He says the object is 
attained ‘by raising the cannon from a place of security below 
the upper deck or from behind the bulwarks of a vessel of war or 
floating battery, just before firing it, to such a height as may be 
necessary in order to clear the decks and bulwarks, and, so soon 
as it shall be discharged, by lowering it to its place of security.” 
It is therefore perfectly clear that before Major Moncrieff brought 
forward his system of utilising recoil, the general principle of 
lifting and lowering a gun for protection from fire had become 
public property, and, further, that methods had been patented for 
effecting the object by hydraulic power. 

(2) In his patents Major Moncrieff has enunciated the principle 
of storing and utilising the power developed by the recoil of a gun 
for the purpose of alternately raising and lowering it, so that it 
may remain under cover of a parapet or other defence except at 
the instant of firing. For this object he describes various methods 
of making the recoil lift a counter-weight, or compress an elastic 
body, so as to obtain from the descent of the weight or the reaction 
of the elastic body a force available for lifting the gun. He is 
not, and so far as appears from his patents does not profess to be, 
the originator of the general principle of lifting and lowering the 
gun, but only of the method of doing it by preserving and utilising 
the force of recoil. Major Moncrieff has taken out three patents 
on the subject. The first bears date 4th June, 1866, and is for 
the application of a counter-weight or spring of equivalent power 
to be overcome by the recoil of the gun, and used as so much 
stored up energy for the purpose of raising it into the firing 
position. His second patent is dated 10th March, 1869, and covers 
various modes of applying the counter-weight and also a modifica- 
tion of the principle in the substitution for the spring or counter- 
weight of an air vessel into which water is forced by the recoil of 
the gun against a cushion of air, so as to be available for again 
raising the gun into the firing position. This second patent was 
followed only fourteen days later by a patent granted to Mr. W. 
E. Newton for ‘‘Improvements in the mechanism for working 
heavy guns or ordnance, being a communication from abroad by 
Mr. James Buchanan Eads, of St. Louis, United States of 
America.” Mr, Eads’ patent is for the identical system of using 
an air vessel for storing up the power of recoil for raising the gun 
that was patented by Major Moncrieff a fortnight before, and as 
that lapse of time would barely suffice for the transmission of Mr. 
Eads’ plan and papers to this country, it is clear that on the point 
of what Major Moncrieff has since called ‘‘ hydro-pneumatic” 

* In his letter to the Times, published August 2nd, Major Moncrieff 


states, ‘‘I have never claimed to have exercised any control, and I was 
relieved of the responsibility.” 





action he can claim no priority as an inventor over Mr. Eads 
although, owing to the distance of Mr. Eads’ domicile, he beat him 
by fourteen days in obtaining an English patent. 

In a also to General Clerk, late the superintendent of the 
Royal Carriage Department at Woolwich, it is right to observe 
that the application of the ‘ hydro-pneumatic” principle for 
absorbing, but without storing, recoil was introduced by him in 
the “‘ hydraulic buffer,” which came into use in the British service 
prior to the last cited patents. The hydraulic buffer is an ap- 
paratus combining both water pressure and an air cushion for 
absorbing recoil, and might therefore have been more proper] 
termed “hydro-pneumatic.” Its principle had been advoca‘ 
at the War Office in 1865 by Deputy Superintendent of 
Stores, W. C. Moore. Major Moncrieff’s third and last patent is 
dated 27th August, 1869. In this he gives a more detailed design 
for a machine in which recoil is made to compress air to be used 
as a source of power for raising the gun. Of these patents we 
took from Major Moncrieff a simple, not a sole or exclusive, 
license, and in April, 1870, we prepared for him to submit to the 
Admiralty a plan of a Staunch gunboat adapted to carry a Qin. 
gun mounted on the principle of his last patent, with a view of 
inducing the Government to entertain the idea of a trial of the 
system. We believed in the feasibility of the system at the time, 
but we had not gone so fully into detail as we perhaps ought to 
have done, and had not become acquainted with the practical 
difficulties which we afterwards found to stand in the way of 
carrying it out. 

( Let us now turn tothe Hydra. When, a year and a half later, 
we obtained from the Dutch Government, by a guarantee of success, 
the order for the Hydra, we still contemplated adopting Major 
Moncrieff’s invention. But on being put to the test of detailed 
investigation none of the arrangements of the gun carriage 
mechanism previously discussed by us in reference to the suggested 
Admiralty boat satisfied us. We therefore produced a new and 
independent plan, which is distinct from any Major Moncrieff has 
patented or suggested at any time. This plan was, in our judg- 
ment, adapted to give the principle of utilisation of recoil the best 
chance of success ; but in view of our guarantee we took care so to 
arrange the mechanism that it might be worked by the direct 
application of hydraulic power supplied from a steam engine, in 
the event of the hydro-pneumatic principle of utilising recoil not 
succeeding, and we provided steam power sufficient for the pur- 
pose. We still proposed to utilise recoil, as the only method we 
then saw of checking and controlling the force of recoil. We 
therefore continued to recognise Major Moncrieff’s position as 
patentee of that system, and kept him informed, at his special 
request, of the results of our experiments, 

In the Hydra, for reasons which will hereafter appear, we do not 
store or utilise recoil, but apply direct hydraulic power derived from 
a steam engine, upon a principle and by methods which were in- 
troduced long ago by us in relation to the lifting and lowering of 
heavy weights in general. 

We have been led to the conclusion that in all cases where steam 
is readily available, as it is in all vessels of war, the power de- 
veloped by recoil is not worth preserving. Less than one pound 
of coal is consumed in raising the gun of the Hydra to its firing 
position, so that the steam power used in the process of firing the 
whole fifty rounds of ammunition carried by the vessel would 
require for its production less than fifty pounds of coal, the cost 
of which would be about 6d. 

We have also learnt by experience that the utilisation of recoil 
involves more complication and difficulty in working the mechan- 
ism than we had anticipated. In our efforts to carry Major 
Moncrieff’s principle into practice, we could not succeed in so 
adjusting the resistance of the air to recoil as to get the ~~ down 
for loading, without failing in power from the stored force of 
recoil to get it up again. Nor do we believe it practicable to 
accomplish this without increasing the force of recoil by using 
larger charges or heavier projectiles than are now prescribed for 
each calibre. These objections, with others which are too tech- 
nical to be easily described in this letter, are swept away by dis- 
carding, as we eventually did in the Hydra, the principle of 
utilising recoil, and by effecting the object by the agency of steam, 
acting through the medium of water pressure. An air vessel was 
introduced in the Hydra, not merely as part of the “ hydro- 
pneumatic” system, but also to be available as an ordinary accu- 
mulator. It on no longer any connection with the recoil of the 
gun, being now used solely as an accumulator, such as we have 
long employed in connection with hydraulic lifting machines, when 
from want of space or other circumstances, the ordinary weighted 
accumulator is inapplicable. The recoil of the gun is regulated by 
an entirely new method, which is not in the slightest degree 
indicated in any of Major Moncrieff’s patents. 

Even in its capacity of an “‘accumulator” we regard the air 
vessel as an objectionable appendage to the apparatus, not only on 
mechanical grounds, but because it is in itself an element of danger 
on account of its liability to violent explosion if struck by shot or 
fragments. To avoid its use it is only necessary to enlarge the 
forcing pumps so as to dispense with the principle of accumula- 
tion, and when that is done not a vestige of the pneumatic element 
will remain in the apparatus. 

The private letter to Major Moncrieff, of April, 1873, from 
which you quote, merely gives a report of an early trial of the 
Hydra. We hardly see for what purpose it is quoted, unless it be 
to show that we then regarded as unimportant the result of the 
experiment proving the deficiency of the power exerted by recoil 
to complete the process of either lowering or lifting the gun. We 
did treat the matter as one of small importance, for the very reason 
that we had the direct pumping system to fall back upon. If we 
had had nothing else to depend upon but Major Moncrieff’s reeoil 
system, the result would have been most serious to us under our 
guarantee to the Dutch Government. But although we for the 
moment treated the matter lightly, further experience and con- 
sideration gave more importance to the defect. We also found that 
the Dutch inspecting officers regarded it with disapprobation, 
alleging amongst other ow that we had the complication of two 
distinct systems in one machine, 

We had satisfied ourselves by careful experiments, and can prove 
most conclusively, that the defect did not lie, as asserted by Major 
Moncrieff, in the inadequate size of the es between the air 
vessel and the lifting cylinders. We were bound to make the 
machine satisfactory. th our guarantee and our credit were at 
stake, and the only way in which we could succeed was by making 
a change, which resulted in proving Major Moncrieff’s patented 
system to be unnecessary. e new eo we adopted 
enables the extent of recoil to be adjusted for different charges 
and conditions with the greatest nicety, and is entirely indepen- 
dent of the utilisation of recoil and of the use of air. 

Thus it is that we have come to dispense with every vestige of 
Majer Moncrieff’s patents in the Hydra, and have incurred his 
public accusations of bad faith. Yet it remains true that it is to 
us solely, and not to himself nor to our own Government, in whose 
service he is, that Major Moncrieff owes the only practical attempt 
at realising his patent now four years old. With the result of the 
trial he is naturally enough dissatisfied, but his course is not to 
accuse us, therefore, of wilfully overriding him for our own ends, 
nor to appeal against us to the Times, or even to the Council of 
the Institution of Civil Engineers, but to satisfy the Dutch Go- 
vernment, to whom alone we are responsible in the matter, that 
we have sacrificed their interests and given them an inferior 
article. If he fails with the Dutch Government, he must look 
elsewhere for an opportunity of carrying his invention into effect. 
He is, and always has been, —, free to grant licences to any 
one. His statement in the 7'imes of August 14th, that at our sug- 
gestion he abstained from granting licences to other firms, is as 
incomprehensibly erroneous as his original unprovoked and unjus- 
tifiable announcement--the cause aud only ite issue of the 
controversy—that the Hydra is fitted in accordance with his 
designs and under his supervision. W. G, ARMSTRONG AND Co, 

wick Works, Newcastle-on-Tyne, 
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RAILWAY MATTERS, 


A NEW mag tunnel through the rocks of Jersey City Heights, 

opposite New York, has been begun by the Delaware, Lackawanna, 
: and W estern Railroad. 

THE apy for establishing various lines of street railways at 
Naples at length been ——— of by the municipal council, 
and there is every prospect of their being commenced shortly. 

THERE are six thousand miles of new railroads to be completed 
in the United States this year, which will cost one hundred and 
eighty-two million seven hundred thousand dollars. 


* THERE arc now 517 miles completed on the Northern Pacific 
viz., from Daluth to Bismarck on the eastern side, 452 miles ; and 
from Kalama to Terrino, on the Pacific side, 65 miles. 

Tue “‘ Metropolitan Railway,” or subterranean tunnel between 
?era and Galata, is now pierced through from end to end, and the 
vontractor is at work upon the Galata terminus near the Rue 
Zulfaris. 

THE ruins of the castle of Underwalden, at Bellinzona, have 
been purchased by a company, who intend building a large hotel, 
in connection with the St. Gothard Railway, from which a 
magnificent view of the valley of the Ticino, as far as the Lago 
Maggiore, is obtained. 

In order to get the newiron bridge at Karakeui fxed and opened 
for — traffic as speedily as possible, the Porte has telegraphed 
to the Ottoman Embassy in London to expedite the despatch of 
all the material for the completion of the structure still remaining 
to be sent from England. 

THE Brazilian Parliament has authorised the Government to 
construct railways and to raise a loan of 40 millions of milreis for 
the purpose. This loan may be raised either at Rio Janiero or 
abroad, as the Government may think fit; and it is further 
empowered either to construct the various lines and sections for 
itself, or to accord subventions or guarantees of interest to 7 per 
cent. to contractors, 

Mr. OAKLEY, the general manager of the Great Northern Rail- 
way Company, received on Monday a deputation, representing 
several thousands of railway servants, who complained of the 
management of their sick fund. In reply, Mr. Oakley said that 
individually he approved of most of the suggestions made by the 
deputation. He admitted it was a hip that men leaving the 
service should be deprived of the benefits to be derived from the 
amount of money they had paid to the fund. He should lay all 
the representations of the deputation before the directors, and 
inform Mr. Shrives of the result. 

AN exchange says: “‘ The Niagara ee Bridge, which 
connects the New York Central and Great Western railways over 
Niagara river, has been for months past undergoing improvement. 
It has been thoroughly inspected, with a p to discover the 
condition of its anchorage and concealed parts Everything was 
found to be as perfect as when laid twenty years ago. The entire 
woodwork has oe replaced with new, and there is nothing about 
the bridge which is not just as perfect as on the day it was first 
completed, A strong new cord has been put under the carriageway 
of the bridge, andthe one above has been rebuilt. Engineers declare 
that the bridge could not fall if the cables were wholly removed 
The popular idea has been that the whole weight of thestructurede- 
vended on the cables. Those cables that have so long supported a 

ridge full of loaded cars without flinching will no doubt long con- 
tinue to do all that is required of them.” 

THE last report of Mr. Edward Purser, the general manager and 
engineer of the Ottoman Railway, is as follows :—The traflic for 
the half-year ending 30th June has been conducted with regularity 
and without accident. The works, way, buildings, and rolling 
stock have all been well maintained. ‘The increased expense under 
head of ‘‘ Way and Works,” compared to corresponding half-year, 
is partly due to all maintenance being now charged to revenue 
and partly to a large replacement of sleepers. There was an 
mprovement in the half-year’s passenger traffic, but the total 
receipts show a small diminution, owing to a comparative defici- 
ency of about 40,000 quintals in the crops of Valonea, which more 
than accounts for the decrease in merchandise receipts for twelve 
months ending 30th June, the seventh year since opening to Aidin, 
show an improvement of £1967 7s. ld. on those of the sixth year, 
which were the highest up to that time. 

Tue British Government has resolved, without waiting for a 
report from Sir Garnet Wolseley, to send out to the Gold Coast a 
line of railway, all doubt on that point being set at rest by the 
arrival at Woolwich of the first instalment of railway iron, weig)- 
ing twenty-four tons, for shipment on board the steamship Bonny, 
now loading for the Ashantee expedition. The rails are of a very 
light description, weighing little more than a hundredweight to 
each length of 17ft., and they are to be laid on longitudinal sleepers. 
The rails, which are simply pierced with holes for fastening them 
together by fish-plates, will be attached to the sleepers by small 
chairs and bolts or trenails, and though so slender as to be scarcely 
one-fourth the size of those employed on railways at home, are 
apparently strong enough for their temporary object, especially if 
the line is intended to be worked at only a moderate speed. 
Roughly estimated, it may be said that the iron already delivered 
will lay a single line of rails about half a mile long. We venture 
to think that this is just the place where a wire tramway would be 
found the best possible means of transport. 

WE learn from the Journal of the Society of Arts, that the works 
of the St. Gothard Tunnel are progressivog most favourably, and on 
the 25th of last month 5°90 of heading was driven at the Airolo, 
and on the following day the amount of progress made was six 
metres. The contractor, M. Favre, to encourage the workmen, 
has wisely offered a premium to the miners should the length 
driven exceed that established by him as a proper day’s work. 
The great difficulties that were met with at first from the quantity 
of water, which hindered the progress of the work of tunnelling 
at this end, have in a great measure been overcome ; and as, the 
length of heading increases, there is every reason to anticipate 
that very little water will be met with. ‘The tunnelling machines 
used at this side are those known as the system Dubois and 
Frang¢ois, and are simi'ar to those adopted by the “* Société de 
Charbon de Marihaye,” and by the ‘‘ Companie pour I’extracuion 
de Vhuile minerale 4 Anzin.” ‘fhe total length of these machines is 
2°20 metres; their width, 0°23; and height, 0°32. Tie diameterofthe 
cylinder is 0°07, and weight 220 kilogrammes. Six of these “ per- 
forators”” are mounted on a carriage, similar to those used at the 
Mount Cenis Tunnel, running on rails, which are laid down as the 
work proceeds, and worked backwards and forwards as required by 
the little locomotive ‘‘ Tessin.” 

GENERAL CASEMENT has accepted the position of general 








NOTES AND MEMORANDA. 


Dunine the year 1872 there were in operation in the United 
States 812 paper mills, owned by 705 firms, and of an estimated 
value of over 35,000,000 dols. 


THERE is a paper church actually existing near Bergen, which 
can contain nearly one thousand persons. It is circular within, 
octagonal without. The relievos outside, and the statues within, 
the roof, the ceiling, the Corinthian capitals, are allof papier mache, 
rendered waterproof by saturation in vitriol, lime water, whey, 
and white of egg. 


H. VioLerre, who is director of a saltpetre refinery at Lille, 
built a small furnace at the foot of the chimney attached to the 
works, which nee 6 iat of some thirty metres. In this small 
furnace, within‘a crucible of gas carbon inside of a Hessian crucible, 
he was able to fuse platinum readily, and to obtain aluminium 
from a mixture of borax and alumina by volatilising the borax. 


THE highest mountain on the North American continent is 
Mount St. Elias, in Alaska, whose elevation is 17,900ft. Next to 
it comes the volcano of Popocatapetl, in Mexico, 17,884ft., and 
Orizaba, also in Mexico, 17,373ft. If the newly discovered peak of 
the Holy Cross, in the Yellowstone region, found by the Hayden 
exploring party, be really 17,000ft. high, as they estimate, it will 
be the fourth peakin elevation on the continent of North America, 
and the highest mountain in the United States, excluding Alaska. 
Heretofore the highest peak in this country was supposed to be Lig 
Horn mountain, which is elevated 15,000ft. 

THE Athenwum notices, as worthy of remark, that Prof. T. 
Thorell, of Upsala, has lately advocated the introduction of a 
common scientific language ; and, as in these days a return to 
Latin is neither to be expected nor desired, he considers it not 
improbable that English may at some time succeed to this 
position. This he believes, not only because English is far more 
widely diffused than any other tongue, but also because it can, by 
most Europeans, be more easily acquired than any other language. 
Prof. Thorell has given us an earnest of his belief by writing his 
recent work, entirely in English—in such English, too, that (says 
the ee authority) none of our countrymen need be ashamed to 
own it. 


INVESTIGATIONS of a very interesting character, made by an 
experienced house painter in Paris to ascertain whether 
emanations from certain paints containing such substances as 
white lead, zine white, linseed oil, essence of turpentine, coal oil, 
&c., are injurious to health, show some noteworthy result. He 
caused the insides of some boxes to be painted, and within them 
he placed wire cages containing rabbits, which were not in contact 
with the paint, but only subject to the influence of the emanations 
from it. The rabbits suffered while the paint was fresh, especially 
when it contained coal oil, but none of them died. Living in 
apartments recently painted, and which emit the odour of oil of 
turpentine, is not, therefore, permanently injurious to health. 
Some other tests were made for the purpose of obtaining deposits 
of these emanations from the fresh paintings of houses. Instead 
of rabbits, plates containing a small quantity of water were placed 
in the boxes, and, after the water had evaporated from the plates, 
there were found some remarkable crystallisations like needles, 
consisting of combinations in which the oils employed formed the 
principal part. These crystalline combinations were obtained even 
when linseed was used, 


AccoRDING to Marion of Paris, as announced in Nature, if a bi- 
chromatic photograph image printed in the sun, be brought into 
contact with another bichromatic surface in the dark, a similar 
impression will be made upon the latter. In fact, a carbon picture 
fresh from the frame can be employed as a printing block, from 
which any number of impressions can be obtained, as if sufficient 
quahtity of sunlight had been stored up in the original impression 
to produce an active effect by merely bringing the surface in 
contact. This discovery, if verified, is considered of very great 
importance, since it is alleged that if a single photograph be 
printed in the sun, we can from this procure a large number of 
copies, all of which will be as delicate and vigorous as the original. 


Fer this purpose a sheet of gelatine, sensitised with bichromate of 4 


potash, is put under a negative and printed; is then withdrawn 
from the printing frame, and immersed in a weak solution of 
bichromate of potash, which swells up those portions of the 
surface that have not been attacked by light, and thus produces a 
picture in relief. The sheet of gelatine is then put into a press, 
and impressions from it taken on sensitive carbon tissue, the 
block being moistened, from time to time, with bichromate 
solution. ‘The copies thus produced upon the tissue are not fully 
printed, and cannot be developed at once; they are simply 
incipient, or nascent pictures, and they require preservation in the 
dark for some hours, to allow the action of the light to continue 
exactly in the same way as if the carbon tissue had been exposed 
to sunlight for a few minutes, When the prints have been kept 
sufficently they are developed in warm water, and fine, vigorous 
copies are the result. 


In the course of a paper read by Mr, J. Nicholson before the 
3ritish Pharmaceutical Conference held at Bradford, in which he 
described the action of the ventilators used in sewers us highly bene- 
ficial, he stated that a large body of air is through them carried 
into the sewers, where the noxious gases, which are described by 
all writers as a heavy dense compound, that will almost fall un- 
altered through the air, became mixed so as to render them more 
rapidly diffusible at every opening. In 1871, when small pox was 
raging at Sunderland, an investigation of the sewers revealed an 
unsatisfactory state of affairs. Twenty years ago, according to the 
highest sanitary authorities, the sewerage system was faultless if 
every joint was hermetically cemented, every outlet securely 
trapped, and everything else done calculate to keep the mischief 
underground, On examination the air of a sewer in thorough re- 
pair, having a river outlet, was found to consist of 81°L nitrogen, 
18°4 oxygen, 0°5 carbonic acid, and traces of ammonia and sul- 
phuretted hydrogen. Its specific gravity was 10015, and the 
gceatest amount of pressure on a fine water gauge was cne-fifth of 
an inch with advancing tide, or twelve hundredth of an ounce per 
square inch of surface. A comparison with M. Gaultier de 
Chaubuy’s experiments at Paris showed that Sunderland was ina 
better position than the capital of France, but worse in comparison 
with London in 1858. <A further examination made last February 
gave the following result :—S035 nitrogen, 1937 oxygen, 0-25 
carbonic acid, 0°05 ammonia, and no traces of sulphuretted 
hydrogen. The specific gravity had declined to 99875. Now 
here was a distinct improvement, Carbonic acid was over 50 per 
cent. less, sulphuretted hydrogen had disappeared, and free 
a ia had increased, which no doubt lowered the specific 





manager of the Canada Southern Railway, and will the 
active duties of the place at once. General Casement is already 
the president of the Toledo, Canada, and Detroit Railway Com- 

any, which is, in fact, a part of the Canadian southern system. 

he Railway News considers him a good practical railway man, 
and is known to fame as the man who, in building the Union 
Pacific Railway, laid the greatest number of miles of track ever 
put down in the same space of time. Mr. Finney retires from the 
superintendency, and will probably take the position of chief 
engineer of the line. The road will no doubt be in operation 
before the completion of the International-bridge over the Niagara 
River at Buffalo, the company having made arrangements for 
crossing at Suspension-bridge, via the Erie and Niagra Division, 
in the mean time. The main line of this road from Buffalo to 
Chicago is 482 miles ; St. Clair branch, 62 miles ; Toledo branch, 
35; Toledo to Detroit, 56; Erie and Niagara, 31 ; Michigan Mid- 
land, &c., 14; Welland cut-off, 11; spur from the St. Clair branch 
to Petrolia, 6 miles; making 697 miles. Of this there are com! 
pleted 298 miles of main line, 56 of line from Detroit to Toledo. 
and 28 of the Michigan Midland. On September 1, 46 additional 
miles were completed, making 428 miles, 








gravity. The result was owing to the introduction of ventilation 
which was carried out through the entire length of the sewer. 
Mr. Nicholson drew the following conclusions :—(1) There are 
many essential differences in the manufactures carried on, the 
position of the town, and the disposal of the sewage, all of which 
tend to prevent comparison between any two towns; (2) As we 
know that the gas will pass through the water traps into the 
houses in a greater or less degree, our obvious principle of ventila- 
tion may be stated concisely :—Make every possible communication 
between the sewers and the open air, and guard just as carefully 
every connection with the insides of houses, By numerous open- 
ings the little pressure there is will be removed, so that a less 
quantity will pass through the traps, while that will have been so 
diluted by the diffusion of air through the sewers as in a great 
measure to have lost its noxious effect ; (3) There is not sufficient 
pressure in the sewers to force the gas to any height in narrow 
tubes, so that the nearer the openings are to the ground the more 
readily will diffusion be carried on, and the more numerous the 
openings are the more will the gas be diluted both inside the 
sewers and when it issues out into the air, 





MISCELLANEA. 


Mr. RusseExt, Q.C., Judge of the Manchester County Court, has 
announced that he will arbitrate on the matters in dispute in the 
engineering trade on the 11th of next month. 

WE announce, with much regret, the death, at Vienna, of Pro- 
fessor Donati, of comet celebrity. The professor had been but 
two days in the city when he succumbed to an attack of cholera, 

Mr. Georce FULLER, Professor of Civil Engineering in the Uni- 
versity College, London, has been appointed professor in the same 
department in the Queen’s College, Belfast, in the room of Mr. 
James Thomson, LL.D., resigned. 

WE understand that a fact of some importance has transpired in 
connection with the iron trade. In consequence of the dearness of 
English iron, the Marcinella and Cunillet Ironworks Company, a 
Belgian undertaking, has secured a contract for 2500 (") tons of 
iron for South America. 

The directors of the Crystal Palace Gas Company recommend 
the declaration of a dividend at the rate of 6 per cent, per annum 
on the preference capital ; a dividend at the rate of 7 per cent. per 
annum on the ordinary 7 per cent. capital ; and a dividend at the 
rate of 10 per cent. per annum on the original capital. 

THE Cambrian News states that a Festiniog Scholarship (of £20, 
tenable for two years by an inhabitant of the district), and a 
Commercial Travellers’ Scholarship of the same amount, are to be 
competed for at the opening of the University College for Wales, 
at Aberystwyth, on the Sth of October. The Festiniog Scholarship 
has been established by the inhabitants of the district, chietly 
quarrymen, and is a remarkable illustration of the wide-spread 
belief in education which exists among all classes in the Princi- 
_. The other scholarship is one of several which are being 
ounded by the commercial travellers of North and South Wales. 

THERE appears a prospect of the unavoidably delayed but impor- 
tant Lough Erne drainage and navigation project being commenced 
ere long, and prosecuted to successful completion. A meeting of 
the committee appointed by the landlords interested in the matter 
took place in the Protestant Hall, Enniskillen, on Saturday after 
noon, Mr. Barton’s plans and Messrs, Brannington and Grule’s 
valuation were lodged, and the committee, having decided to go on 
with the scheme, resolved on submitting these documents to the 
Board of Works for the examination of their inspector. There 
were nineteen present, representing the principal landed interests 
of the county. 

Aone the anomalies of the fuel question the most striking 
consist in the fact that the supply of petroleum from the Penn 
sylvania wells is now at a rate which has reduced its value to 1d. 
per gallon, and that yet no methods have been brought into general 
use to utilise this product, either for manufacturing or domestic 
purposes, so as to influence the price of coal, The present yiel:| 
of the region is estimated at 30,000 barrels a day. Many single 
wells give as much as 1300 hundreds barrels daily, and new «is 
coveries are constantly made, the chief flow being from a locality 
embracing a space of not more than about a third of a mile, and 
most of the discoveries being on ground which had hitherto been 

idered unproductive, but which is now brought into play “* by 
the use of nitro-glycerine torpedoes, that upon being thrown into 
the openings produce sufficient concussion to open the interstices 
in which the petroleum is secreted.” An impression is become 
general that the existence of this fuel is as extensive as that of 
coal itself, and meanwhile, although it seems not to be turned to 
sufficient account in Europe to mitigate the inconveniences from 
the scarcity of coal, its qualities are finding recognition in China 
and Japan, whither considerable shipments are now in progress. 

A LeTrer from Nagasaki in the Hamburgh Correspondent says 
that the foreign merchants in Japan loudly complain fof the stag- 
nation of trade in that country. The enormous importation of 
foreign industrial products has reduced prices generally, and there 
are large quantities of goods in store for which it is impossible to 
find purchasers, In Japan itself the sources of production are not 
sufficiently developed to bring the exports to anything like an 
equality with the imports, and trade suffers accordingly. ‘“‘ The 
truth is,” ee pe the correspondent, ‘‘ that people in Europe are 
under an illusion as to the real state of affairs in Japan. There 
can be no greater mistake than to suppose that the masses in 
Japan have the same thirst for knowledge and desire to obtain the 
advantages of European civilisation as those Japanese who come to 
study in Europe. The reforms which the Government has iutro- 
duced after the European model have not given the natives any 
idea of European culture, or accustomed them to foreign goods. 
Hence the great majority of articles of European manufacture, and 
especially of fancy goods, with which the Japanese market is filled, 
do not attract the Japanese public, and things of this kind are as 
a rule only purchased by the toreign residents. Moreover, though 
Japan is a beautiful country, it is not a wealthy one. Teaand silk 
are almost the only articles of export. As for the copper mines 
which have been discovered in theinterior, the Japanese authorities 
carefully watch them, and will not allow any foreigner to 
come near them. The Japanese themselves, on the other 
hand, have neither the necessary scientific knowledge nor the in 
struments for working these mines, so that at present they are 
practically valueless, ‘‘ There is no danger,” adds the corre- 
spondent, “of a commercial crisis ; but there is very little prospect 
of the foreign merchants extending their operations, and any one 
coming out to Japan just now to open a business would find such 
a task under present circumstances almost impossible.” The 
correspondent also warns persons who think of seeking employment 
in the country as engineers, teachers, or artisans, that they have 
not the smallest prospect of obtaining any employment unless they 
makea fixed engagement with the Government before leaving Europe. 

Ir is interesting to note the extensive utilisation made in various 
parts of the United States of inflammable gases, which in certain 
localities issue from the earth in almost incredible volumes. From 
a recent article by Professor J. 8. Newbury the Jron Age learns 
that the gas which issues from the salt wells of the Kanawah 
Valley has been for years employed as a fuel in the evaporation of 
the brine. The town of Fredonia, New York, has for more than 
forty years been fully or partially lighted by gas which issues frem 
springs at that place. In numerous borings made from oil in the 
West gas has been met with in abundance, and was regarded 
formerly as a useless and inconvenient product. Within the past 
few years, however, the gas has been largely utilised, and borings 
have even been made with the express design of obtaining it. In 
some cases these gas wells have been highly productive, furnish 
ing an abundance of material for heating and lighting in a most 
convenient and manageable form. As noteworthy occurrences in 
this connection, the article in question states that on the Upper 
Cumberland, in Kentucky, gas accumulates in such quantities 
beneath the strata of Lower Silurian limestone, that many hun- 
dred tons of rock and earth are sometimes blown out with great 
violence. The explosions have received the local name of “gas 
volcanoes.” In Ohio gas escapes from nearly al! the wells bored 
for oil in the oil-producing districts. One well in Knox county of 
that State has for five years continued to send forth a constant 
stream of gas, of such enormous volume that when ignited it 
forms a jet of flame 3ft. in diameter and 15ft. long. Another 
neighbouring well, in West Bloomfield, delivering, according to 
Professor Wurtz, about 15 cubic feet per second, will probably 
shortly be utilised to supply, for industrial purposes, the city of 
Rochester, some twenty miles distant. At Ene, Pa, there are 
now twenty-five wells in successful operation, most of which have 
been bored for the express purpose of obtaining gas. For illumi- 
gating purposes this natural product seems to be much inferior to 
that furnished in cities and town, — about seven or eight 
candles ; its chief application has thus far been for heating pur- 
poses, for which it seems eminently qualified. Upon removing by 
simple means some of the i ients which diminish its iliumi- 
nating qualities (carbonate acid, &c,) its value as a lighting agent 
is greatly increased, 
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VIENNA EXHIBITION.—DONKEY PUMP. 
MESSRS. SULZER BROS., ENGINEERS, WINTERTHUR. 
(For description see page 202 } 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Bovveau, Rue de la Banque. 
BERLIN.—AsuHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Grro_p and Co., Booksellers. 
LEIPSIC.—A.LPHonseE Dtinr, Bookseller. 

NEW YORK.—WiLLMER and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 


*.* With this week’s number we wsue as a Supplement a two-page 
Zithograph, representing an 8-Coupled Locomotive, K.K. Siidbahn, 
Auatria, Sheet No.2. Herr Gottschalk, Engineer. Each number, 
as issued by the publisher, should contain this Supplement, and 
Subscribers are requested to notify the fact should they not receive 
it. 











TO CORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this colw must, in all 
cases, be accompanied by a large envelope legibly di by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return i 
must therefore request our correspondents to keep copies. 

«”" All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

A. J —You must consult a solicitor. 

T. H. B. D.—Overman’s “‘ Ironfounders’ Guide,” Messrs. Spon, Charing Cross. 

B. M. (Hunslet-road, Leeds.)— We cannot give you an answer until we have 
seen the drawings. 

INQUIRER.—send a sketch and description to us in confidence, and we shall 
be happy to advise you. 

A. 8.—The work towhich we refer was never published in “ Cassell’s Educator” 
to our knowledge. You can obtain it from Messrs. Spon, Charing Cross. 

ExaM.—As you have supplied us with no wformation as to your present 
attainments, it is impossible to answer your question. What examination 
do you allude to? 

M. N.—By effective horse-power is meant the power available for driving ma- 
chinery. Jt is always less than the indicated horse-power by an amount 
equivalent to that required to overcome the engine friction. 

To CORRESPONDENTS.—The following letters are lying in our publishing 
oflice :—** Hindustain,” ‘* Robinet,” “ Naval Engineer,” “ M. P. Greaves,” 
** Steel Wire Ropes,” * Pit Guides,” “W. EB. W.” “ H, Tron Sawing Ma- 
—, B. C., Tidal Power.” On application astamped directed envelope 
is ne . 





FANCY WOODS. 
(To the Editor of The Engineer. 
Srr,—Can any reader oblige us with the address of firms dealing in 
fancy woods, such as box, ebony, arbor vitse, &c.? A. AND H. 
Cirencester, September 22nd, 1873. 





SAFETY FUSE. 
(To the Editor of the Engineer.) 
Sir,—Can any one of your readers give the address of a maker of ma- 
chines for making safety fuse for blasting purposes ? H. 8. 
Mancheater, September 22nd, 1873. 





FLOATING CAST IRON. 
(To the Editor of the Engineer.) 

Srr, - Can any of your numerous readers inform me why a piece of cold 
metal immersed ina body of metal of the same gravity in a molten state 
floats on the surface comparatively buoyant. When pressed down to the 
bottom of the vessel it is no sooner released than it reappears on the sur- 
face, similar to a piece of wood in water. I have often asked the ques- 
tion, but hitherto have failed to obtain anything like a satisfactory 
answer. Meta. 

Oswestry, Sept. 10th, 1873. 
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TUNNEL LOCOMOTIVES. 

In a recent impression we considered at some length the 
objections which exist to the use of ordinary, or even to 
condensing, locomotives in tunnels, and suggested that to 
avoid these objections locomotives intended for use on 
such lines as the Metropolitan Railway, should be worked 
without fires, steam being fet up at the end of each run 
by Siemens gas furnaces, e article in question dealt 





solely with what we may term general principles, it in no 
way touched upon the details of the scheme. That the 
device admits of application to the intended purpose we 
fancy few will dispute ; but itis none the less necessary that 
we should more precisely explain than we have yet done 
the nature of the conditions under which alone it is 
possible to run a locomotive, drawing a heavy train, for 
two or three miles without a fire. In order that this ex- 
planation may be as precise and lucid as is desirable, we 
shall speak of the Metropolitan Railway as it originally 
existed, when it was open, that is to say, from Farringdon- 
street to Bishop’s-road only. And we do this because the 
interval between these stations includes the most sub- 
teranean and worst ventilated section of the Metropolitan 
Railway ; and nothing is easier than to apply what we 
shall have to say concerning it to any other line or to 
any other portion of the Metropolitan Railway system. 

It will at once be admitted that any locomotives intended 
to do the work now done by the Metropolitan engines must 
be as heavy and possess as much tractive power as those 
actually in use. If lighter engines are to be employed 
then lighter rolling stock must be used. To avoid compli- 
cating the questions to be discussed, we shall assume that 
the rolling stock remains unaltered so far as regards the 
engines, and we shall take those running day by day as 
affording a basis on which to found our arguments and 
build up our reasoning. In a word, we shall assume 
that the work to be done by a fireless locomotive on the 
three miles between Farringdon-street and Bishop’s-road 
will be nearly identical with that done by the existing 
engines. Our calculations will be found to all err on 
the right side, that is to say, they will show the possibility 
of providing an excess of power over that now required, 
nel although it is impossible and unnecessary that they 
should lay any claims to minute accuracy, they will, as we 
think, prove that it is quite practicable to work much 
heavier trains than those now run on the Metropolitan 
Railway with fireless locomotives, If we succeed in proving 
this, then our purpose is answered, and we may safely 
leave the working out of the more minute details in other 
han 

To begin with, we shall assume that a Metropolitan engine 
must be capable of exerting a continuous tractive effort of 
about 7500 lb. This would suffice to transport a gross load 
of about 350 tons at thirty miles an hour on a straight and 
level line of rails. The Metropolitan trains do not weigh 
nearly 350 tons, their average gross weight being about 
140 tons only; but the curves and inclines are numerous 
and severe, and the pace occasionally exceeds thirty miles 
an hour very considerably. Therefore, to be safe, we 
shall, as we have said, assume that the engiues shall 
possess the power of exerting a gross tractive effort of 
7500 lb. Now, the existing engines have 17in. cylinders, 
24in. stroke, and 5ft. 9in. driving and trailing wheels, four 
coupled. A very simple calculation—which we need not 
reproduce—will show that, with these dimensions, the 
average effective pressure throughout the stroke re- 
quired to give 7500 lb. tractive effort, must be 
about 75lb. above the atmosphere. Of course it is 
often very much less than this, but it is often much 
more, and to be on the safe side we shall accept 
75 lb. gross pressure per inch of piston as a necessary 
element in our calculations. To avvid fractions we 
shall assume that a 5ft. 9in. wheel makes 293 revolutions 
per mile. The steam used per stroke will be approximately 
three cubic feet for one cylinder, or for the two cylinders 

r revolution twelve cubic feet, or per mile run, 3516 cubic 
Feet. This calculation does not pretend to strict accuracy, 
nor is it roy | that it should so long as the error is on 
the right side. It assumes, for example, that the engines 
are not worked expansively, which is contrary to the fact ; 
and we believe that, balancing all probabilities, 3516 cubic 
feet of steam, of an absolute pressure of 90 lb. above the 
square inch, will be found much more than sufficient to 
haul an average Metropolitan train one mile. This volume 
of steam has to be set free from the water in the boiler 
without the aid of a furnace, and to this end a quantity of 
heat equivalent to that carried off by 3516 cubic feet of 
90 Ib. steam must be stored up in the boiler at each end of 
the run. 

A pound of steam at 901b. absolute pressure weighs 
21216, consequently 3516 cubic feet weighs 745lb. A 
pound of 90 Ib. steam contains 888 units of heat. To supply 
755 lb. of steam will, therefore, absorb 661,560 units. If 
we suppose the initial ee in the boiler to be 295 Ib., 
we shall have a sensible temperature of about 420 deg. 
The sensible temperature of 90 1b. steam is 320 deg., con- 
sequently each pound of water in falling from 420 deg. to 
320 deg., will set free 100 units of heat, which will at 
once, according to a well-known law, be absorbed in 
evaporating an equivalent weight of water into steam 
of 90 1b. pressure. To set free 661,560 units, therefore, 
6615°6 lb. of water must fall in temperature from 420 deg. 
to 320 deg. Consequently, in order that a locomotive may 
work under the conditions we have laid down, it must 
carry 6615°6 lb, of water per mile run, or for the trip from 
ne to Bishop’s-road about, in round numbers, 
20,000 lb., or nearly nine tons of water, heated to begin with, 
to a temperature of 420 deg., Fag 8 om to a pressure 
of 295lb. per square inch, The boilers of the engines 
working the Metropolitan Railway do not contain nearly 
this quantity of water. The precise weight we do not 
know, but it is under three tons. It is clear, 
therefore, that although it would be quite practicable to 
ran one of them for a mile without a fire, or for three 
miles with a light train, it would not be possible 
to run one of them for more than a single mile if we 
demanded from it a continuous tractive effort of 7500 lb. 
It is obvious, therefore, that the boilers used must be very 
much larger than those actually employed ; but the in- 
crease of dimensions need not affect the heating surface, 
which would be sufficient as it is, for reasons which we 
have explained in our impression for September 5th. An 
augmentation of diameter would be required, and that is 
all; but this augmentation would be manifestly objec- 
tionable under the conditions of pressure employed. Never- 
theless, seeing how great are the advantages to be secured, 
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it appears that it might be worth while to adopt the system, 
even with the defect which we have named. We shall 
now a to show, however, that there are two ways 
out of the difficulty. The first contemplates no wide diver- 
gence from the scheme which we have already advo- 
cated. The second is a modification of the idea which 
at once dis of every rational objection to its 
adoption. he first way to dispose of the difficulty 
consists simply in using a much larger cylinder than those 
now in use—cylinders so large, indeed, that instead of 
90 Ib. steam, we should need a pressure of but half as 
much, corresponding to a temperature of 275 deg. Under 
this new condition each pound of water would liberate 145 
units instead of 100 units, and the weight of water to be 
carried would be reduced in inverse proportion—that is 
to say, instead of 20,000 lb. of water, we should need but 
14,000 lb. It is obvious that in the same way an augmen- 
tation of cylinder capacity may be used to operate as a 
means of lowering the initial pressure, so that while re- 
taining the original volume of water—20,000 lb.—we may 
cut down the pressure to about 180 lb, absolute pressure, 
or 165 lb. safety-valve load. 

We now come to the modification of the scheme to which 
we have just referred. By this modification the existing 
boilers would be removed from the engine frames, and re- 
placed by plain cylinders with hemispherical ends, having a 
capacity of about 330 cubic feet, or, say, 18ft. long and 
about 5ft. in diameter. Such cylinders, if double-riveted, 
and made of proper Lowmoor plates fin. thick, should be 
quite safe with a pressure of 290 lb. on the square inch. 
If the margin of safety is considered to be too small, then 
the plates might be made alittle thicker. These cylindrical 
vessels, or “ boilers,” as we shall continue to call them, 
would be filled nearly full of water, a moderate space being 
left for steam room. At each terminus boilers of sufficient 
power must be provided—water-tube boilers, of course, 
because of the heavy pressure, and for this purpose the 
Root boiler would answer well. They might be fired in 
apy way deemed advisable, but a modification of the 
Siemens furnace would be the best. Steam would be raise«| 
and maintained in these boilers to, say, 300 lb. pressure. 
Then the locomotive to be charged with heat would le 
brought along side, and a pipe connected with the boiler 
would establish a union between it and the locomotive. 
Steam could then be turned into the locomotive, and on 
being condensed, would raise the water in the locomotive 
finally to nearly the same temperature as that in the 
boiler. This done the stop-valves could be shut. The 
locomotive could go on duty and another one take its place 
to be charged in the same manner. It is obvious that the 
quantity of steam sent into the locomotive represents, with 
some allowance for radiation, the precise quantity which it 
would afterwards set free to work the traflic of the line, 
and the time of transference from the boiler into the 
locomotive would depend on the power of the feeding 
boiler to supply steam. Under proper arrangements the 
operation would not occupy more than five minutes. 

Lack of space prevents us from further elucidating the 
propositions we have put before our readers. We have 
said enough, we think, to show that it is possible to work 
the traffic of the Metropolitan Railway with locomotives 
without fires. The principle involved is in no sense novel ; 
it was first broached in this journal nearly nine years ago. 
We have said nothing as to the economy which would re- 
sult from its adoption; but there is reason to believe that 
the saving which might be effected in the cost of fuel 
should suffice to commend it to the attention of the share- 
holders of the Metropolitan Railway Company, even if 
they disregarded the advantage of clearing their tunnels of 
noxious furnace emanations. 


COW-CATCHERS, 


AccorpDING to popular belief, as represented by a certain 
section of the public who are blessed with a faith in thei: 
own perspicacity sufficient to move mountains, railways 
would be infinitely better and more safely managed by any 
staff than that which actually controls the traflic arrange- 
ments of our iron roads. The moment an accident happens, 
dozens of men who really know nothing at all properly of 
their subject, write to the daily press to exhort, to warn, 01 
to advise locomotive superintendents, traffic managers, secre- 
taries, and boards of directors. If only, they say, such and such 
devices were adopted accidents must cease. Thus, at one 
moment we are told that high speeds are dangerous, cri- 
minal, and unnecessary; at another we are assured that 
the whole system of points at present in use is radically 
wrong; another gentleman tells the world that speeds and 
points have nothing to do with the matter—that the 
Neon are in fault, and nothing else. We could atiord to 
pass these statements by with a smile, were it not that the 
men who make them now and then find themselves serving 
on a jury called in to decide a compensation question ; and 
a single individual imbued with an erroneous theory of 
railway management may do a great deal of mischief by 
working on the minds of fellow-jurors who know nothing, 
or uext to nothing, about the subject, and who are actuated 
solely by the impulse to inflict summary chastisement on a 
railway company whenever they can get a chance. It 
would take up much more space than the importance of 
the subject deserves to go seriatim through all the letters 
which have been published since the Wigan accident on 
railway management, but there are one or two which 
deserve notice, because they have an apparent propriety of 
reasoning about them which is just a little dangerous in 
the way that we have pointed out. To take one instance: 
a train got off the rails at Wigan, and we are at once told 
that to run trains at forty-five or fifty miles an hour is 
little short of a crime. A foreigner—one not used to 
English habits and customs—would imagine tuai 1ailway 
companies adopted these high speeds simply to please them- 
selves, whereas the truth is that there is nothing more dis- 
tasteful to railway companies and their servants than high 
speeds. They are enormously expensive, certainly not free 
from risk, and they require an excellence of permanent way 
and rolling stock which can only be maintained by the most 
ceaseless and costly vigilance. We never yet met with a man 
who would travel bya slowtrain if he could get a fast one, the 
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fares by which suited his means, The travelling public 
like fast trains, and they will go out of their way to travel 
by them, and will pay higher fares on pu to go by 
express. No greater misrepresentation of the truth was 
ever made than is involved in the assertion that railway 
companies might run slower trains if they liked, and con- 
tinue to please the public. Another suggestion brought 
forward very prominently, a few days ago, Was that all 
engines should be fitted with the Le Chatelier brake. 
This provided, collisions would be at an end. Now, it is 
quite indisputable that this steam brake is beyond question 
useful in its proper place and under proper circumstances ; 
but it would be a most dangerous expedient to apply in- 
cautiously. It operates solely by arresting the revolutions 
of the driving wheels of the locomotive, and if the train is 
suffered to run hard against the engine by the want of 
proper brake vans, the risk that the engine will be thrown 
oft the rails or the train doubled up is very serious. It 
was our fate, some months since, to descend a very steep 
incline on the foot-plate of an engine fitted with the Le 
Chatelier brake. The weight of the train was too much 
for the tender brakes and those in the guards’ vans, and 
for a few brief moments the train practically ran away. 
The driver then applied the Le Chatelier brake in good 
earnest, and not in the cautious way it is sometimes used. 
We do no more than justice to the brake when we say that 
it very speedily brought the train under control; but the 
quarter of a mile or so which we ran with the Le Chate- 
lier brake on, was the roughest quarter of a mile we ever 
travelled on a railway. it appeared to be just touch and 
go whether the engine kept the rails or left them, and the 
straining and working of every portion of the machine 
showed but too plainly how violent was the nature of the 
remedy applied. No engine brake will answer the in- 
tended purpose; the one thing needful is a continuous 
brake, such, for example, as the Westinghouse brake; and 
the gentleman who imagined that any such expedient as 
the Le Chatelier brake can be made to act the part of a 
continuous brake, or that in cases of emergency it would 
supply a power of pulling up a train at present unpossessed 
by every driver, simply displays his own ignorance of the 
subject. A driver has only to reverse his engine, which takes 
much less time than putting on the Chatelier brake, to 
secure precisely the same result. The sole advantage of the 
French invention lies in the fact that by its aid an engine 
may be run long distances in back gear when going 
ahead, without risk of heating and cutting the cylinders, or 
drawing grit and ashes out of the smoke-box and chimney 
down the blast-pipe. 

A third suggestion brings us directly to the subject 
which has given a title to this article. A train on the 
South-Western Railway ran over a bullock near Guildford 
on the 9th inst., and straightway we were assured by one of 
the gentlemen who are ever ready to rush into print, that 
all railway companies should fit their engines with cow- 
catchers, and such accidents would be rendered impossible. 
Americans used cow-catchers, and therefore we ought. It 
is perhaps fortunate that gentlemen of this turn of mind 
do not possess just a little more knowledge of their sub- 
ject. If they did, no accident could occur which would 
not form the subject for a homily, the text being selected 
from the volume of American railway practice. Thus, we 
can imagine a valve spindle breaking on an English rail- 
way, and the day following we should find in some of our 
non-professional contemporaries a letter pointing out that 
if English engineers would adopt the American rocking 
shaft gear for driving slide valves such an accident could 
not have occurred. Again, if a wheel tire gave way, we 
might be told that on an American railway such an acci- 
dent could not occur, because no tires are used, all the 
wheels being of chilled cast iron. If a fireman got his face 
cut by a burst gauge, we should be assured that this could 
not happen in the States, because glass gauges are not 
fitted to locomotives, and so on. As it is, however, the 
cow-catcher is the only thing about American practice 
which it is the fashion to advocate for adoption here; and 
it is worth while to show that cow-catchers could not be 
used while railways are worked on the English system, and 
this we can do in a very few words. 

The cow-catcher is a frame of wood, or of iron, or of 
both, which projects in front of the locomotive, and is in- 
tended to throw a cow or a man off the track and out of 
the way. As a device for saving the life and limbs of the 
animals struck, the cow-catcher is a failure unless the 
train is running at a very slow speed indeed. As an expe- 
dient for clearing the track of obnoxious buffaloes, &c., it 
is more successful, but not so suecessful but that trains, in 
spite of the cow-catcher, get off the line now and then, 
when they come in contact with an obstacle of more than 
usual weight. The objection to the use of such an expe- 
dient in this country is twofold. In the first place it can- 
not be used in combination with buffers. In the second 
place it would simply encourage people to trust to the cow- 
catcher instead of depending on the true safeguard against 
such accidents as that at Guildford, namely, adequate 
fencing. It is infinitely better to keep a cow off the road 
altogether than it is to let her get on first and then 
knock her off. As regards the first objection, trains 
in the United States are not made up as they are with us; 
buffers and screw couplings, in our sense of the word, are 
unknown. ‘The long “cars” are rather loosely coupled 
together by draw-bars, very often self-acting, so that when 
two cars are run together the coupling takes hold at once 
automatically. In this country we have no such arrange- 
ment, nor would it be tolerated by the public. Our 
carriages have all got side buffers, and the engines must be 
fitted the same way; and the buffers and cow-catcher 
could not be used together, because the former, projecting 
above the latter, would simply defeat the purpose of the 
cow-catcher, for obvious reasons. It will be urged, of course, 
that we might dispense with buffers on the leading end of a 
locomotive. This, however, would at once deprive the engine 
of the power of shunting, and it would render it essential to 
run it always leading end first ; but this contemplates the 
employment of turntables, and difficulties and delays innu- 
merable, especially in working metropolitan and suburban 
trafic, for which engines are now specially built torun either 





end first. Of course, if we were content to give up side 
buffers and screw couplings, the cow-catcher might be 
adopted; but we should then have American rolling stock 
forced upon us, for the English railway carriage is not safe 
without tight couplings and side» buffers; and we know 
that, although Americans are content to put up with the 
long “car,” it does not at all suit English notions of com- 
fort and convenience. 

The cow-catcher, then, is totally inapplicable to English 
railways; and we repeat, that were matters otherwise, its 
adoption would tend to produce the very evils it is intended 
to obviate. Less care would be taken of fences, less caution 
used at level crossings, and ten cows would get on the line 
for one that finds her way there now. In the same way, 
we may remark that high speed travelling conduces di- 
rectly to the safety of the public. With lower speeds than 
those which now obtain, much less perfect permanent way 
and rolling stock would answer, and as a consequence in a 
little time roads would be reduced to such a condition, 
in deference to shareholders clamouring for a large 
dividend, that it would be more unsafe to travel at thirty 
miles an hour than it now is to travel at fifty miles. If 
our readers doubt this, we advise them to take a little trip 
on a United States railway and try for themselves. They 
will find the pace slow enough, but a little experience will 
convince them that on all but a few exceptional lines, slow 
as it is, it is apparently too fast for the road. 





THE MANUFACTURE OF WHITE LEAD, AND 
THE SANKEY WHITE LEAD COMPANY’S 
PROCESS. 

Ix Dr. Watson's chemical essays, published at the end of the 
last century, there is the following short description of the then 
old process of making white lead :— 

“White lead, or ceruse, is lead corroded by vinegar. Thin 
plates of lead are rolled up in a spiral form, and placed in earthen 
pots containing vinegar. These pots being ranged on proper 
stages, and their mouths being covered in such a manner as to 
permit the vapour of the vinegar to escape, and at the same 
time to prevent any impurity from falling into them, a quantity 
of horse dung is thrown in amongst them; by the heat of 
which, as it grows putrid, the vinegar is raised in vapour, and 
this vapour attaching itself to both sides of every spiral of the 
lead, which is so placed as not tv touch the vinegar, it corrodes 
the lead into white scales, which, being beat off from the plates, 
washed and ground in a mill, constitute the white lead of the 
shops.” 

lf we inquire what improvements have been made since this 
account was written, we shall find that the only considerable 
change has been in the substitution of tanners’ spent bark in- 
stead of the horse litter. The vinegar, or alegar, as the product 
of soured malt-extract was called, has also been replaced by pyro- 
ligneous acid more or less refined. Except minor details of 
manufacture, nothing more has been introduced to alter the 
mode of producing ceruse or white lead by this Dutch process. 
Numerous attempts, however, have been made, and many patents 
have been secured, to make the article by a shorter method, 
but practically none have reached a permanent success. It is 
well known that the particular quality for which white lead 
made by the Dutch process is renowned is what is technically 
called “body.” The slow corrosion of metallic lead, in which 
we have at first oxidation, then formation of lead acetate, and 
then, without actual solution of this salt, the conversion into 
carbonate, when carried out under favourable conditions of fer- 
mentation of the tan, produce a solid, hard mass of white lead, 
which requires some considerable power to grind under mill- 
stones. When thus finely ground and levigated, 1 cwt. of 
white lead will only take up about 10 lb. of oil to give it the 
consistence which is found convenient for packing into casks for 
paint. The Clichy process, which may be taken as a type of all 
the precipitating methods, consists in dissolving litharge in 
acetic acid until a basic acetate is produced, which is then sub- 
mitted to a current of carbonic acid. The carbonate is, in this 
case, formed from solution, and is easily obtained of a beautiful 
white colour, and, of course, as an extremely fine powder. 
The valuable quality of body, however, is sacrificed, and 1 ewt. 
of precipitated lead will take up 20 Ib. of oil; and though it 
may be recommended by the salesman as covering a large ex- 
tent of surface, the covering has not the opacity of the lead 
made by the older process, and the practical painter declines to 
go over the ground three times, when, with another article, two 
coats will suffice. 

For some time the Sankey White Lead Company have success- 
fully worked a patent granted to Mr. E. Milner, by which the 
conditions for obtaining a pure white lead with the desirable 
quality of “ good body” are arrived at by ingenious but simple 
means. The ordinary common lead of commerce is first con- 
verted into flake litharge in the usual way. The litharge is finely 
ground and levigated, then mixed with a certain amount of salt, 
with which it is churned for a short time. An extraordinary 
change is rapidly set up in the litharge pulp whereby an oxy- 
chloride is formed, and the mass assumes a white appearance, 
and exhibits a strong alkaline reaction. No actual solution of 
the litharge takes place, and in this respect the process agrees 
with the formation of the lead acetate in the Dutch process. 
After a short time the pulp is run into the carbonating vessel, 
where a current of carbonic acid is passed through the mass at a 
moderate pressure, until the whole charge is converted into car- 
bonate of lead. The white lead is then collected in filtering vats, 
washed in the usual manner, and, on the authority of Mr. Wm. 
Baker, who has had large experience in the management of white 
lead works, it cannot be distinguished from that made by the 
Dutch process. The following is an analysis of an ordinary 
sample of the Sankey White Lead Company's product :—Oxide of 
lead, 83°76 ; carbonic acid, 15°06 ; combined water 1°18 = 100-00. 
Here, then, undoubtedly, at last a successful method has been 
perfected, which in the detail of manufacture compares most 
favourably with the older process. The difficulty of obtaining a 
lead sufficiently pure for white lead purposes has been long felt 
and acknowledged. The cost of refining even the better quali- 
ties of market leads for the older process is done away with, and 
any of the common brands may now be utilised. 

It is now well known how prejudicial to colour are small quan- 
tities of copper and antimony, and even smaller quantities of 
silver, in the corrosion of lead. The trial of a new brand of lead 
must be made with extreme caution, and the result waited for at 
least two months. The saving of capital buried for this space of 
time is of course one of the chief features of the new process. 
Again the accidents of temperature and the state of the bark 
bring about uncertainty of quality, whilst the lead returned un- 
corroded is a constant charge on the old process. Manufacturers 
will be glad to-welcome a mode of work which withdraws the 
workmen to a very great extent from the dangerous contact of the 





poisonous material unavoidable in the Dutch process, for they 
only know the cost in loss of time and medical attendance which 
this entails. It is to be expected that the Sankey White Lead 
Company will not fail in having the advantages of their process 
very generally recognised. 





— Se interest - have taken in the artes 
ment of wire tramways as a system of transport icularly adapte 
to the requirements of peter physical ae is mabedentiy 
well known to our readers ; and that to no inconsiderable extent 
this ee ag has been asuccess is, we believe, equally within 
their knowledge. Our only motive, however, in recurring at the 
moment to this subject is the fact that in the columns of a conten? 
porary we notice a statement to the effect that in many instances 
these tramways have been failures, and that as regards the Mar- 
bella Iron-ore Company, the chairman has said “ the wire tramway 
has been far from a success,” Whilst with reference to the Antrim 
line, it is announced that ‘‘ reports give an equally bad account of 
the adoption of the wire tramway in that country.” We have 
taken the trouble to make some inquiries on these points, 
and find, so far as our jadgment goes, that instead of being fail- 
ures the wire tramways are in the majority of  in- 
stances working extremely well. At Bilbao, for example, 
we are told they are carrying upwards of 500 tons of ore per 
diem, and have been at work since the beginning of the present 
year without interruption, have never given any trouble, whilst 
the gradient of their inclines is in many places as steep as 1 in 4 
for a distance of upwards of half a mile at a time. At the Taf- 
jord mines in Norway there is now a line working satisfactorily, 
and, were it not for the space it would occupy, numerous instances 
of the successful operations of these tramways might be adduced. 
It seems to us, supposing even that some failures have occurred, 
that a sweeping condemnation of the system because of certain 
local difficulties is as false a policy as that which opposed in no un- 
determined manner the pte attempts to introduce our present 
railways, and which, in the face of distinct information of their 
usefulness, now practically proved, seems so strange a tergiversa- 
tion of otherwise sound judgment. 


THE SWIMMING BATH AT WARWICK.—The operations connected 
with the construction of the bathing place in St. Nicholas’ meadow, 
which have been in progress since the second week of June, are at 
length completed, and the result is that Warwick is now in 
possession of one of the finest free swimming baths inthe kingdom. 
The dimensions of the bath are 240ft. in length by 40ft. in breadth ; 
at the shallow end the depth is 2ft., and at the deep end 7ift. 
The bath is enclosed on either side by embankments, varying from 
9ft. to 10ft. in height, and pa with evergreen shrubs. Thesc 
effectually prevent bathers from being overlooked. The entrance 
to the bath is diagonal. On the river side the bath runs parallel, 
and on the land side it is also parallel for the greater portion of its 
extent ; but the extremities are narrowed to the sluice gate and to 
the exit into the river to prevent accumulations of mud and silt. 
Two flights of brick steps, built opposite each other in the middle 
of the bath, where the depth is 43ft., serve at once for easy ingress 
and egress, and indicate to non-swimmers the greater and danger 
ous depth which lies beyond. There are also two smaller 
of steps on the land side at the shallow end; and it is propos 
place a flight of wooden steps at the deepend for the accommodation 
of veterans in the natatory art. The floor of the bath is lined with 
a thick bed of gravel, and for a considerable distance from the 
shallow end concrete grouting is added, so as to afford a non 
yielding and agreeable foothold to bathers, The walls of the bath 
are concrete, and vary in thickness from 4ft. to 5ft. at their base 
to 18in. at the top. Between 500 and 600 cubic yards of concrete have 
been used in the construction of the walls ; and in the excavations 
for the work between 3000 and 4000 cubic yards of carth have been 
displaced, The labour alone amounts to £330, out of the original 
estimate of £450. Serious and somewhat embarrassing difliculties 
have been encountered during the progress of the work, partly in 
consequence of the unstable nature of the soil, which for 8ft. or 
10ft. in depth consisted of a river deposit, and partly from the late 
excessive wet weather necessitating extra precautions against the 
ingress of land water. The drains from the Jand seriously inter- 
fered with the erection of the concrete wall on that side, but with 
the aid of the steam fire engine, which has been working what in 
collier’s phrase would be called a double shift for the past seven 
weeks, all difficulties have been successfully overcome. At first 
hand-pumping was resorted to, but this was found to make no 
headway against the increasing volume of water. ‘Thus the 
“‘ steamer” has demonstrated its practical value, by saving what 
must otherwise have proved a serious item of expenditure. ‘The 
arrangements for cleansing out the bath are also efficient, a sluice 
being provided at the upper end of the bath, and a well at the 
lower end, near the exit, which is 8ft. in width, to allow swimmers 
to go out into the river at specified hours of the day. ‘Ihe whole 
of the work, from the preparation of drawings to the personal 
superintendence of the workmen, has been carried out by Mr. E. 
Pritchard, C,E., the borough surveyor. As to cost, it is expected 
that the original estimate will be exceeded by about £50. 

“Section Q.”—At present when the learned doings of the 
British Association are filling the columns of all the newspapers 
in the country, it may not be altogether unprofitable to turn to 
the proceedings of the similar association in America, and to see 
how our brethren over the water manage their affairs. The whole 
region of Scienceis, accordingtoour old-world notions, divisible into 
seven sections, Section G, the lastin thescale, being devote: tomecha- 
nics, The American Association, however, boasts of a ‘‘Section Q,” 
and the following is an abstract of its proceedings, which we are 
informed were conducted by “several learned professors,” 
supported by a large and delighted audience. ‘‘ Professor More, 
taking the chalk, stepped to the black board and began the recon- 
struction of an unknown animal, a fragment of bone belonging to 
which had been found, Proceeding step by step, and speaking us 
he sketched, he quickly built up the figure of a hideous tomeat. 
Then he suggested certain anatomical objections and improvement», 
which produced amusing changes in the drawing. Finally he 
concluded to restore the fragment on a different hypothesis, and 
by a few strokes revealed the true character of the fossil, which 
proved to be the handle ofa jug. Professor White, discoursing 
on ancient shell heaps, produced a heavy bag, which he said 
contained specimens collected near Portland. A brokenshovel, a 
stone bottle, a lobster, and a pile of clam shells were recog- 
nised, amidst peals of laughter, as relics of the recent clam 
bake participated in by the Association. Each separate article 
was then described in connection with the peculiarities of the 
race that had used it, as indicated by its condition. Perhaps 
the most amusing of these was a corn cob, which indicated 
the size of the mouth by the bite that had been taken out of 
it. A black board drawing was then made to illustrate a race 
with these peculiarities. ‘You can infer,’ said the speaker, 
alluding to a paper of no great value read the previous day, ‘ that 
the length of this mouth indicates that its maternal grand- 
mamma must have been very long lived.’ Several other speakers 
read ludicrous papers, their remarks being illustrated by Professor 
Morse with grotesque sketches on the black board.” The novelty of 
this idea to those accustomed to the British severity of learned 
societies is most refreshing. Why should not the British Association 
for the Ad t of Sei also have its ‘‘ Section Q” of **Scien- 
tificFun.” We should not expect thefun to be very real orthe humour 
very keen, atleast not just at first, butstill there are possibilities that 
amusement might be derived, say from the personal experiences of 
Professor Wyville Thompson in the Porcupine. Professor Tyndall 
has numerous resources in this direction. Experiments on a tub- 
ful of Bradford river water with a willow pattern plate would 
lead to profitable results as well as amusement, especially if the 
presence of the local sanitary authorities were secured. It is true the 
audience might be provided with cotton-wool nose bags, but the 
sanitary authorities ought to be sternly refused this protection, 
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2011. GEORGE HASELTINE, Souths ti di London, “ An improved 
machine for burnishing photographic ictures.”— A communication 


from George P. Critcherson, Worceste assachusetts, U.S. 

2913. Wittram Brenton, Poltutnie, Con Coupsrall, “Improvements in reaping 
machines.” 

2915. Ropert Stone, Liverpool, “‘ Improvemeuts in the construction of 
arches, bridges, floors, ceilings, and other like structures, and also in 
the construction of walls and other like erections.” 

2917. Freperick Hatt Hotmes, Provence Hotel, Leicester-square, 
London, “ Improvements in fog signals, suitable for lighthouses and 
lightships. "—4th September, 1s73. 

2919, CurIsTOPHER ANDERSON, Leeds, Yorkshire, ‘‘Improved means and 
apparatus for propelling tramway cars. 

2921. James Noap, Pelley-road, Plaistow, Essex, ‘‘ Improvements in the 
construction and manufacture of fire-lighters, and improved machinery 
to be employed therein.” 

2923. Wirtt1am Hopson, Kingston-upon-Hull, “Improvements in ma- 
chinery for the manufacture of bricks, tiles, and other analogous 
articles.” 

2925. Tomas BENJAMIN Hitcuman, Soho, Warwickshire, ‘“‘ Improvements 
in sewing machines.” 

2927. Tuomas Farpon, Linslade Works, Linslade, Buckinghamshire, 
“‘Improvements in expansion gear for steam and other engines.”—5th 
September, 1873. 

2929. Wittiam Epwarp Gepce, Wellington-street, Strand, London, ‘“‘ An 
improved machine for cleaning and winnowing grain ‘and A 
communication from Antoine Alexandre-Balat, Couvin, Belgium. 

2031. Nem Macpnait, Glasgow, Lanarkshire, N.B., 
payments made by passengers in tramway and other public carriages 
or omnibuses. 

2933. WaLter MacLran, Glasgow, Lanarkshire, N.B., “ Improvements | 

in printing, lithographing, or zincographing on textile fabrics.” 

2935. Louis Bourcet, Leicester-square, Lenten, “Improvements in pro- 

pelling vessels, and in pone aa therefor.” 

2987, Josepn RICHARDSON TURTLE MULHOL LAND, Belfast, Antrim, Ireland, 
“ Improvements in hackling machines.” 

2939. Joun McGrecor, Sheffield, ‘‘ Certain improvements in mechanism | 
or apparatus to be employed for glazing and | polishing saws and other 
similar articles having flat metallic surfaces.” 

2943. Georce HaseELtTine, Southampton- buildings, London, “‘ Improve- | 
ments in valves for steam engines.”—A communication from Henry 
Isaac Hoyt, Norwalk, Connecticut, U.S. --Gth Septeiber, 1873. 

2945. Henry Rooers, Wolv erhampton, Staffordshire, * linprovements in 
cut nails.”— A communication from Henry Mullholland, Montreal, 
Canada. 

2947, 
construction of pickers used in looms for weaving.” 

2949. FLonrmmonp Bayart, Roubaix, France, “‘ An improved apparatus for 
cutting after weaving the velvets and other fabrics which are woven 
face to face.” 

2951. Ropert Boyp, Mount-street, Grosvenor-square, London, ‘‘ Improve- 
ments applicable to furnaces or fireplaces for the generation of heat by 
the combustion of fuel.”"—A communication from Isidore Farinaux, 
A. Fichaux, O. Girol, and Herbert Sartoris, Lille, France. 

2953. Henry Epwarp Newron, Chancery-lane, London, “ Improvements 
applicable to blast furnaces.”— A communication from Theodore 
Frelyinghuysen Miner, Albany, New York, U.S. 

2955. Tuomas Newton, Walsall, Staffordshire, ‘“‘Improvements in the 
manufacture of military and other saddles.”—St September, 1873. 

2957. Epwarpgucu Jones, Southampton-buildings, London, “* Improve- 
ments in bra€es for railway carriages and wagons.” 

2959. Ropert Doppie and Perer Forses, Glasgow, Lanarkshire, N.B., 
“Anew or improved damper or throttle valve chamber, or flue for 
stoves.” 

2961, James Hicoins and Tuomas ScnorreLp Waitworts, Salford, Lanca- 
shire, ‘ Improvements in machinery for spinning and "doubling cotton 
and other fibrous materi 

2963. ALEXANDER MELVILLE Ctarx, Spear ee, London, “ Improve- 
ments in diamond-cuttin; om ion from Isaac 
Hermznn, New York, U.8S.—9th September r, 1873 

2967. ANToN HARDER, ’Southampton-buildings, Chancery- lane, Lcndon, 
“ Improvements in reaping and mowing machines. 

2971. Henry Ho.vanp, Birmingham, “ Improvements in the manufacture 
of gas for illuminating and heating purposes. 

2973. EvisHa Smita Rostnson, Redcliffe-street, Bristol, ‘‘ Improvements 

. in machinery for the manufacture of satchel or rectangular bottomed 
paper bags.”—A communication from Edwin J. Howlett and John P. 
Onderdonk, Philadelphia, Pennsylvania, U.S. 

2975. Joun Henry J onnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
e: aad engines.”—A communication from Jean Edmond Henry, 
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Wilhelm Maurer.—10th September, 1873. 
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spinning, and twisting flax, &c.”—28rd September, 1870. 
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Lancashire, ‘* Portfolios, &c.”—20th September, 1860. 
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1801. Witt1am Ropert Lake, Southampton-buildings, London, “ Band- 
saw machines.”—A communication from Baxter Dodrige Whitney. 
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1830. Samue. JoserH Mackie and CamiLte ALPHONSE Faure, Dels shay- 
street, Great George-street, Westminster, “‘ Explosive compounds.”- 
20th May, 1873. 

1853. Louis Henaist Orsat, Rue de la Victoire, Paris, “‘ Analysing gas.” 
22nd May, 1873. 

1876. Wituram Bia‘ k, Dublin, Ireland, “ Registering apparatus.”—24th 
May, 1873. 

1927. MaximMILien Evrarp, Rue St. Louis, St. Etienne, Loire, ‘‘ Washing 
and sorting coal and minerals.”—28th May, 1873. 

1941. WittiamM Murpny, Cork, Ireland, “ Concrete building. 

1944. Prerre Samay, Allée des Lices Blois, France, * Breech: -loading 
fire-arme. 

1950, Joun Evce and Henry Birkey ARUNDEL, 
and doubling.” —29th May, 1873. 

1964. Danie, Georce Staicnr and STEPHEN Straicut, Charles-street, 
Hatton-garden, London, “ Pianoforte keys.” 

1971. Joseru Lewis MILLs, Athelston-road, Finsbury Park, London, and 
Tuomas Stewart MONKHOUSE, Regent-square, London, “‘ Printing, &c.” 
—3lst May, 1873. 

2461. Joun Henry Jounson, Lincoln's-inn-fields, London, “Injectors for 
feeding boilers.”—A communication from William Sellers and C Joleman 
Sellers, 1th July, 1873. 

2520. Henry Bart, Victoria-road, Kentish Town, London, “ Raising and 
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2570. James Cookr and Grorce Hiseerr, Richmond, 
July, 1873. 
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ith August, 1873. 

2739, HARTLEY Kenyon and Israet Swinpewis, Warrington, “ Sulphate 

| of soda, &c.”—19th August, 1873. 

2767. WitiiaM Ropert Lake, Southampton-buildings, London, ‘‘ Hulling 
and separating grain or seed.”—A communication from George Lafay- 
ette Squier and Henry Clay Squier. 
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2771, Henry Bernovutit Bartow, Manchester, “ Peat.”—-A communica 
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2887. Tuomas ARNOLD, Edgeley, organ, “Heating feed-water in 
steam boilers.—2nd September, 1873. 
2917. Freperick Hate Homes, Provence Hotel, Leicester-square, 


London, “ Fog signals.”—4th September, 1873. 

2925. Thomas Bensamin Hitcaman, Soho, 
September, 1873. 

2933. WaLTER Mac ean, Glasgow, 
graphing on textile fabrics.” 

2935. Lovis Bourcet, Leicester-square, London, “ Propelling vessels.”— 
6th September, 1873. 

2947. RicHarp Hatcu, Miles Platting, “ Pickers for looms.”—sSth Sep- 
tember, 1873. 

2966. Hewrt Aprien BowneEvILue, Piccadilly, London, “ Regulator and 
governor for steam engines.”—A communication from Ernst Schenck, 
Bart , and Wilhelm Maurer. 

2967. ANTON HARDER, Southampton- -buildings, Chancery-lane, London, 
“ Reaping and mowing machines. 

2973. ELisHaA SmirnH Roptnson, Redcliffe-street, Bristol, ‘Satchel or 
rectangular bottomed paper ."—A communication from Edwin J. 
Howlett and John P. Onderdonk.—10th Septem/er, 1873. 

2993. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, * Endless 
railway or travelling street sidewalks, &¢c.”—A communication from 
Alfred Speer. 
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valves.”—A communication from Philip Corrigan.—11th September, 1873. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
$16. A. T. ALLCOCK, Gainsborough, Lincolnshire, ‘‘ Expansion governors for 
steam engines. "Dated 6th March, 1873. 

This invention has for its object an improvement in that claas of 
governors known as momentum or fly-whecl governors, und cunsists in 
attaching expansion eccentric of engine by a lever and connecting links 
to a momentum or fiv-wheel in such a manner that any difference of 











| motion between ps wheel and the shaft on which it is mounted is 


to the expansion eccentric, thus 
altering its lead and od sumitting more or less steam into engine cylinder 
as 8 or i Ad ts can be made by means 
of slots or holes in wheel and eccentric, so that position of links can be 
al , and the normal point of cut off fixed at will. The spring or 
| springs driving momentum wheel have tension adjustable, so that engine 
can be driven any number of revolutions required. 

826. E. WoRROLL, Saddleworth, Yorkshire, ‘‘ Apparatus for withdrawing 
water from pipes heated by steam, and in arrangements in connection 
therewith.” —Dated 7th March, 1873. 

The inventor fits to each range of steam pipes used for heating or 
warming mills or other buildings, a form of steam trap, which allows the 
cold water to escape, but closes when the water is hot, and allows the 
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| Spur wheels or other gearing in cases having tight-fitting c 
| shafts carrying the gearing working through stuffing 


838. W. J, Maves, North Woolwich, Essex, “‘ Furnace bars.”—Datel Sth 
March, 1873. 

This invention relates to boiler furnace bars, and consists in forming 
the bars hollow, of an isosceles triangular shape in transverse sect ion, 
closing the ends, "placing them side by side about three-eighths of an inc h 
apart at their base, to admit air, and causing the whole of them to cum- 
municate by connecting: them to two transverse pipes, which serve as 
bearing bars. A pump is employed to foree water through the bars and 
transverse bearing pi the ends of which are made to enter the water 
space of the boiler. a4 water is thus speedily heated to a high tempera- 
ture and soon converted intu steam, while the bars are preserved from 
being burned out. 

862. G. Horner and A. Dowson, Belfast, 
March, 1873. 

This invention consists in fitting one or more tubular waterspaces 
within the flue of an ordinary flued boiler, to obtain a greater amount of 
heating surface. The water space is placed longitudinally therein, and 
consists of a vessel with longitudinal tubes open at either end with a 
space all around between it and the sides of the flue, so that the heat will 
pass throngh the tubes and along the flue around the water space whicl 
communicates with the boiler by pipes. 

Hi. P. Hour, Leeds, “ Steam engines and surface condense 
11th March, 1873. 

This invention consists, First, of rendering the back slide or cut-off 
plate or expansion valve automatic in action by arranging the same under 
the direct control of the governor; also of a safety arrangement of 
mechanism whereby the expansion gear is caused to cut-off the steam at 
zero and stop the engine should the governor fall from below ertain 
fixed speed. Secondly, of an improved arrangement of slide in- 
tended more particularly for compound engines, by forming the steam 
ports in the cylinder covers and struck from the centre of the cylinder. 
Thirdly, of an improved surface condenser, wherein the cooling sur 
is divided into several groups or parts, each of which is brought into con- 
tact with a proportionate quantity of steam by means of nozzles or jets. 
Fourthly, an improved form of ‘adjustable end for connecting-rods b 
permanently fixing the brasses in the cap and butt ends of the r vd, ane d of 
such dimensions as to bed on the crank pins. Fifthly, of an improved 
method of lubricating the toothed gearing of steam enyines by enclosin, 
vera the 


boxes lu the SOs 


** Steam boilera."— Dated 10th 


876. —Dated 


t-off 


valves, 


ce 


which are filled with oil. 
884. W. S. Fisu, Glasgow, * 
March, 1873. 

The feature of novelty which constitutes this inventiv 
asbestos packing or asbestos paper, either alone or coated with caou 
or gutta-percha, oils, gummy, farinaccous, or glutinou- matters 
88). J. M. STANLEY, Shefield, *‘Construction of J ? 

March, 1873. 

The novelty in this case consists in forming the si +? 3 
partly of inclined bars, similar to what is called * iv? 
through the spaces between which the air, or air an: d steam, are adu 
or forced ; also in dividing the heating champer into two or more 
partments and in connecting them by sunk flues. 

891. J. Jones, Great Lever, Lancashire, ** Sulstitute 

March, 1873. 

This invention consists, First, 
ferior coal, coal refuse, coal base, with sulphur 
paving or other stones, iron stones, copper stones, or othe r pyrite 
peat, or earth, the constituents of water and water, and also the ‘ 
tuents of air and air; and, Secondly, in improved arrangements of th 


Manufacture of asbestos packing.”—Dated 12th 
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ms in- 


in combining in various proporti 
stones, small pl 
s,m 


furnaces to suit the requirements of ‘combustion. In one proportion t 

| Coal base is seventy-five parts of a hundred; mud, earth, or poat, ten 
parts of a hundred ; broken stones, six parts of a hun ired ; pyrite 
parts of a hundred; simple water or its constituents, or the excess tu 
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val buses with 
gnited by 
heat 


peat or earth three parts of a hundred ; total, 100. 
variable, but the main feature is to use the coal refuse 
one or more of these materials, so that when they are 
wood or ordinary fuel the combustion of the gases gives off inte nse 
and consumes the several substances, the moist mud, earth. or peat heey h 
are at present required to be dried. In order to adapt the fur: or 
fireplaces for the combustion of the before-mentioned substances Mt is 
necessary that the admission of air or its constituents shuld be perfect 
controlled or regulated. and, therefore, the door or front of the furnace or 
fireplace and ashpit should be kept closed, there being certai 

number of holes for the entrance of the air or its constituent » and a 
damper in the flue or chimney to vary the draught of air, some of the 
holes being stopped up when required. The fire-bars should be le 


with their ends in front, and a lid provided to prevent en c 
a pit 


and ¢ 
once 





ya 
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mission of air, and the ashes can be let down into the 
or agitating the ends of the fire-bars. 

D. Apamson, Hyde Junction, Manchester, “* Steam 
March, 1873. 

This improved steam boiler consists of a central cylindrical com) 
ment, and of two or more side cylindric:] compartments pl wed on 
lower level, and havin the fire-grate between them b 
mode of connecting together the cylindrical parts of ste 
follows: At the cylindrical joint of the hoops of which 
ment is composed semicircular holes are cut, and a ring of tl pre 
diameter and Ciehpess 1s placed over the hole left in the | yps 
906 M. Smirn, Belfast, “ Apparatus for obtaining motive power, &e.” 

12th March, 1873 

This invention relates to : a peculiar construction, 
bination of machinery or apparatus fur obtaining moti 
partly applicable to the raising, forcing, and measuri 
the reduction of friction in bearings generally. As 
obtaining of motive power, this invention consists of 
hydraulic engine or compound turbiné capable of bein,s 
a natural head of water or by an artificial head of water obtaiz 
rotary pump or feeder driven by the wurbine itself, or 
or compound turbine may be driven by compressed air su] ; 
pressed air pump or feeder and air vessel. The compound i turbine consist 
of a series of stationary circular shallow castings of cast iron or 
metal, disposed one above another and having a vertical shaft passing 
through the centre thereof. This shaft works in suitable bearings an 
carries a series of discs provided with curved blades upon their upper au 
under surfaces, the upper blades being curved in the reverse direction t 
the under blades, so that the former shall cut by the flow of water from 
the centre of the casing to its circumference, and the latter by the flow 
from the circumference to the centre. The water first enters the top 
casing by an opening in the centre, and after acting outwards and in 
wardly as above described upon the blades therein, passes through t! 
central opening into the next cs asing below, where it operates in pre 
cisely the same manner ; and this is repeated through any num of 
casings and blades, the water finally esc aping through the central op 
in the lowest casing of the series to run into a tank, within which t 
turbine is situate, and to flow thence by a tail race or to be re-ntilise i as 
hereinafter described. In lieu of employing a naturel fall for driving the 
suid turbine a rotating feed pump may be combined therewith in th 
cases where the natural supply of water is inadequate to drive the engine, 
the rotatory feed pump being driven from the turbine itself, and elevatin 
the water from the discharge tank-below to again force it throug! the 
engine. 

2041. P. Cuarrentier, France, “ Heating furnaces.” 
1873. 

This invention consists in improvements in apparatus for heating fur- 
naces, by which complete combustion under a constant volume is effected, 
the principles and applications of which are described in the specification 
of letters patent, No. 1720, dated the 7th day of June, Is72. The tire 
place of the furnace is urranged so as to form an intern i gas generator, oF 
an me ee producing like effects. A peculiar form of tuyere is en 
ployes placed at any part of the travel of the gases. The 

ave been completely burnt are directed towards a hydrau! ; 
A peculiar arrangement of levers or rods is employed for « tatuis 
automatic working of the valves or registers, as also that of the steam 
pipes and discharge registers of the burnt gases by means of the furnace 
door, 

2966. H. A. BONNEVILLE, London, *‘ Governor for ad) 
steam engines.”—A communication. he 0th Sept 1873 

This invention consists in the new application of an eccentric which re- 
gulates its stroke and the degrees of its action by the guvernor in such a 
manner that at the height of expansion a prolongation of the stroke of the 
expansion takes place, whilst at greater feeding the contrary will be 
produced, 
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Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

810. H. E. Skinner, London, “ Preventing accidents upon railways. "— Dated 


6th March, 1873 
This invention consist« of a certain arrangement of wires, rods, levera, 


water to flow onwards through a back pressure valve and into a return | catches, bars, inclined plines, and hydraulic pressure, for the purpose of 


pipe leading to the boiler. 


engines. eae March, 1873. 


According 


| enablin 


en, 
830. E. R. ALLrREy, Kent, “Slide valve applicable to steam and other | ls apne Oiver & y hey ean precede wee I 4 


fication the valve is formed as a | ing his 


railway station to communicate with the 
placing under their control 
the engine driver by biow-, 
tle or shutting off the steam. 


the officials at an, 
ver of any train when in motion, 


steam w. 


to this 
isliow pen or chamber, the only openings into which are those by which | 820, W. Barnes, Smethwick, Steffordshire, ‘* Apparatus for San Besos co 


the steam enters, and ports by which the steam passes to the cylinder. 
The exhaust in the valve have no communication with the at steam 
space within it 


and ones the action of railway switches, points dc." 


March, 1873. 
This provisional specification describes substituting a rotary locking 





4 
| 
i 
i | 
' 
j 
ii 
i 





RES 








a 


Dee 


Ne ee 


Sa 


amare Be 


enna 








_210 





THE ENGINEER. 


Sept. 26, 1873. 





ster thmeaiiianniens bar of switch and signal levers. Apparatus for 
preventing the ane points being changed at a shun station 
whilst an express is passing through. An improved self- block 
system of ane pth 2 me for contro — traffic where several lines 
intersect each other. Apparatus for w switch points. Apparatus 
for giving fog signals. 


832. G. H. aan, London, *‘ Construction of railways, d&c.”—Dated 8th 
March, 1873. 

The inventor has the railway lines laid on longitudinal sleepers, and 
raised from the ground, say eight to ten feet, supported by means of three 
parallel iron girders or brick arches, so as to leave an open space between 
each rail. He then has the engine or any number of trucks to run on 
lines ; from the end of each truck he fixes to hang down between the 
open rails a strong iron V shape brace, to which he hangs suspended the 
body of the carriage. 

851. T. SmrrHpaLe, Norwich, “A new auziliary screw propelling ap- 
paratus.” "— Dated 10th March, 1873. 

The constructing of the stern tt of the vessel so as to receive the 
screw-propeller and be provided with shutters for enclosing the screw- 
ene sy and thereby protecting the same a being fouled while the 
vessel is sailing. A mechanical ar and 
the aforesaid shutters from the interior of the vessel, and at the same 
time connecting and disconnecting the screw-propeller from the engine. 
883, W. Sapier, Edinburgh, “ Propelling carriages over tramways.”—Dated 

12th March, 1873. 

The propulsion of carriages on tramways by means of an electric rope. 

885. W. Thomson, Glasgow, “ Blocks for hoisting and lowering weights.”— 
Dated 12th March, 1873. 

The features of novelty which constitute this invention are the arrange- 
ments of blocks and steering apparatus. 

890. J. E. AckLom, Cheltenham, “ Railway carriages for the conveyance of 
Sood.” —Dated i2th March, 1873, 
For railway or other carriages a somewhat funnel-shaped ch 1 is 





941. » Ze a J. Sa, Bradford, “ Shuttles for weaving.”—Dated 14th 


Sis kotelion ahetes a mechanical arrangement whereby the peg of 
the ute te bronght wih a ie preare tng on He og bt the centre 
direct line with the tips and venting the split ting of the ge A 
Placed a tad the shuttle betw and tip, in which is 

a stud; the head of this stud the head and lock of 

Gener: in the head of the pog is fi oehich through the 
shuttle sides on which the moves ; ri top of head is formed 
the jpegs oa aa on the shuttle sides over the head of 

artes tap ais aera peg falling below the 


pom = eet the shu 
2932, J. H. Jonnson, London, ** Reversible flock-cutting machines.” —A com- 
munication.—Dated 6th September, 1873. 

This invention relates toa new and useful a te ad in machines 
for cu floc! a Bo amd tp one 
and the blade self-sharpening, in the or fooding in the stoc 
= hope 7 = cylinder, and in the mode of polding and Sdjusting th the 

es of the 





Class 4.—AGRICULTURE. 
Including Agricultural ~ .. Implements, Flour- 


809. L. O. Durrutny and H. P. Lissacaray, France, “‘ Treatment of blood 
Sor the manufacture of manure.”— Dated 6th March, 1873. 
This invention consists in blood with hydrochloric, nitric, 
sulphuric, sulphurous, or other m acids, or with ccightien, especially 
sulphite of cola. 


918. J. 8. Newron, Bssex, “‘Chaff-cutting machines.”—Dated 18th March 


1873. 
This provisional specification describes arrangements for produ: > 
ter t feed, that is to say, for producing a cessation of the feed w. 





formed at or near the upper part of each end of the es. One of 
these passages, that at the front end of the carriage, communicates with 
another, by which the air collected is conducted down to a chamber ex- 
tending under the lower surface of the carriage, which is there perforated 
or formed with reticulate work, so that the air conducted thereto may 
freely pass to the interior of the carriage tt co 
ported thereon on open-work trays or s elves, until it reaches the up 
ag b and passes away by the other funnel. Fans or blowers are app ed 
n the chamber under the carriage and set in motion by the carriage axles 
or otherwise. A reservoir is applied at the uppe' _ of the carriage to 
contain ice, the water from which in melting = other water is conducted 
over matting, felt, or suitable matter. The sides and other of the parts 
of the carriage are formed of similar non-conductor material or other 
suitable absorbent _ between wire trellis or such like open-work. A 
similar arr ap ble to other chambers for the storing of 
animal and vegetable gh = -ernonang The action of the fans may also be 
varied to cause a vacuum in the carriage or chamber to draw the sur- 
rounding external air through the saturated sides of it to be expelled by 
the fans ‘through the ventilator or other outlet. 
2993, A. M. CLarK, London, “ Endless railway or travelling street side- 
walks.”—A communication, —Dated 11th September, 1873. 

The First improvement consists in the use of transfer cars in connection 
with an endless travelling sidewalk or traiu of cars, and a permanent way 
alongside thereof. The Second improvement consists in a mode of con- 
1 ecting the sections of the sidewalk so as to turn curves without opening 
the joints between them, the same means being used for connecting the 
ends of two cars to one truck. The Third improvement consists in a mode 
of applying the power of stationary engines for propelling the endless 
railway by pairs of friction wheels on vertical shafts gripping an endless 
tlange on the underside of the moving sidewalk. The Fourth part relates 
to means for preventing the sliding of the wheels when going round 

curves by placing a flange on the outer side of the car wheels, and widen- 
ing the r ail at curves for said flanges to run on. 











Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

818. J. Hartixna and W. Marspen, Holifar, J. and W. CHESTERMAN, 
Bradford, and ©, Guy, Bingley, Yo: kshire, *‘ Machinery or apparatus 
for spinning flix or other sibrous substances.” —Dated 6th March, 1873. 

Tie inventors used a lever hinged on the frame, having a guide eye at 
one en lof the thread to pass through to the bobbin and a weight at the 
ether. The tension of the yarn maintains the said lever in a certain 
position during its continuity, but on its breakage the weight causes the 
lover to act upon two other levers hinged one behind the back rollers, 
and the other bebind the front rollers, each of which levers being provided 
with guide eyes for the rovings to pass through. 

829. G. Lirrie, Lancashire, and T. C. Eastwoop, Bradford, “‘ Combing 
machinery.”—Dated 8th March, 1873. 

This invention relates to improvement on letters patent No. 1279, 1871, 
and consists, Firstly, in constructing the cams I. (therein described) 
tlexible by means of springs, so that the jaws will always be self-adjusting 
tv the thickness of the sliver. The jaws ure also caused to open and close 
in a radial curved groove turned from the central axis of the cylinder. 
‘econdly, in applying a clearing comb either to the gill feeding-head H. 
or to the under jaw A. Thirdly, in the application of a divider to pass 
hetwixt the feeding head and the nipping jaws to separate the tuft. 
Fourthly, in the application of a knockmg-off motion to the slivers, so 
that in case of breakage the machine wili be instantly stopped. 

840. G. Lunn, Bradford, “ Cloth for umbrella covering.”— Dated 8th March, 
1873. 





The inventor employs alpaca lustre and demi-lustre yarns, and these 
are woven in serges and twills of various descriptions, and may have 
silk borders, The cloth is subjected to a high finish and resembles in 
appearance silk cloth. 

855. E. T. Hucnues, London, “ Fur-coated fabrics."—A communication.— 
Dated 10th March, 1873. 

This invention relates to the manufacture of a fabric coated with fur 
or like fibre, the object being to produce a material having the real fur 
surface, which will be much cheaper than the fur skins, and take the 
place of such skins for many uses ; and the invention consists in a fabric 
having the surface coated with fur, the fur caused to adhere thereto by 
ae one end of the fibre into the surface of the fabric. 

856. J. GitmMore and D. Hopason, Clayton, near Bradford, “ Gill boxes.”—- 

Dated \vth March, 1873 

This invention consists in making the pitch of the faller screws coarser 
or wider at the ends nearest the drawing rollers, whereby the said fallers 
have imparted to them a quicker movement when nearing the drawing 
rellers, and so having a combing action on the fibre. 

860 J. S Rawortn, Chesterfield, “Looms for weaving handkerchiefs.”— 
Dated ilth March, 1873. 

This invention is for facilitating the weaving of handkerchiefs and the 
like. First, it is applicable to looms with Diggle’s chain, and makes it 
possible to weave handkerchiefs continuously by self-acting machinery. 
whereas hitherto the bordering has been done by hand. The counting of 
picks and change of motion is accomplished by the chains themselves, 
two or more of which are used ; through the coincidence of certain special 
links in each chain, the pattern chains repeats until the time comes to 
put in the border; Secondly, it is applicable to mee oe looms and 
Jacquard looms, and the novelty consists in using a rt chain and 

causing it to repeat, instead of using a chain of the full length of the 
handkerchief. This is accomplished by mixing pattern links and border 
links alternately, and causing the loom to take two links or cards at a 





motion ; Thirdly, it is applicable to most machines when a certain 
number previously determined has to be ted as the re of 
pit drums. 


838. B. Rupopn, Berlin, ‘‘ Sewing machines for stockings and other hosiery.” 
—Dated 12th March, 1873. 

This invention consists especially in an apparatus fixed to the arm of 
the sewing machine and composed :~ First, of a frame piece with pivot 
tranaversely applied to it; Secondly, of a ‘lever and handle fixed to the 
said pivot of the frame by means of a screw; Thirdly, of a flat piece 
having screwed to both - sides eccentrics and springs for guiding the 
fabric; Fourthly, of as furnished with catches bringing the fabric 
to the required position ~ t oe sewing.. The result is the production of 

n interlaced overcast stitch. 

898. J. and M. O_proyp, J. Woopcock, ond J. Courter, Dewsbury, York- 
shire, * Dyeing, bleaching, scouring, and waterproofing woollen and other 
Sabres,’ -Dated 12th March, 1873. 

A tank with rollers near the bottom, other rollers above the tank, and 
sometimes also additional nipping rollers. The fabric is over or 
between the upper rollers in an endless’ sheet, and under the tank rollers, 
thence to a cuttling frame, and on to a creeper or fixed conductor. 
Agitators are arranged to mix the liquor while working. 

03. 8. beg London, * Woven fabrics."—A communication.—Dated 12th 

March, 1 

According to this provisional sp liar weft is 
in which there is a lustrous silk tireed with “ittle or ne Swist upon it, 
——- is held in a crimped or zigzag form by another fine thread or 
the 





904. L, Srranag, London, “ at al baling cotton, dc.”--A communi- 
cation.— Dated 12th . March, 1878. 
d ents which admit of a 
lashing bales, 
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comparatively fine wire being 1. 1 ed for 
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the knife or eutter is — the cut operation ; means of 
readily manieting wc ans Se ¢ feed acco: to the different lengths 
of chaff required to be 

935. & © meats ie * Retating Sorks to ploughs.”—Dated 14th March, 


These improvements refer sed fo the pes to ploughs described in the 
fication of patents gran the present applicant and number: 
y ne af 1699, F nad Oren: 731, year 1872; and 3022, year 1872. For 
ouble or other w ploughs the width of the furrow is regulated b; 
fixing a plough body on a separate beam so that any number of nF of plough 
bodies can be attac ttached to the same guide wheels and idles. 
of a transverse bar jecting from the side of each beam PP he mae a 
box or hole in the ad adjacent beam, the several beams may be adjusted at 
the required and fixed by set screws or other fastenings. 
Grubber or pe a tines may be fixed on the beams in place of plough 
bodies so as to — the —— oye a horse a or grubber. For 
fixing breasts or a mould _— — ploughs, or 
ploughs fitted with right and Toft-hand eo rds a half round groove 
cast along the ye =. the front part of the frame, ao a round pin or 
centre piece is cast inside the throat of the mouldboard, which latter is 
engaged by a sliding motion with the half round groove in the frame. 
For ning a rotating fork to ploughs, a disc having radial surface teeth or 
egy is cast or fixed at the upper part of the rear end of the mould- 
and like teeth are cast on the part which carries the revolving fork 
arm, the teeth on the latter fitting into the teeth of the disc on the mould- 
board. By means of fixing mechanism the teeth on the disc and those on 
= fork can be locked firmly together in any position, only one screw 
g used. A method of constructing the breasts or mouldboards of 
pot raising ploughs isalso described. For fixing and locking revolving 
ks or pulverisers behind the mouldboards of p'! © or bem! or disc, 
having ou its surface radial teeth or oye is fix r 
across the tails of the plough, and a disc having similar tenth or projec- 
tions, and fitting upon the former, has a groove to carry the arm of the 
rotating fork or pulveriser. By screwing up a loop the revolving fork or 
pulveriser is firmly locked in its position. 
943. M. Eustace, Dublin, “‘ Apparatus for the cultivation of green crops.” 
—Dated 14th March, 1873. d 

This invention relates to a method of and apparatus for effecting on 
green crops, such as turnips or the like sown in drills, the operation 
usually aes by hand-hoeing, namely, the removal ‘of young plants 
so as to leave tufts growing at regular intervals along the drills. A number 
of hoe blades are fixed side by side with —— le intervals between 
them to frames having curved edges, and are drawn across the drills, each 
hoe being caused to rise and sink during its advance by the passage of the 
curved edges over the successive drills in such a manner that it clears off 
the drill a width of plants leaving tufts growing in the intervals between 
it and the next hoe. 

2948. H. A. Bonnevitie, London, “ Self-acting machinery fur sowing 
potatoes.” —A communication. —Dated 8th September, 1873. 

This bape pes J is composed of two su) frames mounted on four 
ordinar od road wheels, the lower frame Holding the plough-share which 
forms the furrow, and two plough-shares which throw back the earth in 
the furrow to cover the potatoes, while — upper frame carries a move- 
able reci the inclined plane on which the 
— slide, a funnel with intermittent eouuing and other contrivances 

y means of which the potatoes are sown. 








Class 5. pt song 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, ‘fake, Ventilating, cc. 
808. J. Bors, London, ‘‘ Method of and apparatus for consuming smoke, 
ne fuel, and preventing smoke in chimneys.” —Dated 6th March, 


1873. 

First, there will be no smoke, in consequence of its being consumed ; 
Secondly, there will be a great rey? of fuel; Thirdly, a concen- 
tration of immense heat around the earth; Fo urthly, as the chimney 
will not become foul, it will be impossible for it to catch fire. 

812. W. and J. ENGLAND, Pontefract, Harrogate, Yorkshire, ‘‘ Fuel 
economisers.”—Dated 6th March, 1873. 

Fire clay moulded and perforated and burned as fire brick. The 

prepared forms are placed in grate with holes in vertical position. 


$29. E. L. H. Jopert, London, “ Construction of stoves, and in apparatus 
connected therewith. Sor economising fuel. "— Dated 7th March, 1873. 

This consists in causing the ordinary chamber in which a stove is fitted 
to be occupied by a concave shell, leaving a space between the shell and 
the back brickwork. The shell is honed up pen the front where it 
terminates at or above the level of the floor. A grating is fitted upon its 
edge. There is a chamber under the lower part of the shell, jand the latter 
is perforated for the admission of air into the said chamber, so that the 
air which passes through the fire — through the perforations into the 
— thereby forming the draught by which the combustion is 

ur 

833. J. Gratrix, Lancashire, “‘ Fire-grates.”—Dated 8th March, 1873. 

The novelty of this invention consists in the means used for obtaining 

a great amount of heat (formerly wasted) and eon oe | the same to any 
part of a building or room, thereby requiring less fire for heating a room 
or building. It is likewise simple and easy of application. 

849. H. Dean, Warwickshire, “‘ Trap for preventing the ingress of sewer-gas 
into houses and other buildings.” Dated Toth M March, 1873. 

This invention relates to certain improvements in the construction of 

traps. for preventing the ingrees of sewer-gas into dwelling-houses or 

the t parts thereof being so as to form a 

—a trap (which he d “the i d double stench and silth 

p”), so that when ound in a drain outside a house, if the gas forces 

ite ae from the sewer through: the first trap it will find egress through a 

grating provided on the surface, instead of further forcing its way through 

the secund trap into the house. The traps are also so ar: das to 

facilitate the removal of silth and other oma matter, which, if allowed to 

a would eventually stop up the trap and prevent its proper 
working. 


859. a, C. Lawton, London, “ Fireplaces and flues.”—Dated 10th March, 


This invention has for its object imp ar its of firepl 
and flues for heating and ventilating rooms a4 buildings, whereby fuel 
is greatly economised. For this purpose the flue above an ordinary fire- 
place is caused to take a winding, zigzag, serpentine, or tr route 
within the chimney-breast or w: the room or building to be heated 
thereb; ‘A such circuitous flue leading into a vertical or flue near 
the ceiling of the room or , which flue or chimney conducts the 
smoke and gases away through the roof into the outer a‘ The 
fireplace is so that t can be used as a close stove to consume 
the fuel with a quick draught when the fire is first lighted, and by this 
means impart a great heat to the brickwork or other materials Peon 
the circuitous flue which absorbs nearly all the heat generated by 
bustion of the fuel, thus f a whch th hat is stored 
up when the draught is cut off, and from w the room 
supplied with heat for a considerable time. Dampers are so 

draught from the fire alowed circuitous flues, the 
draught, by opening a damper, being red 
ae flue or chimney jw ovure “th Breplace, - 
open us affor cheerful 
co 2 the 











room or a es ee eee ae 
as to warm the air et SE ay ay § - Ty 

such flues before it 

are 80 arranged as to Tomalay domed 





864. , 5 Woopoock, London, ‘‘ Stoves and fireplaces.”—Dated 11th March, 
Open fire stoves or fireplaces in or with jections from “4 
ae of ina phage Inala Moe 9 bre is admitted to 


immersed 

the ks eked einen Ger kenes 
pn hand yen near the floor of the room and from thence into the 
room, the products of combustion oe chimney by a pipe. 
The back of the stove is preferably w or corrugated, the front of 
the stove is sometimes made Air is ti let up be- 
tween the back of the grate and back aes of the stove. The hot 
back against the front of the stove or t 


\. lackburn, Lancashire, “ Construction of fire-grates.”—Dated 
12th March, 1873. 

This invention has for its object the ready enlargement or contraction 
of the fire The bottom grate has 2 samaher of stud holes formed 
thevethoongh end the ot See nt ee plate are provided with studs 
The whole of the plates have 

or air passages W! ich a admit the passage and circula- 
tion of hi gases to ine oven aa oven and boiler. 

95. T. Rapcuirre, Repo y Lancashire, “ Heating rooms, and railway 

carriages, &c.”—Dated 12: March, 1873. 
A fender or fireplace is structed of iron or other suitable metal or 
material, under which is placed a number of gas jets, and when these 
paar lit the metal fender or framework gives out considerable heat. The 
irs of the burnt gases are carried into the ordinary chimney by 
table channels cast or otherwise fixed to the fender in any convenient 
manner. For railway and other similar — laces the same plan is 
adopted, and in the case of railway carriages y will not only be 
efficiently warmed but the apparatus will likewise act as a foot-warmer. 
897. F Oa.essy, and J. A. Jackson, York, ‘‘ Fuel economiser.”—Dated 12th 


73 
The novelty of the invention First, in in the backs and 
sides of domestic laces ly formed fire-clay blocks that assist 
in the —— tion of smoke for the p' of economising fuel ; and. 
jw won Mow e construction of a portable fireplace of the same class of 
blocks so arranged that it can be drawn forward so as to pro- 
trude m the ordinary grate. 
942. T. Harris, London, “‘ Attaching lines to sliding sashes of windows.” — 
Dated 14th March, 1873, 

The First part of this invention consists in improved appliances adapted 
to the bottom rails of sli sashes for attaching the lines thereto with- 
out remo the sashes or The Second part of the invention con- 

the of the sash pulley carrying the sheave or bowl to 

the front plate, so that it ma; ene rought outwards in a downward direc- 
tion when a sash line has to thereto. 

1020. T. WoLsTENCROFT, patra ny ad Warming houses, d:c.”— Dated 19th 

Fivet, “than “a hly warming dwelling-h d other buildi: 

rs TO w wel ouses and other buildings. 
Secondly, commending fuel a thorough combustion, whereby slack and 
cinders are burnt with acilit and better results than the best 
screened coal in the oi phn reducing the bulk of the re- 
fuse by one-half ; wv inproving the draught, and thus curing 
smoky chimneys ; Fifthly, consuming to a great extent the smoke, thus 
reducing the deposit of ms rand also abating the smoke nuisance. 











Class 6.—FIRE-ARMS,. 
Including Guns, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence , Gun Carriages, &c. 
940. C. H. Macenam and T. Mirriy, Sheffield, ** Breech-loading ‘snap 
action’ fire-arms.”—Dated 14th March, i873. 
This invention consists in constructing the bolt so that on the action of 
the hp employed for cls, bring the barrels it will by one simultaneous 
ook the barvele — the strikers, and cock the locks 
oir for aes a indicators so that on the loaded 
barrels being bro’ at ve into Son the cartridges will press or push 
them out, on tah tear indicate that the gun is loaded. The lever which 
operates the lock by this arrangement is fixed on the top of the ** break 
off,” or false breech part of the body, and it is operated upon by a short 
lever and spring inside the body, so that it always, when not operated by 
the hand, remains in a direct line with the centre of the barrels. 





Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, a Ornaments, Musical Ir- 
struments, Lamps, Manufacture of Dress, &c. 


845. R. Jukes, Sheffield, ‘Consuming smoke, economising fuel, dc.” —Da'ed 
8th Murch, 1873. 

The novelty of the invention consists in passing the unconsumed gases 
evolved from the fuel in furnaces by means of a fan into a gas receiver, 
from whence they are drawn by the fan, and again passed over the same 
furnace or furnaces until the whole of the gases are consumed. Secondly, 
in pomme a portion of the smoke or gases in the receiver through hy dro- 

n spirit or oil, in order to impregnate the same with properties that 
will enable such gases to be employed for illuminating purposes. 
874. B. Hunt, London, ‘‘ Trimming or burnishing the edges of the soles and 
heels of boots and shoes.”—A Nome mg ont SRE Lith March, 1873. 

These i ts have refi 1 principles of a 
machine for a like purpose for which letters patent of the United States 
of America were granted to the inventor, bearing date the 25th day of 
July, 1871, No. 117,287, ee ¥, novel characteristics of which consisted 
mainly in the combination with a jack or holder for supporting the boot 
or shoe, of a trimming or burnishing tool actuated by suitable mechanism, 
and mounted ped 4 a flexible or jointed frame or arms, in such a manner 
that it may by such means be brought to bear at any desired point or 
angle upon the edge or bottom of a boot or shoe held in or by the jack. 
The present i , possess inherent novelty, which will 
render their individual application’ valuable to other machines of a like 

while they depart radically from the said machine in one par- 
ticular, namely, in the employment of a stationary or ‘* straight” trim- 
ming knife in lieu of a rotary cutter head armed with a series of peri- 
pheral cutters. The improvements consist, First, in applying the jack 
to its supporting frame or column, so that whilst being driven in an 








oblo it possesses all necessary freedom of motion in any direction 
with Senpact $e te trian Knife, Secondly, in applying the jack and 
carriage which carries it, an them with the driving shaft of 


the machine, so that by the sieagle reversal of a pulley, operated by the 
knee of the workman or o! , he is enabled to reverse the move- 
ment of the jack, or the same and a boot or shoe applied to it, and 
compel the knife to retrace its movement an d go again over any portion 
of the sole edge once —— by it and left in an imperfect state, 
Thirdly, in ith the form or pattern plate, and in mounting 
the knife or shank in ite 8 arm or frame which supports it by 
means of a ball and socket or other universal joint, and providing it with 
an upright handle, in order that the workman, by the aid of such handle, 
may a the apes slope of the knife transversely of its length, and 
gat d direction of its cut, or Be ype ney A of its length, 
var ieee “4 = the sole edge and also adjust by such handle 
the p ? height 0 of knife and poe it to the sole edge. Fourthly, 
in co! cting the “jack” so that its heel post or jawremains stationary, 
in order to obtain a positive general starting point for the work to begin, 
and in connection Goa, & in applying the knife stock to its support- 
ing arm so that its position wi to the heel post or to the same 
and the heel or sole of the boot or shoe will enable the workman to 
at the least as of such sole, for the reason that it some- 
es occurs that a slight or in the surface is left by the initial 
cut of the knife; and, Fifthly, in providing a means of varying the dis- 
tance travelled by the jack in its oblong path, in order to adapt the 
of the shine to soles of various lengths and sizes. 
877. W. R. Lake, London, “ Finishing the soles and heels of boots and shoes.” 
—A comi munication,—Dated lth! March, 1873. 

The said invention consists in applying to the sole and heel, by the aid 
of a cement. , or other suitable adhesive material, a flock of wool, 

ik, cotton, r other disintegrated or — pulverised substance or 
material of any suitable kind or any desired colour. 








. and hk ctotale Preparation Preservation o; _ "ona, 
ng 

Brewing ion ae Bleaching, ane. Calico-Printing, Smelting 

Glass, Pottery Cement, Paint, Manures, &c, 
827. .¥ B. Banzow, Manchester, “‘ Apparatus employed in the concentration 
ms A sulphuric acid.”—A ogy ig nalts yor ob 7th March, 1873. 

invention in the mode ~ constru: ‘the vessels in 

which the sulphuric acid is concentrated; and, Secondly, to the eral 

arrangement = concentrating vessels th e a] — for agitating the 
manner 


acid, the 5 chovennie stpeoten oranecting 
them together, cisterns which the — are condensed, and 

acid collected and the pump for forming a vacuum. The 
concen’ iron with lead or other 
suitable soft 


828. J. Hanonsaves omg faom ve es. “ Manufacture 
oy Selena vail themselves of th which occur in 


ae be... But they keep the chlorides en fires 


ats inngs eames el oaioed Copper or a salt thereof 
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is added to chloride of sodium or potassium, 

Go Che ectien oF Eaannetin eet gee ene aeinoaraeite air. The 

ssouldel or Seceon Sotsl cules pieces, Samgmens 

mo or } 

a used instead of ae eee see eee Pee 
its, Nos. 3045 (1870), 3047 (1870), 1733 (1871), 


described in us 
1854 (1871), 1920 (1871), and 3052 (1872.) 
853. J. Rowxey, Cai London, ‘‘ Working of coal-gas tar.”—Dated 


10th March, 1873. 
The inventor takes the coal-gas tar and its homo! products, either 


fibrous materials first by mechanical means for opening or separatin 
the Siren, and afterwards bolling the Slres tn sods of conammoros or mill 
of lime and sulphur or muriatic acid ; the fibres may then be bleached if 


necessary. 
= > P. Dover, London, “ Hose pipes.”—A communication.—Dated 11th 


1873. 

This invention relates to hose pipes of canvas or other suitable material 
coated on either or both surfaces with india-rubber or other suitable 
composition with a view to rend the material nore impervious to 
air, om or liquid, or even made en’ 'y uncoated or of leather, and con- 


the waste solutions, for the purpose of obtaining 
products. And, Sixthly, in combining 

before-mentioned processes, or such portions of them 

as may be required to attain the end in view. 

896. 8S. B. Darwin, Shrewsbury, “ Gas.”—Dated 12th March, 1873. 

This invention relates to the utilisation of sewage, and consists in pre- 
cipitating the solid portion, drying: grinding, or mixing it with any olea- 
o= substance, petroleum oil being preferred. These ts may 

used either by themselves or together, and in combination with 
cinders, ashes, or other domestic refuse. When thoroughly incorporated 
the material is to be thrown into retorts and carbonised in the usual way, 








together or separate, and treats them with aci and a novel and mode or method of forming the seam or 

He then distils and ‘obtains Se teen ae ho products suit- | j which is effected by means of a stitching or se hii the Iting T 4 ag eee either alone or mixed with ordinary 

able‘for making aniline dyes. constructed for the purpose. The said seam or junction is to be over- | coal or any other sui Fs The residual product may be mixed with 
la and reinforced or not by having a stripof the material stitched over t lime and sulphate of ammonia or other suitable ingredients, and 


Class 10.—-MISCELLANEOUS. 

Including all patents not found under the preceding heads, 
811. al Hoveurton, London, “ Manufacture of paper.” —Dated 6th March 
This relates to a system for the above purposes, whereby the following 
advan are obtained: A ti succession | boilings, an 
economy of steam, a saving of labour, and a reduction in the cost of 
producing the pulp. The invention can only be explained at length. 
813. B. Kerrie, Leeds, Yorkshire, “‘ Tenoning, rebating, and spout cutting 

machines.” —Dated 6th March, 1873. 

Circular saws are mounted horizontally on a spindle above table ; the 
spindle can be raised or lowered ; other saws are mounted on 
spindles, and work at right angles or at any other angle desired to the 
horizontal saw. For cut tenons teen, Po four saws are used ; the 
wood to be cut requires no on the table ; for rebating two saws are 
used, one on vertical shaft and the other on radial arm ; for spouting, 
the angles of saws are varied to suit the V or cut required. Machine 
driven by gearing actuated by any prime mover. 

814. é Waneraa, Birmingham, “Construction of lamps.”—Dated 6th 
larch, 1873. 

The object of this invention is to render the use of chimneys in paraffin 
and other oil lamps unnecessary. This is effected by the employment of 
a heat absorber and flame conductor placed within 
the wick case and top of cone. 

815. F. Jaques, London, “ Manufacture of and in the mode of a; ing trade 
mark labels.”—Dated 6th March, 1873. vo 

The object of this invention is to prevent the fraudulent use of labels 
constituting trade marks when the same have been applied to bottles, 
jars, or other vessels, 

819. ,. 4 aaamem, Kent, “ Manufacture of artificial fuel.” —Dated 6th 
March, 73. 

This provisivnal specification describes ome * solution of sulphate of 
alumina or any other soluble salt of alumina in conjunction with lime 
slaked in air, carbonate of lime, or, common limestone, as an agglome- 
rating medium. 

821. G. Puitiips, London, “ Drying and roasting malt, grain, &c.”—Dated 

a March, 1873. 

_This provisional specification describes special means of applying hot 
- under pressure iy drying and roasting malt, grain, and er sub- 
stances, 

823. W. Wricnt, Sheffield, “‘ Gas for heating and illuminatin, poses.” — 
Dated 7th March, 1873. . si 

First, petroleum or benzoline is distilled with vegetable charcoal until 
the spirit is sufficiently purified. Then atmospheric air is impregnated 
with this prepared spirit by its being forced through a series of stationary 
cotton pistons inserted in cylinders and saturated with the spirit, the air 
being admitted at the first cylinder, and after passing through all the 
een in that and the remai ped or cylinders, escaping from the 

st cylinder in the form of gas, e air is forced into the cylinders by 
means of two aérometers coupled together by a cord or chain and pulleys 
and fitted with valves, so that by “pplying a weight on each airholder 
alternately, the descent of such holder force the air contained in it 
into the cylinders, having first closed the valve leading into the other 
holder. By this means the supply of air to the cylinders will be kept up 
by aes changing the weights so as to press down the holders alter- 
nately. 

825. W. H. Bennett, London, “‘ Packing and preserving hams, bacon, &c.”— 
A communwation.—Dated 7th March, 1873. 

This invention consists in packing the meat to be preserved in barrels, 
casks, boxes, or other suitable cases, in ‘layers, a layer of meal or flour, 
preferably kiln dried, being interposed between each layer of meat. Any 
kind of meal or flour will answer the purpose, but that from Indian corn 
or pea-meal is preferred. When the bacon or other cured meat is 
a light lattice of withy wicker is made to intervene between each layer 
of meat. The meal, afterserving the means of preservation, may be used 
for feeding animals, 

831. Ae E. Bonnar, Edinburgh, “ Washing-machines.”—Dated 1st March, 
to 

This provisional specification describes various improvements in that 
class of washing machines in which a semicircular rocker is used. 

834. J. Keene, London, “‘ Amalgam for the better imitation of silver.”— 

communication.— Dated 8th March, 1873. 

The novelty in this case consists in the peculiar selection of metals and 
their relative quantities, especially the i duction of cobalt, to form an 
amalgam resembling silver. 

835. G. H. Forses, Northamptonshire, ‘ Combustibl pound.” —Dated 
8th March, 1873. 

The said invention relates to a compound of chalk or limestone and 
tar pitch or bituminous matter, with or without other ingredients. The 
said compound is designed to serve as fuel for making lime. 

837. =. = meen, London, “ Relief stamping or printing.”"—Dated 8th 
March, 1873. 

A process for imparting a dazzling brilliancy to relief stamping or 
printing. 

841. J. Wapswortn, Manchester, “ Utilising refuse matter for the manufac- 
ture of fuel und manure.”— Dated 8th March, 1873. 

The features of novlety in this invention consist in taking street 
sweepings, ashes and cinders, coke from gas works, mud from sewage 
and foul river settling beds, and, when necessary, adding a portion of 
clay to give a proper consistency. The inventor then moulds the same 
into suitable shapes for burning as fuel, or calcines in kilns or suitable 
furnaces. Or he sometimes takes the strect sweepings alone, or with the 
mud hereinbefore mentioned, and mixes with a portion of clay and treats 
inlike manner. The residue when burned as a fuel he crushes to powder 
and uses as deodoriser as described. a) 

843, C. W. Harrison, London, “‘ Apparatus for charging or impregnating 
pm gee air with the vapour of hydrocarbon liquids.”—Dated 8th 
larch, 1873. 

The specification of this invention describes combining atmospheric 
air with the vapour of hydrocarbon liquids by pass the air through a 
long length of tubing placed horizontally, either coiled or in lengths, 
placed side by side and communicating with one another, such pipe 
being charged with the hydrocarbon liquid to about its horizontal 
diameter. Or in running the liquid slowly down a coil of tubing and 
causing a current of air to follow it in its descent. 

846. — Sxornes, London, “ Manufacture of gas, d&c.”—Dated 10th March, 
1873 


io 
This invention relates to certain improvements in the manufacture or 
treatment of gas and the residues arising or resulting from such manu- 
factures. It is principally directed in the manufacture of gas from coal, 
bitumen, peat, wood, and paraffin, or any oleaginous substances. 
850. T. LoveripcEe, London, “ Mode of carding buttons.” —Dated 10th March, 
1873, 


The novelty of this invention consists in conveniently packing, carding, 
and assorting various size buttons in series for useful selection when re- 


qu 5 

854. E. GaLEER, Berne, Switzerland, “‘ Hair-wash.”—Dated 10th March, 1873. 
This invention consists of a mixture of the following ingredients, 

namely, distilled water, liquid ammonia, glycerine, gin, essential oil of 

rosemary, and essential oil of lavender. 





e cone and between 








for discharging bulk cargo, but suitable also 

for unloading packages. Portable connected upright guides are provided, 
and a detachable bucket or vessel made to slip up and down thereon. 
The said bucket is fitted with wheels to facilitate moving, and hung .on 
centres to further tilting. An adjustable catch-piece is provided to render 
tilting automatic at the proper height. 
858. J. H. Mapieson, London, “ Tents, dec.” —Dated 10th March, 1878. 

This consists of a peculiar form of canvas and internal fittings by which 
the canvas is Ly extended, the object being to give 
and rigidity with fewer lines and also to enable the tent to be 
pitched in a very short time and —* oy th labour. 
860. C. T. Remmett, Wolverhampton, “‘ Coal-boxes or scuttles,”—Dated 10th 


March, 1873. 
the lid to the scuttle 
handle is 


to rotate. 
863. H. Pace, London, “‘ Manufacture of paper pulp or half-stuff.”—Dated 
10th March, 1873. 
The features of novelty of this invention consist in operating upon 





and along the junction either inside or outside the hose, or both inside 

and outside ; or the junction edges may be made to fold back one over or 

under the other, so that the stit or other fastenings may pass ug) 

more than two thicknesses, and shall in all cases be introduced in a 

direction which is radial to the hose. 

867. bs a London, “ Sculpture copying apparatus.”—Dated 11th 
larch, 1873. 

This invention relates to +r whereby the copy of a sculpture is 

effected by the action of a drill or revolving cutter guided by a tracer 
over the surface of the model. The tracer is fixed at one end of a 
lever, and the drill is mounted at the end of another lever. These levers 
are mounted in gimballs, and have their ends connected by a kind of 
spherical gearing, so that they oscillate equally. The model and block to 
be sculptured are fixed on tables under the tracer and drill respectively, 
and these tables are made to slide or cant either in the same or in opposite 
directions, according as the copy is to be of the same hand with or of 
opposite hand to the model. 
870. I. Harwoop, Warrington, Lancashire, “‘ Rolling wire, rods, hoops, dc.” 
—Dated 11th March, 1873. 

In the uld method of rolling wire or other such small sections of metal, 
if the material is not very good there is a liability of breaking up, from 
not being able to turn the section so as to es it through the next ata 
different ~— to what it came out of the former rolls, thereby crushing 
instead of closing the fibre of the metal. By this invention the bar is 

d through every pair of rolls at a different angle, thereby toughening 
of crushing the metal. The same work will be done with half the 
power and attendance. 
871. C. Hore, Paris, “ Horse clippers.”— Dated 11th March, 1873. 

Clippers with a comb in addition to and in combination with a pair of 
cutters. Clippers with adjustable handles. 

872. W. Heaton, Masbrough, Yorkshire, and W. H. Gippixas, Manchester, 
* Cocks or valves.” —Dated 11th March, 1873. 

This invention relates to those cocks or valves in which a floating ball 
or vessel attached to a stem, rod, or lever is used to regulate the supply 
of water or other fluid to cisterns or other receptacles. These improve- 
ments consist in making the valve to a certain extent independent of the 
sliding bucket or piston connected with the stem, rod, or lever te which 
the float is attached. The bottom of the valve may be flat, semispherical, 
or other desired shape, or formed as a chamber, having in the interior a 
disc at the bottom of the bucket or piston, and either the valve may be 
packed with leather, india-rubber, or other packing material, or the 
packing may be placed in the seating. The outside of the lower part of 
the bucket can slide up and down in the chamber of the chamber valve, 
but each of the other valves has at the top a pin fitting loosely a hole in 
the bottom of the bucket, or is connected to the bucket by one or more 
links of a chain ; and thus eitber description of valve is independent of 
the bucket and float, except at certain defined high and low levels of the 
water, When the water is shut off from the main any intermediate 
rising and falling of the water between the high and low levels has no 
action on the an Hd and seating, and thus the float can rise and fall a 
considerable distance without any friction being exerted on the seating. 

73. J. C. Ramspen, Lightcliffe, Halifax, Yorkshire, “ Securing the combus- 
tion of fuel.” —Dated 11th March, 1873. 

This relates to improvements on an invention for which letters patent 
were granted to the said John Carter Ramsden, dated September 6, 1872, 
No. 2650, and consists in an improved arrangement of apparatus for 
effecting the reunion and combustion of the fuels described in the specifi- 
cation of the above-mentioned patent. 


875. T. B. Witson, Manchester, “‘ Manufact 
1873. 











¢ of salt.”—Dated 11th March, 


In this improved arrangement the heat necessary for evaporating the 
brine water is obtained from the combustion of fuel in a separate furnace 
and chamber, and from which chamber the heated products of combus- 
tion are forced by a steam jet under one or more a pans con- 

brine; the heat is imparted to the brine and the cooled gases are 
allowed to escape into the air by ashort pipe regulated by a valve or 
damper. 
79. J. M. Riopy, Manchester, “‘ Drill heads for rock boring and tunnelling.” 
Dated 11th March, 1873. 

This invention consists in a method of driving the boring bar and nut 
in drill heads of diamond borers or others of similar character. 

880. F. H. Dunnett, Bury St. Bdmunds, “ Presses for stamping and em- 
bossing.”— Dated 11th March, 1873. 

The object of this invention ia to facilitate the operation of stamping 
and embossing. This is effected, First, by the employment of a treadle for 
working the press screw ; and Secondly, by applying an automatic feed 
to the press. 

881. A. M. CLark, London, “ Graining and marbling surfaces.”—A commu- 
nication.—Dated 11th March, 1873. 

This invention consists in a method of graining the imitations of woods 
and marbles by the use of stencil plates, the surface or surfaces of which 
plates are made sufficiently rough and irregular by puncturing or in- 
denting to improve the appearance of the graining and to have the effect 
of protecting the plates frum marring or soiling the surface of the work 
intended to be grained. 

882. H. Harrison and J. W. Butter, London, “ Preparing peat for fuel.” — 
Dated 11th March, 1873. 

This invention relates to a peculi and arrang t of 
machinery or apparatus for cutting up and pulping peat erm to 
its being p into blocks, brickets, or balls, and for impelling the water 
therefrom, and is also applicable for crushing and working or kneading 
clay and other like subst , and ists in the employment of a pair 
of rotatory cutters, disintegrators, or pulpers, in combination with a pug 
mill, which pulpers not only reduce the peat when applied for that pur- 
pose to a fine state of division, thereby facilitating the escape of the fixed 
water contained within the cellular matter of the peat, but expel the 
pulped peat in readiness to be fed into the compressing machine. In 
order to absorb the water which is expelled by the pressing process 
(which process may be effected by any well known or suitable form of 

) it is proposed to empluy pallets of hard wood or metal, either per- 
lorated or formed with receptacles or cells sufficiently large to allow of 
the free escape of or to ve the water which is expressed from the 
— These pallets are to be covered with any stout or close and pervious 
fabric, such, for example, as stout canvas, to prevent the peat from 
clogging the holes in the pallets, and to absorb the water more readily. 


886. R. Witson, Yorkshire, ‘‘ Winding apparatus.”"—Dated 12th March, 
1873 


This invention consists in arranging the two drums round which the 
winding ropes used in collieries and mines, and for other purposes, are 
coiled upon se ite axles connected together by toothed wheels, so 
that both ropes are coiled round the drums in the same direction as that 
in which they pass over the pithead pulleys. By this arrangement 
economy is effected in the wear and tear of the rope, which is ordinarily 
wound round a drum in the opposite direction to that in which it passes 
over the pithead pulley. 

887. L. Sauret, Paris, “‘ Mode of advertising.” — Dated 12th March, 1873. 

i ti sists in the empl it of the exterior and interior, 
but preferably of the interior surfaces, of envelopes for letters and other 
papers for advertisements of a commercial and other kind. 


893. G. Spencer, Manchester, ‘‘ Pulley blocks.”—Dated 12th March, 1873. 
This invention relates to those descriptions of pulley blocks in which 
are used chains having the ends of their links in contact with snugs in 
the interiors of the rims or flanges of a The improvements 
pulley betw d using chains erent Ate f such oe Ae 
y een the snugs and u of sui or 
pitch that the interiors of Seleatt ccn see ik 
same time allow the ends of the links to be in contact with the snugs ; 
and thus as there are several links of the chain always in gear with some 
of the teeth, there is no momen > Pal any slipping of the chain, and the 
numerous accidents and w at present occur will be prevented. 
894. R. J. Jones, Lancashire, ‘‘ Drying down waste alkaline solutions of 
material 


hinati 











extractive matter obtained in preparing vegetable flbrous Sor use 

in the mani of paper, dc.” —Dated 12th March, 1873. 
These im ents : First, in drying down the said solutions 
wholly or ly in a vessel in which a vacuum or vacuum has 


partiall; 
been created, the solution in the vessel eee any convenient 
means. Secondly, in drying down the said solutions, wholly or par- 
tially, by allowing them to trickle in thin films over a series of hori- 
zon‘ 


of Series Bina or plindem, heated in any desired manner. 
eee ee to the said solutions during the time they are 
wn. 


ive matter 

ao a ~ oft during . 
vapours given , or 

the material, and also those given off 


e 
, in desiccating and out the ex- 

from deo teal town or enaaonted eats 
horizontal furnace, or hot air chamber. , in 
the end of the boiling of 
during the drying down 


us form an artificial manure of value. 

899. W. J. Coogan, M husetis, U.8., y for boarding, soften- 
ing, and graining leather.”—Dated 12th March, 1873. 

Two parallel rollers in a frame revolving the same way, one in adjust- 
able bearings resting against the other; the leather is constantly folded 
in a new place, and thus softened, and the inner side boarded. 

901. G. Woop, Lancashire, “ Furnace or kiln.”—Dated 12th March, 1873. 

This consists of a circular kiln with a sloping bottom, upon which a 
melting pot is placed ; the kiln is heated by gas from the side, the gas 
issuing from a burner inclosed in a casing the back of which is formed 
with a screen for the admission of air to the burner. The casing is sur- 
rounded by an exterior shell also fitted with a screen. Air passes 
—- this second screen and also through perforations in the casing to 

e burner. 


“ Machi. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN WOLVERHAMPTON AND BIRMINGHAM—RISE OF 
2s. PER TON IN THE PRICE OF SHROPSHIRE COAL—GREATER 
DISPOSITION TO BUY PIG AND FINISHED IRON: The prices of 
both-—-IRONSTONE : Good qualities offered from distant localities 
—Pic rron: Cinder qualities 2s. 6d. dearer—STAFFORDSHIRE 
COAL IN SMALL SUPPLY—THE GENERAL TRADES STEADY: Anti- 
cipated improvement after this quarter—BOILER EXPLOSION. 

On ‘Change in Wolverhampton, on Wednesday, there was a 
steady business being done at firm prices, with a tendency to 
higher rates, indeed in some cases more money wassecured, The 
price of fuel is strong all round, and the supply within the re- 
quirements of the consumers of all classes. Matters will not be 
improved in this respect by the fairs and wakes occurring in this 
district. The Birmingham and the Walsall fairs, and the Brierly 
Hill wake, wil] all have come off this week, and many colliers and 
also ironworkers are on that account voluntarily idle. The 
falling off in production will be felt more by the consumers of 
coal than those of iron. Consumers do not seem to be satisfied 
that the prices of fuel are fixed in this district for the present. 
How far the Staffordshire and Worcestershire prices may be in- 
fluenced by those of Shropshire remains to be seen; but it is 
significant that the quotations for certain Shropshire fuel were 
advanced 2s.aton. As the price is now 17s., the quality, seeing 
that it is used for manufacturing purposes, must be of a high 
order. It is being used by certain of the mill and forge pro- 
prietors in the Wolverhampton district, and it has been for some 
time in only limited supply. There is reason to conclude that the 
strike of certain of the Shropshire colliers has contributed to 
this advance. 

Though the amount of business done in Birmingham to-day 
(Thursday) was not great, yet there was much firmness, with a 
confident tone. The disposition to purchase pigs on the part of 
proprietors of mills and forges is understood to indicate a fair 
amount of busi in the finished product, up to beyond the close 
of this year. A steady inquiry is certain from the engineers, and 
the galvanisers and the general hardware manufacturers, to- 
gether with the japanners, are all improving customers. £23 per 
ton is still demanded for doubles (24 gauge), and sheets for gal- 
vanising are dearer than they were last Thursday. 

Pigs are selling well. One maker has booked orders for 7000 
tons. This will comprise the make of four furnaces up to the end 
of January. Half-a-crown more than would have been taken last 
week = refused for cinder, which is firm at from £415s. to 
£4 17s. 6d. 

Iron ore continues to be offered from distant localities. On 
‘Change in Wolverhampton, on Wednesday, a stand was ex- 
hibited on which some excellent mixed red and brown ore was 
shown by the Bristol Mineral Company. The ore has been 
analysed by a Wolverhampton chemist, and the ferric oxide (per- 
oxide and iron) shown to contain about 50 per cent. of iron. It 
was offered at 27s. 6d. per ton. and one of the largest consumers 
in this district was r to take all the product of the company ; 
but the sale was not p edt more money than was offered being 
demanded. 

The colliery proprietors find no difficulty in selling all their 
product at prevailing high rates, but they complain loudly of the 
reluctance to work evinced by the miners, The majority will not 
do more than three daysa week. Sinkers are in great demand, 
and heterogenous labour is being employed in sinking. 

The general industries outside the engineering and machine 
founding are somewhat unfavourably affected by the- near 
approach of the end of the quarter. At the same time there is 
employment for most of the hands—quite as much time as they 
care to work. It is believed that when the new quarter has set in 
there will be more and larger orders given out, alixe in Birmingham 
and the surrounding townships. 

On Tuesday afternoon, about four o'clock, a large double-fiued 
Cornish boiler, 26ft. in length, exploded with great violence, at 
the Gun Barrel Factory of Messrs. Milward and Son, Mill-street, 
Aston, near Birmingham. The boiler was placed outside the works. 
It was eight years old, and made of jin. plates, and was capable of 
working a 30-horse power engine. It had been leaking, and the 
engineman, Richard Priest, was raking out the fire in order that it 
might be repaired, when it exploded, scattering bricks, &c., 
in all directions. Priest was severely scalded, and little hope is 
entertained of his recovery. Two other men and a boy were more 
or less severely hurt. A horse standing near was Killed. The 
water and rubbish were thrown a distance of 300 yards, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScOTCH IRON TRADE: The warrant market steady, and prices 
on the decline : Makcis’ brands easier ; Great diminution in the 
exports: Shipments and imports: Good business in manufactured 
tron—THE COAL TRADE: Continued prosperity, and prices ad- 
vancing : The production of gas—MINING INTELLIGENCE : Strike 
of miners ; Confederation ; Inspection of the mines: Pit on fire : 
Gunpowder explosion in a pit : Colliery extension at Lockgelly. 

Tue Glasgow warrant market has been much steadier during the 

ast week, and a fair amount of business has been transacted. 

n Thursday the market was quiet and steady, and business was 
done between 115s, and 116s., and on the following day warrants 
were p d 1s. cheap Busi was dull on Monday at 
113s. and 1l4s., closing at the former. There was more activity 
on Tuesday, anda large number of sales tock place at from 112s. to 
113s., the closing figures being—sellers, 112s. 6d., buyers, 112s. 3d. 

It will thus be seen that prices have been slowly during 

the whole of the week. There is very little demand for shipping, 

and parcels in second hands are being had on easier terms. 

Several of the principal makers’ brands have again been reduced, 

although attempts are made to keep up the prices as much as pos- 

sible. The following are the quotations :—Gartsherrie, No. 1, 

125s.; No. 3, 120s.; Coltness, No. 1, 130s.; No. 3, 118s.; Sum- 

merlee, No, 1, 125s.; No. 3, 116s.; Carnbroe, No, 1, 122s.; No. 3, 











116s.; Monkland, No. 1, 117s. 6d.; No. 3, 112s.; Clyde, No. 1, 
117s. 6d.; No, 3, 112s.; Govan, No. 1, 117s, 6d; o. 3, 112s,; 
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Langloan, No. 1, 122s. 6d.; No. 3, 116s,; Calder, No. 1, 122s. 6d.; 
No. 3, 116s.; Glengarnock, No. 1, 122s. 6d.; No. 3, 117s.; Eglin: 
ton, No. 1, 118s.; No, 3, 116s.; Dalmellington, No. 1, 118s.; 
No. 3, 116s.; Carron, No, 1, 125s.; Shotts, No. 1, 127s. 6d.; 
No. 3, 117s. 6d.; Kinneil, No, 1, 120s.; No, 3, 115s, 

The exports of pig iron are just now decreasing to an almost 
alarming extent. ‘The decrease since the beginning of the year, as 
compared with the same period of 1872, now reached the 
enormous total of 206,597 tons. The shipments for the week 
ending the 29th inst. amounted only to 8364 tons, being 3563 less 
than in the previous week, and 5654 tons below those of corre- 
sponding week of 1872, The imports of Middlesbrough pigs at 
Grangemouth during the week were 2708 tons, being 373 more than 
in the previous week, and showing an increase over the correspond- 
ing week of last year of 1188 tons. 

In manufactured iron a good business continues to be done, at 
firm prices, and most of the works are well supplied with orders. 

Although much has recently been done in the way of opening 
new pits, and the shipments have naturally decreased, there is a 
good demand for all the different kinds of coal throughout the 
country, and it has not in the least been checked by the advance 
that was made in the prices last week. The high price of gas-coal 
has so much enhanced the cost of producing gas in Glasgow, that 
the corporation have been obliged to raise its price to the full 
limit of their powers, and are about to make an application to the 
Loard of Trade to allow them to heighten that limit. 

About 500 miners in the employment of Messrs. Merry and 
Cunninghame, at Leith, have struck work because about twenty 
men and boys, who are not members of the union, were allowed by 
the managers to work along with them. The manager refused either 
to put pressure upon the twenty to induce them to join the union, 
or to dismiss them to please the unionist majority, and hence the 
strike. In order, if possible, to get the miners in the eastern 
districts of the country to join the proposed national confedera- 
tion, Mr. Alex. MacDonald has been attending tings, and 
addressing them on the subject. He declared that at present the 
miners could better afford to pay 10s. a week to the union, than 
they could in former times have afforded to pay 3d., and “he had 
no patience with such men” as would decline to confederate on 
account of the paltry weekly sum they would be required to con- 
tribute to the funds. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

CONTINUED DULL FEELING IN THE IRON TRADE: Stoppage of 
American Shipments: Position of engineers, machinists, de. : 
Larye transactions in purple ore—THE COAL TRADE: Slate of 
supplics and pit prices: The weighing question and the strikes at 
Burnley: Colliery extensions interfered with for want of labour. 

A RATHER dull feeling has again pervaded the iron market of this 

district, and neither in pig nor manufactured iron has there been 

very much doing. The financial crisis in America has had a natu- 
ral tendency to restrict b topping ship ts, but the 
export trade in this direction has for the past few months been 
only small, although a renewed demand had been looked for- 
ward to before the close of the season, So far as the home 
trade is concerned, although there is still a fair demand 
for foundry iron, and for immediate delivery sellers can readily 
command from 113s, to 115s. per ton for No, 3, there 
is considerably less inquiry for manufactured iron, and 
it is more difficult to arrange with buyers than it was a week 
or ten days ago. Prices nominally remain about the same, but 
consumers who are willing to buy for forward delivery can obtain 
some trifling concessions. In forge pig iron there is still very little 
doing, and prices remain relatively much lower than for foundry 
iron. This is partly to be accounted for by the fact that forge 
proprietors are in the habit of entering into long contracts extend- 

ing over six and twelve ths, while f lers an i 3, as a 

rule, only buy over two or three months. 

All the engine builders in this district are busy, and the 
machinists generally are now pretty well yo ae Manufacturers 
of steel continue full of orders, and iron shipbuilders are actively 
engaged, with the prospect of some large orders coming to hand. 

During the last week or so a iderable busi has been 
done in purple ore for delivery over the next twelve or eighteen 
months, Several large contracts have been arranged, and as the 
price of this article is relatively very much lower than the present 
market value of hematite and best pottery mine, it is probable 
that other large engagements will be entered into. 

Supplies of the better quality of coal continue inadequate for 
present requirements, but engine coal is not generally scarce, and 
in some quarters this description of fuel is a little easier. The 
juietness in the brickmaking trade has affected the demand for 
slack, and some small stocks have accumulated, e quantities 
of house coal are now being sent from the Wigan district to the 
metropolis, and there are more inquiries for shipping purposes 
than colliery proprietors can attend to. As a consequence less 
coal is being exported at present, but this arises from the fact that 
there is not the coal available for shipment. The general pit 
quotations range from 17s, to 19s, and 21s. per ton for house coal, 
17s. to 18s, for steam coal, which has of late been rapidly stif- 
fening in price, 13s, 6d. to 14s, 6d. for burgie, and 12s, to 13s, for 
SLACK, 

The weighing matter is now practically settled in the Wigan 
district, but in the St. Helens an Little Hulton districts the men 
are not at all satisfie!, The masters in the Burnley district 
continue to fight a |.ard struggle with the union, and the 
Amalgamated Association is now gradually removing the men to 
other quarters. 

The colliery extensions and sinkings which were commenced in 
various parts of Lancashire during the early part of the year are 
considerably interfered with through a scarcity of labour, and this 
is a difficulty which is felt qunendlly throughout all branches of 
mining industry. 

















THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


Tue CLEVELAND IRON TRADE: An improvement in finished tron— 
THE COAL AND COKE TRADE : Prices tirmer—THE WAGES OF THE 
NortH OF ENGLAND IRONWORKERS -—- SHIPBUILDING AND 
ENGINEERING, 

I vouNnpD very little alteration on ’Change at Middlesbrough on 
Tuesday. ‘There was a better attendance and rather more 
business was done, but prices were about the same as last week, 
No. 3 Cleveland pig being generally quoted 100s, per ton for 
prompt delivery. I have not the least doubt that a real purchaser 
and not an agent only inquiring, could buy large quantities of 
No. 3 for much less than the price here quoted. Naturally enough, 
makers are doing all they can to maintain the high prices which 
have ruled so long. This is a matter, however, which will soon 
adjust itself. The total make of Cleveland iron is enormous, and 
is rapidly increasing, and > ae as the demand is, it is possible that 
the production may soon far exceed it. For a considerable peri 
it has been difficult to obtain iron in sufficient quantities. It is 
not so difficult now. Although makers are well sold forward, they 
cannot afford to be indifferent for any length of time about future 
contracts. Buyers still content themselves by purchasing barely 
suflicient to meet their most pressing requirements, being satisfied 
that prices will recede, 

The finished iron trade I am glad to say is alittle better. Some 
rail orders have been received by North of firms, and 
there is now sufficient work on hand to keep the ot in opera- 
tion to the end of the . 

Last week I alluded to the fuel question, and ted out the 
probability of coal and coke being cheaper at no t date, I 
am borne out in this view by the fact that on Tuesday the price of 





best coke was 1s. per ton less than on the previous market day. 
Collectively the coal owners are —e in their power to keep 
up the exceptional prices they have lately been receiving, but 
individually they begin to find that it is necessary to give way in 
order to secure contracts. A friend of thine who is an ironmaster, 
but who is more largely interested in coal than iron, admitted to 
me on Tuesday that it was his opinion that fuel would soon be 
much cheaper. ; rents 

I have frequently pointed out the extension of coal mining in 
Northumberland, Durham, and Yorkshire as being carried on 
vigorously, and in a few months the production will be increased 
enormously, 

Excepting that the employer members of the North of England 
Board of Arbitration for the manufactured iron trade have held 
a meeting at Middlesbrough, sae eee a resolution expressing 
an opinion that a considerable uction in the wages of iron- 
workers should be made at the end of this month, nothing fur- 
ther has transpired on the important question of wages. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE PRICE OF FINISHED IRON: An advance—RUSSIAN BAR IRON 
—PRODUCTION OF DERBYSHIRE PIG— FOUNDRY ACTIVITY IN 
Nortu-East DERBYSHIRE—THE STEEL TRADE: General obser- 
vations: The file trade: State of the sao trade and its branches : 
Sheepshears: The business doing in stove yrates—THE AMERICAN 
ALARM : Exports from the States into Canada, &c.—THE CUTLERY 
BRANCHES—COAL AND COKE, 

Dunine the week there have been some partial advances in the 

yrice of finished iron on the part of merchants here. I have 
fore me a circular from one of the principal firms, fixing prices 

as under :—Bars, £14 ; hoops, £18; and sheets, £19, all per ton 
net cash. A lot of 500 tons of Russian old sable P. 8. I. iron has 
changed hands within the past few days at lower than current 
rates, owing to its being slightly damaged. I do not hear of any 
marked alteration in the demand for or price of pig iron, which in 
single transactions averages £5 2s. Gd. for No. 3. ‘The turn-out of 

Derbyshire pig by the furnaces situate within the borders of that 

county at a distance of, at the outside, some twenty miles from 

this town is up to the average, and is mostly sent to the numerous 
local foundries and ironworkers or to Sheffield. 

Sheepbridge, Staveley, Clay Cross, Butterley, and other North- 
East Derbyshire works, are very actively employed, several of them 
on gas, water, and steam pipes. One of the firms enumerated is 
sending a very large tonnage of large vies to Sheffield. 

The general foe trade is hardly capable of being termed better 
than ot late, yet I fail to note one single instance of a firm being 
exceptionally slack. It is true that even the largest houses in the 
line think fit to run only five days per week, with the bare pro- 
bability of being obliged to impose a further limitation in that 
respect ; but if my observation and information are accurate, I 
am bound to express an opinion that the state of the trade, per se, 
hardly warrants the restriction. For tool steel, as an instance, 
the demand is uniformly good. This would seem to be a necessary 
sequence to the busy state of the edgetool and machinery branches 
here and elsewhere ; and, in fact, itissotoagreat extent, the balance 
of the demand being forthcoming from the United States, Canada, 
Russia, India, Australia, and a few colonies, The United States 
is also taking from a few leading establi ts a fairly good ton- 
nage of plough plates, rod, bar, and sheet steel. 

In the file trade, taken as a whole, there is no exceptional 
activity to record ; neither, on the vier hand, does there appear to 
be any unusual depression. Here, again, a few chief houses are 
doing a quiet but extensive business on foreign, East Indian, 
Canadian, Australian, &c., account. Other firms appear to lack 
commissions of size, but are content to keep up the make for stock 
after the numerous small orders have been made up. 

In the saw trade matters are in a fairly prosperous condition. 
Large circulars are in request for Canada, Sweden, Norway, 
Russia, and other forest-clearing countries, and are also on a 
limited scale being utilised by manufacturers of steel rails for the 
purpose of cutting off rail a. Pit, frame, hand, and other saws 
are on the whole in fair demand; Australia, New Zealand, and 
certain smaller colonies —_ very fair users of this class of produce. 

The large Australian settlements just named, with the Cape of 
Good Hope, South America, and Natal, are our best customers for 
sheep-shears, in which a fair business is doing. 

The stove-grate trade is but moderate, with the exception of one 
or two firms, who are working out some heavy continental indents. 
The London inquiry for best qualities is on the whole rather 
better, but nd great amount is doing in common kin 

The opinion expressed in my last notes as to American compe- 
tition is borne out by papers received from New York to-day. 
These regard the transaction in bar iron as of no moment, from a 
representative point of view, and even hint that the free trade 
party is growing sufficiently powerful to hazard a contest with the 
protectionists on the tariff question, One fact, shown by the 
export returns of the States for 1873 (fiscal year), deserves our 
careful attention. It is that in that year, ending June 30th, not 
less than 58,946 tons of iron and steel were exported thence to 
Canada and other British North American possessions ; of these, 





' 50,946 cwt. were pig iron, 101 cwt. bars, 742 cwt. boiler oe 


6520 ewt. railroad and rails, and 70 cwt. of sheets, bands, 
and hoops, of the total value of 1,571,944 dols. It would thus 
appear—and the ratio is said to have increased very much during 
July and August—that the United States can produce, and are 
producing, more than their own requirements. 

In the cutlery trades no change of importance is observable 
— do I hear of any appreciable alteration in the price of coal 
or coke. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


CYFARTHFA WORKS—PROBABLE CONVERSION OF THE GLAMOR- 
GANSHIRE CANAL INTO A RAILWAY—THE CYFARTHFA MINERAL 
RESOURCES—PLYMOUTH WorKsS—JZarge coal yield: DowLais 
WorKS AND THE AMERICAN TRADE—THE IRON TRADE: Pro- 
bable fall—TRE COAL TRADE: Stationary prices : Mr, Halliday 
and the discharge note system : Opinion of a colliery manager : 
Abercarne Colliery : Explosion at the Rhondda: Strike amongst 
girls—IRON CONSIGNMENTS—THE FIRST OF THE DISCHARGE 
NOTES, 

I am informed on reliable authority that the purchasers of the 

Cyfarthfa Works comprise not a few of the most influential share- 

holders of the Great Western Railway. Sir Daniel Gooch and 

Mr. Brassey are named, and if this be correct I shall not be sur- 

prised at the Glamo hire Canal being converted into a railway, 

and the Taff Vale rivalled in their own territory. As an engi- 
neering task it would be but a slight one; an easy gradient could 
be contrived from the Great Western station to ores or Aber- 
cannaid, which would be an immense boon to a thickly peopled 
district, now lacking both a highway and a railway station ; next 

a station close to Quaker’s Yard, and so on to Cardiff, Dividends 

of 11 per cent., such as are now declared by the Taff Vale, will 

not unnaturally to a rival line, es in a district 
which is only to open out its mineral treasures. 

One drawback to Cyf: ‘a is the paucity of its coal riches. Mr. 

Nixon’s lot four miles down the valley ought properly to be 

linked to Cyfarthfa ; but it is not yet too late to secure ample coal 

tracts accessible of 


progress to the careless 
eye; but I am glad to learn that a great deal is being done of a 
sai nature. The mills are stated to be almost ready, and 
Setaet aaeued. eden oe ecieed inspectio hon in full 
urther account, ba an nm when 
action, Three thousand tons 


collieries last week, making a grand total of little short of 6000 
tons to Mr. Fothergill’s credit. Dowlais has been better than its 
neighbours in ha secured some of those scarce American 
— be gine so ‘rarely er bat 4 . cag aoe aa 
ut Finnish, Russian, German, Sw 'rench, and home buyers 
have been in South Wales: of late, and helped the trade onward a 
little, though it must be admitted that winter ae ey rather 
dull, and I have even heard a whisper to ne ect that 
and wages wi before the autumn comes to an en If 
coal, iron, and fell ao —— it would be a benefit 
to the country. It is generally tted that coal cannot advance 
much higher. There was a slight effort made last week to raise 
prices, but it did not succeed to any appreciable extent. 

Mr. Halliday has expressed himself strongly ata large meeting 
at Monmouthshire against the discharge note system. “If it 
were brought into force every possible means within the law 
would be brought to bear against it, and he had no fear of the 
result, The association he now represented numbered nearly a 
hundred thousand members, At the onset of the seven weeks’ 
strike es had started with £7000, and they had paid out 
£32,000. People wondered where the money came from, He 
knew, and it could be had again from the same source.” 

The sentiment against the discharge note is very strong, but I 
doubt if anything will come of the rumours we have heard 
about of late. Speaking to one of the most intelligent of colliery 
managers lately, he observed that he did not apprehend any strike, 
or any decided action on the part of masters or men. Changes in 
connection with the price of coal, he thought, would be affected 
only from the money market, and a few serious collapses of 
mercantile houses might be expected to be the sure sign of a fall 
in price. 

‘the men at Abercarne remain out on the plea that the 
working is unsafe. Mr. Lionel Brough, her Majesty’s inspector has 
es too unwell to visit and report on the state of the mine as 


There has been a singular explosion in one of the minor work- 
ings of the Rhondda. An engineer took two lads in to see what 
a colliery was like, and imprudently led the way with a common 
candle hit. In their exploration they got into some old workings, 
and an explosion followed, seriously burning the three adventurers. 

The girls employed at one of the tin-works followed the example 
of the men lately, and struck out this week, they have resumed 
work with a shilling advance and an apron. 

The consignments of the week have been, to New York and 
Cronstadt from Dowlais, to Rio Janeiro from Rhymney, to 
Taganrog from the Nantyglo and Blaina Company, and to Huelva 
from the Tharsis Company, Swansea, Ebbw Vale also sent a 
cargo of rails to Callao. 

At Mr. Vivian’s works, Swansea, the first of the discharge notes 
has been issued. The case was relative to some Germans, and 
counsel on their behalf appealed to the magistrates that notes 
should be given which would enable them to get work. In this 
case, however, the magistrate did not interfere. 





PRICES CURRENT OF METALS AND OILS, 
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« d, Tron (continued) Zed, 424.4, 
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STEEL RAILS IN FRANCE. 

Tue use of steel rails is extending in England, for not- 

- withstanding the uncertainty of the material, its homogeneity 
renders it more durable than iron, and the price of steel 
rails is also now so little removed from that of the very 
best iron rails, that the adoption of the first by railway 
companies does not represent much additional expenditure. 
Im France steel rails are daily taking the place of iron rails, 
and the following particulars of the action of some of the 
great French lines, will be found interesting. It will be 
understood, of course, that we content ourselves with 
putting before our readers the statements of our authori- 

ties, without endorsing all their conclusions. 

The French Minister of Public Works has sent to the 
Vienna Exhibition a collection of designs, models, and 
works relative to the engineering profession, accompanying 
the same with a volume of explanatory notes, which are 
divided into sections, To these has been added a treatise, 
published separately, by M. Felix Lucas, ingenieur des Ponts- 
et-Chausées, which in five divisions, discusses the following 
subjects :—(1) roads and bridges; (2) railways; (3) inland 
navigation ; (4) harbours. Our own especial interest in 
these matters will, however, confine itself to the second 
division of Mr. Lucas’ work, and we turn, therefore, at 
once to the statistics furnished by the Eastern Railway 
Company, with reference to the economical effect of the 
substitution, on some of the most worn portions of their 
system, of steel for iron rails, the first-named being sup- 
i to them by the principal French ironworks, such as 

Creusot, Térre-Noire, Rive-de-Gier, &c. &c. 

The pattern selected for these rails is that known as the 
Vignolles, and is of the same section as the iron rails weigh- 
ing 35 kilos. per running metre, or about 74 Ib. per yard, 
so long used on this line; but their (the steel bars) weight 
is, from the difference in density between the two metals, 
nearly 36 kilos. per metre. 

In the month of March, 1866, an experiment was com- 
menced by this company with the object of determinin 
the comparative lasting qualities of the two metals, an 
they laid down in a much-used place, near the crossing at 
the Villette station, sixty Bessemer steel rails and sixty 
iron ones, alternating them in groups of six rails each. 
From the time of their being placed on the line until March, 
1872, a traffic amounting to 29,000,000 tons dead weight 
had d over these metals, with the result that at 
that date some thirty-one out of the sixty iron rails were and 
had been for longer or shorter periods unfit for use, whilst 
the condition of the other twenty-nine was such as would 
not justify the estimation of their power of resistance to 
wear and tear as exceeding a‘total traffic of 24,000,000 
tons dead weight; and it is stated that these last- 
named bars were of excellent quality. The steel rails, over 
whicha similar traffichad of course passed, were found to have 
sustained no other alteration than that resulting from an 
extremely regular wearing down, which was accurately 
measured by taking impressions in wax of their surfaces, 
when it was found to correspond to 1 mille. or ‘039in. for 
every 26,000,000 tons carried on those portions of the line 
where the traflic in its normal condition, being 
naturally more at the places where the brakes were usually 
applied, though even there the steel rails showed to con- 
siderable advantage. 

Further experiments were carried out by this com- 
pany, which have entirely confirmed the results of similar 
ones on the comparative resistance of iron and steel rails, 
undertaken by the Northern Railway Company. The follow- 
ing are the figures obtained :—Under flexion, the elasticity of 
iron rails commenced to changeata pressure of something less 
than 25 kilos. per square millimetre, and their modulus of 
elasticity, E, was found equal to 14°3 x 109, the resistance 
of steel rails up to the limit of their elasticity being equal 
to 38 kilos.—84 Ib. nearly—or 14 times that of iron rails, 
whilst their modulus of elasticity was 18°4 x 109. 

Nearly all the iron rails broke under an impact of below 
8250 kilos., whilst those of steel resisted a pressure of 9500 
kilos, With a weight of 300 kilos. falling on a rail at the 
centre between two points of support 1°10 metres distant 
from each other, the average height of fall required for 
the fracture of iron rails was found to be 1°10 metres, 
whilst that for steel bars was more than 4°60 metres; 
indeed, the greater number of these latter were not broken 
even with a fall of 5 metres—the highest obtainable with 
the apparatus used ; and this although the steel rails ex 
rimented on were laid upon a solid cast iron block weighing 
some 10,000 kilos., whilst those of iron were supported by a 
wooden framing fixed on masonry. From these trials 
M. Lucas has decided that the relative resistance to 
permanent flexion as between steel and iron rails is, up to the 
limit of elasticity, equal to 1°5 in favour of the former, 
whilst their resistance to fracture by violent impact is still 
higher. The effect of these experiments has been a deter- 
mination on the part of the Eastern Company to adopt on 
all its lines a Bessemer steel rail weighing 30 kilos. per 
metre, in lengths,of 6 metres, and this arrangement oe 
been sanctioned by the Government. 

The Northern Railway of France has also selected for 
the whole of its system steel rails of the Vignolles section, 
weighing 30°300 kilos, per metre, and the first advantage 
claimed for them is that they wear equally and slowly, 
whilst under the effect of heavy traffic iron bars sadly 
deteriorate, and frequently become unfit for use before 
they have lost any noticeable part of their weight. The expe- 
riments made by this company go to prove that the very 
best of the iron rails are not equal to a traffic exceeding 20 
million tons dead weight, whilst for the inferior qualities 
these figures should be reduced to 14 millions of tons. For 
steel rails all the trials made show that the wearing of their 
bearing surface equals only 1 mm. for every 20 millions 
of tonscarried ; and asthese barsareman witha view 
to carrying a traffic of 200 millions of tens, it follows that 
their life would be about ten times that of iron ones, and 
in this view the substitution of steel for iron represents a 





very great economy in maintenance, whilst it assures to the 
ent way a considerably increased power of resist- 
ance, combined with greater security. 

The second advantage possessed “4 these steel rails over | 
those of iron ap) from experiments which show that | 
the latter are permanently deflected whenever the com- | 
pression and tension of the fibres reach from 17 kilos. to | 
18 kilos. per square millimetre, whilst for steel rails these 
figures are above 38 kilos, 

In the trials by tensile strain the lamine composing the 
head of the rail, when made of iron of good quality, offered 
a resistance to fracture of between 28 kilos. to 36 kilos. per 
square millimetre, while for those of steel the figures were 
between 65 kilos. to 75 kilos.; and the main characteristics 
of steel rails are thus generally summed up—that their 
actual elasticity and resistance to fracture are at least 
double those of iron. 

With reference to the sections of the rail it is recom- 
mended as the practical inference to be drawn from these 
experiments, that the present height of the iron one weighing 
37 kilos., as well as the size and inclination of the fishing 

lates, and also the convexity of the head—all of which 
ion hitherto given very favourable results—should be 
retained; and it is also advised that the bearing sur- 
face be made as broad as possible, and to this end as 
much material as may be, should be accumulated in the 
head by reducing the size and thickness of the foot, 
provided always that this be not carried to such an 
extent as to render the rolling difficult, or to cause 
any marked disproportion between the height of the rail 
and its base. Theoretically speaking, when most worn, 
the section of the rail ought to be such that the work on 
the fibres of the head and foot amount to about the same, 
but the adoption of such a form would probably lead to 
a foot, which would be a little too narrow, and too 
small to find proper support on the sleepers—in the section 
adopted the compression and extension become equalised 
when about 5 mm. have been worn away; but the steel 
rail is even then strong enough for use, and its strength is 
still superior to an iron one of 37 kilos. 

The following tests have been decided upon as those 
which steel rails ought to bear :—First experiment : (1) 
By pressure: Each rail should sustain between two points of 
support 1°10 metres apart, the application of 17,000 kilos. 
during the space of five minutes without any appreciable 
set remaining after the experiment. (2) A pressure of 
30,000 kilos, without a set exceeding 25 mms. 

Second experiment: By impact—Each half of a broken 
rail being placed on two supports distant 1°10 metres be- 
tween the centres, which latter are fixed on a cast iron 
anvil block weighing 10,000 kilos., should support, without 
breaking, the “a of a weight of 300 kilos. falling from a 
height of 2°25 metres on to the middle point of the bar be- 
tween the two bearings, the relative deflection at the fol- 
lowing different elevations for the fall being— 


Metres. Metres. Metres, Metres. 
Heights .. + 100 1°50 200 .. 225 
Millimetres. Millime ss. Millimetres. Millimetres. 
Deflection .. o» & -. 8} wo 8 +» 18t020 


Just at the present moment some experiments are being 

e ona new system of plate laying, which consists in not 
placing the joints of the rails of each line on the same sleeper, 
ut to break the joints, by having one on one transverse 
and the other on a neighbouring one. Although this new 
method has scarcely been a sufficient time in use to enable 
very accurate judgments to be formed, it is generally con- 
sidered that it gives an easier movement than when these 
joints are opposite each other—in effect, that the shocks due 
to the trains ing over the two joints not being simul- 
taneous—their action on the movement of the carriage is 
proportionately lessened from this very fact. These shocks 
appear to be further diminished from the following 


causes ;— 

(1) The sleeper on which one joint is made being no 
longer inclined to movement at both ends at one and the 
same time, is, on the contrary, maintained in its position 
by the pressure of the opposite rail, which then acts asa 
continuous support. 

(2) The sleeper receiving thus less violent shocks, is 
better able to resist any thrust. 

(3) That in the event of a joint giving way at the 
passage of one wheel, the carriage, being still supported by 
three others, cannot easily run off the line. 

These last experiments are rather beyond the question of 
the relative advantages of iron and steel rails; but having 
them before us at the same time as the others we have 
given with reference to the comparative value of the two 
materials, we have not hesitated to place them before 
our readers as examples of careful and accurate attention 
to details worthy of imitation. The experience gained on 
the other French railways, from a similar series of observa- 
tions, are so nearly identical with the above, that we pass 
them over, and i to examine, in as few words as 
may be, what Mr. Barlow said about steel rails in his 
recent address at Bradford. 

Mr. Barlow, looking rather at the possibility of applying 
steel in far larger quantities than it has been hitherto 
used to construction, has preferred, and naturally so, 
confining his observations to what he calls “mild 
steels,” such as are produced in large masses by the 
“ Bessemer,” “Siemens-Martin,” and other processes, 
dismissing, as scarcely within the range of adoption in 
large works, the superior qualities which are only pro- 
curable in small quantities, and at high prices. ith 
reference to the toughness and malleability of steel, this 
gentleman gives an instance which is worth placing in con- 
trast with those we have just offered our readers, as 
the result of the French experiments. He says that he 
has seen a piece of steel rail, weighing 80 lb. per yard and 
12ft. in length, held fast by one end and twisted at the 
other, until it broke; the fracture occurring near one 
extremity, and leaving about 11ft. in the twi form given 
to it. In this state the rail was laid on two bearings, 3ft. 6in. 
apart, and subjected to the blow of one ton falling 30ft., and 
it bore one of these blows without breaking. Such an experi- 





ment is a mere tour de force of little practical value. Several 
other steel rails were also tested under a weight of one ton 


falling 20ft. on a 3ft. Gin. bearing, and although not one 
broke, the effect of the impact was to produce a set of about 
2sin. Asa rule, indeed, these bars yicldedto the third blow; 
and although some of the above results are highly favourable 
to the toughness and malleability of steel, ond are yet on 
record instances of steel rails breaking with the jar pro- 
duced by being thrown off the delivering wagons on to the 
ballast. Hence, es Mr. Barlow, there is a quality of steel 
manufactured and: sold which is cold short and not re- 
liable for use for engineering purposes. But what are the 
causes of this apparent uncertainty in the quality of steel? 
Is it the result of different chemical combinations; of the 
varied qualities of the ore employed ; of the processes pur- 
sued by different makers; of the want of precision in 
the time allotted to the several stages of the manufacture ; 
or the degree of heat employed, any inaccuracy in which 
a want of proper apportionment thereof to the quality of 
the iron converted must seriously affect the character of 
the steel produced! We apprehend that with reference to 
the chemical combinations doctors have agreed to differ, 
and we need only, in proof of this, refer to the dis- 
cussion which ensued on the reading at the last April 
meeting of the Iron and Steel Institute, of Dr. Siemens’ 
paper “On the Manufacture of Steel by Direct Process,” 
when Mr. Snelus is reported to have said, that if too small 
a quantity of manganese was used as spiegeleisen the steel 
was red short, and would not roll well. He had found 
also that with 4 per cent. of manganese remaining in the 
steel the metal was both tough and ductile, and that when 
the manganese in the steel came down to something like 
} per cent. the metal was very difficult to roll; and hence 
he thought the manganese—or spiegeleisen —performed 
another function in addition to that of removing the 
oxygen, which was its chief function, and that was as 
forming a definite alloy with the iron. Mr. Riley, on the 
other hand, could not agree with Mr. Snelus “as to the 
eons being beneficial as an alloy in steel, because it 
was found that some of the very best steels did not contain 
more than a trace of manganese; and he had his doubts 
whether it had that special advantage which Mr. Snelus 
had attributed to it. Possibly in some descriptions of 
Bessemer and the lower qualities of steel, it might be of 
some advantage.” Mr. Riley, however, guarded himself, in 
reply to a question, by stating that his remarks applied more 
particularly to tool steel; whilst Mr, Williams asserted at the 
same meeting that he had cometo theconclusion “that masses 
of steel would not roll for making rails except at a very low 
heat, and, in fact, at such a heat as would keep the mate- 
rial so hard that the machinery would not roll it unless it 
contained manganese.” Here, then, our wise men arrive 
at no distinct solution of what is the etfect of manganese in 
steel, or what proportion of it, if any, is necessarily pre- 
sent in that metal, or whether it acts as a flux or an alloy. 

With reference to other ingredients sometimes present 
in steel, such as graphite, silicon, sulphur, and phosphorus, 
we could point out as great differences of opinion amongst 
steel makers ; and regarding the qualities of the ores em- 
ployed, process pursued, and want of precision in the time 
allotted to, and degree of heat employed in the manufac- 
ture, we incline to the opinion that all these are circum- 
stances constantly varying; that, in fact, no two attempts 
to convert iron into steel are made under precisely the 
same conditions in every respect, and hence the different 
results arising from operations which, to insure equality of 
produce, should be as accurately carried out as the opera- 
tions of the laboratory or the dispensing of a chemist, 
These difficulties about what is steel, and how it is to be 
manufactured, are fully recognised ; they are the curse of 
the material. Who knows what is the essential difference 
between steel and what is usually called iron, we 
are tempted to ask, without, of course, going into historical 
questions, whether the secrets possessed by Andrea di 
Ferrara, or the manufacturer of the Toledo blades, have 
ever yet been satisfactorily explained? But that there 
was an especial excellence about their productions, 
which at the present day cannot be reproduced, is 
a fact which we think will not be disputed. There 
is one other portion of Mr. Barlow’s address with 
reference to this uncertainty in the quality of steel 
that strikes us very een G pointing out that in 
samples tried by Mr. Kirkaldy the quantity of carbon 
varied from } per cent. to nearly 1 per cent., and with this 
small variation in the carbon the strength ranged from 
33 tons to nearly 53 tons per inch; and the ductility repre- 
sented by the ratio which the fractured area bore to the 
original section of the bar, varied from five-tenths in the 
tough qualities, until in the harder samples there was no 
diminution perceptible. And yet he continues, “ All these 
materials are called steel, and have the same external ap- 
pearance; but ing, as they do, such a range of 
strength and such a variation in ductility, it becomes abso- 
lutely essential that there should be some classification or 
means of knowing the respective qualities among them.” 
Turning, then, to the effects of this uncertainty, he adds : 
“The want of such a classification casts an air of uncertainty 
over the whole question of steel, and impedes its application. 
To this want of hnowiedge is to be ascribed the circumstance 
that many professional men regard the material as altoge- 
ther unreliable; while large consumers of steel, in conse- 
quence of the uncertainty of the quality they buy in the 
market, seek to establish works on their own premises and 
make their own steel.” In this we fully concur, but 
believe that, whilst there is now a great uncertainty in 
every way re; ing both the quality and strength of steel, 
it is yet possible to fix on some means definitely classify- 
ing it; we venture to suggest that although these matters 
have already been discussed by the Institution of Civil 
Engineers, their varied aspects still offer ample room for 
further investigation by it and similar societies, and, indeed, 
we do not see why numerous questions connected with 
steel, and how it is to be defined and classified, should not 
be made the subject of a Government inquiry, the results of 
which would, we doubt not, form most valuable additions 
to the information so much required on this material by our 
engineers, mechanics, shipbui ders, electricians, &. We 
have had a royal commission on coal, and why not on 
steel ? 
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ON FUEL.* 
By Mr. ©. W. Stemens, D.C.L, F.R.S. 


In accepting the invitation of the Council of the British Associa- 
tion to deliver an address to the operative classes of this great 
industrial district, I felt that I was undertaking no easy task, 
Having to speak on behalf of the Association, and in the presence 
of many of its most distinguished members, I am bound to treat 
my subject scientifically, but I have to bear in mind at the same 
time that I am addressing myself to men, unquestionably of good 
intelligence, but without that scientific training which has almost 
created a language of its own, 

It is no consolation for me to think that those who have taken 
a similar task upon themselves in former years, have admirably 
succeeded in divesting highly scientific subjects of the formalism 
in whichjthey are habitually clothed, The very names of these men 

~Tyndall, Huxley, Miller, Lubboek, and Spottiswoode—are such 

as to preclude in me all idea of nyse. but I hope to profit by 
their example, and to remember that truth must always be simple, 
and that it is only where knowledge is imperfect that scientific 
formule must take the place of plain statements. 

The subject matter of my discourse is ‘‘fuel;” a matter with 
which every one of us has become familiarised from his infancy, 
but which, nevertheless, is but little understood even by those 
who are most largely interested in its applications ; it involves 
considerations of the highest @ priori interest, both from a scien- 
tific and a practical point of view. I propose to arrange my sub- 
ject under five principal heads :—(1) What is fuel? (2) Whence 
is fuel derived’ (3) How should fuel be used? (4) The coal 
question of the day. (5) Wherein consists the fuel of the sun? 

What is Fuel? Some of you may have already said within 
yourselves that it is but wasted time to enlarge , oy such a theme, 
since all know that fuel is coal drawn from the earth from de- 
posits, with which this country especially has been bountifully 
supplied ; why disturb our plain understanding by’scientific defini- 
tions which will neither eb mom the cost of coal nor make it last 
longer on our domestic hearth. Yet I must claim your patience 
for a little, lest, if we do not first agree upon the essential nature 
of fuel, we may afterwards be at variance in discussing its origin 
and its uses, the latter at any rate being of practical interest, and 
a subject worthy of your most attentive. 

Fuel, then, in the ordinary acceptation of the term, is 
carbonaceous matter, which may be in the solid, the liquid, or in 
the gaseous condition, and which, in combining with oxygen, 
gives rise to the phenomenon of heat. Commonly speaking, this 
development of heat is accompanied by flame, because the 
substance produced in bustion is g) In burning coal, for 
instance, on a fire-grate, the oxygen of the atmosphere enters into 
combination with the solid carbon of the coal and produces 
carbonic acid, a gas which enters the atmosphere, of which it forms 
a necessary constituent, since without it the growth of trees and 
other plants would be impossibl But busti is not 
necessarily accompanied by flame, or even by a display of intense 
heat. The metal magnesium burns with a great display of light 
and heat, but without flame, because the product of combustion is 
not a gas but a solid, viz., oxide of magnesia, Again, metallic 
iron, if in a finely divided state, ignites when exposed to the 
atmosphere, giving rise to the phenomena of heat and light without 
flame, because the result of combustion is iron oxide or rust ; but 
the same iron, if presented to the at e—more especially toa 
dampatmosphere—ina solid condition, does not ignite, but is never- 
theiess gradually converted into metallic oxide, or rust, as before. 
Here, then, we have combination without the phenomena either 
of flame or light ; but by careful experiment we should find that 
heat is nevertheless produced, ad that the amount of heat so 
produced precisely equals that obtained more rapidly in exposing 
spongy iron to the action of oxygen. Only in the latter case the 
heat is developed by slow degrees, and is dispersed as soon as pro- 
duced, whereas in the former the rate of production exceeds the 
rate of dispersion, and heat, therefore, accumulates to the extent 
of raising the mass to redness, It is evident from these experi- 
ments that we have to widen our conception, and call fuel “* any 
substance which is capable of entering into combination with 
another substance, and in so doing gives rise to the phenomenon 
of heat.” In thus defining fuel is might appear at first sight that 
we should find upon our earth a great variety, and an inexhaustible 
supply of substances that might be ranged under this head ; but 
a closer investigation will soon reveal the fact that its supply is, 
comparatively speaking, extremely limited. 

In looking at the solid crust of the earth, we find it to be com- 
posed for the most part of siliceous, calcareous, and magnesious 
rock ; the former, silica, consisting of the metal silicon combined 
with oxygen, and is therefore not fuel, but rather a burnt sub- 
stance which has parted with its heat of combustion ages ago ; the 
second, limestone, being carbonate of lime, or the bination of 











tion and its nature, and thus be converted into mechanical yo } 


expressible in foot pounds, or horse power. By intensifying 
motion among the particles, it is made evident to our visual organ | 
} the emanation of light, which, again, is neither more nor less 

an vibratory motion imparted by the ignited substance to the 
medium separating us from the same. According to this theory, 
which constitutes one of the most important advances in science 
of the present century, heat, light, electricity, and chemical action 
are only different manifestations of ‘‘ energy of matter,” mutually 
convertible, but as indestructible as matter itself. 

Energy exists in two forms, ‘‘ dynamic” or ‘‘ kinatic energy,” or 
force manifesting itself to our senses as weight in motion, as 
sensible heat or as an active electrical current; and “ potential 
energy,” or force in a dormant condition. In illustration of these 
two forms of energy, I will take the case of lifting a weight, say 
one pound one foot high. Tn lifting this weight kinatic-muscular 
energy has to be exercised in overcoming the force of gravitation 
of the earth. The|pound weight when supported at the higher 
level to which it has been raised, represents potential energy to 
the amount of one unit or foot pound. This potential energy may 
be utilised in imparting motion to mechanism during its descent, 
whereby a unit amount of ‘‘ work” is accomplished. A pound of 
carbon then, when raised through the space of one foot from the 
earth, represents, mechanically speaking, a unit quantity of 
energy, but the same pound of carbon being separated or lifted 
away from oxygen, to which it has a very powerful attraction, is 
capable of developing no less than 11,000,000 foot pounds or unit 
quantities of energy whenever the bar to their combination, 
namely, excessive depression of temperature, is removed ; in other 
words, the mechanical energy set free in the combustion of one 
pound of ~ carbon is the same as would be required to raise 
11,000,000 lb. weight one foot high, or as would sustain the work 
which we call a horse power during five hours thirty-three 
minutes. We thus arrive at once at the utmost limit of work 
which we can ever hope to accomplish by the combustion of one 
pound of carbonaceous matter, and we shall presently see how far 
we are still removed in our steam engine practice from this limit 
of perfection. * 

The following illustrations will show the convertibility of the 
different forms of energy. If I let the weight of «a hammer 
descend in rapid succession upon a piece of iron it becomes hot, 
and on beating a nail thus vigorously and skilfully for a minute 
it will be red hot. In this case the mechanical force developed in 
the arm by the combustion of carb muscular fibre is con- 
verted into heat. Again, in rapidly compressing the air in a 
fire syringe ignition of a piece of tinder is obtained. Again, in 
passing an electrical current through the platinum wire it is 
directly converted into heat, which is manifested by ignition of 
the wire, whereas the thermopile gives an illustration of the con- 
version of heat into electricity. The heat of combustion is the 
result of the chemical bination of two subst 8; but does it 
not follow from this that oxygen is a combustible as well as the car- 
bonaceous substance which goes by the name of fuel? This is, un- 
questionably, the case, and if our atmosphere was composed of a 
carbonaceous we should have to conduct our oxygen through 
tubes and send it out through burners to supply us with light 
and heat, as will be seen by the experiment in which I burn a jet 
of atmospheric air in a transparent globe filled with common 
lighting gas ; but we could not exist under such inverted condi- 
tions, and may safely strike out oxygen and analogous substances, 
such as a chlorine, from the list of fuels. We now approach the 
second part of our inquiry— 

Whence is fuel derwed? The rays of the sun represent energy 
in the form of heat and light, which is communicated to our 
earth through the transparent medium which must necessarily 
till the space between us and our great luminary. If these rays 
fall upon the growing plant, their effect disappears from direct 
recognition by our senses, inasmuch as the leaf does not become 
heated as it would if it were made of iron or dead wood, but we 
tind a chemical result accomplished, viz., carbonic acid gas, which 
has been absorbed by the leaf of the tree from the atmosphere, is 
there ‘‘ dissociated” or separated into its elements carbon and 
oxygen, the oxygen being returned to the atmosphere and the 
carbon retained to form the solid substance of the tree. 

It is thus clearly shown that the sun has to impart 11,000,000 
units of energy to the tree for the formation of one pound of 
carbon in the shape of woody fibre, and that these 11,000,000 
units of energy will be simply resuscitated when the wood is burnt, 
or again combined with oxygen to form carbonic acid, Fuel, then, 
is derived through solar energy acting on the surface of our earth. 
But what about the stores of mineral fuel—of coal—which we find 
within its fold? How did they escape the general combustion 
which, as we have seen, has consumed all other elementary 
substances? The answer is a simple one. These deposits of 
mineral fuel are the results of primeval forests, formed in the 











two substances, viz., oxide of calcium and carbonic acid, both of 
which are essentially products of combustion, the one of the metal 
calcium, and the other of carbon ; and the third, magnesia, being 
the substance magnesium, which I have just burnt before you, 
and which, further combined with lime, constitutes dolomite 
rock, of which the Alps are mainly composed. All the commoner 
metals, such as iron, zinc, tin, alumina, sodium, Xc., we find 
in nature in an oxidised or burnt condition ; and the only metallic 
substances that have resisted the intense oxidising action that 
must have prevailed at one period of the earth’s creation, are the 
so-called precious metals, gold, platinum, iridium, and to some 
extent also silver and copper. Excepting these, coal alone pre- 
sents itself as carbon and hydrogen in an unoxidised condition. 
But what about the oceans of water, which have occasionally been 
cited as representing a vast store of heat-preducing power ready 
for our use when coal shall be exhausted. Not many months ago, 
indeed, on the occasion of a water gas company being formed, 
statements to this effect could be seen in some of our leading 
papers. Nothing, however, could be more fallacious. When 
hydrogen burns, doubtless a great development of heat ensues, 
but water is already the result of this combustion— which took 
place upon the globe before the ocean was formed—and the separa- 
tion of these two substances would take precisely the same amount 
of heat as was originally produced in their combustion. It will 
thus be seen that both the solid and fluid constituents of our 
earth, with the exception of coal, of naphtha (which is a mere 
modification of coal), and the precious metals, are products of 
combustion, and, therefore, the very reverse of fuel. Our earth 
may, indeed, be looked upon as ‘a ball of cinder, rolling eternally 
through space,” but happily in company with another celestial 
body—the sun—whose glorious beams are the physical cause of 
everything that moves and lives, or that has the power within 
itse’f of imparting life, heat, or motion. The invigorating influ- 
ence is made perceptible to our senses in the form of heat; but it 
is fair to ask, what is heat, that it should be capable of coming to 
us from the sun, and of being treasured up in our fuel deposits 
both below and on the surface of the earth ? 

If this inquiry had been put to me thirty years ago, I should 
have been much perplexed, By reference to ks on physical 
science, I should have learnt that heat was a subtle fluid, which 
somehow or other had taken up its residence in the fuel, and 
which, upon ignition of the latter, was sall, forth either to 
vanish or to abide elsewhere ; but I should not have been able to 
associate the two ideas of combustion and development of heat by 
any intelligible principle in nature, or to suggest any process by 
which it could have been derived from the sun and Pe ed, or, as 
the empty phrase ran, rendered latent in the fuel. It is by the 
labours of Mayer, Joule, Clausius, Rankin, and other modern 
physicists, that we are enabled to give to heat its true significance, 

eat, according to the ‘‘ dynamical theory,” is neither more nor 
less than motion amongst i of the substance heated, 
which motion, when once produced, may be changed in its direc- 


of to-day through the agency of solar rays, and covered 
over with earthy matter in the many inundations and convulsions 
of the globe’s surfaces, which must have followed the early 
solidification of its surface. Thus our deposits of coal may be 
looked upon as the accumulation of potential energy derived 
directly from the sun in former ages, or as George Stephenson, 
with a sagacity of mind in advance of the science of his day, 
answered, when asked what was the ultimate cause of motion of 
his locomotive engine, ‘‘that it went by the bottled-up rays of the 
sun,” 

It follows from these considerations that the amount of poten- 
tial energy available for our use is confined to our deposits of coal, 
which, as appears from the exhaustive inquiries lately made by 
the Royal Coal Commission are still large indeed, but by no means 
inexhaustible, if we bear in mind that our requirement will be 
everon theincrease, and that the getting of the coal will become from 
year to year more difficult as we descend to greater depth. ‘Io 
these stores must be reckoned lignite and peat, which, although 
not coal, are nevertheless the result of solar energy, attributable 
to a period of the ecarth’s creation subsequent to the formation of 
the coal beds, but anterior to our own days. These fuels may be 
made as efficient as coal if properly treated, In discussing the 
necessity of using our stores of fuel more economically, I have 
been met by the observation that we need not be anxious about 
leaving fuel for our descendants--that the human mind would 
surely invent some other source of power when coal should be 
exhausted, and that such a source would probably be discovered 
in electricity. I heard such « suggestion publicly made only a few 
weeks back at a meeting of the International jury at Vienna, and 
could not refrain from calling attention to the fact that electricity 
is only another form of energy, that could no more be created by 
man than heat could, and involved the same recourse to our 
accumulated stores, 

If our stores of coal were to ebb, we should have recourse, no 
doubt, to the force radiating from the sun from year to year and 
from day to day ; and it may be as well for us to consider what is 
the extent of that force, and what our means of gathering and 
applying it. We have, then, in the first place, the accumulation 
of solar energy upon our earth’s surface by the decomposition of 
carbonic acid in plants, a source which we know by experience 
suffices for the human requirements in thinly-populated countries, 
where industry has taken only a slight development. Wherever 
population accumulates, however, the wood of the forest no longer 
Hat “ra even for domestic requirements, and mineral fuel has to be 
transported from great distances. 

The sun’s rays produce, however, other effects besides vegeta- 
tion, and, amongst these, that of evaporation is the most impor- 
tant as a source of available power. By the solar rays an amount 
of heat is imparted to our earth that would evaporate yearly a 


* In burning 1 Ib. of carbon in the presence of free oxygen carbonic 
acid is uced and 14,500 units of heat (1 lb. of water raised throu, 
io Fah.) are liberated. Each unit of heat is convertible (as proved by 
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of Mayer and the actual measurements of Joule) into 774 
nuits of force or mechonienl energy; hence 1 Ib. of carbon represents 
really 14,500 x 774 = 11,223,000 units of potential energy. 


layer of water 14ft. deep. A considerable proportion of this heat 
is actually oe in evaporating sea-water, producing steam or 
vapour, which falls back upon the entire surface of both land and 
sea in the form of rato, the portion which falls upon the 
elevated land flows back towards the sea in the form 
of rivers, and in its descent its weight may be utilised 
to give motion to machinery. Water-power, therefore, is also 
the result of solar energy; and an elevated lake may indeed be 
looked upon as fuel, in the sense of its being a weight lifted above 
the sea level through its prior expansion into steam, This source 
of power has alao been largely resorted to, and might be utilised 
to a still greater extent in mountainous countries ; but it naturally 
so happens that the great centres of industry are in the plains, 
where the means of transport are easy, and the total amount of 
available water-power in such districts is extremely limited. 

Another resul* of solar energy are the winds, which have been 
utilised for the production of power. This source of power is, 
indeed, very gieat in the aggregate, but its application is at- 
tended with very greatinconvenience. It is proverbial that there is 
nothing more uncertain than the wind, and when we were 
dependent upon windmills for the production of flour, it often 
happened that whole districts were without that necessary 
element to our daily existence, Ships also, relying upon the 
wind for their propulsion through the sea, are often becalmed for 
weeks, and so gi «dually give preference to steam power on account 
of its greater c-rtainty. It has been suggested of late years to 
utilise the heat »f the sun by the accumulation of its rays into a 
focus by means of gigantic lenses, and to establish steam boilers 
in such foci. ‘This would be a most direct utilisation of solar 
energy, but it 1a a plan which would hardly recommend itself in 
this country, wl-ere the sun is but rarely seen, and which even in a 
—- like Spain would hardly be productive of useful, practical 
results, 

There is one more natural source of energy available for our 
uses, which is rather cosmical than solar, viz., the tidal wave. 
This might also be utilised to a very considerable extent in an island 
country, facing the Atlantic seas, like this, but its utilisation on 
a large scale is connected with great practical difficulty and ex- 
penditure, on account of the enormous area of tidal basin that 
would have to be constructed. 

In eww in ceview these various sources of energy which are 
still available to us, after we have run through our accumulated 
capital of poten sial pn the shape of coal, it would have 
struck you that none of them would at all supply the place of our 
willing and ever-ready slave —the steam engine—nor would they 
be applicable to our purposes of locomotion, although means might 
possibly be invented of storing and carrying potential energy in 
other forms, Eat it is not force alone that we require, but heat 
for smelting our iron and other metals, and the accomplishment of 
other chemical processes. We also need a large supply for our 
domestic poe. It is true that with an abundant supply of 
mechanical force we could manufacture heat, and thus actually 
accomplish all our purposes of smelting, cooking, and heating, 
without the use of any combustible matter ; but such conversion 
would be attended with so much difficulty and expenditure that 
one cannot conceive human prosperity under such laborious and 
artificial conditions, 

We come now to the question— 

How should fuel be used? I propose to illustrate this by three 
examples, which are typical of the three great branches of con- 
sumption :—(a) The production of steam power ; (/) the domestic 
hearth ; (c) the metallurgical furnace, 

Steam engine consumption. I have represented ona diagram two 
steam cylinders of the same internal dimensions, the one being 
what is called a high-pressure steam cylinder, provided with the 
ordinary slide valve for the admission of steam and its subse- 
quent discharge into the atmosphere, and the other so arranged 
as to use the steam expansively—being provided with the 
Corliss variable expansion gear—and working in connection 
with a condenser, I have also shown two diagrams of the 
steam pressures at each part of the stroke, assuming in both 
cases the same initial steam pressure of 60 Ib. per square 
inch above the atmospheric pressure, and the same load upon 
the engine. They show that in the latter case the same 
amount of work is accomplished - d filling the cylinder, roughly 
speaking, up to one-third part of the length, as in the other by 
filling itentirely. Here we have, then, an easy and feasible plan of 
saving two-thirds of the fuel used in working an ordinary high-pres- 
sureengine, and yet probably the greater number of the engines now 
actually at work are of the wasteful type. Nor are the indications 
of theory in this case—or in any other when properly interpreted 
—disproved by practice; on the contrary, an ordinary non 
expansive non-condensing engine requires commonly a consnmp- 
tion of from 101b. to 121b. per horse-power per hour, whereas a good 
expansive and condensing engine accomplishes the same amount 
of work with 2lb. of coal per hour; the reason for the still greater 
economy being, that the cylinder of the good engine is properly 
protected by means of a steam jacket and lagging against loss by 
condensation within the working cylinder, and that more care is 
generally bestowed upon the boiler and the parts of the engine to 
insure their proper working cundition. 

A striking illustration of what can be accomplished in a short 
space of time was brought to light by the Institute of Mechanical 
Engineers, over which I have at present the honour to preside. 
In holding their annual general meeting in Liverpool in 1863, they 
instituted a careful inquiry into the consumption by the best 
engines in the Atlantic steam service, and the result showed that 
it fell in no case below 44 lb. per indicated horse ~— per hour. 
Last year they again assembled with the same object in view in 
Liverpool, and Mr. Bramwell produced a table showing that the 
average consumption by seventeen good examples of compound 
expansive engines did not exceed 2} lb, per indicated horse power 
per hour. Mr, E. A. ee has proved a consumption not ex- 
ceeding 1, lb. per indicated horse power per hour in a compound 
marine engine constructed with an intermediate superheating 
vessel in accordance with his plans. Nor are we likely to stop 
long at this point of ne perfection, for in the early 
portion of my «address I have endeavoured to prove that the 
theoretical perfection would only be attained if an indicated 
horse power was produced with ,'; lb. of pure carbon, or say }lb. 
of ordinary steam coal, Here, tleu, we have two distinct margins 
to work upon, the one up to the limit of say 2 Ib. per horse power 
per hour, which has been practically reached in some and may be 
reached in all cases, and the other up to the theoretical limit of 
} 1b. per horse power per hour, which can never be absolutely 
reached, but which inventive power may and will enable us to 
approach ! 

Domestic consumption. The wastefulness of the domestic hearth 
and kitchen fire is self-evident. Here only the heat radiated from 
the fire itself is utilised, and the combustion is generally extremely 
imperfect, because the iron back and excessive supply of cold air, 
check combustion before it is half completed, e know that we 
can heat a room much more economically by means of a German 
stove, but to this it may be very properly objected that it is cheer- 
less, because we do not see the fire or feel its drying effect upon 
our damp clothing ; it does not provide, moreover, in a sufficient 
degree for ventilation, and makes the room feel stuffy. These 
are, in my opinion, very potent objections, and economy would not 
be worth having if it could only be obtained at the expense of 
health and comfort. But there is at least one grate that combines 
an increased amount of comfort with reasonable economy, and 
which, although accessible to all, is as z ery little I 


refer to Captain Galton’s ‘ventilating ” of which you 
observe a diagram upon the wall. This firep! does not differ in 
external from an a that it has a 
higher b back, which is at about mid-height to 
admit warmed air into the fire to burn a large of the 
smoke which is usually sent up the unburnt, for 
no better p' to poi the atmosphere which we 


than 
have to breathe. The chief novelty and merit of Captain 
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Galton’s fireplace consists, however, in providing a chamber at | is now extensively used in this and other countries, are, that no | fore be looked upon in the light of a gigantic gas furnace, in which 
the back of the grate, into which the air i smoke is produced, and that the works are not incumbered with | the same materials of combustion are used over and over again. 


ge directly 
from without, becomes moderately heated—to. 54 deg. Fah.— 
and, rising in a separate flue, is injected into the room under the 
ceiling with a force due to the heated ascending flue, A plenum 
of pressure is thus established within the room, whereby in- 
draughts through doors and windows are avoided, and the air 
is continually renewed by passing away through the fireplace 
chimney as usual, us the cheerfulness of an open the 
comfort of a room filled with fresh but moderately warmed air, 
and t economy of fuel, are happily combined with unques- 
tionable efficiency and simplicity ; and yet the grate is little used, 
although it has been fully described in papers communicated by 
Captain Galton, and in an elaborate report made by General 
Morin, le Directeur du Conservatoire des Arts et Metiers, of Paris, 
which has also appeared in the English e. 

The slowness with which this unquestionable improvement 
finds practical application is due, in my opinion, to two circum- 
stances—the one is, that Captain Galton did not patent his 
improvement, which makes it nobody’s business to force it 
into use, and the other may be found in the circumstance 
that houses are, to a great extent, built only to be sold 
and not to be lived in. A builder thinks it a good speculation 
to construct a score of houses after a cheap design, in 
order to sell them, if possible, before letion, and the pur- 
chaser immediately puts up the standard bill of ‘‘ Desirable resi- 
dences to let.” You naturally would think that in taking such a 
house you had only to furnish it to your own mind, and be in the 
enjoymert of all reasonable creature comfort from the moment 
you enterthe same. This fond hope is destined, however, to cruel 
disappointment ; the first evening you turn on the gas you find 
that, although the pipes are there, the gas prefers to pass out by 
the joints into the room instead of by the burners ; the water in 
like manner takes its road through the ceiling, bringing down 
with it a patch of plaster on to your carpet. But worst of all, the 
fire-grates—of a size irrespective, probably, of the size of the room— 
absolutely refuse to avail themselves of the chimney flues, pre- 
ferring to send the volumes of smoke into the room. yt one 
and chimney doctors are now put into requisition, pulling up 
floors, dirtying carpets, and putting up gaunt-looking chimney-pots; 
the grates themselves have to be altered again and again, until by 
slow degrees the house becomes habitable in a degree, although you 
now only become fully aware of innumerable drawbacks of the 
arrangements adopted. Nevertheless, the house has been an ex- 
cellent one to sell, and the builder adopts the same pattern for 
another block or two in an increasing neighbourhood. Why should 
this builder adopt Captain Galton’s fireplace? It will not cost 
him much, it is true, and it will save the tenanta t dealin his 
annual coal bill, not to speak of the comfort it would give him and 
his family ; but nobody demands it of him, it would give him 
some trouble to arrange his details and sub-contracts, which are 
all settled beforehand; and so he goes on building and selling 
houses in the usual routine way. Nor will this state of things be 
altered until dwellers in houses will take the matter in hand, and 
absolutely refuse to put up with their builders’ ways, or, what is 
still better, get builders who will put up houses in their way. This 
is done to some extent by building societies, but there is as yet 
too much of the old leaven left in the trade, and the question 
itself is too little understood. 

Consumption in smelting operations, We now come to the 
third branch of consumption, the smelting or metallurgical 
furnace which consumes about 40,000,000 of the 120 millions of 
the fuel produced. Here, also, is great room for improvement. The 
actual fuel consumed in heating a ton of iron up to the weldin 
point, or of melting a ton of steel, is more in excess of thetheoretical 
quantity required for these purposes than is the case with regard 
to the production of steam power and to domestic consumption. 
Taking the specific heat of iron at ‘114 and, the welding heat at 
2700 deg. Fah., it would require “114 X 2700 = 307 heat units to heat 
one pound of iron. A pound of pure carbon developes 14,500 heat 
units, a pound of common coal 12,000; and therefore one ton of 
coal should bring 39 tons of iron up to the welding point. 
In an ordinary re-heating furnace a ton of coal heats only 
14 ton of iron, and therefore produces only one twenty-third part 
of the maximum theoretical etfect. In melting one ton of steel in 
pots 24 tons of coke are consumed, and taking the melting point 
of steel at 3600 deg. Fahrenheit, the specific heat at ‘119, it takes 
*119X3600=428 heat units to melt a pound of steel ; and taking 
the heat-producing power of common coke also at 12,000 units, 
one ton of coke ought to be able to melt 28 tons of steel. The 
Sheffield pot steel melting furnace therefore only utilises one- 
seventieth part of the theoretical heat developed in the com- 
bustion. Here, therefore, is a very wide margin for improvement, 
to which I have specially devoted my attention for many years, 
and not without the attainment of useful results. I have since 
the year 1846, or very shortly after the first announcement of the 
dynamical theory, devoted my attention to a realisation of some 
of the economic results which that theory rendered feasible. I 
tixed upon the regenerator as the appliance which, without being 
capable of reproducing heat when once really consumed, is 
extremely useful for temporarily storing such heat as cannot be 
immediately utilised in order to impart it to the fluid or other 
substance which is employed in continuation of the operation of 
heating or of generating force. Without troubling you with an 
account of the gradual progress of these improvements I will 
describe to you shortly the furnace which I now employ for melt- 
ing steel. This consists of a furnace bed made of very refractory 
material, such as pure silica sand and silica or Dina’s brick under 
which four regenerators or chambers filled with checker-work of 
brick are arranged in such a manner that a current of combustible 
gas passes upward through one of these generators, while a cur- 
rent of air passes upwards through the adjoining generator, in 
order to meet in combustion at the entrance into the furnace 
chamber. The products of combustion, instead 6f passing directly 
to the chimney as in an ordinary furnace, are directed down- 
wards through the two other generators on their way towards 
the chimney, where they pee with their heat to the checker- 
work in such manner that the highest degree of heat is 
imparted to the upper layers, and that the gaseous products reach 
the chimney comparatively cool (about 300 deg. Fah.). After 
going on in this way for half an hour, the currents are reversed 
by means of suitable reversing valves, and the cold air and com- 
bustible gas now enter the furnace chamber, after having 
taken up heat from the regenerator in the reverse order 
in which it was deposited, reaching the furnace, therefore, 
nearly at the temperature at which the gases of com- 
bustion left the same. A great reversion of temperature within 
the chamber is the result, and the two first-mentioned regenera- 
tors are heated to a higher degree than the latter. It is easy to 
conceive that in that way, heat may be accumulated within the 
chamber to an ap tly unlimited extent, and with a minimum 
of chimney draught. Practically the limit is reached at the point 
where the materials composing the chamber to melt, 
Whereas a theoretical limit also exists in the fact that combus- 
tion ceases at a point which has been laid by St. Clair Deville at 
4500 deg. Fah., and which has been called by him the point of 
dissociation. At this point hydrogen might be mixed with 
oxygen and yet the two would not combine, showing that combus- 
tion really only takes between the units of temperature of 
about 600 deg. and Fah. To return to the regenerative 
gas furnace, It is evident that there must be economy where, 
within a limits, any degree of heat can be obtained, while 
the products of combustion pass in the chimney only 300 deg. hot. 
Practically a ton of steel is melted in this furnace with 12 cwt. 
of small coal consumed in the cg yay which latter may be 








placed at any reasonable distance the furnace, and consists 
of a brick ber containing several tons of fuel in a state of 


slow disintegration. In large works, a considerable number of these 
gas producers are connected by tubes or flues with a number of 
furnaces, Collateral advantages in this system of heating, which 








solid fuel and 

Itisa er project of mine, which I have dy § an op- 
portunity yet of carrying practicaily into effect, to p! ese gas 
pa at the bottom of coal pits. A gas shaft would have to 

provided to conduct the gas to the surface, the lifting of coal 
would be saved, and the gas in its ascent would accumulate such 
an amount of forward that it might be conducted toa 
distance of several miles to the works or places of consumption. 
This plan, so far from being dangerous, would insure a very 
perfect ventilation of the mine, and would enable us to utilise 
those waste deposits of small coal (amounting on the average to 
20 per cent.) which are now left unutilised within the mine. 
Another - of the future which has occupied my attention is 
the supply of towns with heating gas for domestic and manu- 
facturing purposes. In the year 1563 a company was formed, 
with the concurrence of the Corporation of Bi 1, to pro- 
vide such a supply in that town at the rate of 6d. per 1000 cubic 
feet ; but the bill necessary for that purpose was thrown out in 
Committee of the House of Lords because their lordships thought 
that if this was as good a plan as it was represented to be, the 
existing gas companies would be sure to carry it into effect. I need 
hardly say that the existing companies have not carried it into 
effect, having been constituted for another object, and that the 
realisation of the plan itself has been indefinitely postponed. It 
has lately been taken up and partly carried into effect at Berlin, 
however. 

Coal Question. Having now passed in review the principal 
applications of fuel, with a view chiefly to draw the distinction 
between our actual consumption and the consumption that would 
result if our most improved practice was made general ; and having, 
moreover, endeavoured to prove to you which are the ultimate 
limits of consumption which are absolutely fixed by theory, but 
which we shall never be able to realise completely, I will now 
apply my reasoning to the coal question of the day. 

In looking into the ‘* Report of the Select Committee appointed 
to Inquire into the Causes of the present Dearness of Coal,” we 
find that in 1872 no less than 123 million tons of coal were got up 
from the mines of England and Wales, notwithstanding famine 
prices and the colliers’ strikes. In 1862 the total getting of coal 
amounted to only 83,500,000, showing a yearly average increase of 
consumption of four million tons. If this progressive increase con- 
tinues, our consumption will have reached, thirty years hence, the 
startling figure of 250 million tons per annum ; which would pro- 
bably result in an increase of price very much in excess of limits 
yet reached. In estimating last year’s increase of price, which has 
every appearance of being permanent, at 8s. per ton all round, and 
after deducting the 13 million tons which were exported abroad, 
we find that the British consumer had to pay £44,000,000 more 
than the market value of former years for his supply of coal — 
a sufficient sum, one would think, to make him look earnestly into 
the question of ‘* waste of fuel,” which, as I shall presently be 
able to show, is very great indeed. The select committee just 
quoted sums up its report by the following expression :—‘‘ The 
general conclusion to be drawn from the whole evidence is, that 
though the production of coal increased in 1872 in a smaller ratio 
than it had increased in the years immediately preceding, yet if 
an adequate supply of labour can be obtained, the increase of pro- 
duction will shortly keep pace with that of the last few years.” 

This is surely a very insufficient conclusion to be arrived at by 
a Select Parliamentary Committee after a long and expensive in- 
quiry, and the worst of it is, that it stands in direct contradiction 
with the corrected table given in the same report, which shows 
that the progressive increase of production has been fully main- 
tained during the last two years, having amounted to 5,826,000 for 
1871, and 5,717,000 for 1872 ; whereas the averageincrease during the 
last ten years has only been four million tons? It is to be hoped that 
Parliament will not rest satisfied with such a negativeresult, but will 
insist upon knowing what can be done to re-establish a proper 
balance between demand and supply of coal, also in preventing the 
wholesale conversion of fuel intouselessor positively hurtful results. 

In taking the 105 million tons of coal consumed in this country 
last year for our basis, I estimate that, if we could make up our 
minds to consume our coal in a careful and judicious manner, 
according to our present lights, we should be able to reduce that 
consumption by 50 million tons. The realisation of such an 
economy would certainly involve very considerable expenditure of 
capital, and must be a work of time ; but what I contend is, that 
our progress in effecting economy ought to be accelerated, in order 
to establish a balance between the present production and the 
ever-increasing demand for the effects of heat. 

In looking through the statistical returns of the progressive 
increase of population, of steam power employed, and of, produc- 
tion of iron and steel, Xc., I find that our necessities increase at 
a rate of not less than 10 per cent. per annum, whereas our coal 
consumption increases only at the rate of 4 per cent., showing 
that the balance of 6 per cent. is met by what may be called ow 
intellectual progress. Now, considering the enormous margin for 
improvement before us, I contend that we should not be sutistied 
with this rate of intellectual progress, wnich involves an annual 
deficit of four million tons to bé met by increased coal consumption, 
but that we should bring our intellectual progress up to the rate 
of our industrial progress, by whith means we should make the 
coal production nearly a constant quantity for several generations 
to come ; by which time our stecessors may be expected to have 
effected another great step in advance towards the theoretical 
limit of effect, which, as we have seen, ays so far above any 
actual result which we have as yet atta’ to, that an annual 
consumption of 10 milliom tons would give ‘n@re than the equiva- 
lent of the heat energy which we actually cofivume. 

Solar heat, I have endeavoured to show, in the early part of 
this lecture, that all ayailable energy fipon the earth, excepting 
the tidal wave, is derived, from the sum, and that the amount of 
heat radiated year by year upon our earth could be measured by 
the evaporation of a layer of water 14ft. deep, spread over the 
entire surface, which again would be represented by the com- 
bustion of a layer of .coal lft. in thickness, covering our entire 
globe. It must, however, be taken into accotint that three- 
fourths of this heat is intercepted by our atmosphere, and 
only one-fourth reaches the earth itself. The amount of 
heat radiated away from the sun would be represented by 
the annual combustion of a thickness of coal 17 miles thick, 


covering its entire surface, and it has been a source Of wonder- 
ment with natural phi how so prodigious an amount of 
heat could be given off after year without appreciable 
diminution ef the sun’s heat gp Beare le. Recent 
researches with the iefly by Mr. Norman Lockyer, 
have thrown much light upon question, It is now clearly 


made out that the sun consists near the surface, if not throughout 
its mass, of elementary bodies, and in a great measure of 
hydrogen eam, wih, cannot combine with the oxygen present, 


owing to great el n of temperature (due to the original great 
coma ression), Which has been estimated at from 20,000 deg. to 
22,000 deg. This chemically inert and yep dark mass 

where the gaseous con- 


of the sun is surrounded by the photosphere, 
stituents of the sun -. into combustion, owing to reduction 
of temperature in consequence of their expansion and of radiation 
of heat into space. This pho re is surrounded in its turn by 
the chromosphere, consisting of _—— of combustion, which, 
after being cooled down through of heat by radiation sink 
back, owing to their acquired density, towards the centre of the 
sun where they become in intensely heated through compres- 
sion and are ‘‘ dissociated ” or = up again into their elements at 
the expense of internal solar heat. Great convulsions are thus 
continually produced — the solar surface, resulting frequently 
in explosive actions ex i itude, when masses 


of living fire are j a thousand miles or more upward, 
giving rise to the phonomena of sun 5 and of the corona which | 
is visible during total eclipses of the sun. The sun may there- 





It would be impossible for me at this late hour to enter further 
upon speculations regarding the ‘regeneration of the sun’s heat 
upon its surface,” w is a question replete with scientific and 
also practical interest. We should always remember that nature 
is our safest teacher, and that in comprehending the great works 
of our Creator we shall learn how to utilise to the best advantage 
those stores of potential energy in the shape of fael which have 
providentially been placed at our disposal. 





THE ECONOMICAL GENERATION OF STEAM.* 


Mr. Roserr Surciirre (Idle), in a paper on this subject, 
noted in the first place that the different objects sought to be 
attained in a steam boiler are somewhat incompatible ; that as 
capacity is increased in order to provide reservoir room for steam, 
the ability of the boiler to resist pressure is diminished ; that to 
enable it to resist pressure the plates must be made thicker, and 
that this extra thickness impedes the luction of heat, and that 
if the size of the boiler be diminished with a view to its resisting 
increased pressure, its value as a reservoir of force is diminished, 
therefore the boiler ought to be treated as a compound machine 
having these several objects in view, and with adjuncts, so that 
each of them may be fulfilled as far as possible. The ordina 
double-flued boiler, about 7ft. in diameter, and well filled wit 
Galloway tubes, is, then, recommended for the generation of steam, 
the resistance to pressure, and also as supplying a reservoir of 
force in steam power, but that this boiler is insufficient in itself, 
and ought to be supplemented by an efficient economiser to utilise 
the waste heat from the boiler. Steam tubing is recommended for 
this purpose, the metal net being so liable to fracture as castiron, and 
being capable of resisting a great steam pressure. If the waste heat 
impinges upon pipes filled with feed-water at a low temperature 
the chilling process at once commences, and the heat is intercepted 
and abstracted, and the chimney draught, which is produced by hot 
air, is injured or destroyed, and the extent to which the draught 
is thus impaired is in many cases the measure of the efficiency of 
the economiser; and to remedy this, it is recommended that the 
fan blast be adopted to lift the draught and promote combustion. 
Machine firing is recommended as the most effective mode, because 
it supplies the fuel continuously, ensures intense ignition, pre- 
vents the chilling results of cold air rushing in, effecting an 
economy in fuel, labour, and wages, and facilitating the preven 
tion of smoke; and to this end it is recommended that a glass 
mirror be affixed in some convenient place so that the fireman may 
at any time see how the chimney-top is behaving. If the boiler 
be furiously fired without any regard to economy in fuel, more 
steam can be raised and more work got out of the boiler, though it 
may be at too great a cost. If, however, fuel be economised tothe 
utmost, less work is got out of the boiler, so that whilst we seek 
-ntgaa one object we must of necessity partially sacrifice the 
other. 

In another paper ‘‘On the Economical Utilisation of Steam,” 
the same gentleman observed : The first object which the steam 
engine has to secure in spinning mills is extreme steadiness of 
motion, and after this comes economy in steam. A single engine, 
other things being equal, may work more economically than a pair, 
though not with such equability of motion. Where steadiness is 
not a primary consideration, economy may be carried to the 
utmost by using a single engine working at high pressure, and 
steam cut off early in the stroke. Where all these proportions are 
perfectly carried out the maximum economy in steam may be 
attained. But the exigencies of trade disturb scientific considera- 
tions. The engine must, as an act of precaution, be above its 
work; but whether above or below is a drawback in itself; by bit 
and bit the load is increased, more steam is used because more 
power is required, until it may be said to be wasted in order to 
meet the requirements of trade. Where high pressures are used 
it is better to have a pair of cylinders and use the steam throughout 
the double stroke to avoid waste of metal and undue stress upon 
all the bearings, especially when the engine is moving away from 
the dead points, and it must in all cases be made able to resist the 
maximum strain, even though it be through a small portion of the 
stroke. A case is mentioned where a pair of high pressure and a 
pair of condensing engines work in a Block with most satisfactory 
results as regards steadiness of motion and economy in steam, and 
with a complete absence of accidents and breakdowns, The fact 
is noted that steam used expansively involves a loss of effective 
result in the engine; that if the initial pressure be 601b, to the 
inch, and the cut off be at one-eighth the stroke, the average pres- 
sure is 23 lb. only, which is considerably less than half the work 
which the engine was constructed to perform, and which would be 
obtained if the steam were not used expansively, The engine 
having been constructed to bear the strain of 60 1b., the difference 
between this and the minimum is so much metal and se much 
strength thrown away. The saving in steam thus involves a 
sacrifice on the part of the engine, and expansion may be carried 
to an extent when it not only ceases to be profitable, but involves 
a positive loss, The engine is « valuable adjunct to the boiler by 
partially heating the feed-water before it is transmitted to the 
boiler. This advantage may be further increased by forcing the 
feed-water through a series of copper pipes so that it may receive 
the impact of the steam in its passage from the cylinder to the 
condenser, thus heating the feed and economising the injection 
water. Compounding under its different aspects is recommended. 
The boiler proper to be compounded with its attendant economiser; 
the engine compounded with a high and a low.pressure cylinder, 
the motion itself being compounded by cranks working at right 
angles, and the condenser being compounded so that the feed-water 
may be additionally heated and the injection water correspondingly 
economised, and the foregoing combinations have saseontially 
stood the test of a lengthened experience. 








FixeLess Locomotives,—As a practical commentary on the 
articles which have recently appeared in this journal on ‘*Tunnel 
Locomotives,” we publish the following extract from the Chicayo 
Tribune, referring to an experiment recently made in Chicago on 
one of the street railways :—‘“‘ In front of the cars was the motive 
power, contained in a small, compact, and neat locomotive, 
manipulated by an engineer. This was the fireless locomotive. It 
consisted of a boiler, 8ft. long by 3ft. in diameter, and the usual 
machinery on a small scale. There was no fuel, no fire, no fireman. 
The steam was supplied for the round trip of six miles before 
starting. At the depét was a supply boiler, 16ft. by 3ft., in which 
steam was generated until 200 lb. pressure was indicated by the 
steam gauge. The locomotive boiler was three-fourths full of cold 
water. Instead of boiling this by means of « fire and raising the 
pressure to a required height, the steam was introduced from the 
supply boiler through an iron tube. The iron tube was conn 
with the locomotive boiler, the latter running under the water 
along the bottom of the boiler and letting out the steam, as it was 
f from the supply boiler, into the locomotive boiler. This 
steam, rising through the cold water, permeated it, and quickly 
raised its pressure to 1701b. With this supply of steam the loco- 
motive started, drawing a heavy four-horse car over the three miles, 
to Thirty-fifth-street in ten minutes. The amount of steam con- 
sumed represented 80 Ib. pressure, locomotive starting back with 
90 Ib. remaining. When the starting point was reached, there 
was 57 Ib. of steam in the boiler, the pressure being reduced only 
33 Ib. in return trip, which was down a gt It must be borne 
in mind that there was a large car, heavily laden, —— eighteen 
miles an hour, The experiment proved conclusivel at, as & 
substitute for Grameen, the fireless 1 otive is, 
question, a success. ere is no fire or firemen required, very little 
steam escapes, and the locomotive not being one half the size of 
the clumsy dummy engine, does not frighten horses and endanger 
the public safety.” 


* British Association, Section G. 




















_ 216 








2A reeme tasted ribet Te re i 


a cornea areata aimee 





THE ENGINEER 





| Oct. 3, 1878. 
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THE annexed engraving represents a regulator valve, the inven- 
tion of Mr. Henry Carrick, which has been used now for some | 
time on the East Indian Railway. The construction of the valve | 
as shown will not require any detailed explanation. It is an | 
adaptation of the equilibrium valve, and beyond the fact that it | 
is easy to work, it has another great advantage, namely, that the | 
valve will close when steam is on if not prevented by the small | 
wheel attached to the lever, thus preventing any accident if left | 
open when steam is being raised. 

3y using one of Roscoe’s lubricators in the position shown, it 
has been found to lubricate thoroughly. The regulator being fixed 
in the smoke-box makes it very easy of access. We understand it 
has always been found to work very well on the railway in which 
it is in use, where, from the limy nature of the water, the old 
swan-neck slide regulator in the dome has always been a source of 
trouble in opening it easily, The valve is entirely made of cast 
iron, and can be applied to any locomotive without much trouble 
or expense, 








THE PULSOMETER. 

We are indebted to the Scientific American for the following 
description and illustration of a very ingenious pump, which can 
no doubt be used with much advantage in numerous cases. It 
will be seen that it is in principle a Savory’s pumping apparatus, 
It is manufactured by Messrs, Hall and Co., Hudson-street, Jersey 
City, U.S.:—‘*A steam pump with no cylinder, no piston, no piston 
rod, no stuffing-boxes, glands, cams, or eccentrics; no slide valves, 


cranks, or fly-wheels, and consequently requiring none of the | 


repairs or renewals incident to the above mechanism, is the nega- 
tive definition of the invention, the distinctive name of which 
heads the present article. Positively speaking, the invention is 
a device in which steam and water are brought in direct contact in 
suitably arranged chambers, where, by the alternate vacuum and 
pressure of the former, the fluid is first lifted and then forced out, 
in other words, moved by direct-acting pulsation; a utilisation. 
in fact, of the simplest principles of hydro-dynamics by means of 
one of the simplest forms of machine. From the sectional view 
the interior arrangement of the apparatus will be easily understood. 
Two long necked chambers, D and E, are joined together at their 
upper extremities, forming a common passage into which a metai 
ball, C, is fitted so as to oscillate freely between seats formed at 
the junction, thereby closing the orifice of either chamber, toward 
which it may fall. Steam enters from above, and hence the posi- 
tion of the ball, C, governs its entrance into one or the other 
vessel, Water, on the other hand, comes into the ap tus by the 
pipe, B, from below to the induction passage, F, which connects 
the lower portion of the two receptacles through circular orifices. 
In the latter, two spherical shells are arranged and seated so as to 
act as induction valves to the chambers respectively. 

‘**A is the delivery passage (shown in dotted lines), common to 
both chambers, and is also provided with a spherical shell, oscil- 
lating from side to side between seatings formed in the entrance 
to the conduits leading into the two chambers, which acts as a 
delivery valve to each alternately. G is a vacuum chamber, con- 
nected with the induction passage through a downward exten- 
sion (not shown) on the side opposite the delivery opening, 
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chambers to allow of the removal of the shell valves when neces- 
sary. 

‘“*The entire apparatus, with all its chambers and passages, is cast 
in one piece, and at the same time with the induction shell valves 
in their proper positions, thereby forming their respective seatings, 


while chills of suitable form are placed so as to mould the seating | 
of the steam and discharge valves also, Stud bolts are similarly , 


cast in their proper positions upon all the flanged passages, ready 
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for the screwing on of the flanges. As soon, therefore, as the 
core 


te operation. 


connections are made, is ly for imm : 
anical details, the 


“Such is the simple arrangement of m 
| working of which is equally uncompli 








eq’ icated. Referring again to 
A. Suitable flanges and covers are arranged at the bottom of the the cut, it will be observed that the ball, C, is on its right-hand | 





uently steam has free entrance to chamber, D, the 


seat, Con: 
latter, with the suction pipes and other chambers, being supposed 
e 


to be filled with water. fluid in the left-hand receptacle is 
therefore subjected to a pressure directly from above and the 
steam is thus applied in a manner to secure the least amount of 
condensation. he result is that the water line is gradually 
depressed, and the liquid forced out past the ball in the lower 
past of the chamber, which naturally takes the position indicated 
in the engraving, and thence out through the discharge opening 
the shell in the latter yielding to the pressure, and falling toward 
the right. It will be noticed that the shape of the chamber allows 
the steam to expand gradually as the fluid surface is depressed, so 
that the water is not agitated until the discharging outlet is reached. 
At precisely that moment agitation commences, the steam mingles 
and condenses, and, as the inventor expresses it, if a vacuum gauge 
were applied to the chamber, ‘the needle would fly round from 0 to 
28 like a streak of lightning.’ 

“The result of this sudden collapse is evident, the ball, C, is 
instantly drawn over to close the opposite orifice, the shell on the 
delivery conduit falls also back to the left, preventing the reflux 
of the water, and the induction valve ball is forced back against 
its guard, leaving a clear port for the column of water in B. To 
cushion the ramming action the fluid is thus drawn violently in, 
the vacuum chamber, G, comesin play. This, as before remarked, 
is connected with the induction chamber, F, and contains air in its 
upper portion. A small air check valve is screwed into this 
vacuum chamber, which lifts, when a partial vacuum is | peaggeeee 
therein, allowing the entrance of a small quantity of air, but 
closing against its return. The valve opens at each pulsation and 
its lift, and thus the amount of air permitted to enter, may be re- 
gulated by a suitable screw, 

“‘The operation described as going on in chamber, D, is instantly 


| repeated in champer, E, the moment of the ball, C, flies over. 


Consequently the receptacles filling and emptying alternately 
give, it is stated, all the elements of a double-acting pump, draw- 
ing and forcing a constant stream at the same time. 

“* Sufficient of the working of the apparatus has, we think, now 
been described to insure clear comprehension of the general opera- 
tion. The functions of the various moving parts in detail the 
reader interested can readily determine for himself, It remains, 
therefore, to note the advantages claimed, and the various uses to 
which the pump may be profitably applied. 

‘*The present device, according to the inventor, is free from the 
difficulties inherent to ordinary apparatus. We are told that it 
works constantly as long as supplied with steam, requires no atten- 
tion, shows no perceptible wear of parts, and does not become 
choked by sand, wood, or mud. The patentee also states that he 
has successfully applied the pump at-the distance of 800ft. from 
the water to be raised, where 150ft. was clear lift. He adds that 
economy of steam is one of the principal advantages of the inven- 
tion, in addition to the saving effected in repair and care.” 





SourH Kensineton MusruM.—Visitors during the week end- 


sand is removed, the flanges bolted on, and the steam and | ing 27th September,1873:—On Monday, Tuesday, and Saturday free, 
e valves put in their places, the pump, after the necessary | from 10 a.m, to 10 p.m., Museum, 13,562 ; Naval and other colleo- 


tions, 1236 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 5 p.m., Museum, 1720 ; Naval and other collec- 
tions, 36; total, 16,554 ; average of a week in former 
years, 14,695 ; total from the opening of museum, 12,801,706, 
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as easily as the water, involving a serious loss. Drying by arti- 
ficial heat is also frequently proposed ; but when it is considered 
that to obtain 100 tons of dry peat it is necessary to find space for 
500 or 600 tons of wet peat, which space must be so heated as to 
permit the evaporation of 500 tons of water, the economy of the 
proposition is seen to be highly questionable. But, setting 
economy aside, it is to be observed that peat cannot be artificially 
dried without deterioration in quality. Few substances in nature 
are more subject to shrinking than peat, and being a bad conductor 
of heat, it follows that the outer surface is effected to a greater 
extent than the inner, the outer cracking and breaking as the dry- 
ing goes on, the peat ultimately losing istency, and b ing 
light and loose instead of a close and solid block. The plan of 
breaking up the natural structure of the peat, and destroying 
the fibres, and so liberating the water, is to be commended as 
facilitating drying, though not to the extent some believe, and 
induce others to believe. It can only reduce the time of 
drying from 20 to 25 per cent. Maceration is common 
in many parts of the Continent, and even in Ireland, where peat 
is not suitable for cutting in sods, but is adopted less for the sake 
of drying than for the producti of al "4 subst 
that may not suffer loss by crumbling. The practice of maceration 
is so old that Pliny refers to it in his description of the inhabitants 
of North Germany; and yet ever and anon it is advanced asa 
novelty, and made the subject of patents, The reduction of peat 
to pulp is one of the easiest of operations. It may be done with 
the feet, or with any kneading or mincing machine. But to what 
extent peat should be reduced to pulp isa question to be deter- 
mined by the special quality of the peat. Other modes of dis- 
charging water from peat have been attempted, as by centrifugal 
power and by passing the peat through rollers ; but such contri- 
vances have never advanced beyond failure. The most efficient 
mode of drying is by slow evaporation under roof. Drying goes on 
more rapidly in the open air it the weather be favourable ; but in 
this country the sky cannot be reckoned upon, and with alternate 
exposure to wind, rain, and sunshine the quality of peat is much 
deteriorated. The difference in favour of peat dried under « shed 
is most marked, and, though the cost of production is greater, the 
quality affords ample compensation, If we adopt this mode of 
drying along with maceration, pulping, or mastication, the ques- 
tion is reduced to one of cost, and if cost can be brought within 
practical limit, so as to leave a fair return for outlay, the 
chief part of the peat question is solved, though other items ought 
not to be overlooked. One of these is drainage. How much 
drainage affected the cost of production may be seen from compar- 
ing the results from a drained and undrained bog. An undrained 
bog contains about 90 per cent. of water, whilst a drained one con- 
tains 80 per cent. In the one case, therefore, we have 10 per cent. 
of perfectly dry peat, and in the other double that amount. The 
output will, therefore, be half the quantity from an undrained bog 
as from a drained one, whilst the labour is the same. Another 
point is the quality of the peat, its structure, specific weight, and 
admixture with mineral matter, all of which determine its value 
as fuel, whilst the expense of treatment may remain much the 
same. Peat is frequently spoken of as if it were an uniform sub- 
stance, when in reality it is of endless varieties. The specific 
weight of one kind may be 25, whilst another may be 80 to 90, or 
even more, The mineral matter may vary from 1 per cent. to 40, 
and for this reason alone many kinds of peat may not be worth the 
labour of digging. The character of the mineral admixture may 
also be as serious as the quantity, and may affect its value as fuel 
for many purposes. Such considerations are essential, preparatory 
to any sound enterprise for the production of peat fucl. Any one 
who comes to a conclusion from a sample of peat produced by this 
or that system, or this or that machine, is liable to deception. 
He cannot possibly arrive at a true judgment until he has all the 
details from first to last of the manufacture. Whether peat fuel 
on the whole is applicable to the same purposes as wood and coal 
is a question which, strangely enough, has been raised in this 
country, as if it awaited solution, when it is only necessary to 
cross the Channel to learn that it is as good as any other kind of 
fuel, and in some respects even superior. In Holland, West- 
phalia, Hanover, Holstein and Schleswig, Denmark, Pomerania, 
and the whole northern part of Germany, Russia, and many parts 
of Austria, Bavaria, the North of Italy, Switzerland, and extensive 
districts in both the North and South of France, peat is a general 
article of consumption, and the inhabitants would, no doubt, hear 
with some amazement that what is matter of course with them is 
matter of inquiry with us, and that we want to know whether peat 
is applicable to iron smelting and other industrial purposes, when 
they from time immemorial have used little else, To those who 
fancy peat is a novelty, the value of which remains to be deter- 
mined, it may be interesting to know that its merits have been 
subjected to the closest scrutiny in France and Germany, In the 
report of the Imperial Engincers of Mining, issued 1864, in Paris, 
it is stated that 359,310 tons of peat fuel had been consumed in 
France during the preceding year, and as the result of numerous 
experiments, it is d trated that 1lb, of wood chareoal is equi 
valent in power to 1 1b, of peat charcoal, LTb. of coal coke, 1°42 Ib. 
of best bituminous coal, 1°631b, of crude peat fuel, 2°701b, of 
dried hard wood, and that it required 2°03 of crude peat to pro- 
duce 1 1b. of charcoal, Of course such estimates are subject to the 
caution that similar results can only be expected from similar 
peat, With the same caution we remark that official French 
tables show that in the manufacture of pig iron it takes to pro- 
duce one ton of metal, 28001b., of wood charcoal, costing 114f., 
2800 Ib, of peat charcoal costing 56f., and 47001b. of crude 
peat costing 37°6f. These prices are to be looked upon as 
matters of comparison, for fuel is now double or treble 
what it was ten years ago, The same report furnishes a 
long table of rosults obtained in the production of iron by sundry 
mixtures of fuel—of wood-charcoal with peat in different pro- 
portions, and of peat-charcoal with peat, adding that peat, or 
peat-charcoal used in blast-furnaces for the reduction of iron ore 
gives to the cast or es iron thus obtained a superior quality, 
which even the best wood-charcoal cannot always secure, M. Z 
Sage confirms this testimony as to the value of peat in relation to 
iron, asserting that ‘it is preferable to all other fuel for case 
hardening, for tempering steel, and welding gun-barrels,” Fre- 
derick Overman is of the same opinion, maintaining that ‘‘ peat- 
charcoal has peculiar advantages for welding steel and iron, and 
excels all other fuels for that purpose,” For puddling furnaces 
peat answers extremely well, as I found some years ago at iron 
works in East Friesland, and at Bergen in the Bavarian Tyrol. In 
the former there were six puddling furnaces, and the latter four, 
fed exclusively with peat, aud producing remarkably fine iron. 
The advantages of peat on railways have repeatedly been demon- 
strated by careful experiment. In the report of the inspector of 
the Hanoverian Railway, we read: ‘In order to ascertain the 
possibility of using profitably the different kinds of peat found in 
orth Germany, and their respective and comparative values, the 
undersigned by order of the Office of General Directors of Rail- 
ways of the Kingdom of Hanover, instituted a series of practical 
experiments on the Hanover and Bremen Railway, which have 
yielded very satisfactory results, as shown by the table.” The 
table is a long list of from 40 to 500 miles, with from 15 to 137 
carriages and wagons, with the conclusion that peat fuel, as com- 
pared with coke, was preferable “from the beginning in economy 
— per cent,, which experience gradually raised to 53 per cent, 
e constant increase in the proportion of economy is due to im- 
provements in the grates of the locomotives and in the skill re- 
quired by the firemen, who were unused to the new fuel. The 
same reporter further says :—“ I see no difficulty in adopting pre- 
pared peat as fuel for locomotives and eventfully for river 
steamers.” A French report states, after giving the result from a 
t number of trials :—*‘ The four principal railway companies 
the Nord, Orleans, Lyons, and Es 99 ti 
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which travel daily about forty-two salted each on the average, and 
use on an average thirty-two pounds of coal per mile ; have con- 
sumed in coa) at Sop per ton, and coke at 45f., an aggregate 
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amount during the year of 12,169,585f. From experiments on a 
large scale with peat fuel, the equivalent in its use would have 
cost these railways but 6,787,500f.—an economy of nearly oné- 
half, setting aside the greatly reduced injury to boilers, tlues, and 
grates, The peat fuel fires when once unders , ure much more 
easily managed than coal fires; they require no stoking ; the heat 
is much more regular, and not subject to the sudden changes in 
intensity that occur so frequently with coal coke, and which 

injure the furnaces,” The directors of the Royal Bava- 
rian Railway, where peat has been employed since 1844, published 
in 1855 an interesting report on the wor and advantages of the 
same. In this report it is shown that 17°) cubic feet of peat had 
been consumed for every 67°7 lb. of coke, and as 100 cubic feet of 
peat was found to be about equal in effect to 650 Ib. of coke, and 
as 100 Ib. of the latter cost 2s, 2d., whilst that of 100 cubic feet 
of peat was 7s, 2d., it followed that the firing with peat compared 
with coke was as 7s, to 14s, 1d., or nearly as one to two, 
Many similar estimates might be cited as evidence of the efficacy 
of peat as fuel, but as soon as it is understood that large popula- 
tions on the Continent are dependent on peat for all that we are 
accustomed to obtain from coal, common sense will dispense with 
much argument as superfluous, The real difference between peat 
and coal lies in the amount of heat that can be got from equal 
weights ; and if we know that 1 Ib. of good coal will evaporate 
5 Ib., it becomes simply a question whether 9 Ib. of peat can be 
had for the same price as 5 lb. of coal. Whether so much peat 
can be had as cheaply as so much coal is a question for engineers, 
and it every year mes 2 question of greater magnitude ; and 
when we consider what difficulties the ingenuity and perseverance 
of British engineers have overcome, we have full fid that 
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so that this need not be taken into account, more especially as the 
effect of temperature on the instrument only becomes important 
when the temperatures of the stations differ considerably, which 
they will not do in moderate elevations. 

The conditions, therefore, which have to be taken into account 
in the present case, are, (1) the pressure of the atmosphere, and 
(2) the temperature of the air. 

Various formule are Fos by different authorities for deter- 
mining the altitude readi of the barometer, but they de not 
differ much for small altitudes, though this is far from ine the 
case with great altitudes, The table which is adopted in u- 
ating the present aneroid is that given by the Astronomer Royal 
in the “‘ Proceedings of the Meteorological Society,” vol iii., page 
406, and gives results which lies between those of the other 
authorities. 

Aneroids constructed for the determination of elevation by read- 
ings from an altitude scale consist of two classes, one in which 
the altitude scale is fixed, and the other in which it is movable at 
random. The first-class of aneroid with a fixed scale is accurate 
in principle, but the scale only allows for one of the conditions 
which have to be taken into account, viz., the varying pressure of 
the atmosphere, and the other condition, or temperature of the 
atmosphere has to be allowed for by calculation. The second 
class of aneroid, that with a movable scale, is radically wrong in 
poe as ordinarily used, inasmuch as the movable scale must 

e graduated from one fixed position of the zero, and when the 
zero is shifted at random according to the position of the hand of 
the instrument, the scale meena becomes inaccurate. 

In the improved aneroid the scale of altitudes is movable, but 





they will yet show us how to supplement our coal-fields with our 
peat bogs, and not only so, but convert vast wastes in the midst of 
the three kingdoms into meadows and cornfields, 





ON THE EFFECT WHICH THE DEPTH OF IM- 
MERSION HAS ON THE RESISTANCE OF A 
SCREW.* 

By Prof. OsBorNE REYNOLDs, M.A, 

Ir has been stated by several writers on the screw propeller, 
an is, I think, generally supposed, that the resistance of the water 
to a screw increases with the depth of immersion below the sur- 
face. Improvements have been made by Mr. Rennie and Mr. 
Maudslay which appear to prove this, but I do not think that any 
theoretical reason hasever been ere Now this ideaissocontrary to 
our fundamental notions of hydraulics that I thought it would be 
worth while to make the following experiments :—These ex- 
periments show that there is not any increase beyond a certain 

point, and that this point is that at which the screw ceases to 

reak the surface rok getair. Ina paper read before the Insti- 
tution of Naval Architects I explained how the air getting down 
to the screw is the cause of racing. In the same way it may be 
shown that it was the air that was the cause of the diminished re- 
sistance near the surface found by Mr. Rennie and Mr. Maudslay. 


First Series of Experiments, during which the same Strength of 
Spring was used, 














| 
No. of || Depth of a a Remarks 
experiment.| immersion, run aed 
Inches. Seconds, 
i 19 Did not race. 
6 2 WwW Do, 
7 3 20 Do, 
8 2 20 Do. 
Ty 1 20 Do. 
Ww & 20 
il j 20 Raced at starting. 
12 } 12 Raced. 
18 pS 38 
iM iy 12 Do. 
1S 0 12 Do. 
Ii 0 33 | Do, 
17 10 Do, 
18 | i 7 Do. 


Second Serves of Experiments, during which the Spring was the 
same, but stronger than for the First Series, 


No.of | Depth of Time taken by 





expe viment. | immersion, =a \ Remaske, 
| Inches, Seconds. | 
1 | 8 W Did not race. 
2 1 0 | 0. 
4 } f iL Raced first at starting. 
rl | g i | Do, 
5 Ye % Raced intermittently. 
6 vs 9 } Do. 
7 * 6 | Raced. 
8 d 4 | Do, 
” } 0 4 | Do. 


The conclusion is that when a screw is once fairly down below 
the surface, — of immersion is of no advantage. Experiments 
on the effect of immersion on the resistance of a screw propeller 
were made 8June, 1873, The screw was 2in. in diameter, driven 
by a spring, which, when wound up, caused it to make 240 revolu- 
tions. The resistance at the different depths is measured by the 
time taken for the spring to run down, 





ON AN IMPROVED FORM OF ANEROID FOR 
DETERMINING HEIGHTS, &c.* 
By Mr. Rogers Fiep, B.A., C.E. 

THE author begins by stating that the object aimed at in design- 
ing this improved form of aneroid was to simplify the correct 
——— of altitudes in cases such as ordinarily occur in 
~— and that the instrument is therefore arranged to sui 
moderate elevations, say of 2000ft. and under, and is not intended 
for considerable elevations, 

Before proceeding to describe this instrument he briefly recapi- 
tulates the general principles on which the measurement of heights 
by a mercurial barometer depends, and for this purpose he refers 
to the mercurial barometer as the original source from which the 
graduations on the aneroid are obtained, If an observation taken 
at one station is compared with that taken ata higher one the 
difference of the readings of the b ter will give the height of 
mercury which balances the column of air between the two stations, 
so that knowing the relative weight of air and mercury we can 
determine the height of the column of air, or in other words, the 
vertical height between the two stations, The relative weights of 
air and of mercury are variable, being effected by the gradual 
reduction of the pressure of the air as we ascend, and also by 
variations of temperature ; the accurate determination of their 
relative weights is the principle which lies at the basis of the 
various formule that have been proposed for barometrical measure- 
ment of altitudes, although the problem cannot be stated in such 


a simple form as this, Sie er 
principles a the aneroid equally 
with the m , & aneroid is always gradu- 
ated by direct comparison with a dard mercurial barometer, 
so that the readings of the aneroid represent those of a mereurial 
barometer, and the better the aneroid the more accurate this 
sentation will be. A well constructed aneroid, however, differs 
from a mercurial barometer by being compensated to a certain 
extent for the effect of the temperature on the instrument itself, 


* British Association, Section G. 
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tead of being shifted at random according to the position of the 
hand of the instrument, it is moved into certain fixed positions, 
according to the temperature of the atmosphere, so that the shift- 
ing of the scale answers the same purpose as if the original scale 
were altered to suit the various temperatures of the atmosphere, 
The aneroid is graduated for inches in the usual way on the face, 
but the graduation only extends from 3lin. to 27in., so as to 

»reserve an open scale, Tbe outer movable scale is graduated in 
eet for altitudes, and the graduation is laid down by fixing the 
zero opposite 3lin. This is the normal position of the scale, and 
it is then correct for a temperature of 50 deg. For temperatures 
below 50 deg. the zero of the scale is moved below 3lin., and for 
temperatures above 50 deg. the zero of the scale is moved! above 
Slin.; the exact position of the zero for different temperatures has 
been determined partly by calculation, and partly by trial, and 
marked on the rim of the aneroid. In order to ensure the altitude 
scale not being shifted after it has once been set in its proper 
position, there is a special contrivance for locking it in the various 
positions. The altitudes are in all cases determined by taking 
two readings one at each station, and-then subtracting the reading 
at the lower station from that at the upper. 

The movable scale requires to be set for temperatures before 
taking any observation, and not shifted during the progress of the 
observations. This will practically not give any inconvenience 
in the case of moderate altitudes, enamel variations of tempe- 
rature will not appreciably affect the result, and so long as the 
temperature does not vary during the course of the observations 
more than 6 deg. or 8 deg. from that at which the instrument is 
set, the result may be accepted as practically correct. 

In conclusion, the author states that the principle of allowing 
for the variations of temperatures of the atmosphere by shifting 
the altitude scale does not profess to be theoretically accurate, but 
simply sufficiently accurate for practical purposes. In order to 
satisfy himself that this was the case, the author carefully tested 
the aneroid by comparing the readings obtained for different tem - 
peters from the shifted scale with the correct readings as given 

y calculations from the normal position of the scale, and found 
that the maximum error was 8ft,, and the average error is under 
3ft., errors which are practically inap; . 

The instrument was constructed by Mr. Cassella, of Holborn 

Bars, London. 





THe Moncrierr S1ece CARRIAGE. —At half-past two on the after- 
noon of October 1st another firing trial was made of the Moncrieff 
hydro-pneumatic siege carriage for the 64-pounder muzzle-loading 
gun. Four rounds were fired, with a charge of 12 1b. and a proof 
cylinder of the same weight as the service projectile. The breast 
of the carriage was attached to a holdfast in the ground to prevent 
recoil, The trial was in all respects satisfactory; the action was 
complete, and quite under control. The gun was capable of being 
raised into the position to fire over the parapet in about seventeen 
seconds. The carriage was of the ordinary service type, with the 
Moncrieff capone attached. It is heavy. Major Moncrieff con- 
siders that for use on his system alone the weight might not 
exceed that of the ordinary service pattern, because it would be 
possible to remove much metal from parts which on his system 
receive but little strain, 

Wuirsy Harsour.—-The following is an extract from Mr. 
Abernethy’s report on the works necessary to be carried out at 
Whitby for theimprovement of the port : —‘‘ The present condition 
of the harbour is briefly as follows. A contracted and dangerous 
entrance during on-shore gales, and a considerable amount of silt- 
ing within it, both of which evils can, in my opinion, be r lied 
to a great extent, and the harbour considerably improved by the 
construction of certain works. These works consist, first, in the 
dredging, straightening, and improving the present low-water en- 
trance channel, together with the + the upper portion 
of the harbour above Whitby Bridge. The effect of this work would 
be to increase the tidal volume, giving greater effect to its scouring 

ower over the bar, and a consequent increased depth of water at 
The entrance, and facilitating the passage of vessels into the harbour. 
As regards the existing piers, while admitting that they are of 
superior construction, their line and direction, as in the case of 
most harbours constructed many years ago, are inconsistent with 
the requirements of the class of ship ing of the present day; and, 
secondly, I have laid down an extension of the west pier, so as to 
bring its head up to the two-fathom line at low water, and an alter- 
ation in the direction and extension of the east pier, which I am 
confident would tend, in the first place, to render the entrance ac- 
cessible for vessels even during heavy on-shore gales, and would 
tend to materially decrease the range, as the sea, after passing the 
pier heads, would be dispersed and spend itself upon the larger 
area immedi within, Lastly, as the class of shipping fre- 

venting our in the present day absolutely requires floating 

ock accommodation, I have indicated a site for such a work in 
immediate communication with the existing railway system ; and 
I am of opinion, if these improvements are carried out, Whitby 
would be placed in its former position, viz., that of one of the 
chief ports on the north-east coast. The improvements I have 
suggested can be orree out > the order I “yr each 
work being con as so far peice. e ¢ ing and 
formation of the proposed entrance channel, and the deepening of 
the harbour generally above Whitby Bridge, would tend to lower 





the bar, deepen the entrance, and facilitate the ingress and egress 
of the shi; The extension and alteration of the piers, which 


I should pro to form of concrete in a similar manner to those 
which have been successfully carried at Aberdeen, would render 
the harbour easy of access for a large class of shipping, and dimi- 
nish the range within it; and the proposed daak would afford 
med facilities for the shipment of minerals and merchandise in 

mediate commu: the existing or future railways. 
Without further details I can only approximately define the cost 
of these works, but from the experience of thirty years in designing 
and constructing works of a similar character, ? estimate them as 
follows ;—(1) The dredging and deepenin of the entrance channel 
to ensure a depth of 23ft. at high water of ordinary spring tides, 
or 18ft. water neap tides, together with certain 
a | reo, £1 


Whitey 600; (2) Extension of piers 
as shown On 000; (3) The construction of the pro- 





posed dock ani quays, ther with the requisite railway communi- 
cation, £36,000, Total £105,600, 
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RAILWAY MATTERS. 


A LINE of steam vessels belonging to the King’s Lynn Shipping 
y has 1 running within the last few days between 
the Lynn Alexandra Dock and Hamburgh. 


THE ceremony of turning the first sod in the construction of the 
first railways in Persia was held at Resht, on the Hurst, in presence 
of the foreign consuls and residents, Upwards of a mile of earth- 
work is completed. 


Ir is asserted that the Argentine Republic has pted the 
* proposition of MM. Clark and Co., to construct the railway 
traversing the Andes for the sum of 27 millions of dollars, and 
guaranteed interest of 7 per cent. 


THE Great Eastern directors invite applications for the office of 
roe aay AY salary to commence at a year. Mr. Johnson 
takes the place of the late Mr. Kirtley on the Midland, Mr. 
Adams, of the North London, going to the Great Eastern, 


THE large and increasing business of the Pennsylvania Central 
Railroad is shown by that company having given an order to the 
Baldwin Locomotive Works for 175 first-class locomotive engines. 
The order, at the rate of one engine completed every seven and 
a-half working hours, will require the full force of the works for 
about five months, 


Mr. JoHN Fow Ler, acting on behalf of the Egyptian Railway 
Administration, has just concluded a contract with Messrs. Shaw 
and Thomson, of Leadenhall-street, for fifty miles of railway 
material, for an extension of the railway system in Central Egypt. 
This contract is in addition to a contract for one hundred —™ 
concluded by the same firm in April last. The cost of the equip- 
ment of this extension will pa half a million sterling. and the 
payments are made by the bankers of his Highness the Khedive in 
London, 

One hundred and fifty railway accidents occurred during the 
month of August in the United States, by which 63 persons were 
killed and 135 injured. Nineteen of the accidents caused death or 
death and injuries, 30 caused injuries but not death, and 102 
caused neither death nor injuries. There were six days on which 
there were eight, nine, or ten accidents, the total in the six being 
55, and there was one day—the 14th—on which we have none 
reported, There were frequent freshets during the month, which 
multiplied accidents, but there was also a vast number of colli- 
sions and other casualties due to gross carelessness. 


We think it may safely be said, remarks the National Car 
Builder, that, as a rule, every piece of inferior wood or metal used 
in the construction of a car adds unnecessarily to its weight ; and 
on the other hand, the better the stock from which castings or 
other ironwork are made, and the greater the care in selecting, 
seasoning, and applying to their special uses the various kinds of 
timber, the more the aggregate weight can be reduced without 
impairing the requisite strength. The modern buggy and other 
vehicles built at our carriage shops are illustrations of this. 
Their strength, lightness, and slender proportions, as compared 
with their predecessors of former days, are almost a marvel, and 
are due to the quality of the material and the skill with which it 
is utilised, Let the same principle be applied, as far as_practi- 
cable, in car construction, and a vast quantity of dead weight may 
be got rid of. 

IN pting the y ls of the Government for the repurchase 
of the Roman railways, the committee of shareholders submits a 
proposal for the working of the lines by a new combination, con- 
sisting principally of Italian capitalists, viz. : La Banque Italo- 
Germanique, La Banque Générale, and La Banque de Turin, in 
combination with other important Italian financial institutions. 
The following are the proposals of the committee :— Ist. The new 
society will undertake to work the line under the same conditions 
and regulations as those granted by the Government to the society 
which works the Calabro-Sicilian lines. 2nd. It will furnish to 
the Government, at the current price of the Italian Rentes, the 
fifty millions required to discharge the debts of the old society, 
and complete the new works of the line which are considered 
necessary. 3rd. The shareholders of the old society shall have a 
preference in competing for one-third in the formation of the new 
one—one of the conditions comprised in the offer of the Govern- 
ment being that the company should be completely Jtalianised. 

Railway News. |The Railway News imagines that No. 3 will not 
be accepted, as the old society is aFrench one. | 


THE half-yearly meeting of the Caledonian Railway Company 
was held in Glasgow on Friday, Mr. Hill the chairman, in moving 
the adoption of the = wy expressed regret that it was not more 
favourable, but his belief was that the next six months would show 
abetter balance, The trafticof the company continued to improve, 
and it could not surely be that all the increase would be absorbed 
in traffic expenses, yo with the corresponding period of 
last year there had been during the last six months an excess of 
expenditure for materials alone in the maintenance of way 
amounting to £43,000. The expenditure for fuel had been fully 
£40,000 in excess, the company having paid for the half-year’s con- 
sumption 4s, 2d. a ton abuve the average of the corresponding 
period. In wages the increase was £41,000. The traffic receipts 
in every department had increased, and higher rates had been in 
operation sometime. There had been further advances since the 
present half-year began, and wherever it was practicable the 
general rates would still more increase. The reduction of train 
mileage was being dealt with, and next half-year's statement would 
nome ye show a smaller number of miles run, 
ocal trains was being reduced, but where there were directly 
competing routes, as between England and Scotland, it was 
difficult to bring abont an alteration in that direction. Taking 
all things into consideration he had no misgivings as to the future 
of the company. The report was adopted, and a dividend at the 
rate of 34 per cent, was declared, A motion calling on the direc- 
tors to increase both rates and fares as soon as possible was 
adopted, 











An extraordinary case has just been disposed of by the county 
magistrates ago 4 at Derby, at which x engine-drivers in the 
employ of the Midland Railway Company, all residing at Lyd- 
church, a hamlet near Derby, were charged, on the information of 
the police authorities, with having been found, along with others, 
during prohibited hours, on the licensed premises of George 
Clarryott, Bridge Inn, London-road. It would appear that police- 
constable Harper visited the public-house in question during the 
afternoon of Sunday week, and there found in a club-room the 
defendants and upwards of 200 engine-drivers in the service of the 
Midland Railway Company, The men appeared to be holding a 
meeting, but there was no drink about. The defendants, in 
answer to the charge, each admitted that they were found on the 
premises as described, but contended that it was only an ordinary 
meeting of the Midland Railway Engine-drivers’ Friendly Society. 
As the bench was no doubt aware, the members were n i 
engaged other days of the week, and, therefore, they were in a 
manner compelled to hold their meetings every Sunday afternoon, 
They added that Mr, Fox, the late chief constable of the company, 
hadgiven them power to hold these meetings, and conse uently they 
were not cognisant of committing any offence. The deputy chief 
constable denied that any such authority had been given, The 
bench said neither the chief constable nor any one else could have 
given euch authority, One of the defendants informed the bench 
that meetings of the same character were held in towns 
without police interference, but was reminded that they could not 
legally meet during restricted hours in rooms attached to licensed 
premises, The deputy chief constable said the present 
tion had been brought forward solely as a precedent, and 
permission of the bench he would withdraw the charge, 
ants each paying the costs, and promising not to repeat the offence. 
= ae were accordingly dismissed. Great interest was 
manifested in the proceedings, 


The speed of the | 
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NOTES AND MEMORANDA. 


ProFessoR HEEREN has analysed Mushet steel and finds that, 
excluding carbon, and perhaps traces of other substances, it 
contains 8°3 per cent of tungsten and 1°73 per cent of manganese, 
Untempered, this steel resists the file, but after tempering it 
becomes much softer and readily yields. 

Accorp1nG to H. Roessler, the loss of gold in gold assay ineapaaee 

tage lose 


with the quantity of lead used for cupelling; 
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MISCELLANEA, 

Tue liability of ped valves to stick, in consequence of corrosion, 
is obviated by nickel plating both the valve and the seat. 

InoNnSTONE is now being raised at Monks Abbey, Lincoln, and 
shortly the Canwick estate will be opened up. At Swinderby 
borings for coal are being made. 

THE ex of British railway iron to Peru in the first six 

+h 





less than small ones ; the loss of gold is the smaller the more silver 
is — with it ; the loss of gold consists of two parts, one 
which is volatilised and one which is taken up by the cupel. 

A PAPYRUS manuscript found in an Egyptian tomb has lately 
been translated by a ro wae of Heidelberg. It is pronounced by 
the Heidelberger, says the Jewish World, to be an address of 
Rameses III. to all the nations of the earth, in which the king 
details minutely all the causes which led to the exodus of the Jews 
from the land of the Pharaohs, 

PROFESSOR BOuSSINGAULT states that a quantity of beef-tea, 
having been submitted some eight years ago to a temperature of 
20 deg. for several hours, has remained in perfectly good condition 
up to the present time. Sugar-cane juice was at the same time 
subjected to this treatment, and was found to be in excellent 
condition. Both substances had of course been kept in closed 
vessels, 

In a new work entitled Telescope and Microscope, recently 
published in France, the following method of obtaining a lens for 
a cheap microscope is ascribed to an experiment of Sir Humphry 
Davy. The process consists in igniting one end of a wheat or hay 
straw and allowing the entire spear to consume gradually, The 
cinder is then heated in the blue flame of a burner ; and from the 
silex contained a solid globule of glass is formed, said to be well 
suited for microscopic purposes, 

MM. TomMMASI AND MICHEL have suggested the substitution of 
ammoniacal gas for air, in propelling dispatches through the tubes 
of pneumatic systems. First, combined with water, the gas 
disengaged by heat enters the orifice of the tube, and, being under 
sufficient pressure, drives the dispatch boxes through before it, 
On reaching the exit opening it recondenses, forming a vacuum in 
the pipe through which the boxes may be returned by atmospheric 
pressure. ‘The apparatus is said to require very little fuel or gas, 

WE learn from the Scientific American that it has been ascer- 
tained by Professor E, N. Horsford that an ethereal extract of 
green leaves, which has been separated by hydrogen chloride into 
two layers, a yellow and a blue layer, contains in both portions 
phosphoric acid, iron, potassium, and calcium. He has further 
observed that a mixture of sodium phosphate and iron protosul- 
phate in presence of water is able, both in light and darkness, to 
reduce carbonic acid to carbonic oxide. From these observations 
it appears probable that the formation of a solution of a phosphate 
of iron protoxide may be a preliminary stage towards the 
production of vegetable tissue from the element of carbonic acid, 
water, and ammonia, Formic acid, itis well known, may be formed 
by the direct combination of carbonic oxide and water. 

In a somewhat recent number of the Zeitschrift d. bery und 
Huettenmennischen Vercines fuer Keruten, the author J. Mitte- 
regger, gives the analyses of the following irons, which are 
remarkable as containing arsenic: I. is a light grey iron; IL, 
white iron containing graphitic spangles ; III., white fibrous iron, 


1. IL. If. 
Graphite .. oc sc «8 of « ce ee 19300 8 800 0°550 
Comb. carbon... «se «ss es 0-955 1°555 125 
Silicon oe ee 08 ce ce 0.648 O'576 0192 
Phosphorus .. «+ «+ «- 0°440 0015 O41 
Arsenic .2 .. cc co es 1012 1200 1608 
Manganes@ .. «ss eo 0.722 0-759 220 
Copper es os 0133 «= 0020S O19 





0-075 





Calcium © 00 00 «8 cf 0 ef 
The arsenic is almost proportional to the combined carbon, while 
the silicon is inversely to the former. The only other account of 
arsenic in carbonised iron is in Percy’s Metallurgy, where the 
presence of arsenic in cannon-balle from Sinope and Algiers is 
mentioned, 

AN important paper ‘‘On the Behaviour of the Diamond and 
Graphite when Heated,” by G. Rose, has recently been published. 
From various experiments in which the diamond vd graphite 
were burned together in a muffle, the author draws the conclusion 
that the leafy graphite is much less combustible than the diamond, 
while the solid graphite is more easily burned. He found, also, 
that when air is excluded the diamond may be subjected 
to a temperature at which pig iron will melt, and to the 
strongest heat obtainable in a porcelain furnace without 
being in the least affected; but xt a higher temperature 
it is gradually transformed into graphite. Upon the same subject 
Mr. Spence, of Manchester, has made experiments which seem to 
prove that, under certain conditions, the diamond is combustible at 
a much lower temperature than has formerly been supposed. A 
South African diamond, of the size of a small pea, coated with 
refractory clay, was placed in a crucible with a mixture of soda 
and hydrate of lime, and then heated in a muffle for three days 
and three nights. On opening the mass it was found that the 
diamond had entirely disappeared, although the heat had never 
exceeded a cherry red, This experiment is very inconclusive, and 
we have a strong presumption that the diamond, which would 
have been worth £30 or £40, was stolen. 

Ir is of interest to observe the destination of the 295,213 
emigrants departing from the United Kingdom in 1872. As many 
as 233,747, nearly four-fifths of the whole number, went to the 
United States—140,969 males and 92,778 females, There went to 
the Australian colonies 15,876—9068 males and 6808 females ; to 
New-Zealand, 6616; to Victoria, 5269; to Queensland, 2380; to 
New South Wales, 1102. To British North America, 32,205 
20,092 males and 12,113 females ; 29,984 to Ontario and Quebee, 
2043 to Nova Scotia. To the West Indies, 22511518 males and 
713 females. To India, 1841; Straits Settlements, 76; Central and 
South America, the large number of 6411; to the Cape of Good 
Hope, 1456 ; to Natal, 386 ; toChina, 349 ; to Japan, 13 ; to Western 
Africa, St. Helena, and Madeira, 200; to Malta, 141; to the Falk- 
lands, 64 ; to Mexico, 63; to Mauritius, 56 ; to Eastern Africa, 7 ; 
to Aden, 1, Of the 68,951 ‘general labourers” no less than 
32,494 went to the United States; of the 2400 agricultural labour- 
ers, gardeners, &c., only 584 went to the United States, 285 to 
British North America, and as many as 1350 to Australasia ; of the 
9170 farmers, 7562 went to the United States, as many as 1215 to 
British North America, 334 to Australasia; of the 25,193 mechanics, 
16,570 went to the United States and 6454 to British North Ame- 
rica; of the 5569 miners and quarrymen, 4977 went to the United 
States, 446 to Australasia, 68 to British North America; of the 
299 coal miners 200 went to the United States; of the 1001 clerks, 
only 481 went to the United States, 215 to Australasia, 90 to 
British North America ; of the 501 (male) domestic servants, 390 
went to the United States, 42 to British North America, 40 to 
Australasia, Of the 13,838 female domestics and farm servants, 
10,925 went to the United States, 643 to British North America 
as many as 2018 to Australasia; of the 1470 gentlewomen and 
governesses, no more than $1] went to the United States. 306 to 

sritish North America, 121 to Australasia, Of the 118,190 emi- 

ants whose native country was England, 82,339 went to the 
Inited States, 16,691 to British North America, 11,611 to Aus- 
tralasia, 7549 to other parts; of the 19,541 emi ts of Scotch 
nationality, 12,691 went to the United states, 4254 to British North 
‘America, 1571 to Australasia, 1025 to other parts; of the 72,763 
emigrants of Irish nationality 66,752 went to United States, 
3437 (the great majority of them embarking at Londonderry) to 
British North America, 2066 to Australasia, to other parts ; of 
the 79,023 foreigners emigrating oY the ports of this country, 
68,137 went to the United States, 7805 to British North America, 
610 to Australia, 2471 to other ports. The nationality of the 
other emigrants, only a few in number, was not ascertained. 





this year were only 5467 tons, as compared with 21,491 
tons in the corresponding period of 1872. 

A sTRIKE has taken place at the Ouseburn Co-operative Engine 
Works, Newcastle-on Tyne, because the boiler makers received 
notice that they would in future have a regular wage of 27s, per 
week, instead of being paid by the piece. Boiler makers are rather 
behind the age. 

Tue Glasgow Sewage Committee have reported to the Town 
Council that, after all their experiments, they cannot recommend 
any plan for the purification of the Clyde, so they suggest that a 
Royal Commission should be applied for in order to obtain the 
evidence of some eminent authorities, 

THe managers of the American Centennial Exhibition intend to 
appoint agents, who are to preceed to the several islands and colo- 
nies in the Pacific, and to the whole southern coast of Asia, from 
the Phillippines to the head of the Persian Gulf, for the purpose 
of securing for the Exhibition of 1876, a complete display of the 
products, the wealth, the industry, and the resources of that part 
of the world. 

Some important appointments will shortly be made at Woolwieh. 
Major Brackenbury will be appointed to the Intelligence Depart 
ment of the War-Office, Colonel Close to be director of artillery at 
the Royal Military Academy. Colonel Campbell, Colonel Heyman, 
and Captain Noble, of the Royal Arsenal, will shortly complete 
their term of service, but, in recognition of their scientific attain 
ments, and the important work in hand, will probably continue 
their appointments. 

A comMITrer, appointed bythe Franklin Institute of Phila- 
delphia to determine a factor of safety for the iron of steam 
boilers, assume the ultimate etrength of a single riveted plate to 
be 34,000 Ib, per square inch, and recommend that 6000 Ib, per 
square inch be adopted for the working strain, This allows a 
factor of safety of 34,000 —- 6000 = 5°67, if we consider the 
ultimate Pavorer | of the material, or an average value for the 
factor of (34,000 + 2) + 6000 = 2°83, with reference to the elastic 
strength of the iron. 

Ir is stated that the extensive coal-fields of Sir George Suttic, 
Bart., Preston Grange, Mid-Lothian, have been leased for a 
number of years by a Welsh mining company, and operations have 
been commenced on a large scale. The som at Brisley Brae and 
Morrionshaven are also to be opened, after standing for many 
years, and it is expected that nearly 1000 men will be employed on 
these extensive workings. Morrionshaven, which was at one time 
a port of considerable note, but is now in a ruinous condition, is to 
be put into thorough repair. 

THE Scientific American states that a substitute for india-rubber 
has been found in a gum from the milkweed plant, or other plants 
of the Asclepia tribe, and from flax and other seeds, This process 
consists in macerating and fermenting the substances, and then by 
evaporation reducing the liquid so obtained to a thick gummy 
mass, The gum produced in this manner is alleged to possess 
many of the valuable qualities of india-rubber ; it is insoluble in 
water, and may be vulcanised with sulphur. The price of pure 
rubber is now very high, and the discovery of an economical sub- 
stitute is a matter of great importanee in the arts, 

A Pract of considerable importance with reference to the coal 
supply of Brazil has recently been ascertained by the Imperial 
Brazilian Collieries Company. The neighbourhood of San Jeronymo 
has been explored by this company, the result being the 
discovery of two splendid seams of coal, measuring in the 


one case 3ft. 4in., and in the other 3ft. 1l0in., which 
must yield immense quantities of good gas and steam 
fuel. These seams were reached when Mr. Laitz, one of the 


directors of the company, was at the collieries, and he expresses 
himself as being very contident that the best results will attend 
this discovery. To facilitate the transport of the coal to Port 
Alegre a railway about nine miles in length has been constructed, 
under the superintendence of a young engineer, Mr. Wm, Tweedie, 
and is now in excellent working order, On the 19th of July the 
railways and collieries were formally opened by his Excellency the 
President of the Province of Rio Grande do Sul. 

On Thursday, September 4th, his Excellency Lieutenant-Governor 
Freeling, C.M.G., was present at the opening trial of the traction 
engine and Blake's stonebreaker, lately imported for the purpose 
of improving the roads of the colony of Grenada. This method of 
macadamising has been introduced by Lieutenant-Governor 
Freeling on account of the scarcity of labour in the island, and 
gives every prospect of success. The engine, which was supplied 
by Messrs. Fowler, of Leeds, is furnished with india-rubber wheel 
tires, and Thomson's patent steel shoeing. The gearing is of steel, 
and every appliance has been adopted torender the engine suitable 
for heavy work on steep inclines. The necessary modifications for 
the engine were furnished from directions forwarded by Mr. Irwin 
Roach, Assoc, Inst. C.E,, Government engineer, The trial was in 
all respects satisfactory. After a considerable amount of stone 
had been broken the engine was detached, and its traction and 
steering powers exhibited in a variety of ways. 

WE quote the following from the New York Semi-Weeklu Times 
of Sept. 19th :—** A firm engaged in the iron trade in this city 
lately questioned in these columns the statement which had been 
made to the effect that 100 tons of retined American bar iron had 
been sold for American delivery at £11 10s, per ton, Our corre 
spondest stated that the quotation was equivalent to a net return 
to the shippers of 24 cents per pound, and they expressed a strony 
desire to be able to purchase some refined American bars at that 
figure, We do not ask the iron merchants of this city to consider 
their scepticisms misplaced because a cable telegram repeats the 
statement of the Shipping List. But it does seem curious that 
the shipment should be regularly announced, and its sale on the 
other side should be duly recorded, and yet that peuple well 
acquainted with the trade should treat the whole story as a fabri 
cation, There is cither some cunningly devised trick at the 
bottom of this transaction, or the iron trade of the country is ck 
veloping capacities of which its friends had no provious idea,” 

WirHt the last six months alterations and improvements in 
some of the leading thoroughfares of Diaimingham have been in 
course of completion of such a nature as almost eutirely to change 
the appearance of well-known localities, The effect of the alteru 
tions will be greatly to increase the somewhat scant architectural 
beauty of the town, One of the most crowded groups of old 
houses adjoining the London and North-Western Si»tion has 
been entirely cleared away, and the streets intersecting them 
widened and raised to the level of the station entrance. A 
new approach to the station from the West has been secured, 
and a handsome suite of oftices, warehouses, and a large 
hotel, built of white brick, have been erected. But it is in 
the neighbourhood of the Birmingham Town-hall where the 

eatest improvements are visible. Some two acres of old 
uildings, situated to the north of the Town-hall, have been 
levelled with the ground, and the building of » hand suite of 
municipal buildings has m commenced. The sharp corner of 
Ann-street and Congreve-street has beam rounded off, and several 
ards added to the width of the space opposite Peel's statue. 

he new municipal buildings, which are to cost nearly £100,000, 
will, with the projected new assize courts, form a nificent 





crescent to the right of the Town-hall looking from the bead of 
New-street. A handsome new post-office has been erected 





the Town-hall, and will be opened in a few 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvveau, Rue de la Banque. 
BERLIN.—ASHER and Co., 53, Mohren-strasse. 
VIENNA.—Mesasrs. Gerotp and Co., Booksellers. 
LEIPSIC.—ALpnHonse Dtirr, Bookseller. 

NEW YORK.—Wi.iMer and Rocers, 47, Nassau-street. 

TO CORRESPONDENTS. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts, we 

must therefore request our correspondents to keep copies. 
* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
yood faith. No notice whatever will be taken of anonymous 
communications, 

G. N.—Your sketch shows one of the oldest forms of steam valve in existence. 
Read Lardner “‘ On the Steam Bngine,” wn Weale’s series. 

3. KR. M.—We fear that there would be practical difficulties in the way of your 
scheme of erecting a looking-glass on curves to enable the drivers to see round 
the corner ; Lut the invention has at least the merit of originality. As re- 
gards your other inventions you need not go to the trouble of making draw- 
ings. If you will give usa general idea of the principle involved it will 
suffice, at least for the present. 

8. W. A. (Tunnel Locomotives.)—Nothing would be gained by the adoption 
of the compound system, and a good deal would be lost by the increased 
weight and complication of the engine. Youare mistakenif you imagine 
that the sensible temperature of the steam has anything to do with the quan- 
tity of water required for condensation. That depends on the weight of 
steam to be dealt with, and has practically nothing to do with its tem- 
perature. 

R UH. \Accrington.)\—(1) There is nothing to prevent you from entering the 
profession as a draughtsman, and you might find it possible to get into the 
shops for a couple of years if you havea little money. (2) If you are a good 
draughtsman you might earn at once about 30s. a week. (3) Your last 
question is not easily answered. As much depends ona man's tact and 
energy as on his skill. The opening is quite as good as any which a land 
surveyor's office can offer you, we think. 

J. C. (Newport.)—(1) The piston speed may vary within very wide limits in 
rolling mill engines without much affecting the economy of fuel, as such 
engines have seldom or never been worked with much expansion. We have run 
them at 420/t. per minute with very good results. (2) Many firms jit hori- 
sontal engines with condensers, the construction of which has been often 
illustrated in THE ENGINEER (see, for example, our impression for December 
13th, 1867), and which we regard as the best, that is to say, with the air 
pump worked from the end of the piston rod, (3) Condensers may be worked 
without air pumps, See THE ENGINEER for October 2nd, 1868. 











GRAPHOSCOPIC LENSES. 
(To the Bditor of The Engineer. 


Sir,—Will any correspondent kindly give me the name of makers of 
lenses as used in graphoscopes ? A. B, 





MALLEABLE CAST IRON. 
(To the Editor of The Engineer.) 

Sir,—Can any reader inform me where I sball be able to get the most 
reliable information on the facture of malleable cast iron, and whose 
is considered the best furnace for the process ? T. W. 

Sept. 30th, 1873. _ 





SOLDERING WITHOUT HEAT. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent kindly give me the address of the person 
advertising some time ago a solution for tinning and — 
J.T. MG. 


pent ? 
Heeley, Sheffield, Sept. 29th, 1873. 


FLOATING CAST IRON. 
(To the Editor of The Engineer.) 

Sir,—I observe in your issue of the 26th inst. aquery from “ Metal” as 
to the reason ‘‘ why a piece of cold metal immersed in a body of metal of 
the same gravity in a molten state floats on the surface?” The reason 
of the phenomenon alluded to is, that the specific gravities of the solid 
and of the molten metals are different, and not the same as ‘‘ Metal” sup- 
poses. When iron is at or about the melting point it is less bulky for 
the same weight as when in the cold state; the specific gravity, there- 
fore, of the cold metal is less than that of the molten, and as a conse- 
quence, the cold metal floats on the surface of the molten metal. It is 
this property of iron which gives to castings from that metal great 
shurpness of outline, as the liquid metal when solidifying expands and 
enters all parts of the mould. W. J. M. 

29th Sept., 1873. 
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ENGINEER AND ARTILLERY TRAINS FOR ASHANTEE. 

Wuen the first railways laid down in England began to 
develope into the system of iron arteries and veins that 
carry on the circulation of traffic that has now become so 
necessary to us, the question of the proper gauge became 
a serious one, and, as we all know, the ideas of different in- 
dividual conceptions had so far been worked out in Eng- 
land, that the desire for uniformity came too late to be 
carried into effect. In Ireland, where matters had not 
gone so far, uniformity was obtained by the decision of 
a Government officer—a Royal Engineer officer, in fact—but 
it was carried into effect only at a great sacrifice. The 
battle of the gauges was more than a mere question be- 
tween railway engineers. It became so well known to the 

ublic, that we can quote from an enigma by a non-pro- 
essional on the word gauge and gage,— 
**He still provokes the strife who lays me down.” 
Any definite conclusion that was arrived at resulted from 
a reference to Government. 

Under these circumstances we hardly expected that a 
serious, inconsistency, equivalent to that of two gauges, 
should come up in a glaring way in the Ashantee equip- 
ment—yet so it is. And we believe that what we now 
write is as new to the authorities as it is to our readers, 
the matter having escaped notice from some want of system 
which has led to two parts of the same machine being 
made on totally different scales—each very complete and 
good, and such as the authorities may well pride them- 
selves upon until they are brought together and found not 
to fit. 

The engineer train, traction engines, &c., have all been 
made to a track suited to a 6ft. road, and the artille 
train to one of 3ft. We shall proceed to show what excel- 
lent reasons there were for each decision. Based on all the 
information that we believe was supplied to them, we are 
prepared to show that Col. Field, R.A., the Superintendent 
of the Royal Carriage Department, and Lieut.-Colonel 
Leahy, who had to carry out the engineer traffic arrange- 
ments at Balaklava, and who from his present position at 
Chatham was now naturally called upon to draw up the 
engineer equipment, each came to thoroughly sound con- 
clusions. 

That there was clearly a missing link somewhere is 
obvious. It needs no knowledge of official secrets to point 
the inconsistency out ; it is only necessary for any person 
to visit the Royal Arsenal and Chatham to see it for them- 
selves, Lieut.-Colonel Leahy, R.E., we understand, was 
called upon to decide on the question of the locomotive 
traction engines and the trucks, together with the rails, 
&c., to be supplied, to lay down where practicable. 
The question, we fancy, came simply in the following 
form : Given a country of thick jungle, morass, and hill, 
where beasts of draught cannot live ; supply the best means 
of conveyance of the military material of all kinds? In 
answer to which we will give what we may suppose to 
have been Colonel Leahy’s grounds for arriving at the 
decision he did. There exist at Chatham two kinds of 
locomotive military engines, the steam sapper and the 
trench engine. Both these are valuable in their own way, 
but neither exactly suited to the very peculiar work required. 
The trench engine is specially made to run on a narrow 
track, and this is a great recommendation. The steam 
sapper, on the other hand, has a 4ft, 84in. track, requiring 
a 6ft. road. The trench engine, however, is not powerful 
enough to draw any considerable weight up an incline, 
while the steam “9 is made purposely to do this very 
thing ; and although it may not be at once apparent, this 
practically offers nearly the same advantage as a narrow 
track in a hilly country. For the objection to the broad 
track is the = hie entailed in making the road ; but where 
the incline is such that the road has to zigzag, the labour 
saved in decreased width is made up in increased length. 
And in a doubtful or dangerous country it is obvious that 
great evils accrue to any increase of length arising from 
the low limit to the incline that can be given to 
the road. In Abyssinia, we believe, a mistake of 
this kind was e. The engines there employed 
could only work on an incline of 1 in 60, whereas 
the country generally rose at a slope of about 1 in 
40. Clearly it is necessary to consider the general 
rise or fall of the ground over which operations are to be 
conducted, in order to supply a suitable engine. On this 

und taken alone, we think Colonel Leahy’s choice might 

commended. We say his choice, for it was a matter of 
selection between the two; a new engine could not be 
devised and constructed in a fortnight, and on the first 
engine sent out depended the question of gauge, of rail, or 
width of road, The steam sapper is capable of drawing a 
load of six tons up a slope of 1 in 14; fifteen tons up a 
slope of 1 in 30, and, we believe, twenty-five tons up an 
incline of 1 in 40, 

Many other considerations, however, came into the cal- 
culation. The trench engine only runs on rails, its wheels 
are diminutive, and placed beneath the body of the engine. 
Its construction, therefore, does not admit of the applica- 
tion of the large wheels necessary for traction on roads. 
Further, it is not made specially to take to pieces and con- 
vey piecemeal from place to place, like the steam sapper, 
whose largest portion when asunder weighs only 18 cwt., 
while all the rest weigh under half a-ton. Then again the 
steam sapper may be used as a stationary engine to haul 
carriages up an incline in the manner adopted in the 
Crimea. It may be made to perform various classes of 
work, such as sawing, grinding, and driving machinery ; 
and speaking generally, unlike the trench engine, it requires 
no special locomotive skill in its management and driving, 
hence its adoption. 


But it may be asked might not Colonel Leahy have ~ 
borne in mind the fact that artillery carriages might be 
devised, on some different principle, by others who 
were not in possession of the information that he had 





at hand? Would not this occur to an officer 
capable of seeing beyond his own immediate work ? 
The answer to which is that Colonel Leahy did 
see beyond his own immediate work; he actually 


|took the question of artillery carriages into account. 
|The track of the steam sapper is exactly suited to 


the track of ordinary artillery field carriages; nay 
more, by the adoption ef an ingenious device of Lance- 
— Swan, of the Royal Engineers, the ordinary 
artillery field carriage may be run on rails after the steam 
— This device consists in a small flange of iron, 
which can be let down so as to fit against the inside edge 
of each wheel at its lowest point. Thus the wheel can 
turn round and run along on a rail.on which it is held by 
a fixed flange, whose friction as it slides along the rail is 
really not considerable. 

Colonel Leahy, therefore, knew the service carriages of 
the Royal Artillery, and had made provision for them by 
road or rail, It can hardly be urged that he ought to have 
known by intuition that Colonel Field would, by an effort 
unprecedented of its kind, devise and make gun carriages, 
limbers, &c., of a special pattern in a single fortnight. The 
fact is that the > ard arrangements are so complete 
that we regret having to notice them in an article directed, 
in a measure, to point out a fault. 

A line of railway has been prepared, including rolling 
stock, &c., costing only about £1000 per mile, and easily 
laid down.* Could a special project be drawn up at 
leisure, it appears as if it would be right, under the very 
peculiar circumstances of the absence of beasts of any kind, 
to lay down a railway in preference to an ordinary road. 
It would not take longer, if so long, to effect, and the path 
would be a sufficient one for human beings. It would 
only be necessary to clear the brushwood away, and find 
good bearings for the sleepers, leaving a fair sort of track 
for the men to march on. An engine of narrower gauge 
than the steam sapper, made powerful enough, and possess- 
ing its traction a4 other service recommendations, would 
be what would be desired. Under the circumstances, we 
could hardly be better supplied than we are. The Artillery 
train we described in our last number. Colonel Field, on 
receiving information of the special character of the 
country, of the primary importance of saving life and 
labour in clearing away jungle, of the absence of beasts of 
draft, &., at once offered to make a special train of car- 
riages based on what had proved good before, the Chinese 
equipment. This train was made to be hauled by men, or 
to be taken to pieces and carried, as shown in our cut last 
week, by men or women; for, we regret to say, the latter 
perform most of this work in this part of Africa, It is 
complete, and in itself admirable. A train of there 
special wagons, jointed together, as it were, with pintails 
and perches, is capable of winding like an eel through 
tortuous paths. Indeed, we have not in our description 
done full justice to it. The construction of the wheel and 
the absence of set of the axletree arm are such as to 
give it a rather better upsetting angle, a greater strength 
against lateral thrust, and a greater power to move on 
inclines than we gave it credit for, All this was, we ima- 
gine, known to the War-office. How could it be supposed 
at Woolwich till the steam sappers arrived that the Royal 
Engineers were going to make the very new and complete 
arrangement they have done? 

What is the result? We have an engine with its own 
trucks all made for a 4ft. 8$in. gauge of rail or a 6ft. road, 
and a long train of special artillery carriages made for a 
3ft. road. It would be bad enough to have to link the 
narrow little carriages on to the large engine. It would 
form what we may call a “ tadpole train” rather than the 
“eel” contemplated at Woolwich. The worst of it, how- 
ever, is that, like a tadpole, there would be a danger of the 
tail eventually coming off, for we believe that if a long 
enough train of these little carriages were made to form a 
good load for the steam sapper, the pin-tails or perch-eyes 
of the front ones might very ibly give way. What is 
to be done? Perhaps a double train two abreast may be 
made to follow by traction, but rails are out of the ques- 
tion. A second supply of carriages of the ordinary service 
size might be sent, but such a course is questionable, be- 
cause we may suppose some kind of terminus to the steam 
sapper line, and the carriages supplied by the Royal Car- 
riage Department are admirable for the field. Probably 
many of the carriages will be taken to pieces and sent some 
distance in the railway trucks. On the whole, with officers 
determined not to make difficulties, we dare say they 
will do very fairly; still, with a view to possible future 
wars, we cannot but think that provision should be made 
against again making a chain with such a missing link. 


THE DECAY OF THE BRITISH ASSOCIATION, 

Ir is about forty years since the British Association 
came into existence. It owed its creation mainly to the 
rebound from the general torpor into which scientific 
research in Great Britain had lapsed during the long wars 
that excluded Englishmen from the Continent, urged into 
energy by the ap of Herschel, Babbage, and others, on 
the decline of science in England, and by the growing con- 
sciousness amongst the best cultivated and most scientific 
minds, of how far we had, during the half century pre- 
ceding, dropped astern of continental research and dis- 
covery. Its inauguration at York by the united action of 
a set of quiet, unobtrusive men of science and of research, 
was a wise move, made at the right moment and in a right 
spirit ; and for many years its power and influence in pro- 
moting the advancement of science was great, and con- 
stantly on the increase. It lived down the early sneers 
of the Times, and the prejudices of sectary and 
theologian; and the earlier volumes of its Reports, 
extending to more than a score in number, attest 
the solid and enduring value of the scientific labours 
contributed to the Association by those who were 
at once the workers in it and the pilots and mana- 
gers of its couree. It reckoned amongst its workers 


* Rails and fish-bolts about £600; sleepers, about £220; and engines, 
and other expenses, £180. The rails are light, about 24 Ib. 
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and councillors many names of men of brilliant or world- 
wide scientific reputation—Brewster, Dalton, Thomas 
Thompson, James Forbes, Herschel, Babbage, Faraday, 
Peacock, Whewell, De la Beche, Sedgwick, Murchison, 
3aden Powell, George Rennie, and others, not to mention 
some distinguished foreign savans who habitually attended 
the meetings, now all gone to rest, and whose reputa- 
tions were as the trumpet call or gathering song to the 
masses who assembled at its meetings. To these there 
are as yet, it cannot be concealed, no adequate successors. 

The popular element—which was rightly made an 
element in the constitution of the Assdciation from the 
beginning—the festive circumstances, the friendly greet- 
ings, the stimulus to work and toward excellence afforded to 
the beginner and to the provincial by seeing the faces of men 
whose names and works they had only known and reve- 
renced before the opportunity freely given in “the sections” 
to small or unknown men to produce before wise and critical, 
but yet indulgent judges, whatever they had wrought out 
and deemed new or good,—all these, as ends and desires of 
the Association, were well understood by its earlier rulers, 
and during the years of its great successes the balance 
between the mere vulgar or external elements of its 
meetings and the less showy or secret work of its genuine 
scientific labours and aims,was well understood and carefully 
preserved, ‘This career, however, was not destined to last. 
Were we to try to fix a period when decrepitude and decay 
first began to appear, we should fix it at about 1850. 

We have not space, nor is it immediately our province, to 
trace in detail all theconditions and circumstances that have 
led to that lamentable decay which the British Association 
of the present day presents, as compared with the story of 
its early life. That it has decayed at all may be denied, 
perhaps, in loose and purposeless phrases, by the Tapers and 
Tadpoles who fuss and flit about all such scientific or 
pseudo-scientific meetings ; but to those capable of a sound 
and unbiassed judgment, it is but too plain that neither 
men, the meetings, nor the results—as proved by the publi- 
cations of the Association—are what they once were, and 
that unless the further progress of the downward career 
can be arrested, and much uphill work done to regain the 
height from which it has fallen, the British Association 
must in a few years cease to exist, or descend to the 
position of an annual mountebank gathering, in which any 
trace of its original high aims and efforts will be unre- 
cognisable. 

One or two chief elements of this decay which threaten 
extinction we may just glance at, for upon their prompt 
removal will depend whether the lost ground be ever 
regained or not. The governing body of the Association 
is, or ought to be, its council. Any one who will com- 
pare the list of the council in the first decade or so of the 
Association with that of those who now constitute it, will 
see what a different stamp of men constitute it now and 
did so then. Position on the council has been abused by 
patronage. Men are there because of money, rank, influ- 
ence, political or official—rather than men with scientific 
research as their grand recommendation. We will not 
dilate on how this has come about, but one of its male- 
ficent results has been lax and misguided management, by 
which three great evils have been able obtrusively to take 
possession of the Association. 

First,vulgar gobemouche lionising has come to be the centre 
point instead of scientific work done at the annual meet- 
ings. What was the great point relied upon “ to draw” 
at the Brighton meeting of last year? The flashy agent 
of a’cute American newspaper, which had sent him after 
“our illustrious traveller” who would not himself com- 
municate his whereabouts in Africa. Who was to have been 
the grand lion at Bradford? Sir Samuel Baker, 
fresh from having, according to his own account, extin- 
guished slavery for ever in Africa. Are either of these 
scientific men? Have their objects respectively been 
scientific? That same tinsel and fulsome stuff by which, 
under the late Sir R. Murchison, the Royal Geographical 
Society was made to appear “a vast success,” has been 
brought into the British Association through “its most 
popular” section, the Geographical. 

Secondly, through complete abeyance of any judicious 
veto on the part of the council and of sectional 
officers, the Association has heen let to fall to the 
position of an advertising engine, and one necessarily, 
in a trade sense, of the most unfair and usurping sort. 
This has been done more markedly through the Me- 
chanical section, where there was most opportunity and 
temptation for it. We shall not place ourselves in the 
invidious position which we might do by giving instatices 
with names. Abundant examples, however, can be cited 
where men of no pretensions to scientific research— 
whatever quasi scientific character may have attached 
—have been enabled to thrust themselves forward 
as officers of this section, for the purpose, as after- 
wards appeared, of broaching and diligently puffing 
in the sectional proceedings some personal crotchet or 
some trade object of their own. Pufting under the stole of 
science has not been confined, however, to the mechanical 
section. 

Thirdly, the gates have been thrown wide open to clap- 
trap and personal glorification. Time was when as soon 
as the sections were formed by the choice of committee and 
officers, each was content to settle down at once to its 
legitimate business of hearing papers on subjects supposed, 
on good grounds, to be more or less new or valuable ; and 
when the great discourses of the evening meetings were 
at least aimed to be confined to special subjects of 
absorbing scientific breadth and interest, descriptive of 
some great advance made by the lecturer, or with which 
he was especially conversant. Now no section can go to 
work until after the president has had his little say out 
in the shape of an inaugural address, as though within the 
term of one short year, and the limits of a section’s 
objects, there were, except rarely, need for any such 
addresses; and in defiance of the fact that the, perhaps, 
mediocre men who not by any means unfrequently now 
onary these sectional president chairs, were necessarily 
capable of such addresses of a sort to be of the smallest scien- 
tific value. We have only to read the reports of these 








Maugurals to see what t heir average value is weighed 
in the scientific balance. So, too, the evening discourses 
of better days have come, with some exceptions, amongst 
which we may place Professor Maxwell’s able discourse 
on “ Molecules,” at Bradford, which it is not too much to 
say is the redeeming feature of the late meeting— 
to be mere flashy dissertations on things in general, such 
as the uses of the imagination in science, &c., and now and 
then having a strong smack of “ the shop” on the choice of 
subjects. Fourthly, the aims of the Association have been 
diverted from their legitimate object, the “ Promotion of 
Science,” to making it an organ or instrument for influencing 
Government and official persons, with a view to legislative 
or other crotchets, or to procuring funds from the public 
purse—objects foreign to the original views of the Associa- 
tion, which proposed by its own machinery to raise its own 
funds, and by their aid only to help research. 

Lastly, the Association has meddled with public matters 
of various sorts—from education to total abstinence—with 
which it has no proper concern, and has latterly permitted 
subjects of all sorts and kinds to be broached in that 
section, which our droll contemporary Punch, years ago, 
with a prescience that did him honour, called that of 
“Humbugology and Ditchwateristics.” Who could have 
imagined that the Association should have reached the 
bathos of a soeial science congress, when a whole section 
sat tittering while a lady discoursed nonsense on co-opera- 
tive homes. Such stuff, if only worthy of the polite and 
gentle banter it elicited, ought never to have been permitted 
to be heard at all. 

No one will mistake us of entertaining any feelings other 
than those of genuine goodwill towards the British Asso- 
ciation. We recognise its original grand aims; we partici- 
pate in its past labours and triumphs; we believe still in 
the possibility of a great and valuable future before it of 
usefulness and honour; but if it is to hold such a career, it 
ean only be by a very radical change and reform in its 
management and practice. 

It is because of this goodwill that we have, in very plain 
words, endeavoured to lay open some of the causes of its 
indubitable decay. We wish that space, and the claims 
upon that of our own more direct objects, had enabled us 
to do so more fully and systematically. 


AERO STEAM ENGINES. 

TE use of expanding air instead of steam as a means of 
obtaining motive power has long been a favourite device 
with many engineers. Ericsson, Siemens, Wenham, and 
several others, have all tried to construct a really effective 
hot-air engine; and it is not too much to say that they have 
one and all failed. Their theory is perfect; and the ma- 
chines in working display no marked departure from the 
theory on which their principles of action are based. Hot- 
air engines have, indeed, proved eminently economical in 
fuel, and it is therefore extremely desirable that they 
should give as much satisfaction in other respects to those 
who use them, but this they have never yet done. They 
all fail because of the difficulty of maintaining efficient 
lubrication in the first place; and in the second, because 
various parts of the complete machine are liable to 
distortion from the long-continued action of very high 
temperatures on the metal of which they are made. 
It may be taken for granted, that no system of con- 
structing hot-air engines has yet been brought pro- 
minently before the world which bids fair to be even 
moderately successful in the commercial sense of the word. 
As, however, an air engine is more economical in principle 
and practice than a steam engine, and as the last is a com- 
mercially possible machine, whereas the first is not, in- 
ventors have proposed to combine the two, and so to 
construct a machine which though less economical than a 
hot-air engine pure and simple as regards fuel, shall be 
more economical than any steam engine. Several attempts 
to introduce this principle have been made from time to 
time within the last few years, all with more or less suc- 
cess, and it is proper to say that whatever the results ob- 
tained, whether satisfactory as regards economy of fuel or 
not, we have no recorded instance where failure took place 
under the combined air and steam system from want of 
efficient lubrication, or because of distortion or over heat- 
ing of a metal surface. 

Aero steam engines may be divided into three classes. 
In the first we have machines in which the proportion of 
air used is very considerable as compared with the volume 
of the steam. In these engines, indeed, saturated steam is 
used as a means of lubricating the surfaces more than any- 
thing else, the production of the steam frequently taking 
place within the cylinder, the heated sides of which evapo- 
rate a jet or spray of water, thrown in at each stroke. It 
is quite ible under this arrangement, however, to use 
so little water that the engine becomes to all intents and 
purposes a hot-air engine only, with all its defects. In the 
second class, we have the air introduced into the steam-pipe 
or valvechest, and in considerable quantity; Parker’s system, 
often described in our pages,comes into this class. And, 
lastly, we have the system under which air is pumped into 
the water in the boiler; Warsop’s aero steam engine is an 
excellent example of this class. In considering the relative 
merits of the three systems, regard must be had to various 
conditions of working. For the present we may almost 
disregard the first scheme, owing to certain practical 
difficulties not yet overcome in proportioning the quantity 
of water injected to the work to be done, in distributing it 
equally, and in averting the risk of injury which may 
follow on the sudden fall of temperature caused at the 
moment the water is injected by its rapid evaporation. 
There is, however, something to be said in favour of the 
system ; but we believe that the same end can be attained 
with less trouble, and far more satisfactorily upon the whole, 
by some such arrangement as that of Mr. Parker’s, by which 
the air is combined with the steam before reaching the 
cylinder. On three distinct occasions we have carried out 
elaborate experiments with engines working on Parker’s 
system, and invariably with the same result, namely, that 
if the sensible temperature of the air injected is brought 
up to the sensible temperature of the steam, by utilising 
the waste heat of the flues, &c.—a comparatively easy 








operation—an economy of from 25 per cent. to 40 per cent. 
may be effected in fuel without in any way endangering 
the cylinder. But Parker’s system is not applicable to 
condensing engines; nor will a Parker engine, working, as 
it must of necessity do, at a comparatively low pressure 
with a late cut-off, compete with a first-class condensing 
engine working with high-pressure steam and an early 
cut-off ; but this defect is not due to the use of air, 
but the manner of using it. Mr. Parker uses an in- 
ducing current of steam to take the air in, and the 
pressure of air and steam in the cylinder never exceeds 
one-third of the boiler pressure. However, there are cir- 
cumstances, where engines are now working much throttled, 
to which the Parker system could be applied with a direct 
saving of, as we have said, from 25 per cent. to 40 per cent., 
but it requires some discrimination to say where it may 
and where it may not be applied with benefit. Of course 
if we give up the induced current device, and simply pump 
the air into the steam pipe, we can maintain any pressure 
we please less than that in the boiler, and it will then have 
to be decided exactly how much air it is desirable to intro- 
duce. Before going further it will be well to point out 
here that, from some cause at present not completely ex- 
plained, the mixture of a small quantity of air, say 6 per 
cent. or 7 per cent., with steam, tends powerfully to pre- 
vent condensation in the cylinder. We believe that 
this fact was first publicly stated by the late Professor 
tankine in this journal. His premature death unfor- 
tunately prevented him from carrying out any experiments 
on the subject ; but Professor Osborne Reynolds has done 
that which Rankine did not live to do, and he has 
communicated the result of his experiments in a valuable 
paper to the Royal Society. The results arrived at by 
Professor Reynolds are, as we have stated, that, speaking 
broadly, an admixture of about six or seven per cent. of 
air with steam tends powerfully to arrest condensation 
and promote economy. 

teturning now to the point we are discussing, namely, 
the proper quantity of air to introduce, it may be stated 
that as cold air shouid never under any circumstances be 
pumped in amongst the steam, so, as much air may be 
used as can be supplied at the same sensible temperature 
as the steam, the air to be heated by the waste gas in the 
flues. Of course it might be possible in this way, by using 
a very small boiler and a big grate, to introduce more hot 
air than would be advisable, and the engine would then 
come to be ranked in class I. In practice, however, no 
such result is likely to take place, and the quantity of 
heated air to be obtained with the aid of the waste gas will 
seldom exceed ten or twelve per cent., if so much, of the 
whole volume of fluid passing through the engine. It is 
obvious that if the introduction of this ten or twelve 
per cent. is not attended with loss of pressure, and 
that the draught in the chimney is not too much re- 
duced, that then the direct saving will be measured by 
regarding each foot of air used as a foot of steam saved; 
the air being measured, however, not by its absolute 
volume in the cylinder, but by its relative volume as com- 
pared with that which it possessed before it passed through 
the heating coils. Thus, if we take 1 Ib. of air at 65 deg. 
to measure 13°5 cubic feet, which is not far from the truth, 
then at 212 deg. that pound of air would occupy seventeen 
cubic feet nearly, and the percentage of saving effected in 
such a case would be represented by 17 — 13°5 = 3°5 cubic 
feet only, and soon for higher pressures. Indeed, at atmo- 
spheric pressure, or 212 deg., no benefit would be gained ex- 
cept that due to the fact that the air-pump would have to 
extract but 13°5ft. of air, while 17ft. passed through the 
engine. In theory there is a direct saving to be effected by 
using air instead of steam, owing to the difference in specific 
heats, &c., of the two fluids; but into this question we shall 
not enter now, preferring to confine our attention to the 
fact that air may be used to catch up and save waste heat 
in a way that is impossible with steam, because the sensible 
temperature of the steam is little below that of the flues, 
and so in properly constructed boilers there is not much 
heat to take up; and secondly, because if there was, the 
steam would be superheated at the risk of destroying the 
cylinder. It must not be forgotten, however, that the 
temperature of the air is greatly augmented by the com- 
pression required to force it into the boiler; and if the flue 
temperature be little greater than that of the air, then 
there will be very small or no advantage derived from 
the heating coils; and the rise in sensible temperature is 
very considerable, for if we assume the volume of a pound 
of air at 32 deg. as 12°5 cubic feet, then the volume at any 
T + 461 deg. If we 

493 deg. 
take the available flue temperature as 400 deg.—which 
would correspond to steam of nearly 250 1b. pressure—we 
shall find that 12°5 cubic feet of air would only be dilated 
into 21°8ft. by a rise of 400 — 32=368deg. But if the 
volume remains unaltered, then the pressure would be 
increased to about 27 Ib. only,* from which it will be seen 
that an apparently insignificant amount of work done bythe 
compressing pump will render the flue temperatures unavail- 
able as a means of economy, unless under conditions which 
only obtain in boilers with deficient heating surface and 
fixed very sharply. Thus,the up-taketemperature in marine 
boilers is often 800 deg., and if the pressure in the boiler 
is at the same time moderate—say 20 1b. or so—then an 
absolute economy would be effected by the use of ail- 
heating coils, which would be impossible if steam were 
used instead of air, because the steam would become so far 
superheated that the cylinders would be ruined long before 
it could reach a temperature of nearly 800 deg. It 1s 
quite possible, however, that air at S00 deg. might be 
pumped into the steam space; but in this case the effect 
would be that the air would fall to the temperature of the 
steam, the efficiency of the mixture being slightly aug- 
mented either by superheating to a perfectly safe extent, 
or by merely effecting the evaporation of the suspende 
particles of water in the steam. sa 

We come now to the third system, which consists 1 
pumping air into the water in the boiler. As we have 


given above applies only 


other temperature T will be 12°5 x 


* This is not strictly accurate, as the formula 
to constant pressures and variable volumes. 
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shown, the mere act of condensing the air—that is to say 
raising it to the required pressure—will also with most 
stationary boilers, elevate its temperature so much that 
nothing will be gained by passing the air through coils in 
the flues ; but the air so introduced does beyond question 
operate economically in a way which, as we have said, has 
not yet been fully explained. In the first place, it pro- 
motes the conversion of water into steam in much the 
same way that certain chemical operations are facilitated 
by the presence of bodies which, taking no apparently 
active part in the chemical phenomena which go on, and 
remaining unaffected themselves, yet induce an active 
action which without them is wholly wanting. It has long 
been known, indeed, that when experiments on the econo- 
mical efficiency of steam engines are being carried out, much 
advantage is derived by refilling the boilers, to begin with, 
with pure fresh wnboiled spring water naturally airated. 
No one has yet carried out the system of feeding air to 
boilers so fully as Mr. Warsop. At the recent meeting of 
the British Association at Bradford, Mr. Eaton read a short 
paper on the Warsop system, the principal features of which 
we cannot do better than reproduce here, as the state- 
ments made bear with precision on the subject matter of 
this article. The principle of the Warsop system was ex- 
plained at the Exeter Meeting of the British Association, 
and certain results obtained in practice were brought be- 
fore the Institution of Mechanical Engineers in Birming- 
ham, and the substance of that paper has been published 
in our columns; it will be remembered that it referred toa 
locomotive, No. 369, on the Lancashire and Yorkshire 
Railway, which had one feed-pump removed, and replaced 
by a single acting air-pump; Mr. Eaton’s last paper gave 
a summary of the results obtained with this engine, which 
we reproduce in the following table, premising that No. 38 
is a sister engine to No. 369, and that the work done by 
each engine was as nearly as possible the same. 








. | Engine | | Average 
A.D. Engines. | miles Coal consumed. Ibs. 
run | per mile. 
| 
In steam. | Tons. cwt. 
1871 No. 369 | 2104s | 403 6 42°92 
In steam and ain. | | 
1872-3 No. 366 |} 27,994 | 472 10 37°89 
| 
1872-3 28,053 550 10 45°95 





Six engines are constantly employed between Normanton 
and Liverpool, and Mr. Eaton gives the performance of 
these six engines for six weeks, ending July 3rd, 1873, as 
follows :— 














| Diameter Engine Average 
Engines. | of miles Coal consumed lbs. 
| cylinder. run. } per mile. 
inches, Tons. cwt. 
369 15 4477 65 5 32°64 
(Steam and air.) 
38 15 3987 | 74 0 41°57 
(Steam. ) 
329 16 4700 S4 15 40°39 
17 4353 74 15 8°47 
17 4698 75 15 36°11 
17 4310 77 5 40°15 
-- Total .. .. 26,525 451 15 _ 





According to Mr. Eaton the air was sent into the boiler 
at an average temperature of 650 deg. As the boiler pres- 
sure is not stated, we are unable to say what the tempera- 
ture of the air was as it left the condensing pump. One 
remarkable feature in the working of the engine was ,the 
almost total absence of incrustation. 

Balancing all the advantages and disadvantages of the 
various systems, we arrive at the conclusion that a very 
considerable economy can be effected—especially in working 
engines very expansively—by the introduction of air into 
the water of the boiler on Warsop’s system; but the quan- 
tity required is only small, and in properly set boilers 
nothing whatever is to be gained by the use of coils in the 
flues, except in so far as their presence prevents the air 
already heated by the air pump from being cooled. 


FOOTPATHS OF BRIDGES, 

Numerous experiments have been recently tried in the 
metropolis and elsewhere with the view of ascertaining 
whether the surface of a street should be, so to speak, in 
one piece or in several. Stone blocks, wooden blocks, iron 
blocks, and endless combinations of these three materials, 
have been successively exposed to the effect of the tremen- 
dously heavy traffic which is to be met with in only one 
city in the world. From one cause or another, whether 
noise, imperfect bedding, unequal wear, slippery surfaces, or 
inferior material, the polylithic principle has not been 
found to answer. Otherwise the necessity would not have 
arisen for a trial of what may be termed, by way of contra- 
distinction, the monolithic principle, as exemplified in the 
gradually increasing use of asphalte. The absence of 
noise appears to be one of the chief commendable features 
of this road surface. It is true that this advantage is ob- 
tained by the employment of a wooden surface, but not to 
the same degree. So far as the wheels of the vehicles are 
concerned, their passage over an asphalted road is attended 
with practically not the slightest noise whatever. Wooden 
blocks occupy an intermediate position in this respect. 
They do not afford the noiseless path to the wheels pre- 
sented by asphalte, nor do they, on the other hand, give 
rise to the resounding din, which to the traveller is an in- 
fallible indication that he is approaching a great city, 

As with roads and streets, so with footpaths. The latter 
are exposed to many of the vicissitudes which befall their 
parallels outside the kerbstones, and the choice of a material 
suitable for them is similarly undecided. It lies, however, 
In one or other of the two systems equally applicable to 
roads, An instance of the abandonment of the polylithic 
system and the adoption of the other has recently occurred 
in the case of the footpaths, of Westminster Bridge. A 
short time since the tiles forming the original footpaths 
were all removed:on the down-stream side of the bridge 
and the pathway relaid with asphalte. At the present 
moment the same operation is being vepeated with regard 
to the up-stream side of the structure. The Limmer Com- 
pany are hard at work ripping up the old tiles and pre- 
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paring the bed for the asphalte. That the original pave- 
ment was a total failure, any one who has had the misery 
of walking over the bridge in wet weather knows to his 
cost. The footpath was nothing but a succession of 
puddles and little pitfalls, so numerous that to avoid them 
was impossible, and to prevent being wet up to the ankles 
was equally impossible. The tiles not only were unevenly 
bedded, but wore unequally, and frequently broke as well. 
In a word, they,were ornamental and not useful tiles— 
ueither large nor thick enough for the work they had to 
do. They were far more suited to the floor of a conser- 
vatory than the footpaths of a bridge of the size and 
importance of that at Westminster. It would be prema- 
ture at present to judge of the success of the new pathways 
but a cleaner and more comfortable surface for pedestrians 
could not well be found. 

With these facts before us we are fully justified in 
asserting that the principle of constructing the footpath of 
a bridge of an indefinite number of small component parts 
has failed. Is the failure due to a defect in the principle 
itself, or to practical details in connection with the quality, 
nature, and dimensions of those several parts? Would a 
different material under the same conditions give a different 
and a better result ? This question is worthy of considera- 
tion, inasmuch as the very principle which has proved a 
failure at Westminster has been adopted at the Albert 
Bridge recently opened at Chelsea. If it is the principle 
which is in fault, then in a short time the same fate which 
has :ulready befallen one structure will as certainly happen 
to the other higher up the stream. There are, inde- 
pendently of the principle, some considerable points of 
difference between the two descriptions of pavement used 
in the bridges under notice. Those which were originally 
laid down at Westminster have been already described. 
Those at the Albert Bridge are made of Ransome’s patent 
stone, already well-known in architectural and engineering 
circles. They are in the form of squares, 12in. by 12in. 
in lineal dimensions, and 1}in. in thickness, and are mani- 
festly of a stronger and more durable character than those 
discarded at Westminster. The manner in which they are 
laid and bedded is also different. The whole footpath is 
planked over, and the squares bedded upon the planks ina 
layer of bitumen, the joints being subsequently flushed up 
with thin grouting. In all footpaths of the polylithic 
type the nature of the bed upon which the separate parts 
rest is of the greatest importance. The size of the parts 
has, no doubt, considerable influence upon the durability 
of the whole, but experience shows that this feature does 
not necessarily ensure success. Nothing makes a worse 
footpath than the ordinary flags after a very few months of 
wear. When newly laid down they appear as if they would 
last for ever, but the traftic soon begins to tell upon them. 
The joints open, they sink in some places and rise at others, 
and the water lodges in every unevenness which presents 
itself. The expense of a flagged footpath is very heavy, as 
may be readily imagined from the large quantity of 
mason’s work which attaches to it. The joints are all 
squared, and the setting is frequently a troublesome job. 
The artificial stone has the advantage of dispensing with all 
this cost, and is, moreover, more easily replaced in a foot- 
path than the flags. We shall watch with interest the 
result of the adoption of the type of pavement at the 
Albert Bridge. 








THE DANKS FURNACE. 

INFORMATION has reached us cohcerning the operations of 
Danks furnaces at the Carlton Industrial Company’s Works, 
and at the Erimus Works, where they have been most recently ap- 
plied, which promises little short of a revolution in respect as well 
of the cost of the making of finished iron as in regard to the 
labour question. Experience seems to confirm the statement made 
early in the history of the invention to the effect that twelve 
Danks furnaces, with their accompanying machinery, will produce 
as much iron as fifty ordinary puddling furnaces; and that the 
outlay in laying down the machinery is about equal in both cases. 
Contrary to the expectations of these who are averse to the new 
method, the iron appears to be well manipulated throughout, and 
possesses fibre that from the same pig iron it would be impossible 
to secure by the use of the old hand furnace. This statement, 
however, must be taken with reserve. At the works we have 
mentioned there is now being produced, with Cleveland iron alone, 
puddled bars of a quality pronounced to be equal to those made 
by the old furnace trom Staffordshire all mine pigs.” We under 
stand that there is a saving in favour of the new method of at least 
30s. per ton to start with. Then the yield is much larger. The 
expensive fettling now employed in the old plan, with hardly any 
other beneficial effect than the saving of the furnace from being 
burned, is in the Danks furnace incorporated with the iron and 
adds to the yield. Taking ton per ton of puddled bars made 
under the two methods, the Danks furnace produces from the 
same quantity of pig iron and the same quantity of fettling 
about 245 cwt. more than is produced by the use of the 
hand furnace. Thus we get perhaps another 20s. in favour 
of the Danks furnace. Fuel costs no more on the new 
than on the old system ; and the labour is obtained at about half 
the money. From all causes together there is reason to conclude 
that finished iron can be made by the machine furnace at between 
£4 to £5 per ton less money, quality for quality, than by the hand 
process. Mr. Robert Death, the leading ironmaster in North 
Staffordshire, is proceeding with the laying down of ten Danks 
furnaces which he has ordered; and this will be the first 
which it seems likely will be put into operation in South Stafford- 
shire. So soon asthe Danks furnace becomes more widely adopted 
it seems clear that the advantages of those who employ it will be 
very considerable over the concerns who use only the hand fur- 
nace, and if this be confirmed by further experience, it must cer- 
tainly lead to a reduction in the price of iron, and, consequently, 
to the developing of the iron industry, and to the ability of the 
3ritish ironmaster to hold his own in competition with the pro- 
gressive American, some of whose present advantages are in no 
little respect due to the use of Danks furnaces in certain of the 
works there. ‘Ihe furnaces are kept on without intermission day 
and night, and it is not customary to stop the work at midday on 
Saturday; they cease for Sunday on the evening of Saturday. 
The Carlton Industrial Company began to apply the Danks fur- 
naces with the assistance of puddlers who had learned their trade 
at the old hand furnaces, and who were members of the Iron- 
workers’ Union. In accordance with the rules of the association, 
which regulates the proceedings of the men at the works generally 
inthe North of England, these old hands declined tocharge the Danks 
furnace after one o’clock on Saturdays. Messrs. Briggs, therefore, 
dispensed with their services, and the furnaces are now being 
worked by men who have had very little previous knewledge of 
the working of iron, The Erimus Works started with altogether 
new hands. To work two furnaces there are required a forehand, 





an underhand, and a labourer, The forehand is usually selected 
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because of some little knowledge he of y and 
ironworks, and the underhand and the labourer are ordinarily men 
who have little acquaintance with either. Indeed, talking of the 
workmen as the old workmen would talk of them, the men who are 
working these Danks furnaces are labourers ; yet these men work 
the machinery attached to the furnaces, as well as attend to the 
furnaces themselves. They are all engaged for a term of twelve 
months certain. The wages of the most responsible are, during 
the first three months, 7s. per day; in the next three months, 8s. ; 
and throughout the last fsix months, 10s., which is the maximum 
remuneration per day. This remuneration is not amiss for such: 
labour with so little skill as is found ry. ly ters who 
are smarting under the high wages which are now being paid to 
the old hand puddler, are gathering courage as to the future. 











NATIONAL EXutsition at Rome.-—The Society for the En- 
couragement of Arts, Industry, and Commerce, have decided 
upon holding an exhibition at Rome next spring. This exhibition 
will include every description of Italian produce and manufacture, 
but no foreign products will be admitted.— Journal of the Society 
of Arts, 

TUNNEL THROUGH Mont St. BerRNARD.—A new project for a 
tunnel through the St. Bernard has been presented to the presi- 
dent of the Swiss Confederation by M. Lefevre. It is to be much 
shorver than those of the Mont-Cenis and Gothard, the estimated 
length being only six kilometres, but it is proposed to make it 
about 2000 metres above the level of the sea. 

A Mr. Sanwoop, of Staten Island, is canvassing for names to or- 
ganisea New York and New Orleans Air-line Railroad Company, and 
branches. He proposes to establish a line from the Bay of New 
York, on thie eastern shore of Staten Island, and to make this 
point the great eastern terminus of the great South-western road, 
and the great storehouse station for the cotton and grain of the 
South-west and West, where the shippers can have their own docks 
and storehouses. The proposed line will lead north of Philadelphia, 
through Central Virginia to Eastern Tennessee, near the Cum- 
berland Gap, and west of the Tennessee river to Chattanooga, with 
a branch to Memphis to form the New York section of the three 
great railroads now building from Memphis to the Pacific and 
Mexico, and another branch from Chattanooga to West Florida. 

A Nive Ratiway.--Mr. John Fowler, the English engineer em- 
ployed by the Khedive of Egypt to survey a railroad from the head- 
waters of navigation on the Nile to the fertile plains of Soudan, 
has just made his report. He sets forth in detail his plan for 
establishing communicatioa between this far inland region of Africa 
and the coast of the Mediterranean. Of course the channel of the 
Nile is to be utilised as far as possible for the transportation of 
merchandise, and Mr. Fowler thinks it would be practicable for 
navigation to the second cataract. His method of getting around 
the first cataract is something novel in engineering. A sort of rail 
road is to be constructed from the cataract to the summit, on 
which will run carriages specially adapted for receiving vessels 
from the river. The vessels will be floated upon the carriages, 
which will then be floated upon the incline by means of hydraulic 
engines located midway, and operated by the descending water of 
the cataract. This obstacle passed, the vessels will betake them- 
selves again to the stream, and continue their journey to the foot 
of the second cataract at Wedy Halla, more than 1000 miles from 
Alexandria, Here the railroad is to begin, and it is to penetrate 
the Nubian desert, cross the Nile by a bridge at Khoe, and con- 
tinue to Shendy, in the Soudan, a distance of 889 kilometres, or 
something over 550 miles.—Huropean Mail. 


Economy OF Furt.—The Council of the Society for the Pro- 
motion of Scientific Industry, Manchester, looking to the enormous 
waste there is in the consumption of coal, whilst its cost is every 
day increasing, have resolved that an exhibition shall be held in 
Manchester of all appliances and apparatus that tend to the 
economic use and saving of fuel, for the purpose of inducing 
attention to, and eliciting opinions of practical men on the matter, 
and of giving all consumers of coal an opportunity of comparing 
the various appliances, with a view to their adoption of that 
which will best serve their purposes. The exhibition will com- 
prise:—Ist. Appliances which may be adapted to existing fur- 
naces, &c,, whereby an actual saving is effected in the consumption 
of fuel. 2nd. Appliances which may be adapted to existing fur- 
naces, &c., whereby waste heat is utilised. 3rd. New steam 
generators and furnaces, boilers and engines specially adapted for 
the saving of fuel, and appliances whereby waste products are 
utilised and the radiation of heat prevented, &c. &c. The ex- 
hibition will include appliances used for manufacturing, agri 
cultural, and domestic purposes. Either the apparatus itself, or 
diagrams, or models may be exhibited, and no limit is placed upon 
the class of article to be exhibited. Exhibitors will be required 
to deliver their exhibits free of charge at the place of exhibition, 
and to remove them at the close of the exhibition. They must 
also erect them, if necessary, at their own expense. Every exhibit 
must be accompanied by a full description, which must include a 
statement of the particular work the apparatus is intended to 
perform. <A duplicate of this statement must be handed in when 
application is made to exhibit. Exhibitors will be given every 
opportunity of explaining the speciality of their apparatus. All 
articles are exhibited at the risk of the exhibitor, though every 
reasonable care will be exercised. Further information may be 
obtained from the secretary of the society. 

TRIAL OF A FLOATING FirE-ENGINE.—Messrs. Shand, Mason, 
and Company, fire-engine makers and hydraulic engineers, London, 
have just fitted up a floating fire engine to be used in extinguishing 
fires in ships on the Clyde. At the suggestion of Mr. Deas, the 
engineer to the Clyde Navigation Trustees, the engine and pump 
have been placed in one of the ferry-boats used for the purpose of 
carrying passengers across the river; and the chief reasons for 
adopting this arrangement are that it saves the large expense of 
building an independent vessel to contain the engine. The whole 
cost of fitting in the engine pump and piping, amounts to only 
about £350, whereas the large floating engines on the Thames, in- 
cluding, of course, their hulls, have cost about £8000. The pumps 
and engine are similar to those now being made by Messrs, Shand, 
Mason, and Company, for their land engines, such as those ex- 
hibited at the Vienna Exhibition. The engine is horizontal with 
asingle cylinder, and it has no fly-wheel, although the crank is 
retained. An improved valve arrangement provides for a con- 
tinuous rotary motion of the crank shaft. The crank is assisted 
past the dead centres by a piston fitted on the slide rod, that rod 
performing alternately the duties of a slide rod and a connecting 
rod. There was a peculiarity to be dealt with in the present in- 
stance arising from the circumstance that, whereas the land 
engines are worked with a pressure of from 100 lb. to 150 Ib, 
on the square inch, the ferry engines work with only between 
40 Ib. and 501b. To make this clearly understood, it should be 
stated that the same boiler that supplies steam to the engine of 
the ferry-boat, will be used in the case of a fire to work the engine 
of the pump, the steam being turned off from the ferry-boat 
engine on arriving at the scene of the fire and thrown on to the 
fire-engine. That the same power of throwing the water might 
be produced with the 50 lb. of steam supplied by the boat engine 
as is usually had from the greater pressure in the boilers of the land 
engines, the area of the steam cylinder has been enlarged in order 
that power may be got up to meet the diminished pressure in the 
boiler. At the tria', which took place on the Clyde, on Monday 
afternoon, this arrangement was shown to be quite successful, as 
with only 48 Ib. of stcam a water pressure of 120 1b. was obtained. 
The trial, which was made in presence of the Hon, the Lord 
Provost of Glasgow, a number uf members of the Clyde Trust, 
and gentlemen from other towns, attracted a great deal of 
interest, and was quite successful. The operations were super- 
intended by Mr. Shand, Mr. Deas, and Mr. Bryson, the super- 
intendent of the Glasgow Fire Brigade, and witnessed by a large 
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THE HYDROSTATIC LOG.* 
By the Rev. E. L, Bertuon, M.A., F.R.S. 


In the May term of 1844 I made my first experiments on the 
Cam in the 1st Magdalene eight-oared boat ; using a simple tube, 
—brass below and glass above—I found that when the orifice was 
turned forward, the value of h, or the height of column due to 
any given velocity, was exactly that of A in the well-known for- 


mula V = “2h, ic, h = 2g 


In the winter 1848-49 I made many experiments at sea, in the 
8. W. steamships Courier and Wonder, and with a view to the 
discovery of a compensation for all the disturbing influences of 
variable draft list, trim, &c., which render a single Pitdt’s tube 
worthless as a speed indicator, in sea-going vessels, The diagram re- 
presents the arrangement with which the experiments were made ; 
a is a stop-cock of brass with a stuffing-box above, through which 
the tube b is pushed down into the water. This tube communi- 
cates, by means of a flexible hose c, with a pipe leading to the 
indicator d. The indicator consists of a bent glass tube with a 
bulb, which, during the experiments, was at half the height of the 
scale, and is hung upon a gimbal, to maintain a vertical position. 
Mercury is poured in till the bulb is about half filled and its sur- 
face in the tube at 6, The first thing to find was the position in 
which the aperture of the tube in the water must be turned with 
respect to the line of motion, in order to determine the zero point, 
or how to make a communication between the water and the 
inside of « ship which shall not be affected by her motion, but 
shall indicate her exact 
draught of water under 
all circumstances. For 
this purpose a rod is at- 
tached to the lower tube, 
with a handle on the top 
and an index moving 
round a graduated circle e. 
The following are the 
results obtained with a 
cylindrical tube about 
jin. diameter, and a hole 
about jin., though whether 
more or less, the size made 
no difference: To simplify 
the following we will put 
numerical values, and tak- 
ing the speed at ten knots 
per hour, the value of h, 
when the aperture is ex- 
actly forward, is as nearly 
as possible 4in. of mer- 
cury. Let the four 
circles below represent 
the tube at that part. 
The arrow shows the line of motion. Thus of successive posi- 
tions of the orifice, considering them as sections of the 
whole circle or cylinder, only 83 deg. are positive, and the 
greatest negative force is at right angles to the line of motion. The 
curious angle of 41 deg. 30 min., where the positive force ceases 
and the negative begins, as the result of my experiment, agrees 
almost exactly with what it should be theoretically, as stated by 
Prof. Rankine. For the purpose of obtaining an absolutely perfect 
compensation for all disturbing forces, the foregoing experiments 


gave me abundant means, in fact, quite an embarras des richesses, 
for it was evident that 


I could combine any 
two of the positions 
for two tubes, and 
make them so actupon 
the two surfaces of a 
bent column of mer- 
cury as to cancel or 
neutralise all the 
effects of immersion, 
list, and trim, besides 
the action of the 
waves, and combine 
together to indicate 
the existence due to 
velocity alone. The 
diagram is in- 
tended to elucidate 
this compensation, A 
and B, two tubes pro- 
jecting below the ship 
(in practice there is 
but one tube with two 
chambers); with 
two small air vessels 
with air-cocks to let 
out the air on first 
starting; air tubes 
connect the air 
vessels with the indi- 
cator, which is an 
inverted syphon of 
glass, half filled with 
mercury. The action 
is as follows : The air 
vessels being some- 
where below the water- 
line, the water is 
allowed to rise to the 
level of the air-cocks ; 
there is now an equal 
pressure on each of the 
surfaces of the mer- 
cury, whatever changes 
the ship may undergo 
in respect of immer- 
sion, trim, or list, or 
theactionof aseaway. As these forcesdonot depend upon horizontal 
velocity, we may call them statical, and combine them together 
ander the symbol 8 ; and whatever be the positions of the orifices 
of A and B, 8 is always equal in each. Now the orifice of A is 
turned in the line of motion, let that of B be placed at the angle 
41 deg: 30 min. (orif there be one on each side it makes no differ- 
ence); when, therefore, the ship begins to move through the water 
there is a dynamical force acting in A but no such force in B (or), 
there is $+ DinAandS+0Oin B. Thus it will be manifest 
that the Din A having no antagonist will force one bulb of the 
mercury down and the other up, while a properly graduated scale 
between them shows the actual speed of the ship. 

I hope I shall be pardoned for expressing the above in the 
simplest popular language, not knowing exactly how this paper 
will be used. 

Though this instrument is capable of the very greatest accuracy, 
and is very valuable as a continual indicator of s , Showing in- 
stantaneously the slightest changes, my experience with it in a 
great many ships and steamers, besides the royal yachts, compels 
me to state that no contrivance which measures speed by the rela- 
tive velocity of a ship and the water, within a short distance of 
her bottom or sides, can be relied upon as absolute without experi- 
ment being made in each case, find that different forms of 
bottom produce more or less, so to speak, drag of water, which may 
affect the indicator as much as 4 per cent. or 5 per cent. + or —. 
Very a in screw steamers, if the ‘* way-tube” be in the 
after body, it shows in excess by the drawing action of the pro- 

















easy to pare off a little from the fore or after edges of the holes of 
the zero chamber, and thus adapt the instrument to the true speed, 
as corrected by a known run, which it will always show cor- 
rectly. I have seen Captain Balliston, of H.M. yacht Elfin, run 
his little vessel alongside a ship jenny ber speed at the measured 
mile in Stokes Bay, and accommodating her way to that of the 
other. Ihave heard him call 11.2, which proved to be the mean 
result obtained after a ber of runs, and the consumption of, 
perhaps, twenty-five tons of coal, 

This instrument indicates also the exact lee-way a ship may be 
making. Let us —— the tube, as shown by the index, to be 
placed forward, in the exact direction of the ship’s keel when “‘on 
a wind,” and she is consequently not moving precisely in that line, 
if then the index be turned on the lee-bow the mercury will rise 
higher, and the angle shown when it reaches the maximum will be 
that of the true lee-way, or the difference between what the shi 
“looks at” and what she does. This is an advantage impracti- 
cable with elliptical tubes, as used by Mr. Fletcher. I may add, 
that though I tried many combinations of the results of my ex- 
periments using any two of them with appropriate scales, I prefer 
the positive and zero combination, on account of the ready adapta- 
tion of the zero chamber so as to correct any small error + or 
— arising from special circumstances. 

The communication between the water and the indicator 
being effected by the intervention of air not only keeps the mer- 
cury clean, but allows the multiplication of indicators, and their 
being placed in any part of the aie. 

In the discussion which followed the reading of this and 
Mr. Napier’s paper, Mr. Fletcher observed that the presence 
of air the conducting tubes would, from unequal expan- 
sion or excess in one or other, produce a disturbing effect in- 
the instrument. This Mr. Berthon did not agree with, he pointing 
out that the air would act on the water, and not on the mercury, 
The influence of wave motion was discussed by Mr. Merrifield, 
He did not attach much importance to the rolling motion as likely 
to affect the instrument, but he was of opinion that the movement 
of wave particles at their tops and bottoms would be more likely 
to bea —— cause. Inquiry should be directed as to the 
neutral — and the best position in the ship for the instrument, 
and to obtain, if possible, an actual other than arelative result, 
The effect of the screw and of the currents surrounding the vessel 
should be investigated. Sir John Hawkshaw did not believe that 
the streams of water passing under a ship moved with equal 
velocities, or anything like it, and he suggested the use of several 
instruments at once in the same ship. After some remarks by 
Professor Osborne Reynolds on his own experiments on the cur- 
rents formed round moving bodies, Mr. Berthon pointed out that 
the wave effect was obviated by the use of cap’ tubes, He 
had noticed strange variations occasionally in the behaviour of the 
instrument which he could not explain, and he joined with Sir 
John Hawkshaw in thinking that the currents under the ship had 
something to do with them. 











ON NAPIER’S PRESSURE LOGS.* 
By Mr. James R. Napier, C.E., F.R.S, 


THE subject of pressure logs was introduced to the notice of the 
British Association two years ago, at Edinburgh, and there a slight 
and not very accurate statement was made as to what had been 
previously done; but as I have already given my views of that 
matter in a paper to the Philosophical Society of Glasgow, in 1872, 
I shall not again refer to it, except by stating that the idea of a 
pressure log could not be considered so crude in 1871 as a remark 
of the President of Section G, at Edinburgh, led one to suppose, 
for he himself wrote in 1857 of one of mine fitted on board a tele- 
graph ship in which he was then employed :—“‘That for high 
speeds it left nothing to be desired.” And that up to the year 
1871 I never sold any logs whatever, but helped those who wanted 
them ; and that whatever reasons the public may have had for not 
accepting this unpatented log of mine or Mr. Berthon’s patented 
one, is a matter of indifference to me. The loss was their own, 
for the usefulness and efliciency of these instruments remain the 
same as Mr. Berthon and I have long ago stated. 

Since the Edinburgh meeting I have made certain alterations. 
These are also described in a paper to the Philosophical Society ; 
but I shall here restate them. The chief difficulty I experienced 
in working out the logs was to get them fitted on board ship ab- 
solutely air tight. Some placed a few feet above water were total 
failures from this cause alone, and all were troublesome when 
worked under less than atmospheric pressure. In 1856 or 1857, to 
relieve myself of all further trouble in the matter, I placed them 
well below water level, where, by opening the stop 8 over each 
mercury column, any air escaped. It was to an instrument 
v4 placed that Professor Jenkin referred in the letter quoted 
above, 

In the new arrangement there is but one stop-cock for the 
discharge of air, and it is arranged as a jet pump or ejector, 
so that when open, the water from the forward side of the instru- 
ment, in passing through the stop-cock to the bilge, sucks the air 
from the after side, and when the cock is again shut the instru- 
ment is at work, This, besides being a much simpler arrange- 
ment, allows the instrument, when the fittings are air-tight, to be 
more conveniently placed, as it may now with little risk be at, or 
even some feet above, the water level, the greatest height at 
which it can be placed and still clear itself of air, depending on 
the speed of the ship. 

The side tubes are now made of glass, to show when air is pre- 
sent, or when the instrument may be trusted without opening the 
stop-cocks, for, as an unknown quantity of air in this instrument 
of mine produces unknown results, it is best to be certain that 
there is none present. 

My instruments were always fixed relatively to the vessel—they 
were not suspended in gimbals. The evident simplicity of the 
former arrangement I conceived far surpassed its apparent dis- 
advantages, for, in an upright ship, rolling among waves, except 
for the oscillation of the mercury itself due to its own momentum, 
the lowest reading shows the speed of ship, or the height due to 
the velocity, for then the mercury column would be at right 
angles with the surface of the sea or wave at the place. This 
is practically true for paddle or screw steamers so circumstanced 

while for vessels whose constant inclination does not ex 

10 deg. the error of the fixed instrument is less than 2 per cent., 
or less than a quarter of a knot at twelve knots s . For 
sailing vessels, however, and especially yachts, the tection is 
important. A simple method of allowing for it—of showing the 
speed without knowing the inclination, by means of a pendulum 
and eccentric circular scale, is described in the paper to the Philo- 
sophical Society referred to above. 

With the pendulum and fixed log I obtained very interesting 
results in Mr, Young’s yacht Nyanza, at the Wemys Bay nautical 
mile, the inclination varying from 3 deg. to 23 deg. Asa means 
of arriving at the efficiency of sailing vessels such as yachts, I 
conceive that this application is vastly better than the racing 
system, which at best is often more a test of the courage or reck- 
less daring of the sailor than of the skill of the designer. For 
the purpose of obviating the necessity of correcting the inclination 
in fixed instruments, and the inconvenience and trouble attending 
swinging ones, an instrument with a pair of Bourdon tubes 
acting on —— radii of a wheel has been arranged. The cords 
connecting the index-wheel and the Bourdon tubes are so adjusted 
as to be always under tension. The difference of these tensions 
or pressures in the Bourdon tubes moves the index-wheel and 
shows the speed. As the tubes are balanced in all positions, no 
correction is needed for inclination, A few of these Bourdon tube 
instruments have been made by Messrs. Jas. Muirhead and Sons. 

of Glasgow, now the proprietors of my patent. The one exhibited 
is intended for racing purposes in the yacht Oimara, 

I made a sketch in 1847 or 1848, when I first conceived 





peller; at the same time, for practical purposes, itis extremely 
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the idea of connecting pilot tubes, the object being to get 
a constant zero for all immersions and inclinations of the vessel, 
and show the speed, with the instrument at any given height 
above water. e design was never executed, as I conceived that 
the objections to the air connection between the sea and mercury 
were serious and difficult to surmount. Mr. Berthon, however, 
had apparently fewer objections to air than I had, for at the end 
of 1849 he patented his arrangement. By placing a stop-cock at the 
highest part of each of the tubes, and then extracting the air, 
we get an incompressive tion, tant at all temperatures. 
This arrangement was first applied to a vessel in 1854, and to 
many since. I have also attempted to dispense with the mercury, 
to get a longer scale and a simpler instrument by using water 
alone. A portion only of the air was pumped out, so as to raise 
the water into view. This was tried in a vessel in 1850 and 
abandoned, 








NITRATED GUN COTTON. 

On Monday, Sept. 29th, the Martello tower (No. 10), near 
Hythe, was destroyed, the occasion being taken advantage of to 
try the effect of Abel’s nitrated gun cotton when fired in a wet con- 
dition by detonation. 

Having before described this explosive agent, it will be sufficien 
to repeat that wet gun cotton possesses the recommendation of 
being completely non-explosive, except when subjected to the 
action of ‘either a very powerful detonator, or of a small 
detonator fixed in a small dry disc of cotton, which takes up the 
detonating action from the tube, and has power to generate it 
in the wet mass around it, Nitrated cotton, as we have said on a 
previous occasions, forms a cheaper and more serviceable disc than 
ordinary cotton. Its action is very nearly identical with that of 
ordinary gun cotton, but rather less sudden. The destruction of 
the Martello tower near Hastings last year (vide ENGINEER, May 
3rd, 1872), was effected by the explosion of 200 lb. of dry gun 
cotton. On this occasion it was decided that 150 lb. only should 
be fired, it being believed that 200 1b. had proved more than suffi- 
cient for the work required. The method of application was the 
same as before. Two hundred and forty 10oz. discs of nitrated 
cotton, containing 30 per cent. of moisture, were laid in three heaps 
of eighty each, two detonating fuzes being inserted in two 4oz. dry discs 
builtoneachheap. Soonaftertwo o’clock thecharge wasfired, whenit 
appeared that the tower, although shivered and rent, and its crown 
brought down inside, was still standing. There were eight ver- 
tical cracks or rents through the massive wall extending from the 
ground as far as the spring of the arched roof (vide figure), showing, 





in an incomplete state, precisely the same process of forcing the 
tower open as took place at Hastings. Both the towers at Hastings 


had had their walls split into segments and thrown down outwards, 


while the roofs descended in the centre. Here the segments of 
the walls had actually commenced their outward overthrow, bnt 
the shock had not been sufficient to complete it. In one case the seg- 
mentoppositetothec arge(shownatA in figure), had started several 
inches, but had not lost its equilibrium ; the whole, from the ground 
to the spring of the arch, so far moved outwards as to separate 
from the upper portion of the tower, which remained in a thick 
ring of brickwork split through, but hardly forced outwards to 
any noticeable amount. The centre of the roof descended into the 
interior, and, clearly, it required but a small additional force to 
have brought the entire heap to the ground in the usual character- 
istic circles of fragments. 

As a matter of present convenience, then, it would have been 
desirable to have brought the tower down, rather than to leave it 
in a partly open condition—in which it may require considerably 
more force to complete its fall than the 50 lb. spared from the 
200 lb. Nevertheless, a tower checked in the act of breaking up, 
is very instructive, both with respect to the precise manner in 
which the charge acts and the quantity which is necessary to pro- 
duce a given effect. Itis clear that the nitrated wet charge cannot 
be far from the equivalent of the same amount of dry cotton. This 
was in point of fact well known to Mr. Abel and others, but to 
establish it, it was desirable to perform some work of this character 
on a large scale. Unless exception be taken to the expenditure 
of the extra force that may be required to complete the work 
of demolition, the experiment may be considered a satsisfactory 
one. 





SIGL’S HORIZONTAL ENGINE. 


Ar page 220 we illustrate a neat and well-designed horizontal 
engine at the Vienna Exhibition, constructed by Herr Sigl, of 
Vienna and Berlin. The engine has a l6in. cylinder, Austrian 
measure, which is very nearly the same as English measure, and a 
stroke of 32in. The princi ity is in the construction of 
the secondary or cut-off slide, which it will be seen is a cylindrical 
valve, the ends of which are so shaped that by partially rotating 
the valve on its axis the point of cut-off is varied, and the rotation 
is effected by the governor in the way shown. The workmanship 
of the engine is, we need hardly say, very good, 





MANCHESTER STEAM UsERS’ ASSOCIATION.—At the last ordi- 
nary monthly meeting of the executive committee of this asso 
ciation, held September 30th, Mr. L. E. Fletcher, chief engineer, 
presented his report, which in this case included particulars 0 
visits of inspection and a record of boiler explosions for the last 
two months. Of this report the following is an abstract :—From 
the 26th of July to the 26th of September, inclusive, 464 visits of 
inspection were e, and 993 boilers examined, 617 externally, 
13 internally, 9 in the flues, and 354 entirely, while in addition 12 
were tested by hydraulic pressure. Three of these hydraulic tests 
were applied to boilers already in use to ascertain their fitness for 
the pressures at which they were worked, while in the other nine 
cases the boilers were new ones, and were tested not only by 
hydraulic pressure, but also specially examined both as regards 
their construction and complement of fittings, seven of them 
before leaving the makers’ yard, and the other two when on the 
owners’ premises before being set to work. The following defects 
have been met with :—Furnaces out of shape, 8; fractures, 30— 
1 dangerous; blistered plates, 28; internal corrosion, 27—1 dan- 
gerous; external ditto, 16; internal grooving, 25; external ditto, 
4; blow out of apparatus out of order, 1—dangerous; fusible 
plugs ditto, 1; safety valves ditto, 2; pressure gauges ditto, 17; 

ilers without pressure gauges, 2—1 dangerous; ditto blow out 
apparatus, 1; ditto feed pressure valves, 1; cases of defi- 





ciency of water, 1. Total defects, 164—4 dangerous. 
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THE MANUFACTURE OF CARDS.* 

Mar. DANIEL BATEMAN, of Lowmoor, read a paper ‘On the Manu. 
facture of Cards; noting the Progress and Improvement made in 
their Manufacture during the Present Century.” 

Cards have probably been used as far back as we have any traces 

of civilisation, for it is necessary before spinning any kind of fibre 
intended to be manufactured for our domestic or ornamental use 
to be prepared by cards, or other contrivance, in order that the 
fibres may be yy: so as to give regularity or re | 
to the material, that the spinning may be accomplished wit 
proper success, Even at the close of the last century we find the 
state of our manufactures in a very limited and primitive con- 
dition, and mainly depending on hand labour. The mode of pro- 
dueing the cards being to prepare a sheet of leather 18in. or 20in. 
long by about 4in. in width, and ruled in lines with cross sections 
for a guide to be operated on by the workman, who used a small 
pricker with two blades, piercing two holes each stroke until the 
required number were accomplished. Out of alength of wire each 
pin or shaft was then cut separately, bent by the fingers over a 
small square steel bar into a staple, and each again bent or hooked. 
This card tooth was inserted the leather sheet we have just 
described, and when the holes in the leather sheet were filled with 
these bent wires it was nailed on a board and called acard. The 
operator, with a card of this kind in each hand, placed tufts of 
wool, or other fibre, on the points of the cards, and pulled the sur- 
faces of these cards in = directions by tant repetition 
until both cards were filled equally. By means of a back stroke 
against the stock the wool was cleared out of the card in the form 
of a roll; it was called a carding after being prepared in this 
manner, and was then spun by hand. This primitive mode of 
spinning is still in limited operation, as the writer himself has seen, 
in the South of Europe and among the Arab population in the 
North of Africa, while even nearer home, in Scotland, the primitive 
style of making their celebrated home-spun cloth is still retained. 
This manufacture gave employment to a large portion of our 
agricultural population, for the younger branches of the family 
were employed at the changes of the seasons, when their labour 
was not required in agriculture, in this kind of domestic employ- 
ment, The young women were usually employed as spinners, 
or ‘‘spinsters,” which term we still employ in the description of 
our unmarried ladies, 

An impetus was, however, before the close of the last century, 
given to trade, and, instead of the hand card being used,’a contri- 
vance was successfully introduced and very generally adopted 
ealled the carding engine. This consists of, first, a feed board, 
where the wool is spread upon a travelling cloth, and then taken 
off with rollers covered with cards ; these again transmit it for- 
ward to a series of cylinders, rollers, clearers, &c., all covered with 
cards, The fibre is thus separated or carded, and comes off in a 
regular film, sliver, or otherwise as required. With the most 
modern improvements these carding machines will cause one 
workman to get through as much work as probably it would have 
taken 500 to perform in the old hand method. This saving of 
a 4 machinery has been also extended to the manufacture of 
the cards, 

It may be interesting to know how such an important change 
has been so 8 ily accomplished. We will first examine the 
formation of the card tooth, which took three operations to com- 
plete. Improvements were introduced in the production of card 
wire by which a workman could cut 100 shafts at one stroke ; 
then by a simple contrivance one man was enabled to double 100 
pieces at once; but still the hook in the tooth had to be formed, 
and this was done by a machine that would bend about 100 per 
minute. Here was a saving of labour in the formation of the 
tooth of 100 per cent. Then, again, in the piercing of the holes, 
a man of industrious habits would pierce sixty per minute, besides 
ruling the guide lines in the leather. A pricking machine was 
introduced some fifty years ago, and went through some improve- 
ments until at last it would prick holes for 40,000 teeth in one 
minute—thus an economy in this branch was effected of 1344 per 
cent. Aboutthis perioda machine wasintroduced that took the wire 
from the reel or hank, which cut off the shaft, doubled the staple, 
and put in the bend of crook at one operation ; this made about 
one hundred teeth. per minute. One man would superintend 
twenty such machines, thus making a saving of labour of 2000 
per cent. ; this went on for years without any further advance- 
ment. During the whole past experience of our forefathers no 
progress had been made in putting, or what is called by the trade, 
setting the card-teeth in the leather sheet; this had been done 
from time immemorial by hand, for which purpose children and 
young persons were employed. In the villages in this district, 
where the trade had established itself, some thousands of persons 
found employment in this kind of occupation. An expert would 
set in 1800 teeth per hour. Frequent attempts had been made to 
facilitate and improve on hand-setting ; as far back as 1811 letters 
patent were tsken out for a machine for setting cards, and also in 
1814 and 1824, but these could not be brought into practical use. 
About forty years ago the late Mr. Dyer brought over a machine 
which had been completed by our American cousins, and com- 
merced successful operations iz Manchester. Since that period 
hand-setting has gradually disappeared, and at present the trade 
has adopted this mode of machine-setting, which has gone through 
a great series of improvements, The best machines will set about 
300 teeth per minute, or 18,000 per hour. It must be here under- 
stood that the leather is fixed in the machine and the wire on a 
reel, and when the machine is put in motion it both pierces the 
holes, forms the tooth, and inserts it in the holes in the most 
regular and perfect manner; a man will superintend fifteen of 
such machines, which would give 270,000 teeth per hour, or an 
economy in setting alone of 150 per cent. ; in other words, one 
man will do as much work as 150 would do previous to the year 
1830, up to which period all cards were made with leather backs. 

About the year 1824 the late Mr. Hancock took out letters 
patent for substituting leather with an artificial material com- 
posed’ of layers of calico or linen-cloth cemented together with 
india-rubber, but this was abandoned on account of the difficulty 
in getting the hand setters to put in the teeth. From the elastic 
nature of the india-rubber it was found the holes closed after being 
pricked, and caused a difficulty in setting too great to be overcome. 
In the year 1834, Mr. Walton took out letters patent for the use 
ot india-rubber for the backs of cards ; in that interim card-setting 
machines were successfully introduced and facilitated Mr. Walton 
in his invention, and also of reviving the use of Mr. Hancock's 
artificial cloth, which had been long laid on one side; however, 
it was at once brought into general use, which led to several 
years of expensive litigation between Mr. Walton and the parties 
using Hancock’s cloth, which was known by the name of Mackin- 
tosh cloth, the latter firm being appointed the makers of it; this, 
however, ended in a compromise, and this and other artificial 
leather cloth has now been in general use, particularly for cotton 
cards, since that period. For woollen cards, where oil is employed, 
several substitutes have been introduced, but none has yet been 
< vered that has come into general use, leather being the prin- 
ag thing used for this branch of trade for the backs of cards. 

€ production of card-wire has been considerably increased, and 
much economy of labour saved in its manufacture ; it would occupy 
b+ time to go into the history and details of this branch on 
8 Occasion. Suffice it tosay that my family have been engaged 
in this branch of industry since the last century, and as far as I 
can trace from the commencement of the present century. We 


are now making far superior goods at a reduction of 800 per cent. 
(n the prices then paii . " 











_ TENSE excitement prevails in the oil regions over the discovery 

- the lower district of a fourth sand rock which promises to be 

a prolific in the production of petroleum than either of the 
erly producing stratas of the second and third, 
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A FORMULA FOR THE BEST LENGTH OF CRANK. 
PINS IN STEAM ENGINES. ;{ 
By Mr. THERon SKBLL, C.E. 

Any rotating journal being loaded has a tendency to become 
hot, the work absorbed by the friction of the being changed 
into heat. If surrounded by a non-conducting material all of 
this heat would be stored up within it,and the temperature would 
increase until the bearing was destroyed. The tendency to 
become hot decreases with the friction, and any means which 
reduce the friction also reduce the tendency to heat. These are 
the use of materials for the rubbing surfaces that slide easily upon 
each other, aided by a good lubricant. It is claimed by some 
mechanics that so long as a film of oil remains between, it matters 
little of what material the rubbing surfaces are.* There is, how- 
ever, a limit of pressure, be which the lubricant is forced from 
between the surfaces. This limit is probably never reached in crank 

ins, and is certainly above 2000lb. per square inch of bearing. 

he bearing upon a crank pin is less than the projected area of the 
=. As an example of the limit of pressure, a millstone 48in. in 

iameter, weighing, with its spindle and gear, 2600 lb., can be run 
without excessive heating upon a point l}in. in diameter. The 
load per square inch of area of the point is 21001b. nearly. In 
computing the work of friction in a journal, let 

P= load upon the journal in Ibs, 

d = diameter of the journal in inches, 

1 = length of the journal in inches. 

N= number of revolutions per minute. 

J = Joules’ equivalent. 

f = coefticent of friction. 

The work of friction in foot lbs. per minute. 


w=p.r Zn. 
12 
And the amount of heat stored up : 
w= P. ad N 
J = 


It is probable that every unit of area of the bearings will dissi- 

ate an amount of heat depending upon its condition and 
independent of the whole area. Let the number of units of heat 
dissipated by one square inch of surface on a crank pin in good 
order =q. Then in order that the temperature of the pin may not 
increase, we have : 


r > 
Ldag=™ = ,7dx 


a 


J J 8 
Solving for /, — 4 , 
= T T=?P.N. * 
7 d.q * ™ Neda. 
ae. 
make 12.3.9 K 
ta FB 
K 


The above formule were first published hy Mr. Van Buren in 
** Strength of Iron Parts of Steam Machinery.” He also pointed 
out that the tendency 1 the bearing to heat—with good ubrica- 





tion, was ind of the d t From a number of cases in 
practice he deduced the value of 
P x. 
= 350,000. .. 2 = : 
- ‘ 350,000 


where P = area of piston x maximum pressure less back pressure. 
It is the object of this paper to determine a simpler formula for 
the length of the pin. As the tendency to b hot depend 
upon the work done by the friction, it is proportional to the mean 
pressure upon the pin exerted during the stroke. Call the area 
of the piston = A ; mean effective pressure = p, 

se a ad. 

~W=pa 2 N, 1. 





let s = stroke of piston in inch. 


. PAN... : re 
12 x 33,000 indicated horse-power = I. H. P. 
pA N= ELELP. x 12 x 33,000. 





2. 8 
substituting and reducing 
ma F A 33,000.» 12 
w=" ¥ 


28. 12 


w.d. f. 


Now the amount of heat stored up is ¥ and as before, the amount 


dissipated is /. d. q. 
i —_ 2 ee ee wd. f. 
sy a lda= “= x 33,000 x ; 
Pee . £2. 2 OF 2 33,000 
8. d, q J 
ttf x 38,000 _ 100 
q J A’ 


then? =< EHP. ,, 100 
K’ 


or K’ = 100 x es A 
af 


le 


This notation differs from that used by Mr. Van Buren in that 
the mean pressure is used in place of the maximum pressure, and 
the length of the bearing in place of the length of the pin. Most 
of the engines in his table carried the initial pressure in the 
oe about seven per cent. less than the boiler pressure. Also 
they cut off at about five-eighths of the stroke. Therefore the 
mean pressure was about nine-tenths the initial pressure. Also 
the length of the pin exceeded the length of the bearing about 
10 per cent. 

Therefore, K for this notation : 

=350,000. x (0°9 x 11) = 350,000, nearly. 
From Van Buren’s formula: 


_ _P’.N _ mean pressure x N x A 
320,000 350,000 


From the proposed formula, 
y — Mean pressure x A xNx2s x 100 
33,000 x K’ x S x 12 
Place them equal to each other and there results : 
>, — 350,000 x 100 x 2_ 4, 
w= “33,000 x 12 17 
This formula is particularly applicable to pound engines, 
for which it is difficult to determine «@ priori the pressures in the 
cylinders, while the horse-power can be accurately estimated from 
the size and proportions of the boilers ; or in the case of a marine 
engine, from the figure of the ship and the proposed speed. In 
this formula it must be borne in mind that / equals the length of 
the bearing on the pin, and not the length of the pin from face to 
face of cranks. From the table of examples given below in prac- 
tice there may be deduced the following: For a value of K’—more 
than 190—a stream of water has to be kept upon the pin. From 
170 to 190 the pin will require close attendance, perfect lubrication, 
and will be likely to heat with any neglect. From 150 to 170 
ordinary care will suffice, while from 130 to 150 represents the best 
modern practice. 
Therefore, the best value of 7: 
pet HP, LEP. 
130 x 8 150 xs 





* A lecture delivered before the Students of the Stevens Institute of | 
* Technology, by Coleman Sellers, Esq., 1872. 


Table of Practical Examples of Screw Shafts. 
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Madawasca .. U.S.N. .. .. 3600 30 | 76 | 158 No trouble with pin. 
Spain .. «.|National .. ., 1350) 19$ 54 | 128 No trouble with pin. 


Colon .. «.|P.M. 8.8. Co...) 800) 14 , 42 | 136 No trouble with pin. 
California .. {Anchor ee «+ 1250 15 | 42 | 199 Uses water constantly . 
Adriatic.. .. White Star .. 1750) 164 60 | 176 

Say, ag .. | 42 | 102) 

Ville du Havre | 64 | 185 Requires great care. 
Celtic .. .. |White Star | 60 | aes 

Nevada... ..|U.S.N. oo 48 | 173 Worked cool. 


Florida .. ../U.S.N. .. 
Adriatic .. White Star 

Ormesby | 

Manhattan . 

Egypt .. «- 


| 48 | 155 Worked cool. 
64, 60 | 151 Worked cool. 
36 | 111 Gives no trouble, 
| 26 | 124 Gives no trouble. 
54 | 162 Gives no trouble. 


\U. S. Treas 
National .. 
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Grants and Datesof Provisional Protection for Six Months. 

2723. Water Pircuer, Park-street, Camden Town, London, “Improve- 
ments in the means of craping hair or other fibrous materials, and in 
machinery employed therein.”—16th August, 1873, 

2856. Cuarves Tysog, Salford, Lancashire, ‘‘ Improvements in means for 
supplying tar, oil, creosote, spirit, or other ignitable fluid or fatty 
matters to furnaces, and for promoting the combustion of such 
matters.” 

2858. Freperick Samvet Stokes Darsy, Searle’s-terrace, Deptford, 
Kent, and Wittiam FREDERICK Hosrow, Willes-road, Kentish Town, 
London, ‘‘ Improvements in machinery for sawing stone.” 

2860. Jonn CrosBig AITKEN Henrerson, Wood-street, London, “ Im- 
provements in the treatment of peat and other substances, and in 
apparatus therefor, part of which is applicable to other purposes.” 

2866. Henry Bassett, Hampstead-road, London, ‘Improvements in 
valve trumpets and French horns.” 

2868. WiLt1AM Penrosg, Swansea, Glamorganshire, ‘‘ Improvements in 
the production of fuel."—30th August, 1873. 

2870. JoserH BARKER Stearns, Southampton-buildings, London, “ Im- 
provements in electric telegraph apparatus.” 

2874. CuaRLes Sypyey Situ, Birmingham, ‘“ Improvements in appa- 
ratus for suspending pictures and mirrors, and for other like 
purposes.” 

2876. MicuaE.t Hewry, Fleet-chambers, Fleet-street, London, ‘‘ Improve- 
ments in steam engines.”—A ication from Marcel Deprez, 
Boulevart St. Martin, Paris. 

2878. WALTER Marsuam Apams, Arundel-street, London, ‘‘ An improved 
astronomical instrument for exhibiting the position of the heavenly 
bodies with relation to the earth.”—Ist September, 1873. 

2880. Bensamin Josera BarnakD MILLs, Southampton-buildings, London, 
“Improvements in sewing hines.”"—A cc jeation from John 
Knous, Hartford, Connecticut, U.S. 

2882. Joun Patmer, jun., Angel-court, Friday-street, London, “ Im- 
rovements in turret ships.”—A communication from Francis Ingram 
-almer, turret ship Magdala, Bombay Harbour. 

2884. Epwarp Hawortu Harton, Everton, Liverpool, and Grorce 
Hattoy, Southport, Lancashire, ‘‘Improvements in apparatus for 
binding and releasing cords, ropes, and bands employed in connection 
with Venetian roller and other window blinds, skylights, and house 
fittings and appliances.” 

2886. Josep Birp, James WirtH, James Foca, and Joun OLpmam, 
Hyde, Cheshire, ‘‘ Improvements in stiffening felt hats.” 

2888. Epmunp Epwarbs, ee Chancery-lane, London, 
* Improvements in apparatus for producing optical and mechanical 
illusions in theatrical exhibitions.” 

2890. Josiau Parkes, Willenhall, Staffordshire, “Improvements in 
window-sash fasteners, also applicable to other purposes.” — 2nd 
September, 1873. 

2892. Jonann Ernst Frieprich Dvupeke, Wilmot-place, Camden Town, 
London, “ A new or improved instrument for mechanical drawing and 








measu. . 

2898. Epwarp Brasier, Bastable House, Hatcham, Surrey, “‘ Improve- 
ments in machinery or apparatus for laying and forming concrete, 
asphalte, and other similar roads.” 

2902. CuaRLes Ernest pE Loriere, Victoria-street, London, ‘‘ Improve- 
ments in apparatus for transmitting motive power, and for over- 
coming the usual loss of power at the dead points of rotary 
machines.” 

2904. Georce Hasettine, Southampton-buildings, London, “An im- 
proved mode of separating and obtaining gold, silver, and other metals 
te their ores.”—A ication from y William Kirk, 
Philadelphia, U.S., and William Robert Griffith, New York, U.8.—3rd 
September, 1873. 

2912. Epwarp Gairrita Brewer, Chancery-lane, London, “ Improve- 

=-ments in or connected with calenders used in the manufacture of 
paper.”—A communication from Baron Eugen Ritter von Zahony, 
Podgora, Austria. 

2914. Epwarp Davies and Tomas Joun WALKER, Liverpool, ‘‘ Improve- 
ments in apparatus for heating the feed-water of steam boilers.” 

2916. Dan1EL Broun, Henry-street, Bath, Somersetshire, “‘ Improvements 

in apparatus for stoppering bottles.”— 4th September, 1873. 

2918. Goones FREDERICK Nevit_e, Teddington, Middlesex, “A new or 
improved method or process of manufacturing or fabricating leather, 
— of bleaching, dyeing, and staining the same.” 

2920. JosepH Joun Perry, Red Lion-square, London, ‘‘ Improvements in 
the manufacture of stoppers for bottles and other articles.” 

2922. James Tyrer, Aston, near Birmingham, ‘“ Improvements in 
buckles or fastenings for braces, belts, and bands.” 

2924. FrepERIcK WILKINSON, Manchester, ‘‘ Improvements in ascertain- 
ing and indicating the work done by machinery used in preparing, 
spinning, doubling, and weaving cotton and other fibrous materials, 
and in apparatus connected therewith.” 

2926. Sruon Smamons, ey ape Without, London, “ Improve- 
ments in the manufacture of hats and similar coverings for the head.” 

2928. Emitie Senecuat, South Molton-street, London, ‘An improve- 
ment in the manufacture of dress and figure improvers.”—5th September, 
1873. 

2930. AnTHUR Hosson and WiiuiamM Courtyey WILLIAMs, Liverpool, 
** An improved velocipede.” 

2934. Tuomas Fuitcrort, Cut-gate, Rochdale, Lancashire, ‘‘Certain im- 
provements in “as engines.” 

2936. Louis Bors, Boulevart de Strasbourg, Paris, “‘ Improvements in 
the manufacture of lighting gas, and in apparatus employed 
therein.” e 

2938. AUGUSTE THEOorHILE Rovsseav and CHarvtes Honore Srevenor, 
Southampton-buildings, Chancery-lane, London, ‘‘ Improvements in 
melodions or American organs.”—6th September, 1873. 

2944, WiLL1am Hunt, Castleford, near Normanton, Yorkshire, ‘‘ Improvo- 
ments in apparatus for the manufacture of sulphate of soda and sul- 
phate of potash.” 

2950. GuitLaume Granor, Rue Obekampf, Paris, ‘‘ Improvements in the 
use of paper substituted for cardboard in Jacquard machines.”—sth 
September, 1873. 

2956. Leon FrREReEt, Princes-street, Barbican, London, “An improved 
electric battery.”—A communication from Hippolyte Guerot, Paris, 
and Oscar Lesourd, Seine et Oise, Livry, France. 

2960. Henry Epwarp Newron, Chancery-lane, London, “ Improvemen 4 
applicable to blast furnaces.”—A communication from Benjamin Ra), 
Hudson, New York, U.S8., and Ira Jagger and Theodore Frelinghuyse: , 
Albany, New York, U.S. 

2062. Wittiam Epwarp Newton, Chancery-lane, London, “‘ Improv- 
ments in steam boilers and d 8."—A co ication from 
Benjamin Talbot Babbitt, New York, U.8.—0th September, 1873. 

2968. CoaRLes Mour, Birmingham, “ Improvements in the manufacture 
of metal deed and other boxes, travelling trunks, portmanteaus, and 
similar articles.” 

2969. WALKER MoseE.ey, Blenheim-terrace, Pendleton, Manchester, *‘ Im- 
provements in electrical signal apparatus.” 

2974. Davip Owen Epwarps, Bayswater, London, ‘‘ Improvements’ in 

means and apparatus for producing and radiating heat.’ 

2978. Witt1am Epwarp Newton, Chancery-lane, London, ‘‘ Improve- 

ments in constructing the superstructure and foundation of bridges.” 

—A communication from James Buchanan Eads, St. Louis, Missouri, 

U.8.—10th September, 1873. 

2979. Joun Lioyp Wurrmarss, Clayton-square, London, “ Improvements 

in book rests for invalids.” b 

2980. Jonn Gepce, The Hollies, South Lambeth, Surrey, ‘‘ An improved 

clip or instrument for clipping or shearing animals.”—A communication 

from Reimer Zimmermann, Faubourg St. Martin, Paris. 

2981. JosepH AnTHoNy Dixon, Glasgow, Lanarkshire, N.B., ‘‘An im 

proved process for treating copper pyrites, copper blendes, and other 

sulphuretted copper ores which contain iron.”— A communication from 

Thomas Henry Cobley, Turin, Ital 











ly. 
2982. Jonn Henry Jounson, Lincoln’s-inn-ficlds, London, “‘ Improvements 
in the mechanical puddling of iron, and in the apparatus or means 
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employed therein, also in regenerative furnaces to be used therefor, 
and for other purposes where gaseous fuel is applicable.”—A communi- 
cation from Wiltam Sellers, Philadelphia, Pennsylvania, U.S., and 
GerorGE H. Sellers, Wilmington, New Castle, Delaware, U.S. 

2983. WILLIAM CatvertT, Leeds, Yorkshire, ‘‘ Improvements in sliver 
cans.” 

2984. Wittiam Briancu Brain, St. Annals, Cinderford, Gloucestershire, 
“Improved combinations of ingredients fur producing explosives for 
blasting and mining purposes.” 

2985. ALFRED Jounson, Newhall-street, Birmingham, ‘‘ Improvements in 
sewing machines.” 

2987. NicuoLas Demetrius SPARTALI, Liverpool, ‘‘ Improvements in pro- 
pellers, and in the mode of applying the same to the propulsion of 
floating vessels,” 

2988. Tuomas ALva Epison, Newark, New Jersey, U.S., ‘‘ Improvements 
in perforated paper for telegraphic purposes, and in means for receiving 
and transmitting with the same.” 

2089. CHaRtes Grevitte Harston, Birmingham, ‘Improvements in 
breech-loading fire-arms.” 

2990. James Witson Martin, Liverpool, ‘‘ Improvements in pistons.” 

2902. Frank Wirtu, Frankfort-on-the-Maine, Germany, “A new and 
improved coupling for railway wagons,”— A communication from Joseph 
Schallaf, Vienna. 

2995. WALTER Jones, Wandsworth-road, Surrey, ‘‘ Improved apparatus 
for propelling and steering ships and other vessels.”—1l1th Septenber, 

2996. JosepH Joun Perry, Red Lion-square, London, “An improved 
mechanical toy.”—A communication from T. Alexander, Washington, 

8. 


U.S. 

2007. Sam Mason, jun., Manchester, and Micuart Acock, Pendleton, 
Lancashire, ‘‘Improvements in kiers employed in the bleaching, 
scouring, or treatment of woven fabrics, yarns, and other materials or 
substances.” 

2008. Epwarp GoopcuiLp Puttuips, Salisbury-street, Strand, London, 
‘* Improvements in fire-lighters.” 

2009. JonatHan Grimsuaw, Leeds, Yorkshire, ‘‘ An improved coating 
for rendering nails, washers, bolts, nuts, and other similar articles 
anti-corrosive.” 

8001. CHaRLES JoserH Everickx, Hornsey. Middlesex, ‘‘ Improvements 
in folding or portable chairs, seats, and other analogous articles.” 

3002, Witttam Epwarp Newton, Chancery-lane, London, ‘ Improve- 
ments in bridges.”-—-A communization from James Buchanan Eads, St. 
Louis, Missouri, U.S. 

3003. Georce Bryant Boomer, Southampton-buildings, London, “ An 
improved screw press.” 

3004, CHaRLEs Winn, Birmingham, “ Improvements in gas lamps.”—12th 
September, 1873. 

3005. Wittiam AnpRew McINtosu Vapon, Isle of Thanet Gasworks, 
a Kent, “‘ Improvements in apparatus used in the manufacture 
of gas. 

5006, Cuartes WitttAM Tozer, Treherne-road, North Brixton, Surrey, 
“Improvements in water waste preventers for water-closets, urinals, 
washing, and other apparatus,” 

3007. THappevs Hyarr, Gloucester-gardens, Hyde Park, London, ‘ Im- 
provements in windmills.”—A communication from Addison Prescott 
Brown, New York, U.S. 

3008. Henry Axper, Edinburgh, Midlothian, N.B., “Improvements in 
beds, hammocks, mattresses, and seats of sofas, couches, chairs, and 
other similar articles.” 

3009. THomas Baker, Forest Gate, Essex. “ Improvements in apparatus 
for stopping the bung, vent, and tap holes in casks, and for stopping 
mouths or orifices of jars, bottles, tlasks, and other similar vessels.” 

3010. Henry Mason Ricnarpson, Barnsley, Yorkshire, ‘* Improvements 
in Jacquard ate employed in looms for weaving.” 

3011. Georce WELLER RicHarpDson, Southampton-buildings, London, 
= Improvements in means or apparatus for ventilating and pumping 

urposes.” 

3012. Witu1aM Rospert Laker, Southampton-buildings, London, “ Im- 
provements in adjustable brackets for use in dental operations, sup- 
porting reading and writing desks, and the like, and for other similar 
purposes.”—A communication from James B. Morrison, Brooklyn, New 
York, U.S. 

3013. Epwarp THoma: HuGues, Chancery-lane, London, “ Improvements 
in the manufacture of the salts, carbonates, and hydrates of baryta 
and strontia, and also for improved modes of making baryta and 
strontia caustic.”— A communication from Louis Gustave Ghilain 
Daudenart and Edmond Verbert, Rue du Progrés, Scharlbeck, Brussels. 
—13th September, 1873. 

3015, Tuomas SHAKESPEAR and GeorGE ILLsToN, Birmingham, ‘‘ Improve- 
ments in sewing machines.” 

8017. Wittiam WALKER, Manchester, ‘‘ Improvements in apparatus for 
regulating and controlling the temperature of liquids and fluids,” 

3018, ELLis MARSDEN, Liverpool, “ Improvements in and applicable to 
pans for boiling down, reducing, or concentrating liquids, parts of 
which improvements are applicable for condensing or refecting liquids 
whilst pruning and boiling over.” 

3019. Joun Dopp, Oldham, Lancashire, “Improvements in mules for 
spinning and doubling cotton, wool, and other fibrous materials.” 

3020. CaaRLes HerMANN WerzeL, Great Tower-street, London, ‘‘Im- 
provements in reservoir penholders, and in means of preserving a 
supply of ink therefrom.”—A communication from Friedrich Wisck- 
meyer, Osnabriick, Germany. 

3021. ALEXANDER TURNER, Charing Cross Hotel, London, “ Improvements 
in sewing machines.”—A communication from George Webster and 
John Webster, Hamilton, Canada. 

3022. Tuomas Situ, South Hylton, Durham, ‘‘ Improvements in appa- 
ratus employed in concrete building. 

3020. THomas ALDRIDGE Weston, birmingham, ‘Improvements in 
apparatus for transmitting, regulating, and arresting motion in 
machinery.” 

3024, James Noau Paxman, Colchester, Essex, ‘‘ An improved feed-water 
heater, applicable also for other purposes.” 

3025. Henry Greener, Millfield, near Sunderland, Durham, “ Improve- 
— in the manufacture of decanters and ornamented glass bottles 
and jugs,” 

3026, Joun Woop, Ardwick, Lancashire, ‘‘ Improvements in apparatus 
for embroidering.” 

3027. Henry Cock, Torpoint, Cornwall, ‘Improved means or apparatus 
for supporting boilers.”—A communication from Samuel David Cock, 
Callao, Peru. 

3028. Francis Detamorre Mott, Stoke Newington, London, “An im- 
proved rotary engine.”—15th September, 1873. 

3020. Joun Epwarps, Cassland-crescent, South Hackney, London, “ Im- 
provements in locks and striking plates for the same.” 

3033. JAMES BELL, Strathmiglo, Fifeshire, N.B., ‘‘An improved washing 
2 communication from Thomas Bell, Catskill, New York, 


3085. Joun Roperts, Manchester, “Improved brakes for broughams, 
—* wagonettes dog-carts, and other two and four-wheeled 
vehicles.” 

3039. Epwarp Bacor, Upper Forest Tin-plate Works, Morriston, near 
Swansea, Glamorganshire, ‘‘ Improvements in the manufacture of tin 
and terne plates, and in the apparatus employed therein.” 

3041. Ricuagp Henry Cow1ns, Bishopwearmouth, Durham, “ An im- 
proved switch-locking apparatus.” 

3043, ARCHIBALD TURNER, Leicester, ‘‘ Improvements in the manufacture 
of india-rubber hose and tubing, and the preservation of india-rubber, 
gutta-percha, and rubber fabrics.”—A communication from Charles 
Righter, New York, U.S. 

3045, Joun Gepor, The Hollies, South Lambeth, Surrey, “ An improved 
machine or apparatus for varnishing sheets of tin, and for other 
purposes.” — A communication from Jules Trottier, Faubourg St. 
Martin, Paris.—16th September, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specificacions, 

2047. Geornce Hasevtine, Southampton-buildings, London, ‘ Improve- 
ments in hinery for opening, cleani scutching, and lapping 
cotton and other fibrous materials.”—A communication from William 
4. Whitehead, M husetts, U.S., and Abel T. Atherton, Lowell, 
Massachusetts, U.S.—17th Septenber, 1873. 

2360. Georor HasELtIneE, Southampton-buildings, London, “An improved 
process of tanning hides, skins, or pelts, and cleaning wool and fur.”— 
A communication from Daniel Forward, Montreal, Canada. — 18th 
September, 1873. 

8064. Georore Hasetine, Southamp gs, London, “ Improve- 
ments in the manufacture of printers’ type.”—A communication from 
Edwin R. Whitney, Magog, Canada.—18th September, 1873. 
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Patents on which the Stamp Duty of £50 has been Paid’ 
2550. Davipy McCo.tLey Weston, Glasgow, Lanarkshire, N.B., ‘‘ Centri- 
uy hines.”—23rd September, 1870. 

2563. Grorce Price and Ggorce ARTHUR Price, Wolverhampton, Staf- 
fordshire, ‘‘ Tools for pressing washers, &c., out of sheet metal.”—24th 
September, 1870. 

2566. Davip Prrie and ALEXANDER Croom, Dundee, Forfarshire, N.B., 





“Cutting paperhanging.”—26th September, 1870. 
2581. THomas Moore, South Stockton-on-Tees, Yorkshire, and CHARLES 
THUR Heap, Teesdale Ironworks, Stockton-on-Tees, Yorkshire, 


AR’ 
“* Pulley blocks.”— 28th September, 1870. 

2570. Herpert Joun Jones, Peckham Rye, Surrey, “ Drain pipes.”—20th 
September, 1870. 


2575. Epwarp Lorp, Todmorden, Yorkshire, “‘ Regulating the position of 
card rollers, &c.”—28th September, 1870. 

2590. James Henperson, New York, U.S., “‘ Refining crude cast iron.”— 
19th September, 1870. 

2607. Epwarp Wy.LaM, Manor House, Drayton-green, Ealing, Middlesex, 
“* Ovens.”--30th September, 1870. 

2637. CHARLES. Wappi£, Edinburgh, Midlothian, N.B., “‘Self-acting 
lithographic and type-printing presses.”— 5th October, 1870. 





Patents on which the Stamp Duty of £100 has been Paid. 
2502. Joun Henry DaLumeyer, Bloomsbury-street, London, “ Lenses,”— 
27th September, 1860. 
2454. Joun GAMGEE, Queen’s-road, Bayswater, London, and Artruur 
Gamcee, Alva-street, Edinburgh, Midlothian, N.B., ‘‘Slaughtering 
i ls,”—24 San tonk * 





th Sep , 1866. 
2522. JosepH Wuitwortn, Manchester, ‘Casting iron and steel.”—29th 
September, 1866. 
2541. THomas Forster, Streatham, Surrey, “Elastic mats, &c.”—3rd 
October, 1866. 
2516. ——— Imnor, Oxford-street, London, “ Chimes, applicable also to 
organs.” —29th September, 1866. 





Notices of Intention to Proceed with Patents, 


1808. Joun Spear, Hull, “ Spring safety valves.” 

1810. WiLHELM Hansen, Southampton-buildings, Chancery-lane, London, 
“Fitting and joining together pieces of iron for foundation plates, 
voussoirs of iron bridges, &c.” 

1811. Joun Pickur, Waterfoot, “Steam ‘Oliver,’ suitable for bolt and 
stud making.” 

1812. ANDREW Howarson, Cronberry, N.B., and Octavius WILLIAMs, 
Swansea, “‘ Furnaces.” 

1814. W1LL1aM Stuess, Rickerscote, ‘“ Bricks.”—19th May, 1873. 

1823. Henry Lomax, Over-Darwen, GEorGe Francis BrapBURY and 
Tuomas Cuapwick, Oldham, and THomas S1nGLEToN, Over-Darwen, 
“ Sewing machines.” 

1826. EpwaRp CRowLEY, Birmingham, “ Breech-loading small arms.” — 
20th May, 1873. 

- i Fuuer, Longcrofts, New Shoreham, “ Raising and lowering 

inds.” 

1841. Joseeu LigHToWLER and CHARLES BaRRaccLovGcH, Halifax, ‘Looms 
for weaving.” 

1842. Moses THompson and WiLiiamM Tompson, Halifax, and WiLLiaM 
Hoposon, Tong Park, Baildon, ** Looms for weaving.” 

1847. Joun Tuomas TaNNET?r, Joun Craven, and Samson Fox, Leeds, 
“Turning, planing, and boring the heavy parts of engineering con- 
structions,” 

1849. James SaerueRD, Polygon-avenue, Ardwick, Manchester, ‘“ Steam 
boilers or generators.”—21st May, 1873. 

1854. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Compressed 
air motors.” — A communication from HUenry Bushnell and Elias 
Parmelee Merriman. 

. Rosert Srone, Liverpool, “ Railways, and rolling stock.”—22nd 
May, 1873. 

1869. Mires Wittrams, Wigan, ‘‘ Varnishes.” 

1871. WittiaM Wuirmore, Whickham Market, “ Mounting and driving 
millstones.”—23rd May, 1873. 

1878. Tuomas At rrReD Hearson, Devonport, “‘ Speed indicators.” 

1886, FLEEMING JuNKIN, Fettes-row, Edinburgh, N.B., and FrepERICK 
Heyry Ricker, Stanton Villa, Putney, **V pulleys for the trans- 
mission of power "—2ith Moy, 1873. 

1895. ALFRED Luts: :auniG and JouNn Ricketts, Liverpool, ‘ Obtaining 
high temperature-.”’ 

1896 CHARLES JOBNS:'N, Market Weston, “ Machinery or apparatus re- 
quired for traction, &v.”—26th May, 1873. 

1911. JoNATHAN TinpvaL, Glasgow, N.B., ‘* Finishing cloth.” 

1018. James Murruy, Newport, ‘‘ Wheels and axles.” 

1923. StopparT PeiLr, Carlisle, ‘* Horse rakes.” 

1925. WrturaM =Macarcur Scorr, Arthur-street, Belfast, ‘Spinning 
tobacco.”—28th May, 1 

1937. GeorGE SincLairn Ropserrson, The Limes, Hale, near Liverpool, 
‘Relieving lifeboats from water,” 

1940, ANDRE Bresson, Jamaica-road, Bermondsey, Surrey, ‘‘ Asphalte.”— 
29th May, 187: 

1957. Ropert Weare, London-road, Newcastle, “‘ Dry closets.”—-30th May, 
1873. 

1965. Daniet Mitts, Birmingham, ‘‘ Boot and shoe soles,”—Partly a 
communication from Charles Goodyear.—31st May, 1873. 

2021. Joun SHanks, Barrhead, N.B., ** Valves and waste preventive appa- 
ratus for water-closets, &¢.” 

2025. ALEXANDER Stmpson, Chiswell-strect, London, “ Cattle food.”— 6th 
June, 1873. : 

2034. Tomas Cuunes, WALTER HOoLvAND, and SAMUEL TeLrorp Durron, 
Vulcan Ironworks, Worcester, ‘* Working and interlocking points and 
signals on railways.”—7th June, 1873. 

2048. Joun Wuicucorp, Walbrook, London, and WiLLiam ANDERSON, 
Southwark-street, Southwark, Surrey, ‘‘Strong rooms and safes,”—9th 
June, 1873. 

2149. Epwarp Easton, Southwark, Surrey, WiLL1AM Pote, Storey’s-gate, 
Westminster, and Joun Wuicucorp, Walbrook, London, ‘Opening, 
— and securing the doors of strong rooms and safes.”—19th June, 
1873. 
























2389. FREDERICK CuRTIS, Boston, Suffolk, Massachusetts, U.S., ‘‘ Cutting 

—— &c.”—A communication from Charles Myrick Field.—luth 
uly, 1873. 

2445. Epwin Joun Witiiam Cooke, The Cedars, New Hampton, and 
Joun Lapsury Emary, Blackstock-road, Finsbury Park, London, 
“ Telescopes, &c.”—liith July, 1873. 

2087. Wittiam Wi son, Wood Hey, Bebington, and Henry Buren and 
JoseruH Barterssy, Bedford Leigh, ‘* Fingers and finger bar of mowing 
and reaping machines, &c.”—13th August, 1873. 

2725. Josern SmitH Grarton, Manchester, ‘‘ Evaporating brinc.”—10th 
August, 1873. 

2775. Henry Wititiam Havserc, Southampton-buildings. London, 
“ Separating or removing the tin from scraps or cuttings of tinned or 
terne plates.”—21st August, 1873. 

2880. BENJAMIN JOSEPH BARNARD MILLS, Southampton-buildings, London, 
‘*Sewing machines.” — A communication from John Knous. — 2ad 
September, 1873. 

2018, Georce FREDERICK Nevitie, Teddington, ‘‘ Leather, &.”—5th 
September, 1873. 

2934. Tuomas Fiircrort, Cut-gate, Rochdale, ‘ Carding engines.” 

2936. Louts Bois, Boulevart de Strasbourg, Paris, ‘* Gas.” 

2038. AuGuste THEOPHILE Rousseau and Charles Honore Srevenor, 
Southampton-buildings, Chancery-lane, London, ‘“Melodions or 
American organs.”—6th September, 1873. 

2044. WittiamM Hunt, Castleford, near Normanton, “‘ Sulphate of soda 
and sulphate of potash.” 

2953. Henry Epwarp Newton, Chanccry-lane, London, “ Blast furnaces.” 

A communication from Theodore Frelinghuysen Miner. 

2055. THomas Newton, Walsall, ‘‘ Military and other saddles.”—8st/ 
Sevtember, 1873. 

2960. Henry Epwarp Newton, Chancery-lane. London, “‘ Blast furnaces.” 
~—-A communication from Theodore Frelinghuysen Miner. 

2962. WitLt1AmM Epwarp Newron, Chancery-lane, London, ‘ Steam boilers 
and ¢ 3."—A ication from Benjamin Talbot Babbitt.— 
uth September, 1873. 

2975. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Rotary 
engines,”—A communication from Jean Edmond Henry.—10th September, 
1873. 

2081. JoserH ANTHONY Dixon, Glasgow, N.B., ‘“Treating copper pyrites, 
copper blendes, &c.”—A communication from Thomas Henry Cobley. 
2082. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘* Mechanical 
puddling of iron.”—A communication from William Sellers ani George 

H. Sellers. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 
. 





Class 1—PRIME MOVERS. 


Including Vixed Steam and other Envines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
914, H. A. BonnEvILie, London, “ Regulators or governors.” —A commu- 
nication,—Dated 13th March, 1873. 

This invention consists in the new application of an eccentric which 
regulates its stroke and the degrees of its action by the governor in such 
a manner that at the highest expansion and prolongation of the stroke 
of the expansion takes place, whilst at greater feeding the contrary will 
be produced. ° 
919. A. WALLIs and C, J. STEEvENs, Basingstoke, “‘ Protecting feed-water 

heaters against the effects of frost.” —Dated 13th March, 1873. 

This invention relates to means of automatically emptying feed heaters 
when they are not in use, so as to provide against the effects of frost. 
The feed keater is provided with a discharge valve or cock connected to 
some part of the engine, the position of which is altered when the engine 
stops, as, for example, to the starting lever or governor, so that the cock 
or valve is opened on the stopping of the engine. Or such valve or cock 
may be closed by the pressure in the boiler or heater and opened bya 
weight or spring when the pressure is reduced. Also it may be closed by 
the expansion of a pyrometric rod or of compound pyrometric bars ex- 
posed to the heat of the boiler or fire, and opened by the contraction of 
the same when the temperature is reduced. In order to provide for the 
free discharge of the heater the cock or valve is made with a port for ad- 
mission of air, or a separate valve for that purpose is fitted to the heater 
at a higher level. 

924. W. S. Fisu, Glasgow, ‘* Non-conducting covering.” —Dated 13th March, 
1873. 


The features of novelty which constitute this invention consist in 
making non-conducting coverings for boilers, engines, and other surfaces 
of asbestos, either alone or mixed with other substances, and which, pre- 
vious to being applied is made into a paste, pulp, felt, or into paper, mill- 
board, or cloth. 

960. T. A. Weston, Birmingham, “ Transmitting. regulating, and arresting 
motion in machinery.” —Dated 15th March, 1873. 

This invention consists of various mechanical devices and mechanical com- 
binations, the purposes and objects of which are to transmit, orregulate, or 
arrest motion in machinery for hoisting weights and other purposes. In 
the provisional specification reference is made to prior patents of the 
same inventor, No. 1063, of 1859, No. 263, of 1863, No. 1867, of 1868, and 
No. 2494, of 1872. The invention comprises the combination of the 
apparatus of patent 2494, of 1872, with the frictional incline device of 
patent 1867, of 1868, whereby longitudinal strain upon the shafts is re- 
duced and continuous safety lowering motions obtained ; also an im- 
proved friction clutch ; also a mode of operating friction clutches having 
segmental brake blocks; also means of obtaining greater safety and 
durability in the elastic friction straps of clutches and brakes; also a 
mode of eperating friction straps in brake clutches ; also a mode of trans- 
mitting rotary motion to a shaft; also another construction of brake 
clutch: also an improvement in the brake clutch of patent 2404, of 1872 ; 
also means of arresting motion in a hoisting platform or cage, such as is 
used in vertical lifts and mine shafts, and thereby preventing accidents ; 
also the combination with the differential pulley of patent 1863, of 1859, 
of the incline of screw surfaces of patent 1817, of 1868, for the purpose of 
transmitting, regulating, and arresting motion with better effect, more 
despatch, and convenience. 

968. J. ADAMs and B. Jenkins, London, “ Engines operated by heated air 
and steam combined.”—Dated 15th March, 1873. 

According to this invention we provide the top of the fire-box of the 
engine witn the means for introducing into the furnace or combustion 
chamber a jet or jets of water in the form of spray. In some instances 
we place over the fire a watcr chamber. Oxygen or other gases may be 
produced in the aforesaid furnace to insure the complete combustion of 
fuel. The mixed steam and heated air may be used expansively in the 
cylinder of the said engine. 

1005. T. Moy and R. EF. Sutcy, London, “ Fitting water tubes applicable to 
steam boilers and engines.” —Dated 19th March, 1873. 

First, the ends of the water tubes exposed to heat externally applied 
are fixed in the tube plates by means of conical nuts screwed on to the 
ends of the tubes, and into conical holes formed in the plate, thereby 
compressing the nut, and making the joint steam and water-tight. 
Secondly, the ends of water tubes are fixed by the same means in the 
side of the chambers or reservoirs surrounding the cylinders in engines, 
as described in the specification, No. 2762 (1871), and the tubes when 
so supplied are sometimes bent in order to economise space, and facili- 
tate the application of heat to them, 

1006. J. T. Woops and C. B. Dex Ma ortiz, London, “ Furnaces.”—Dated 
19th March, 1873. 

The improvements consist in inclosing the portion of the furnace in 
which the combustion takes place in a fire-brick arch, fire-clay arch, or 
arch of other fire-resisting material, which is necessarily interposed 
between the burning fuel and the bottom and sides of the boiler, steam 
boiler, pan, oven, &. &c., to be heated, and bringing the heated air and 
préducts of combustion back to the flues between the top of this arch 
and the bottom and sides of the boiler, steam boiler, pan, oven, &c. &c., 
in order to confine and concentrate the heat of the burning fuel, to 
maintain a very high temperature, to render the combustion more per- 
fect, and to absorb and to utilise all the heat; the heated air and gas 
having to pass between the top of the arch and the bottom and sides of 
the boiler, steam boiler, pan, oven, &c. &c. Ina furnace of this descrip- 
tion, such inferior fuel as coal dust, coke breeze, or refuse, cinders, char- 
coul dust, culm dust, sawdust, &c. &c., can be conveniently and econo- 
mically burned. We claim the application of our improvement to boilers 
and steam boilers of every description, locomotive, Cornish, stationary, 
and for marine propulsion, for brewers’ coppers, and boilers, for all other 
description of boilers and pans for heating or the evaporation of water and 
all other fluids, for all descriptions uf ovens, for domestic heating grates, 
&c., for all apparatus for heating air, gases, water, or other fluids, and for 
all distilling apparatus. 

1011. E. Turner, Somerset, ‘‘ Packing for glands.”—Dated 19th March, 
1873. 

This provisional specification describes making a packing of a woven 
fabric partly of wire and partly of tlax or other fibrous yarn. 

1014. J. B. wad G. N. Fen, Lancaster, “ Light railways.”—Dated 1th 
March, 1873. 

This invention relates to improvements in the construction ef light 
railways of any gauge, but generally of gauges of two feet and upwards 
The improvements are also adapted for railways upon the centre rail 
system. The object of the invention is to effect economy in the construc- 
tion of light railways by dispensing wholly or partially with cuttings and 
embankments ; the railway being erected upon a wooden or iron structure 
formed of frames, which are constructed and cumpleted in the workshop, 
and only require to be fixed in their places on the ground, such frames 
consisting of two or more uprights connected together by suitable cross- 
ties strengthened by lateral struts and diagonal struts fixed between the 
upright pillars, which latter rest upon a sill or sleeper placed upon or 
sunk under the surface of the ground. The said frames carry beams for 
the rail properly secured and fished, and these beams are further 
strengthened by longitudinal struts resting on cross-ties and against the 
upright or inclined posts vertically over which the beams are placed. 
lozl. W. R. Laker, London, ‘‘ Stay-bolt for steam boilers."—A communi- 

cation.—Dated 19th March, 1873. 

The screwed stay-bolts which are used for securing or fastening the flat 
portions or water tables of steam boilers, are found to corrode rapidly 
from the action of the acids and salts held in solution by the water. 
The object of this invention is to overcome this defect in these bolts and 
to make them as durable as the plate iron of the boiler, and this object 
the inventor accomplishes by artificially hardening the exterior portion or 
surface of the bolt. 

1026. R. Gicopor, France, “ Ventilating furnaces.”— Dated 19th March, 
1873. 

Steam is taken in the saturated state from the boiler and is superheated 
by passing it through a vessel, in or to which a series of tubes are 
arranged, ina flue or smoke way of the furnace, preferably at a short dis- 
tance from the fire-bars. From thence it is conveyed by one or more 
pipes into an air injector or suction tube, whence it proceeds through 4 
very narrow annular opening, which puts it into the form of a hollow jet, 
drawing with it a considerable body of air which becomes mingled wii 
the steam. 

1059, T. H. Forrest, Ayrshire, N.B., “ Steam pumps.”—Dated 21st March, 
1873. 


This invention relates principally tosteam pumps of the kind in which the 
pump, which may be either reciprocating or rotatinz, is worked by means 
of a special steam cylinder or combination of cylinders, and consists = 
fixing in either the delivery or suction pipe of the pump, but by or 
ference the latter, any suitable modification of apparatus of the —— 
known as “injectors” or ‘ ejectors,” such apparatus having connected 
it a pipe leading from the exhaust port of the steam cylinder. = 
1060. H. J. Farrcnitp, Manchester, * Pressure gauge.”—A communication. 

—Dated 21st March, 1873. 

This invention is designed principally as a pressure gauge for — 
boilers, but it is equally applicable for ascertaining an indicating rs 
pressure of any other elastic fluid or gas, It consists principally © 
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hollow iron float of a cylindrical form placed within a hollow iron vessel 
or reservoir of a slightly larger diameter, and containing mercury. The 
steam or other fluid acts upon the upper end of a piston or plunger, the 
lower end of which bears upon the top of the float, so that the pressure 
on the piston causes the float to be depressed in the mercury, and by dis- 
placing the latter to a corresponding degree indicates the pressure. 
1065. D. Grtpert, Birminghain, “ Buttons.”—Dated 21st March, 1873. ; 
This invention refers to covered buttons. In covered buttons as ordi- 
narily made the fabric extends over the whole face of the button, around 
its edge and toa short distance on the back of the button. These buttons 
are liable to wear at the edge, where the fabric becomes rapidly injured or 
worn through. To remedy this defect the buttons, according to this in- 
vention, are made of a metal or non-metallic shell, which forms the back 
and body of the button, the edge of the shell being turned up over the 
face of the button. A rim or frame is thus formed at the face of the 
button, within which rim or frame the dise of fabrics with which the 
face of the button is to be covered is fixed either by cement or by being 
inserted in an undercut part in the rim. This invention is applicable to 
various kinds of covered buttons. 
1620. C. J. Gattoway and J. H. Beckxwitn, Manchester, “ Slide valves of 
compound steam engines.” —Dated 5th May, 1873. : 
This invention relates to the construction and arrangement of slide 
valves fur compound steam engines so as to reduce frictional pressure on 
the slide faces and space of passage from the one cylinder to the other. 
The high and low pressure cylinders, which are side by side, have each on 
the outer side a slide at each end for supply of steam to the former and 
for exhaust from the latter. And at each end there is a direct passage 
from the one cylinder to the other fitted with a slide. As the slides have 
no exhaust cavity they are only of such size as to cover the ports and 
rovide lap; and thus the frictional pressure on the faces is small, and the 
intermediate slides being in the direct passages from the one cylinder to 
the other, the space of those passages is small. The slides may be either 
tlat plates ynade to reciprocate rectilineally, or cylindrical with steam 
ways through or past them having reciprocating rotary motion. — They 
may be all worked from one eccentric, but preferably the steam slides of 
the high pressure cylinder have variable travel to provide for working 
more or less expansively. 
2164. C. T. Cocesroox, London, “ Steam cylinders.”—Dated 20th June, 1873. 
This invention relates to improvements in steam cylinders for steam 
pumping machinery and steam engines, and is designed as a simple 
and useful substitution for tappets, auxiliary valves, or other equivalent 
appliances or means hitherto in use for shifting the main valve, so as to 
direct the flow of steam to alternate ends of the main cylinder and cause 
the desired reciprocation of the piston and rod therein. According to 
one modification the inventor fits the usual main valve between discs 
(enclosing a main steam chamber) which (together with a rod by which 
they are connected) have, in addition to the usual simple reciprocating 
motion in the direction of the length of its cylinder, the D slide has, as 
hitherto constructed and worked, a rotating change or a reciprocating 
motion in a rotary direction at both ends, which changes certain ports 
and allows of the shifting of the valve, the invention firstly having 
especial reference to improved means for causing the said change. The 
invention, secondly, has reference to an improved arrangement for causing 
the usual reciprocation of the slide valve in lieu of the rotating move- 
ments. 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e, 

920. T. Biack, Liverpool, “ Equilibrium berths or cabins for navigable 

vessels.” — Dated 13th March, 1873. 

The object is to render voyages less unpleasant. The means :—A berth 
or cabin free to oscillate in any direction by means of inner and outer 
trunnions placed respectively transversely and longitudinally, and con 
nected by a framework. In the case of a cabin, a passage or passages 
thereto is or are provided over the outer trunnions, thence around the 
framework, and over the inner trunnions. Stability is given to the berths 
or cabins by weights secured to and under the floor. 

922. H. T. Curistis, London, “ Saving life at sea.”—Dated 13th March, 

1873. 

This invention consists in the construction and use of rafts and the 
stowing of the same when constructed upon vessels, whether steamer or 
sailing vessels, in such manner that in the event of the foundering of 
such vessels a more ready and effectual means of saving life will be pro- 
vided than by the use of boats as heretofore. 

956. W. A. Lyrrie, London, * Permanent way of railways.”—Dated 15th 

March, 1873. 

The features of novelty are : - First, the employment of an iron key or 
wedge as a substitute for the present wooden key or wedge in securing 
double-headed rails in chairs, the new key being fastened by an auxiliary 
key or cottar. Secondly, the employment of the latter auxiliary key 
arrangement with the present wooden wedge keys. Thirdly, the sus- 
taining of the rail clear of the bottom of the chair by means of the new 
iron wedge key. Fourthly, the substitution of a wide chair, provided 
with a long wedge key of the new form, for fish-plates as « means of 
jointing the ends of rails. 

982. R. C. Saver, Newport, Monmouthshire, ** Coupling and uncoupling 

ruilway trucks and carriages.”--Dated 17th March, 1873. 

The object of these improvements in couplings for railway trucks or car- 
riages is to do away with the necessity of railway or other employés going 
between trucks or carriages at the time of coupling or uncoupling the 
same ; and also to give increased safety and economy hy the absence of 
welding. The draw-bar is depressed into a diagonal pusition, the depres- 
sion being started a few inches beyond the buffer plank, and a diagonal 
slot being formed therein; under and at the end of the draw-bar is 
attached a small plate capable of revolving horizontally, and which will 
project beyond the sides of the draw-bar when placed transversely, but 
within the sides of the draw-bar when placed longitudinally. A hook is 
attached to the draw-bar between the slot and the buffer plank, the point 
of this hook being downwards and resting on the depressed part of the 
draw-bar, the front of the hook is inclined in the opposite direction to 
the depression of the draw-bar, that is to say, slanting towards the wagon 
or carriage, so that anything striking the hook in front will lift it and be 
guided within it. Two connecting links are used ; one end of the first 
link is attached to the draw-bar by a bolt or rivet passing through the 
diagonal slot, so as to travel easily therein, and is formed of two plates, at 
the lower edge vf one of which plates and near the slot bolt or rivet is a 
projection to act on the aforesaid small revolving plate. To the other end 
of the Arst link is attached the second link or loop, which is so arranged 
tbat it will come to a nearly horizontal position with the first link and 
fall with it when dropped to a vertical one ; it is also provided with ears. 
In coupling the two trucks together, the coupling links are raised, the 
small revolving plate of that truck which is at rest is turned into a trans- 
verse position, thereby upholding the eoupling links in a nearly hori- 
zontal position ; the other truck coming up, the second link or loop of the 
truck at rest comes in contact with the depressed part of the draw-bar, 
and then against the hook, or else upon the hook first (according to the 
height of the trucks) of the advancing truck, thus raising the hook 
and forcing the loop or second link within it ; at the same time the small 
revolving plate is driven into a longitudinal position, as the bolt or rivet 
traverses the slot by the projection at the lower edge of the first link, and 
being within the width of the draw-bar, allows the links to drop freely, 
and rise and fall as the trucks recede from or approach one anvther. ‘To 
uncouple, when the trucks are cither in motion or at rest, the hook is 
raised by means of a properly fixed chain or chains, <tretching across the 
truck from buffer to buffer, or bya rod similarly placed and provided with 
an arm for the purpose (either mode being worked from both sides of the 
track), and the couplings fall free. The above mode of coupling trucks or 
carriages together is modified by doing away with the small revolving 
~ and the slot; the attendant porter in such case raises the coupling 
inks by a lever or other mechanism fixed at the side of the truck, acting 
upon a chain or rod stretching across the truck and working an arni 
which acts upon the first link, and thus raises the coupling to any re- 

uired height. If a rod be used a second arm is alsv attached to it, so 
that it may raise either the coupling to couple the tracks together, or the 
hook to uncouple them, by putting it in or out of gear as required on 
either side of the truck. 

984. J. SrrickLanp, Wednesbury, Staffordshire, “‘ Wheels."—Dated 17th 

March, 1878. 

This invention consists principally in manufacturing wheels of the kind 
called Losh’s wheel, but may also be applied to the manufacture of other 
wheels. The principal novelty consists in welding two or more V or glut 
pieces at the same time between the adjacent spokes of Losh’s wheels, the 
said spokes, as is well understood, being made of bars bent into a trian- 
gular form. The machinery for effecting the said welding consists of a 
Series of hydraulic cylinders arranged radially on the bed-plate, the 
skeleton wheel being supported upon a central bed-plate underneath which 
rs a hydraulic cylinder and ram. This ram carries a series of taper man- 

rils equal to the number of spokes of the wheels, the said mandrils 
ving upon them movable blocks of a figure proper to act on and sup- 

Port the inner sides of the spokes. The rams of the other cylinders are 

Provided with welding and cutting-off tools. By the operation of the 

machine the heated skeleton wheel is supported during the welding pro- 

cess and the heated glut pieces cut off and welded between the adjacent 
kes. The machines may be worked by steam instead of by water power. 

e furnace for heating the skeleton wheel consists of a combination of 





fires or furnaces each havin i i 
aving a separate tuyere or tuyeres supplying either 
hot or cold blast. In heating and pone P pleces h 


: E ng the V or glut pieces to the | 
Wheel, bars of V iron are secured to a frame and lowered into a furnace ' 


and heated simultaneously. They are then withdrawn,’and each bar 

lowered into its place between the spokes and cut off and welded thereto 

as before explained. 

985. H. Garpyer, London, “ Heating boilers and other similar vessels.” — 
Dated 17th March, 1873. 

This relates, First, to heating boilers and similar vessels by means of 
carburated or hydrocarbon vapour; Secondly, to means whereby this is 
effected. These means consist in pipes led into the boiler tubes and per- 
forated with small holes. On these pipes being fed with carburated air 
or vapour it is ignited on escaping dasegh the aperture, and thus great 
heat is produced. 

986. H. W. Cook. London, ** Locomotive engines.”—Dated 17th March, 1873. 

The condenser is in the nature of a surface condenser, but the chamber 
in which the steam is to be condensed, instead of being as nearly empty 
as possible (as in those generally used), is almost full of water ; the neces- 
sary vacuum (or rather absence of pressure) being obtained by first filling 
the condenser with water, and then pumping out a small portion of it by 
means of the feed pumps of the engines, and afterwards withdrawing 
water as fast as it is added by the condensation of steam. 

992, J. E. Stanprietp, Exeter, “ Carriages.”—Dated 18thMarch, 1873. 

[As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed } 
996. E. Dean, London, “ Making ships, boats, and rafts buoyant.”—Dated 

18th March, 1873. 

This provisional specification describes applying vessels filled with 
hydrogen gas to ships, boats, and rafts to render them more buoyant. 
1023. J. Woop, Stojord, “ Azle and azle-boxes."—Dated 19th March, 

1873. 

The novelty of this invention is the general simplicity of construction, 
that is to say, the taper arm and terminating flange with corresponding 
chilled box fitting over the same. 


1029. W. R. Jouuey, Norfolk, * Improvements in life rafts.”—Dated 20th 
March, 1873. 
This life raft is an independent structure fitted to the deck of a vessel, 
and serving the purposes of a deck cabin, but so fitted as to be easily 
removable, and when detached serving as a covered raft or floating vessel 
to save life in the event of a ship foundering or stranding. The structure 
is adapted to float off from the sinking vessel without requiring to be 
lowered from it, and it is formed with sloping sides, on to which may be 
fitted buoy boats, to increase the floating power of the structure, or to be 








the thread from erd to end of the spool or reel by means of improved 
self-acting improvements. Secondly, a new self-acting and ‘self-adjusting 
system for working the guide backwards and forward in winding to suit 
all variations and numbers of thread. Thirdly, an arrangement of ap- 
paratus for pulling on and taking off the reels. Fourthly, an 

ment of apparatus for pping the hine when a thread 2. 
Fifthly, an arrangement for preventing the reels being pushed off the 
spindle during the winding on. 

961. W. and J. Ramspen, Bradford, “Twisting and doubling yarn or 

threads."—Dated 15th March, 1873. 

The yarns or threads to be twisted or doubled are directed from the 
cop or bobbin to a chased or screwed disc or collar which is fixed to a 
cross rail or other convenient bearing between the cops or bobbins, and 
the flyers or the threads are passed once or oftener around the said 
screwed disc, the tensional strain on the yarn or threads removing any 
* snarl” or entanglement. 

969. W. H.Snernerp and J. Scorr, Bradford, ‘‘ Combing wool, de.” —Dated 
15th March, 1873. 

These improvements are more adapted for application to the ‘‘ Lister 
comb ’ or to the ‘‘ Rawson comb,” but may be applied to the “* Noble’s 
comb,” or to other machines for such purpose having circular or rotary 
comb, and the object of the invention is to cleanse the noil ends of the 
tufts detached from the bulk of the fibre. 

973. J. G. Tonaur, London, ‘* Stopping apparatus for knitting machinery.’ 
—A communication.—Dated 17th March, 1873. 

This invention has for its object hanical arrang ts combined 
with an electro-magnet for instantaneously stopping certain machines, 
particularly knitting machines, whicb require to be stopped quickly 
under certain circumstances, for instance when a thread breaks or when 
the bobbin is run out, or other means by which the thread is supplied, 
when a needle breaks or is out’of order, or when the thread is irregular 
or uneven. 

981. G. Rowe, Glasgow, “ Weaving ornamental fabrics.”"—Dated 17th 
March, 1873. 

This invention consists in combining the effect produced by stripes or 
checks of different colours with a ‘ diamond-shaped” figure due to a 
twilling action produced by peculiar modes of connecting and treading 
four simple leaves of heddles or healds and of correspondingly entering 
the warp threads through the heddles. 

988. J. TuurLow, Morley, Yorkshire, “* Self-acting mules for spinning.”-— 
Dated 17th March, 1878. 











used for conveying passengers from the raft. 
1032. W. Grance, Leeds, ** Engine for common road and tramway cars.”— 
Dated 20th March, 1873. 
Two cylinders are mounted horizontally on a circular table, the slide 
valves being on top. There is no cross-head, the connecting rods being 


forked and fitted with slide blocks, which slide within guides at the side | 


of the cylinders. The cranks are on the axle of the front wheels, the 

axle boxes being carried by the circular table ; the piston rods are coupled 

to the slide blocks ; rotatury motion is given to the table, and the front | 
wheels act as traction as well as guide wheels ; the hind wheels running 

independently of each other. The engine is placed in the lower part of 
the front of the vehicle and hidden from view. | 

1045. G. Sreycer, and W. M. Smirn, London, “ Locomotive engines and cur- | 
riages.”—Dated 20th March, 1873. 

First methods of connecting the ordinary driving axles of locomotive 
engines to the axles of the bogie trucks or tenders used in such engines, 
by cranks and connecting rods, or by means of spur gearing, friction 
wheels, bands, and pitch chains or eccentrics. The same methods apply 
to carriages. Secondly, a bearing spring, formed by two levers suspended 
from the under frame, resting on the axle box, with springs between. 
Thirdly, draw and buffer springs between engine and tender, arranged so 
that the train is attached to the engine instead of to the tender. 
Fourthly, axle journal with « larger diameter in the centre than at the 
ends to steady the bearings. 

1050. C. T. TownsenD, Shrewsbury, ‘‘ Apparatus for raising or lifting the 
permanent way of railways, &c.”—A communication.—Dated 20th 
March, 1873. 

The said machinery or apparatus consists essentially of the following 
parts :—Upon a right.and left-handed screw two screw boxes respectively 
work, the rotation of the screw causing the screw boxes to simultaneously 
approach to or recede from one another. Each screw box has trunnions 
on opposite sides, and to each trunnion a togyle or knee joint is connected, 
the said toggle or knee joints being in pairs, situated respectively on 
opposite siues of the screw, one pair of toggle joints above and the 
other pair below thescrew, The knee joints of the toggle joints below the 
screw are connected to a base plate, and those above the screw are con- 
nected with a small platform. When the screw is turned so as to make 
the screw boxes approach each other, the base plate and platform separate, 
and any article placed between the moving parts may be raised with 
great force or compressed with great power. 

1068. M. ALEX, Southampton, “ Apparatus for lowering ships’ boats, dc.” — 
Dated 21st March, 1873. 

The apparatus is formed with joints so as to swing over and dower the 
boat ¢lear of the ship’s sides. It may be run out to a considerable 
distance. Swivel joints allow the arms or davits to slew as required. 
Stups are provided to keep it in place ; this may be effected by guys, 
which alsu act as supports. The apparatus may be worked from the 
deck, mast, or the buat itself. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, ade. 

908. J. T. Grirrrx, London, “ Carpet or power loons.” —A communication.— 

Dated 1th March, 1873. 

Abridgment not yet published. 

913. M. Baervers, Manchester, Lancashire, “‘ Drying yarn.”—Dated 13th 

March, 1873. 

In this improved apparatus the yarn passes in a zigzag or serpentine 
form alternately over and under rollers, and whilst so doing is subjected 
to a current of hot air drawn by fans through flues or pipes passing 
through the interivr of steam boilers or receptacles, which heated air is 
impelled again past the outside of the said boilers or receptacles and 
through the yarn or thread and escapes at the top. by which arrangement 
the moisture arising from the yarn is carried off at once, and does not 
pass again through the yarn. 

927. A. GREENWOOD, Leeds, “‘ Drawing and spinning frames.”—Dated lith 

March, 1873. 

This invention relates to improvements in the drawing and spinning 
frame, whereby its construction will be somewhat simplified, and the 
removal of the pressing rollers for the purpose of cleaning the same will 
be greatly facilitated. 

939. E. T. Huanes, London, “ Treatment of liquors used in scouring or 

cleaning wool.” —A communication.— Dated 14th March, 1873. 

The object of this invention is, First, to extract the potash in a state of 
carbonate, which is its most valuable condition, by a process which is at 
once economical and expeditious ; and Secondly, to completely extract the 
greasy matters which separate from the washing liquors. 

950. W. W., 5., end W. Creiunron, Manchester, ‘* Lap-machines.”—Dated 

15th March, 1873. 

This invention has for its object to regulate the thickness of the lap 
formed in lap-machines, and this is effected by employing cones or other 
variable motion to vary the speed of the cage and lap end instead of 
varying the speed of the feeding rollers as hitherto done. 

951. B. Surru, J. Stake, R. Torson, M. Firrn, and C. Brapiey, Bradford, 

“ Combing of wool, d&c.”—Dated 15th Murch, 1873. 

The invention relates to apparatus for combing wool and other fibres in 
which a succession of nipping surfaces is used of the character of that 
for which letters patent were granted to the present applicants, 
dated March 7th, 1870 [1872 ?], No. 700, and the improvements consist in 
giving extended motion to the carrier or porter comb in order that, on 
laying the row of tufts on the ser peony A or holding comb, the tail in 
cleansed end of such row may be laid on the opposite side of these holding 
combs, and on to a sustaining apron. Air is conducted through the 
frame of this carrier comb and at the sides of it, to act upon the tail end 
of the row of tufts and aid their correct laying on the apron. The second 
nipping surfaces are formned of small fluted rollers, one of which serves as 
a support to one part of the apron as well as at the nip to give motion to 
that apron; the other of these nipping rollers is supported on arms 
actuated to give to it the desired motions. Other motions are also given to 
the apron to assistin correctly taking its succession of tufts. Grates and 
noil brush cleanse the holding comb. A pair of rollers may also be applied 
to act on the fibre to aid in drawing it from the tooth feed when taken 
by the first nippers. In some cases the position of the rollers for the 
second nip with the apron may be reversed, when the action of the carrier 
or porter comb will be changed accordingly. 

952. B. Nosite and J. W. ArmiraGe, Brighouse, Yorkshire, “ Cleaning 

yarn.” —Dated 15th March, 1873. 

With the object of removing the “slubs” and lumps from silk and 
other yarn the inventors pass the yarn from cops, bobbins, or hanks over 
guide-rods which direct it to and amongst the teeth of a strip or roller of 
cards to which a lateral traverse motion is imparted, and thence between 
the edges of two knives or pieces of metal which prevents any imperfec- 
tions from passing and being wound on the bobbins. 


955. J. T. Wipper.ey, Blackburn, Lancashire, “‘ Winding cotton, silk, wool, 


[As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. ] 
297. J. Burton and H. Smit, Nottingham, “ Manufacture of net or lace in 

twist lace machines.”—Dated 18th March, 1873. 

According to this provisional specification, a net or lace fabric is pro- 
duced without twist. In the plain ground there are two wrap threads tu 
each bobbin thread. The warps are carried by four warp bars, two front 
and two back. The bobbin threads run straight down the fabric, and 
the warp threads catch with them without twisting. In producing a close 
spot, the take up is held off. 

1015. W. H. and T. Hackine, Lancaster, * Plaiting and measuring woven 
Sabrics,”— Dated 19th March, 1873. 

This invention consists in certain improvements in folding and mea- 
suring machines, and relates, First, to the relieving motion ; and Secondly, 
to the material used for retaining the cloth when plaited. The relieving 
motion consists in certain improvements on the patent granted to Samuel 
Cook and William Henry Hacking, in 1861, No. 1522, and the material for 
retaining the cloth consists in the use of thin vulcanised india-rubber 
moulded on a rough surface, Also in the application of bristles or fibres 
to the holding rails, and to certain improvements in the swivelling 
motion. 

1018. R. Toone, H. Z. Arcner, and E. Hartsnorn, Nottingham, “ Lace 
in twist lace machines.”—Dated 19th March, 1873. 

This provisional specification describes the production of weavings in 
lace, in which the bobbin weft threads traverse only partly across the 
band and break joint one with another. A warp weft thread is also 
employed. 

1040. E. Boorn, Manchester, “ Pin or pirn winding machines."—Dated 20th 
March, 1873. 

In pin or pirn winding machines of the ordinary construction the yarn 
is wound on the pirn in a conical cup ; and this invention consists in dis- 
pensing with the cups and causing the conical end of the pirn to bear 
against a disc with a bevelled face; the pirn is loose on a dead spindle, 
and rises as the yarn accumulates upon it, the rising of the pirn being 
facilitated by placing the axis of the spindle a little to one side of the axis 
of the disc. Another part of this invention is applicable to pirn winding 
machines of the ordinary construction, and it consists in fitting a loose 
bush with a slot in it into the boss of the wharve for driving the spindle 
1058. J. Wain, Manchester, “ Mules for spinning and doubling.”—Dated 

2ilst March, 1873. 

This invention consists in placing the scroll shaft in the carriage and 
fixing wheels upon it gearing into racks on the floor; also in making 
undulations in the grooves in the pulley for taking in the carriage and for 
tbe rim band and guide pulleys ; also in an improved mode of driving the 
change shaft of the mule patented by the same inventor in 1854, No. 2393 ; 
alsv in an improved mode of pushing the carriage in while twisting at the 
head when the carriage is out. 


3047. G. Hasectine, London, “* Opening, cleaning, scutching, and lapping 
cotton, dc.” —A communication.—Dated 18th September, 1873. 

This invention consists, first, in the employment of a cylinder con- 
structed of rings or equivalent contrivances having attached to their peri- 
phery. angle plates and toothed plates; in the application of motion to the 
ongitudinal grid bars for the escape of the dirt; in the employment of 
adjustable bushings wherein the shafts revolve ; in the employment of an 
adjustable swinging stripping roll in connection with another stripping 
roll; in the manner of attaching a sheet iron covering to the cylinder ; in 
the process of evening the cotton before it passes through the feed-rolls ; 
in the combination of one grooved and fluted feed roll with one plain 
fluted feed roll ; in the construction in one piece each of the apron-feeder 
sides ; in providing a macbine for opening and cleaning cotton with two 
or more reels; in constructing the cylinder of one or more reels and in the 
furmation of a chamber beneath the lower cage-cylinder. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour- 
Mills, dc. 
947. J. MarrHews, Cambridgeshire, “ Construction of straw elevators."— 
Dated 15th March, 1873. 

This invention relates to improvements in the construction of straw 
elevators and to an improved method or means of driving or actuating 
thesame, The truugh up which the straw is carried is constructed of nearly 
double its usual length, and secures the vertical post (which carries the 
sheave round which pass the ropes by which the trough is raised) by 
means of a back-stay to the rear end of the elevator framing. To allow 
of the elevator being driven from the thrashing or other machine round a 
corner or in any other position, the inventor places at either rear corner 
of the elevator frame a movable spindle provided with two collars and 
two loose pulleys which guide the strap from the machine to the elevator 
pulley. 

979. J. Ruston, Lincoln, “ Steam boiler Jurnaces.”—Dated 17th March; 
1873. 


‘ 

This provisional specification describes arrangements for burning 
straw, &c., in steam boiler furnaces, 

998. E. Hare and J. O, ArpRon, Lincoln, “ Rotary screens for dressing and 
separating grain and seeds,”— Dated 18th March, 1873. 

Wire is wound or coiled in a cylindrical form, and each two coils or 
rounds are drawn together and fastened at parts, sufficient space being 
left at the connections for the gauge. At convenient intervals each coil 
or round is attached to the nextadjacent, i.¢., one of the first pair to one of 
the next pair, and soon. The endsare attached to castings or end plates 
adjustable by screws or other means, 

1053. J. TowLson, Norwich, “‘ Apparatus for decorticating and cleaning 
grain.” —Dated 21st March, 1873. 

The machine consists of a vertical cone revolving within a stationary 
cone, the outer periphery of the former and the inner periphery of 
the latter being provided with plates or bands of steel or other hard 
metal, having surfaces furnished with points for operating on the grain 
as it falls by its own gravity down the space between the two cones. And 
the grain is further operated upon between two other serrated or pointed 
surfaces of a finer cutting (one being on a stationary te and the other 
on a revolving disc), and afterwards acted upon by a fan, toseparate the 
husks and cleanings from the decorticated grain, which is disc 
from the machine in a finished state through a spout at the bottom. 

1134. 8. Epwarps, Salford, Lancashire, “Lawn mowers.”—Dated 27th 
March, 1873. 

In the application of an internal ratchet to boss of driving drum or 
roller; also in the application of a regulating roller either before or behind 
the revolving cutters. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, &c. 
907. A. TayLor, London, “ Arrangements for measuring water.”—Dated 13th 








or other threads on spools or reels.” —Dated 1ith March, 1873. 
First, the inventor emplvys right and left-handed screws for traversing 


Mareh, 1873. 
Arranging water meters with a cylindrical hoop surrounding the ex- 
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terior of the revolving wheel, in which png for the water are formed, 
and to which a cover or flat part is attached so as to enable the water to 
raise or lower the same in pate the quantity passing, 
vary the area of the water passages tn proportion to the quantity. 
Arranging waste preventing cocks, taps, and valves, so that the part 
which acts to shut off the water shall rise gradually during the time the 
water is passing until it closes the outlet Da of falling by gravity, 
and forming them so that they can be adjusted for quantity. Arranging 
ball valves with levers to open or shut under high- . Attaching 
a socket containing a movable regulating piston, v: oe mee, or plug, 
to a piston containing a valve or valves opening upw with a spindle 
for actuating, and a pipe, tube, or passage — into the space above 
the piston, and also into the space below the piston, a cock or screw being 
provided to adjust the speed of the descent of the moving parts, w is 
caused by a weighted lever. Arranging the valves contro the inlet 
to and outlet from baths separately, yet so that one cannot be opened 
until the others are closed, projections attached to the actuating 

only allowing each valve to open when the projection can —_ an open- 
ing formed on or attached to the actuating of the other valves or 
valve, which is only when the same is or are closed. Forming basins 
with large outlets or openings closed by a valve to allow of instantaneous 
discharge ; forming basins with a perforated false bottom to act as a 
strainer, and making basins with an upper and a lower part to allow of 
the ready removal or application of the perforated false bottom. Con- 
necting the inlet valves or cocks, and also the outlet valves of lavatory 
basins, so as to allow of the same being actuated by the use of a single 
handle or actuating part, or so that one actuating part will control all the 
inlets, and another all the outlets. Forming the mouths or inlet to the 
rece le of valves, cocks, taps, or supply pipes of a shape semicircular 
in cha, and closing them up, giving the outer outlet by drilling holes, 
cutting slits, forming slots in the part closing the same, or nearly closing 
the edges of the mouth of the inlet, so as to form a spreader, and produce 
a similar action. Arranging a valve, operated by the actuating arrange- 
ment, on the air pipe of the submerged cistern valves, so as to cause a 
portion of the water to be retained by atmospheric pressure, and be dis- 
charged to seal or wash the pan or hopper when the actuating arrange- 
ment goes out of action. Forming waste preventing cocks, taps, or valves 
for lavatory or other use, so that the closing the outlet shall be re- 
sisted on its return to its seat by a cushion of water in the case, which, 
gradually escaping past the moving part, allows it to close gradually 
without shock or tremor. 

949. C. Mipeiry, Manchester, “ Improvements in fire-grates.”—Dated 15th 

March, 1873. 

The inventor fits an upper grate to slide over the lower grate, and to 
open or close the air-spaces as required. He also arranges a part of the 
lower grate to rock or move in order to clear out the ashes. He also fits 
an ash-drawer having a perforated bottom below the grate. 

962. J. Dr, jun., Cockerton, Durham, ‘‘ Economising fuel.”—Dated 15th 
March, 1873. 

Tho apparatus is constructed of fire-clay or other similar and suitable 
substance, and the top thereof is bevelled or sloped from back to front. 
When the apparatus is placed in the grate with the back of the former 
resting against the back-plate of the latter, the front of the apparatus 
reaches to within about an inch of the front bars of the grate. The front 
portion of the apparatus consists of a number of conival teeth or projec- 
tions, upon and between which the fuel is placed. 

964. J. Weiant, Leeds, ‘* Consumption of smoke and for economising fuel.” 
—Dated 15th March, 1873. 

Perforated fire-clay tubes placed in the flue beyond the grate. 

970. C. Reosgy, Sunnybank, Wolst , Staffordshire, and E. Banks and 
T. Foruster, Hanley, Stoke-upon-Trent, Staffordshire, ‘ Kilns or ovens 
Sor firing bricks, earthenware, china, pottery, déc.”—A communication. — 
Dated “5th March, 1873. 

This pro~isional specification describes constructing kilns, &c., so that 
the heat may be better distributed in them. The improvements may be 
applied to «xisting ovens. 
978. 8S. Hatey, Bramley, 

March 1873. 

A box is placed over the fire-grate, and projecting from it into the room 
there is a stove ; flues with dampers lead from the box to carry off smoke 
and to distribute heat ; particularly applicable to kitchen ranges. 

983. H. R. Haweis, London, “ Decorations for screens.”"—Dated 17th 
March, 1873. 

The features of novelty of this invention consist of a smooth or cut 
globe or sphere of crystal or glass, either hollow or solid, empty, or filled 
with liquid, or instead of an entire globe or sphere a semi-globe or 
semi-sphere, or a lens, or a mi ying g' may be employed. 
The aforesaid globe or semi-globe may either be suspended frum or fixed 
against a wall, door, or other surface in such a manner as to allow light 
to pass into or through the aforesaid globe or semi-globe through an aper- 
ture or perforation in the said wall or other like surface, the said hole or 
perforation being situated immediately behind the globe or semi-globe. 
The inventor also places or arranges at a few inches from the back of the 
said globe, semt-globe, lens, or magnifying glass, pieces of stained or 
coloured glass, transparent enamel, talc, or a vitreous or diaphanous 
paper, glazed or otherwise prepared ; or he a in a movable rotating 
or fixed slide, in one or more pieces of divers colours, arranged in such a 
a way as to exclude the passage of all light in any other way than through 
the aforesaid coloured medium, and thence the globe, semi-globe, lens, or 
magnifying glass. Av gpa P| ai haf 














York, ‘*Stoves and flre-grates.”—Dated 17th 





The af may be Pp oO 
single ag or any number of mixed pieces of the above-named mate- 
rials, the fragments of which in such case may be put into motion, and 
caused to rotate, or otherwise moved in the stationary or fixed slide, or they 
may be at rest, or the slide itself may be caused to rotate or move trans- 
versely or otherwise, or both the slide and its contents may be in motion, or 
both at rest or fixed. The aforesaid movement may either be effected simi- 
larly to that of the well-known kaliedoscope, or by aclockwork movement 
for the rotating slide, or the slide may be worked simply by strings or 
pulleys, or be merely adjusted by the hand. The light may be either 
natupal or a gas-jet, candle, or lamp, or reflected light behind the slide or 
coloured medium. The inventor would here observe that he does not 
intend to limit this invention to pam. spheres, semi-spheres, lenzes, or 
magnifying glasses, but employsother shapes than those above-mentioned ; 
and instead of using stained or coloured glass as above stated, the magni- 
fier or globe may be filled with coloured fluid, or the light may be made 
to pass through a vessel containing coloured fluid placed between the 
light and the globe or lens, or simple disc of plain glass, talc, or other 
- suitable substance or material. 

989. E. Tuornton, Bradford, Yorkshire, ‘‘ Cooking apparatus or kitchen 

ranges.” —Dated 17th March, 1873. 

This invention relates to further improvements in the ranges for which 
letters patent were granted to the ——_ applicant, dated the Ist day of 
September, a.p. 1871, No. 2306; and the present improvements comprise, 
First, improved arrangements of side irons; Secondly, improved 
means and apparatus for using gas and atmospheric air ti 
with such ranges; Thirdly, in the arrangement of the boiler flue ; and, 
Fourthly, the arrangement of the plate-rack and construction of the 
flues generally. 

991. G. B. Coorer, London, “ Stoves and fireplaces.”—Dated 18th March, 





the syphon and admit air thereto, preventing a further flushing until the 
pone ip cistern is replenished and the syphon is again depressed. The 
upper part of the syphon, or that portion of it which in a normal 
state is above the water line in the supply reservoir, may be filled for 
flushing purposes by being attached to another vessel containing the 
mouth of such syphon so as to be filled by the tilting of such other vessel. 
The action of the —- in obtaining a supply, of water to the neck 
thereof may be facilitated by a weight or other body depressed in the 
water of such supply cistern so as to cause the surface of it to rise by dis- 
placement. The flushing may also be effected by a valve which is of a 
conical or other suitable form on its underside, and it is fitted with an 
india-rubber ring or other suitable closing surface to rest on a ring of a 
similar material as aseat. The valve a by a float of sufficiently 
buoyant capability to keep the valve from its seat, and when it has 
been lifted to admit of water acting on the underside of it, but which 
again closes so soon as the water in the supply cistern falls to admit of 
the valve again going to its seat, and when the action of the water 
above without support from water below keeps the valve in its seat until 
it is again lifted as stated. The measurement of the quantity of water 
supplied for such and other purposes is obtained by the use of another 
cistern from which the desired supply is now drawn ; such secondary 
cistern being supplied from the first cistern by a pair of floats, one of 
which floats, by descending with the level of the water in that secondary 
vessel, acts to remove a catch or tappet support to the arm of the other 
float so as to release that other float, and by a connecting rod cause a 
supply from the other cistern, and soon. The first supply cistern to the 
secondary one may be varied as to its arr t This t 





may be obtained by the vessel used to fill the upper part of the 
syphon being supported on oe se out of the centre of gravity of 
such vessel but with weight adapted to keep its longer end with the syphon 


attached thereto raised, until water regulated to flow therein interferes 

with the centre of gravity of that vessel to cause the depression of the 

longer end thereof and the filling of the upper part of the syphon. The 

flow of this water is regulated by a float in the supply vessel or chamber. 

1082. T. P. Moorwoon, Sheffield, “‘ Domestic fire-stove.”— Dated 24th March, 
1873. 

This invention relates to and is an improvement upon that class of 
stoves known as “register stoves,” and the improvement consists: In 
constructing them so that oo or fire-chair projects further into the 
room by having the bevel, which in the ordinary ‘‘ register stoves” in- 
clines towards the flue to incline outward, thus forming a cavity or 
space between the “ front plate,” this cavity being filled always with hot 
air projections or “feathers,” being constructed on the back side of the 
fire-chair, whereby a greater amount of heat is conveyed into this cavity, 
the outside being perforated with ornamental holes to allow the hot air 
to escape into the room. An air chamber is formed betwixt the outward 
projection and the ‘‘front plate” for the admission of atmospheric air, 
which becomes heated, then ing into the cavity before named. He also 
construct» a second hot air chamber behind the smoke box of the stove, 
and which may be carried to any convenient height, and by means of per- 
forations or gratings the hot air contained in this chamber may be con- 
ducted into the projecting cavity or hot air chamber, or into the rooms 
above, or as and where required, according to the direction of the flue 
of the chimney. 





Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
053. E. Hoiwis, Birmingham, “‘ Stocks of breech-loading and other sporting 
guns.” —Dated 15th March, 1873. 
The novelty of this invention consists in simplifying and facilitating 
the means of stripping or taking a gun to pieces for cleansing or other 
purposes, 





Class 7._FURNITURE AND OLOTHING. 
Including Cooking Utensils, Upho'steru, Ornaments, Musical In- 
srtuments, Lamps, Manufacture of Dress, dc, 

1013. J, Grimes, Leicester, ‘‘ Heels of boots.”—Dated 19th March, 1873. 

This invention has for its object the making up of fheels or lifts of boots 
and shoes in a mould of metal or other suitable material formed with one 
or more recesses on either or both sides of a plate of the thickness or 
thereabouts of the heel or lift required, and of the form of heel required, 
and of the form of heel at the back part of each recess. 

1017. E. T. Hucues, London, “ Curtain fixtures.”—A communication.— 
Dated 19th March, 1873. 

This invention relates to an improvement in curtain fixtures, such as 
are designed to wind the curtain upon a roll, the object being to prevent 
the roll from turning by the weight of the curtain, :and yet allow the roll 
to be freely turned in the operation, and to cheapen the construction 
of the parts of the fixture ; and it ist. the peculiar construction 
and combination of the parts whereby the above objects are accomplished, 
1028. D. Francis, Birkenhead, ‘‘ Desk, seat, or table.” —Dated 19th March, 

1873. 





These improved arrangements or apparatus are intended to secure the 
advantages of extreme lightness in construction and simplicity in their 
being arranged either as desk, seat with back, or as a table ; no pins, 
wedges, or bolts being required to secure them in any one of these posi- 
tions. Self-locking in every position. Strength and durability, the 
standards being in wrought iron, not cast iron, and are therefore not 
liable to be either broken or put out of order. 





Class 8.—~CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c, 

938. E. T. Huanes, London, “ Salts, carbonates, d&c.”—A communication.— 

Dated 14th March, 1873. 

In order to produce the carbonates of baryta and strontia according to 
this process the inventor takes alkaline earthy chlorides, not only because 
they are very soluble, and that sulphates of baryta and strontia are ob- 
tained from them with facility and economy, but also that by means of 
this process he obtains free hydrochloric acid, at the same time that the 
carbonates of the alkaline earths are produced, 





Class 9,--ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
077. 7 a Croupack, Dundee, ‘* Dumb compasses.”—Dated 17th March, 


In this invention the compass card is provided with a toothed wheel 
into which gear pinion wheels suitably arranged for turning the compass 
card when required ; a lamp is placed within the compass bowl for illu- 





1873. 
Consists, First, of using in open fireplaces and stoves a chamber or box, 
into which cold air from a separate apartment from the external atmo- 
sphere enters and becomes heated, and finally issues into the apartment 
in which the stove is situated or into another apartment for heating the 
sdme. The heating chamber is situate beneath the fuel basket or fire- 
grate, and may be cast therewith or made separate. The heating chamber 
contains a number of diaphragms or division plates, over the surface of 
which the cold air is made to traverse, whereby it becomes heated and 
then passes along pipes or flues in connection with the heating chamber 
into the chamber to be heated. Secondly, of constructing portable closed 
stoves of segments of terra cotta either horizontally,or vertically con- 
nected together in such a manner as to allow for expansion and contrac- 
tion and sometimes strengthened by bands of iron. 
1009. G. C. T. Bartiey, Ealing, Middlesex, “ Fireplaces.”—Dated 10th 
March, 1873. 

This invention is for economising the heat evolved from the fuel. The 
ordinary chimney passage is formed to be closed ; a separate e is 
provided through which the products of combustion are conduc’ toa 
channel down the inside of one front side plate of the fireplace by a 
channel in or upon the hearth and the inside of the opposite Front side- 
plate to the chimney. 

1006. E, W. Jonson, Derby, “ Apparatus for controlling the supply of water 
to water-closets, dee.” Dated Slat pati 1873. set wr" 

One part of the invention has for its object to ensure a sufficientsupply 
of water in the flushing of water-closets, urinals, and such like places. 
The outlet passage from the supply cistern to the delivery is provided 
inside such supply cistern with a syphon tube, or a tube capable of acting 
as such on depression of the arch or upper part thereof below the water 
line or on the supply of such of the syphon with water to create a 
current in it. This depression is effected by the lever or other connection 
for opening the passage acting on the syphon tube, and the syphon tube 


i the p card, which is made of frosted glass ; a chimney is 
laced in the centre of the compass card, and over the chimney is fitted a 
ollow standard provided with a style for taking the azimuth of the sun ; 
this hollow standard also carries the known indicator and pointer. An 
improved apparatus for lighting the lamp is employed, consisting of a 
friction tube and a match holder, which may be passed through a hole in 
the compass bowl. 
993. J. D, Merriman, London, “ Apparatus for lighting and extinguishin 
public or other lights.”—Dated 18th ‘March 1873. te wn J 

This invention has reference to the use of electricity for the purpose of 
lighting and extinguishing public and other lights, and the application 
of the same consists in placing at the gas office or works a battery which 
is made to communicate with each lamp. Conn to the service pipe 
at the top of the lamp post is a cock furnished with a lever, the end of 
which is attracted by a magnet, and thus opens the cock. The other end 
of the lever is formed into a fork to hold an arm fixed to a coil spring, 
which gives motion to a hammer that strikes the nose-piece near the 
burner, when a spark is emitted and the gas lighted. hen the gas 

‘ht is to be extinguished, the magnet is de-magnetised, the armature is 
released, the cock closes, andthe gas is shut off, the light being con- 
sequently put out. 

1000. C. Hl. O. Hattez D’ARrros, France, ‘ Applying electro magnetism to 
the production of b tion, d&c.”—18th March, 1873. 

This invention relates to means of causing a wheel to run along a 
smooth iron rail by the force exerted by electro-magnets mounted on the 
wheel attracting them successively to the rail, which serves as a per- 
manent armature tothem. The ets are arranged radially round the 
axle with their poles passing through the tire of the wheel to its outer 
surface or t: By the rotation of the wheel the coils on the magnets 
are brought successively into electrical connection with a battery or other 








is, according to one class of arrangement, capable of the desired dep 
below he water line by being formed of vulcanised or prepared india- 
rubber vr other flexible material, or by its turning on a pivot or hinge. 
The lever or other connecting means, when depressing the syphon to 
supply a water-closet or such like place, acts by a connection to support 
the ball lever of the supply tap to this supply cistern ; or this supply 
may be otherwise effected so that no fresh water may enter that cistern 
until the syphon passage has been allowed to rise again, and, by the out- 
let passage being so much larger than the supply to this supply cistern, 
the supply cistern will at once empty itself to the level of the mouth o 





source of electrical power on the carriage, so that each magnet in its turn 
is rendered active as it is approaching the rail and ceases to act when its 
pole passes its central or lowest positi The attraction of the succes- 





sive magnets to the rail produces a series of impulses, which cause the 
wheel to roll along the When there are two wheels on an axle, the 
ets of the one are preferably arranged so as to interspace with those 
on the other wheel. The battery or source of electrical power may be 
stationary, and the electricity a be conveyed by conductors laid 
the rails, or by the rails themselves. A le electro-magnetic wheal 
balanced may be made to run along one or wire rope for the con- 
veyance of despatches, 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 


902. F. B. Hovcuron, London, “‘ Filtering or separating water from earthy 
matters, from which cements and similar bodies are made.”—Dated 12th 
March, 1873. : 

This refers to several special forms of apparatus for facilitating the 

separation of water from cement and other similar slip or slurry, details of 

which are described in the provisional specification. 

905. D. W. Fisu, Brooklyn, U.S.A., “ Hand stamps.”—Dated 12th March 

8 


1873. 
This invention relates to a novel construction and arrangement of parts 
in hand stamps having a reversible die plate and a tubular ink fountain. 
The stamp has a detachable stamping apparatus provided with a re- 
versible self-inking die plate in combination with the bed or platform, 
and it has an ink gauge in combination with a reservoir and distributing 


909. J. C. Epinaton, Wood Green, Middlesex, ‘‘ Preventing vessels from 
sinking, and raising sunken vessels.” —Dated 13th March, 1873. 

Application of air-tight bags, and inflating them above or under water ; 
lication of cor ti and india-rubber cement to spare spaces in 





vessels. 
910. F. H. Stusss and G. H. Corram, Hunslet, Yorkshire, ‘‘ Coal-cutting 
machines.” —Dated 13th March, 1873. ' 
The cutting tool has a simultaneously reciprocating and rotary motion 
im to it, and cuts preferably spirally; framework mounted on tram, 
and the tool moved forward by self-acting or other means. Motion im- 
parted by any suitable motive power. 
911. 8. ALLEY, Glasgow, N.B., *‘ Springs.”—Dated 13th March, 1873. : 
In one modification each of the two metal strips is bent approxi- 
mately into the form of a circular hoop, but with a sufficient helical con- 
formation to admit of the points or ends passing each other, a short dis- 
tance. The hoops are made the one right-handed and the other left- 
handed, and they are placed with the points of one touching and facing 
those of the other; whilst they combine to form the figure 8, being held 
by their middle parts, which vee to the top and bottom of that 
figure. In a Second modification each crossing or overlapping part of one 
hoop is continued in the form of a loop into the corresponding part of the 
other hoop. Ina Third modification a single hoop is used in combina- 
tion with a of anti-friction rollers on a pin, instead of being in com- 
bination with a second hoop. Euch hoop in any of the modifications may 
be made of a single wong Be metal, or of two or more strips of different 
lengths as in ordinary inated springs, and the metal strips may be 
flat, curved, or indented in cross section, and tapering, or of uniform 
thickness lengthways. 
912. R. 8. Symrncton, Glasgow, N.B., “ Sewage, &c.”--Dated 13th March 
1873. 


This invention relates to improvements in apparatus for the better 
carrying out and extending of the system described or referred to in 
No. 2667, of 1868. In one modification a neat and sightly cast iron struc- 
ture is used, being of a rectangular form in plan, and also having a 
rectangular contour in clevation, but with an arched space beneath the 
middle part of it. This cast iron structure is provided with two inlets at 
the top, one for the connection of a soil pipe from a series of water-closets 
and the other for the connection of a waste pipe from a series of sinks or 
jawboxes, baths, washhand basins, orthe like. There are a compartment 
for solid matters and two filtering compartments for the liquids, whilst 
beneath there are receptacles for ashes and for vegetable and animal 
refuse. Various modifications are indicated. 

915. W. McEwen, Chester, “‘ Disintegrating the tissue of meat befor 
cooking.” —Dated 13th Morch 1873. 

This instrument to render tender and disintegrate the tissue of meat 
before cooking is formed of wood or metal, or a combination of both 
materials, and is made similar in shape to an ordinary trowel ora 
shield with any suitable or convenient handle. The part not used as a 
handle is thickly studded with toothed spikes for disintegrating the fibres 
of meat. 

916 C. MoseLey, Mi 
13th March, 1873. 

This invention consists in certain improvemerts in or additions to the 
invention for which former letters patent were granted to the inventor on 
the 30th day of May, 1872, No. 1637. The present invention consists in 
causing the vapour current after leaving the condenser to pass through a 
number of wire gauze partitions fixed at intervals in a tube or cistern 
which is kept partially filled with liquid naphtha, so that contact is 
formed between the bods o’ naphtha and the vapour. 

925. D. C. Miturr, Larkhall, Lanarkshire, N.B., “‘ Distilling, &c., liquids. 
—Dated 13th March, 1873. 

The features of novelty which constitute this invention are: The passing 
of air or vapours or gases into and through the liquids or solutions, either 
under pressure or in a vacuum, and effecting or assisting the granulation 
or crystallisation of materials or salts in solution by pressure only, or by 
pressure and agitation. 

926. E. A. L. Roserts, London, “ Explosive compounds,”—Dated 14th 
March, 1873. 

This invention has for its object improved means of rendering fulmi- 
nating powders, and all fulminates that are dangerous to handle in a dry 
state, comparatively safe and useful for blasting and other purposes by 
mixing them and using them mixed or combined with water or some 
other suitable fluid or materials, such as hygroscopic salts, in such pro- 
portions as shall render them non-explosive by ordinary agitation, fric- 
tion, or by a blow or concussion, but yet sufficiently explosive to be 
capable of being fired by any detonating or fulminating compound, or by 
some of the same material in a dry state. Explosive compounds treated 
in accordance with this invention may be packed or enclosed in air-tight 
envelopes of any suitable shape and material or construction so as to 
preserve them un ged. The mixing of explosive compounds with 
fluids in this manner renders them more dense, thus allowing a greater 
amount to be held in a given space. 

928, C. M. Wuite, London, ** Stoppers for bottles, dc.”—Dated 14th March 
1878. 


heste, ‘‘ Condensing the vapours of naphtha.” —Dated 





The invention consists in forming the stopper with a spiral spring, 
which by bearing upon a humb-piece forces a cone spindle in an upward 
direction, and consequently the conical portion thereof is drawn into and 
distends the lower end of au india-rubber tube. 

929. J. Drew, London, ‘‘Com-endium or receptacle.”—Dated 14th March, 


1873. 

The novelty of the invention consists in the novel construction of a box 
or portmanteau that can readily be transformed into a self-supporting 
table to rest either upon the seats of railway or other carriages, or to stand 
in confined or other spaces, in which position it will form, together with 
its receptacle for luggage or rei-:shments, a table for chess or other games 
to be played upon or food partaken off. 

931, E. Bevan, Birkenhead, Cheghire, and T. Drew, Tranmere, Cheshire, 
“* Vegetable substances to obtain paper pulp and fibres.”—Dated Lith 
March, 1873. 

This consists essentially in treating woody substances, grasses, straw, 
reeds, rags, and other vegetable matters, for the purpose of obtaining 
fibres, to the action of a solution, either hot or cold, and under pressure 
or otherwise, containing common salt and caustic soda or an alkali, the 
chloride of sodium being in excess or forming a large proportion of the 
soda or other chemical agents employed. 

933, W. R. Lake, London, “ Rotary pumps.”—A communication.—Dated 
14th March, 1873. 

The said invention relates to improvements in pumps of that class 1 
which an eccentrically mounted piston revolves upon its shaft within a 
cylindrical case, and which are known as rotary pumps ; and it consists 
mainly in a novel construction and arrangement of the piston and its 
connection with an adjustable operating eccentric by means of conical or 
other shaped friction rollers, either with or without centres, whereby all 
the working parts are caused to run with the least possible friction. It 
further consists in the employment of an india-rubber packing upon the 
outside or inside cylinder, or both, and a rolling contact of the parts 
which give smoothness and close fit. 

934. W. HounsELL, Greenwich, Kent, “ Copper tubes.”- Dated 14th March 
1873. 


According to this provisional specification the edges of the semicircular 
sections of copper tubes of large diameter are bevelled by passing them 
between cone rollers in order to prepare them for being brazed together. 
936. J. Pumpurey, Birmingham, “ Sifters or screens for sifting or screening 

cinders, &c.”—Dated 14th March, 1873. : 

This invention consists of a body or case open at top within which @ 
rotating sifter, screen, or cage made of wirework is supported, and works 
the hollow ager of the sifter or screen taking upon a fixed spindle or 
support in the axis of the body or case. A lid covers the open body or 
case during the use of the sifter so as to prevent the escape 0: dust. This 
lid carries at top a handle for rotating the screen or sifter, # projecting 
part inside the lid, when the lid is fitted upon the case or body, taking 
upon a square head on the spindle of the sifter or screen. The ~_ 
being placed in the sifter or screen the latter is rotated or oscillated ry 
means of the handle on the lid, and the ash is thereby rapidly sifted or 
screened from the cinders, the ash and the very small cinders falling 
through the meshes of the screen into the body or case. cake 
937. G. F. Deacon, Liverpool, “* Measuring the flow of water in pipes. — 

Dated 14th March, 1873. — 

In order to measure the flow of water in mains, or branch maine, © 2 

varying velocity of the water withiu the main is caused to act upon a aise 





bali or other object partly filling such main, and supported in the water 
way thereof by a lever arm or other instrument, which by being connected 
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with a weight or spring has a tendency to maintain a certain position for 
every particular velocity of flow; by this means the velocity of the water, 
and indirectly the quantity of water passing through the main, at any 
piven time will be indicated. ; 

+4. W. R. Lake, London, ** Mosaic veneers or tiles."—A communication.— 

Dated 14th March, 1873. : . toatt let 

{As the proceedings connected with this application for letters patent 
ave not yet completed, the abridgment cannot at present be printed.) 

945. A. M. CLarke, London, “ Peat for fuel.”—A communication.—Dated 
14th March, 1873. i 

This invention relates, First, to an improved treatment of peat, the 
xlmine contained in which is first extracted, and after a preliminary 
fermentation is disentegrated by means of crushers or stampers. It then 

indergoes a rasping treatment, and is next sifted to separate the lighter 
substances. An arrangement of apparatus is described for carrying out 
the above operations. Steam is next employed to decompose the alkaline 
umates, and set at liberty the organic mucilaginous matter of bog plants. 
After settling, a crystallised ulmine is obtained of considerable density, 
forming a fuel of standard quality. Secondly, an oven of special con- 
struction is also described for converting the crystallised ulmine into 
coke or charcoal, the material being supplied in a continuous manner, and 
subjected to different temperatures (according to the degree of carbonisa- 
tion required) during its progress through the apparatus, which is heated 
by the gaseous products of the d position, the oils, pitch, and paraffin 
being also separated in condensing apparatus forming part of the oven. 
046. R. M. Metuuisn, London, “ Sewing button-holes, dc,”—Dated lath 
March, 1873. 

In this machine the button-hole is first sewn by making two parallel 
seams with the button-hole stitck, and cut afterwards, and the vibrating 
aud traversing feed motions of the cloth plate, by which the sewing is 
regulated, may be so arranged that the needle will pass through twice in 
succession at the edge of the button-hole, so as to form a purl edge, or 
alternately at the edge and at a distance therefrom. 

948. R. Mirus, Upper Norwood, Surrey, “‘Gas furnaces.”—Dated 15th 
March, 1873. : e 

This invention has for its object the prevention of accident by explosion 
or otherwise when gas is applied to furnaces for heating, and this is 
attained by constructing the furnace with a succession of hollow per- 
forated bars or tubes placed on a revolving bed, so that each bar is pre- 
sented successively atthe mouth of the furnace, where it becomescharged 
with gas, which is ignited at or immediately before the admission of the 
bar to the furnace. 

934. R. Parerson, Glasgow, “ Collapsable casks or vessels.”"—Dated 15th 
March, 1873. ; 

The cask comprises a plain cylindrical shell inserted into a close 
fitting casing of wicker work. The bottom is fixed at a short distance 
from the lower end of the shell so as te allow of a tap being fixed below 
it. The collapsing or closing piece consists of a hollow pisten packed by 
means of two ds of a thin flexible or elastic material such as vul- 
canised rubber. Each band is fixed on the surface of the piston by its 
edges with its middle part bulging outwards. The piston is prevented 
from rising too high when the cask is being filled, or from internal pres- 
sure by three equidistant catches hinged tothe top wire of the cask shell. 
The imternal surface of the cask is coated by washing it out with a hot 
solution of soda and sugar. — wooden vessels may be rendered 
partially collapsible by fitting a short cylindrical metal shell in their 
upper ends, and placing within such shell a floating piston. 

957. J. Rosey, Manchester, and G. F. CHantReLi, Liverpool, ‘‘ Filtering 
and deodorising medium.”—Dated 15th March, 1873. 

[As the proceeding ted with this application for letters patent 
are not yet pleted, the abridg t cannot at present be printed.) 

958. L. Snmuon, Nottingham, “ Rotary printing machines."—A communica” 
tion.—Dated 15th March, 1873. 

[As the p ding ted with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed.] 
959. W. A. GitpeE, London, “‘ Stopper for bottles and other vessels.”—A 

oommunication.—Dated 15th Marok, 1873. 

This stopper consists of a metallic case or capsule to be applied over the 
opening of the bottle, pot, jar, flask, or other vessel of glass, earthenware, 
or other material. This case or capsule contains a cork stopper covered 
witk parchment and provided with a wire or a metal band which is sup- 
ported by a number of strips formed in the same piece as the capsule, and 
which are placed around the wire or metal band. 

963. H. Garpner, London, “ Utilising spirituous substances, d&c.”—Dated 15th 
March, 1873. 

The inventor constructs the vessel which is to contain the hydrocarbon 
substances in the form of a column, er pillar, or box, subdivided in the in- 
terior with a number of tanks, each of which is provided with a pipe 
rising slightly above the bottom and leading into the tank below, so that 
when the liquid has risen in any one tank above the top of that pipe it 
will overflow and descend into the tenk below untilit reaches the lowest, 
where the supply of fluid would be open to observation. By this means 
the several tanks will generally contain nearly equal quantities of fluid. 
965. J. Mowpray, Scarbro’, “ Sayety epparatus for cage hoiste.”—Dated 15th 

J£arch, 1873 

A lever on each side of cage, one end bya bar connected to the rope: 
if the latter breaks, the outer ends ef the levers shoot into racks fixed to 
sides of shaft and stop the cage. The suspending hooks are made to open 
and thus drop the cage on coming in contact with a projection on the 
head gear, thus preventing over winding. 

971. 8. Hay, Sunderland, *‘ Moulding and compressing blocks of fucl, &c.” 
~-Dated 15th March, 1873. 

This provisional specification describes placing two tubes end to end 
and in a line with one another with a space between them. Each tube 
has a plunger working within it. The material to be compressed is fed 
through a hopper into one of the tubes and is there compressed between 
the plungers, and is then discharged through the space between the 
tubes. 

972. J. Burron, London, “ Pianofortes.”— Dated 17th March, 1873. 

This invention consists in substituting frets or panels made from metal 
or combination of metals, or in some cases from metal combined with 
wood, in lieu of the ordinary wood fret or panel work, 

974. W. R. Warson and R. A. ROBERTSON, Glasgow, “ Filtering liquids.”— 
Dated 17th March, 1873. 

The features of novelty which constitute this invention consist in em- 
ploying in the filtration of liquids and solutious hollow perforated drums, 
round the peripheries of which a cloth or fabric is passed, through which 
the liquid filters into the interior of the drums; also in so arranging the 
filtering apparatus that the substances contained in the liquid or solution 
saturating the cloth after passing over one or more of the drums is 
recovered or eliminated from the products of filtration or dirt, which is 
afterwards washed from the cloth. 

975. W. E. Desennam, London, “ Raising or lowering submerged vessels.” — 
Dated 17th March, 1873. 

_The novelty of this invention consists, First, in obtaining, by means of 
girders stretching over the space formed by two vessels lying side by side 
parallel with each other, and over the widths of the vessels themselves 
which are employed for raising sunken vessels or other bodies, an equal 
and uniform strain upon the same when the girders have suspended 
therefrom the weight of the vessel or other submerged bodies being 
raised. Secondly, in the coupling of the chains connecting the supporting 
vessels with the wreck, in order to prevent twist or torsion, consists of a 
revolving “ gibb” and “ eottar” bearing on the cross-head of the hydraulic 
or other motive power machines employ ed as » raising medium. Thirdly, 
in a sliding coupling bar, employed for passing under the keel of the 
vessel submerged, which is provided with « fixed and an adjustable abut- 
ment that will admit of its ready insertion under the keel, after which 
the adjustable abutment is turned up, in which position the keel is 
grasped ; shackles or links projecting from these abutments form connec- 
tion with the lifting chains. Fourthly, in numbering or colouring the 
links of the lifting chains, in order to keep the vessel being raised in a 
level point. Fifthly, in a vessel, raft, or pontoon provided with compart- 
ments that can have compressed air forced into them, and which can be 
submerged in this state, so as to surround the vessel to be raised, and 
which, when attached thereto, can raise the same by the water, some of 
the compartments being forced out by the compressed air, in which state 
the buoyancy of the surrounding compartments will raise the sunken 
vessels. Sixthly, in the employment of bydranlic or other apparatus 
juaeed in the supporting vessels themselves or on the girders directly over 
where the vertical strain takes place when raising the vessel. Seventhly 
in raising the girders themselves by means of hydraulic rams placed 
directly over the keel of the supporting vessels. Eighthly, in the appli- 
ation of cradles or platforms, which may be composed of water-tight 
compartments or otherwise, upon which the vessel to be raised is floated 
at low ebb, after which, when thus suspended and resting upon the said 
cradle, at tke different rises of the tide the vessel is successively floated 
into shallow water. Ninthly, the employment of cranes in lieu of girders, 
the projeeting limbs of which when coupled together support the sunken 
vessel and assist in raising the same, and which when raised and floated 
into > } mage ov near a quay can be uncoupled and employed as separate 
cranes for assisting in the discharge of the goods of the vessel raised, 


987. L. F. Ramonp, Bordeaux, “Box or case tainzi rerci 
mail.” Data w, Marck} —_ c containing cominercial 
S invention consists in employing an improved system of arrangi 
= amatructing boxes or cases intended to contain several useful 
pt Sc viet eae samples and directions, products 
y the or vate industry, and : oui 
hy travellers, commereia} en ae manuf: or eta 
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990. A. Barnctay, Kilmarnock, Ayrshire, N.B., “ Manufacture ef pig iron. 
—Dated 18th March, 1873. : = 
The features of novelty which constitute this invention are, First, the 
arrangement or construction of the upper part of blast furnaces for heat- 
ing the materials previous to their admission into the furnace ; 


| Secondly, the arrangement of blast furnaces, by which the gases are drawn 





off and utilised in the ignited state. 
994. W. HuLt, Ormskirk, Lancashire, “ Horizontal millstones.”—Dated 18th 
March, 1873. H : 

This invention consists, First, in suspending and balancing any hori- 
zontal runner on the top of the power shaft by means of a bow fixed as 
high us possible in the grit of the said runner. Secondly, in driving any 
horizontal millstone runner, balanced in accordance with the above first 
head by means of a driving bar secured to the said shaft, near to the 
under surface of the said runner, and providing each end of the driving 
bar with oscillating blocks taking into grooves on the grit of the runner 
at right angles to the balancing bow. 

995. H. F. Goucn, London, “ Printing.”—Dated 18th March, 1873. 

This consists in the adaptation of the art of typographic printing to the 

roduction of ornamental, decorative, illuminated, and mosaic work. 

e inventor cuts matrices for, and casts in type or other metal, or cuts 
or engraves upon metal or wood, various complete series of blank types 
with a printing surface; each of the series of blank types being com- 
posed of all the known geometrical shapes or forms, and having all the 
necessary counte: or register types. In addition to the blank types 
there is a series of the same geometrical figures and their counterparts or 
register types with printing surfaces having perpendicular and other 
lines, and another series with printing surfaces having dots, spots, or 
points. By means of these types the artist compositor can prepare new 
designs or imitate the works of ancient and modern masters ; or produce 
plaids, shades, tints, and groundworks to embellish his designs. 

1001. J. H. Jounson, London, “‘ Laying pipes across rivers."—A commu- 
nication.—Dated 18tk March, 1873. 

This invention comprises, First, laying light cast iron pipes having ball 
and socket or other flexible joints across rivers, creeks, and the like by 
connecting together length after length on a barge or other floating 
object ; lowering the lengths therefrom ; permitting one length to come 


in contact with the socket of the adjoining length ; and causing the }- 


barge to recede as the lengths are added. Secondly, laying heavy pipes 

across rivers, creeks, and the like by means of a cradle arranged between 

and connected to barges or other floating objects, and causing the same to 

recede as length after length is added to the pipe. 

1002. J. Perrier, London, “ Glass gas chimney.”—Dated 19th March, 
1873. 

A number of glass columns placed horizontally side by side to form a 
circle, these columns being fastened at each extremity by a metal ring, 
which keeps them closely together, and forming a glass chimney similar 
to the ordinary chimney, but having the advantage of resisting any degree 
of heat without bursting, and giving a more brilliant light. 

1003. W. H. GoopcuiLp, Bayonne, U.S., and 8. F. Hay, Brooklyn, U.S., 
* Joiners’ clamps.” —Dated 19th March, 1873. 

The object of the invention is to render more perfect the devices long 
in common use for drawing firmly together the parts of doors, sashes, 
and other articles of wood, in the process of ture. The im d 
clamp is composed of two principal parts, viz., a compound head block 
exerting pressure on the work by means of a screw, and a compound tail 
block, which is capable of being set at a greater or less distance from the 
head block, both working in connection with a long bar, which is desig- 
nated the clamp stick. A pair of self-adjusting shoes or Neon J surfaces 
bear directly at each side of the mortice and enclose a joint its full width 
in any description of panel or framed work. The arms are adjustable to 
various widths, and are self-adjusting, and may also admit of an adjust- 
ment of from four to twelve or fourteen inches between the shoes or bear- 
ing surfaces. 

1007. G. Newron, London, “‘ Lubricant.”—Dated 19th March, 1873. 

The invention consists in the compounding or combining of certain 
animal, vegetable, and mineral substances with various kinds of pitch, 
either alone or combined together, and by preference with palm pitch, for 
the production of a position especially applicable for lubricating the 
axles of railway and other carriages, for machinery and other purposes, 
such composition being produced at a less cost than the lubricating 
materials ordinarily employed. 

1008. J. Farmer, Harrow, Middleser, and J. B. Hamictron, Ozford, 
“ Musical instruments.”—Dated 191k March, 1873. 

[As the proceedings connected with this application for letters patent 
are not yet pleted, the abridg t cannot at present be printed } 
1012. A. Jaynor, London, “ Automatic telegraphs.”—Dated 19th March, 











1873. 

The features of novelty of this invention consist in constructing auto- 
matic telegraphs in a more simple manner than that described in the 
eV of the former patent of the 9th day of December, 1872, 
No. 3735. 

1016. N. Wuairtey, H. Hoyie, and J. Haicu, York, “ Card-setting 
machines.” —Dated 19th March, 1873. 
dings c ted with this application for letters patent 
pleted, the abridg: t cannot at present be printed. ] 
1022. J. K. TuLuis, Glasgow, “ Dressing leather.”— Dated 19th March, 1873. 

The features of novelty which constitute this invention are the arrange- 
ments of mechanism, and in particular the revolving cylinder, with 
scrapers, cutters, or knives thereon, and the springs for pressing down 
the butt or hide thereon. 

1024. A. W. C. Witiiams, Manchester, “ Serews.”—A communication.— 
Dated 19th March, 1873. 

{As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. ] 
1025. J. F. A. Gitton and P. J. Dovarnin, Lidge, Belgium, ‘‘ Rolling mills 

Sor rolling iron, &c.”—Dated 19th March, 1873. 

In this improved arrangement of rolling mills there are three rollers. 
The lowermost roller is mounted in fixed bearings ; the uppermost one 
turns in adjustable bearings, which are capable of being raised or lowered 
by means of strong screws at each end actuated by bevel gearing and a 
hand wheel. The middle roller is mounted in movable bearings which 
are capable of being raised or lowered in guides in the side standards. 
1027. A. M. Ciark, London, “ Machine for sewing leather, d&c."—A com- 

munication.-—Dated 19th March, 1873. 

In this machine an awl is employed disposed below the face plate 
under the needle and presser foot, by the motion of which awl, viz., a 
reciprocating and an ascending and descending motion, the material is 
both pierced and fed to the needle, it being at same time held firm by a 
powerful action of the pressure bar. The corresponding movement of 
the shuttle is produced by suitably constructed shuttle cranks. With 
this machine a rapid sewing is effected with smooth and elegant seams 
instead of producing rough burrs on one side of the fabric. 

1038. A. T. ALLCOCK, Gainsbro’, “‘ Rotary wood-cutting machines.”—Dated 
26th March, 1873. 

Making machines with two wood rotating shafts parallel to each other, 
with knife roller traversing between them, and twocutting knives, one on 
each side of machine. Each shaft is driven independently, but feed 
motion so arranged that no shaft can be employed cutting one thickness 
and length, and the other shaft a different thickness and length, each 
cutting alternately. Using a piston on outer end of shaft enclosed ina 
cylinder, in which can be admitted on either side of piston water or oil 
under pressure, to adjust shaft to length of timber and force in driving 
chucks. Lifting timber into machine by travelling crane having two 
winding drums, from which the chains pass round guide pulleys tra- 
versing in slots in ends of a beam, from which is suspended the timber; 
by traversing guide pulley by a screw in end of beam each chain can be 
lengthened or shortened, and axis of timber easily adjusted in line with 
centre of shaft of machine. 

1087. F. T. Krautu, Birmingham, “‘ Escapements for watches.”—Dated 24th 
March, 1873. 

The essential parts of the escapement constructed and arranged 
according to this invention, are the following. Near the periphery of the 
escapement wheel is a lever having on each side of its fulcrum a pin, the 
distance between the two pins being somewhat less than that between 
two adjacent teeth of the escapement wheel. On the arbor of the balance 
wheel is a roller, against a recess in which the teeth of the escapement 
wheel strike and give the required impulse to the balance wheel. As the 
balance wheel makes its advance motion, a pin on the roller lifts the end 
of the lever, which is forked, and permits the escapement wheel to 
eseape from the first pin on the lever, but the said wheel is arrested by 
the second pin on the lever. On the return motion of the balance wheel 
the pin on the roller gives a contrary motion to the lever, allowing the 
tooth of the escapement wheel, which was engaged with the second pin 
on the lever, to escape from the said second pin, and the next tooth 
before it to bear against the other or nearest pin on the lever. The 
balance wheel starting on its second advance motion acting on the lever 
causes the tooth to escape from the first pin, when the roller of the 
balance wheel receives a second impulse from the escapement wheel, and 
80 on. 

1041. J. L. Clarke, Zaling, Middlesex, “‘ Fitting candles to candlesticks.” — 
Dated 20th March, 1873. 

This invention consists, First,in the construction of a “save all” or 
“adaptor” composed of a metal tube, at the lower end of which pro- 
jecting tongues are formed by cutting longitudinal and transverse slits in 
the tube and bending the cut pieces of metal outwards. These tongues 
can be bent more or less outwards to fit the socket of the candlestick. 
By making the tube of a sufficient length the adaptor is rendered appli- 
cable for use in combination with the apparatus termed ‘]ychnepbylax,” 








for which letters patent dated 8rd February, 1872, No. 349, were granted 
to the petitioner. Secondly, im order to make the candle fit accurately 
into the adaptor, an instrument is employed for paring down the lower 
end of the candle to the exact size required. instrument consists of 
a tube having cutters formed at one end by slitting the metal longitudi- 
dinally and transversely and bending the cut portions inwards. The 
lower end of the candle is passed into the tube, which is then turned so 
as to pare away the end to the exact size required for fitting into the 
adaptor. 

1111. W. Morcan-Browy, London, “‘ Hydraulic hose.”"—A communication. 

—Dated 26th March, 1873. 

This invention describes a combination and arrang tof hani 
for forming hydraulic hose by sewing or uniting by their opposite edges 
strips of woven material so as to form a tube. 

1205. A. M. CLaRKE, London, “* Raising and measuring acids, &c.""—A com 
munication.— Dated 1st April, 1873. 

This invention consists of a glass acid pump, which is also convertible 
into a syphon by the application of an extension tube to the nozzle, in 
which pump action is produced by the compression and rarefaction of 
air in a chamber between the valves, the air being compressed in the 
chamber by a hollow collapsible bulb, and rarefied by expanding into the 
bulb again. The apparatus is also useful for measuring the liquids by 
substituting a properly-constructed and graduated bulb hy the aforesaid 
extension tube. The bulb is so contrived with relation to the compression 
chamber of the pump that it is not exposed to the destructive acids, It 
is also adapted for drawing wines or liquors, and for general use in the. 
chemical laboratory. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND» 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On CHANGE IN BIRMINGHAM: Dearness of best iron: Quictude wi 
the second-class qualities ; Prices given—Coa.: Strong prices-- 
AN AUTHORITY ON THE COAL DEPOSITS OF SOUTH STAFFORD- 
SHIRE: Proposal to offer £500 for a prize essay on ** Thick Coal” 
—THE MINES DRAINAGE SCHEME: Appointment of arbitrators— 
AS TO THE WAGES ARBITRATION IN THE NORTH OF ENGLAND—THE 
NEXT QUARTERLY MEETINGS. 


To-pay (Thursday) in Birmingham nearly all business was sus- 
pended, awaiting the decision of the Conciliation Board on the 
wages question. The masters are expecting to be able to bri 
about a reduction to the extent of 12} per cent., even as the Nort 
of England employers are contemplating a similar drop. If this 
result should come about it is contended that prices of finished 
iron will be brought down, and, therefore, that it will be profit- 
able to abstain from purchasing at this juncture. The issue of the 
deliberations is altogether uncertain, and in the end the w: 
agreed upon will no doubt be regulated by the decision to w 

Mr. Rupert Kettle, as the arbitrator of the North of England, 
trade, will come. Meanwhile, all best iron, whether pig or 
finished, remains very dear, To-day the makers of charcoal pigs 
reported an active business at from £15 to £16 per ton. 

High class sheets are also selling well again, at former prices, 
Messrs. Baldwin quoted their singles on ‘Change to-day at £19 5s., 
and they report themselves very busily occupied. Inferior sheets 
were to be had at £14 5s., and common bars at £12 10s, 

Coal is very strong, with a tendency to rise, and a supply under 
the requirements of the market. 

At the ordinary monthly meeting in Wolverhampton, on Wed- 
nesday, of the South Midland Institute of Mining, Civil, and 
Mechanical Engineers, Mr. Daniel Jones, F.G.S., secretary to the 
Ironmasters’ Association of South Staffordshire and East Wor- 
cestershire, drew the members’ attention to the rapid exhaustion of 
the South Staffordshire coal-fields. He said that although 
it had been forcibly explained years back, it was only 
recently that colliery proprietors fully realised the fact that 
the thick coal of South Staffordshire was becoming rapidly 
exhausted. With one or two exceptions, the decayed con- 
dition of this coal-producing district was now being acknow- 
ledged and felt. After lengthily and exhaustively treati 
of the question of the correlation of the Staffordshire P| 
Shropshire coal-fields, and expressing his absolute conviction that 
there existed no thick coal whatever beyond very short distances 
from Lord Dartmouth’s pits at Westbromwich, and beyond some- 
where near to the Sandwell pits, and ing most hopefully of 
the success that would attend the Sandwell sinkings, Mr. Jones 
brought before the institute the desirability of the Mini 
and Geological Institutes existing in Staffordshire offering 
a sum of sufficient magnitude for a prize essay on the 
thick coal of South Staffordshire that would induce the 
most skilled geologists to compete, Mr. Jones concluded 
by saying that he hoped, as he felt assured it would, 
the Cannock and Huntingtonfield search would result in the finding 
of coal measures in the same regular order as in the West 
Cannock piece. The chairman was of opinion that £300 to £500. 
ought to be offered for the best prize, the amount to be subscribed. 
by the three scientific institutes, and by the landed proprietors of 
the district. It was resolved that the matter should Te left for 
consideration in the hands of the council of the institute. 

An important meeting upon the mines’ drainage scheme was 
held in Wolverhampton, on Wednesday, and it was attended by 
nearly all the commissioners, the chairman of the iron trade pre- 
siding. The result of the meeting was that Mr. Dowdeswell, Q.C., 
was appointed legal arbitrator, and that Mr. Hawkesley, CE. and 
Mr. Woodhouse, mining engineer, of Derby, were elected sur- 
veying arbitrators, The scheme will now be in working order 
immediately, to the immense advantage of the district. 

Final arrangements have now been made by Mr. Rupert Kettle 
to sit at Durham, on the 8th of October, for the purpose of con- 
sidering the wages question in the North of England iron trade. 
An earlier appointment would have been made, but the accountants 
who have to examine the masters’ books and form them into a 
tabular statement for the use of the arbitrator up to the end of Sep- 
tember could not complete their task before that time. 

The Birmingham miscellaneous industries are getting quieter. 
No considerable vigour is likely to be displayed in them till after 
the quarterly tings of ir ters and merchants, which begin 
in Wolverhampton next Wednesday, and are continued in Bir- 
mingham on the Monday following. 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

DULL FEELING IN THE MANCHESTER IRON MARKET: Stagnation 
in the foreign trade: Position of makers—GENERAL ADVANCE IN 
THE PRICE OF COAL: Present quotations: ‘State of supplies: 
Large quantities being bought for the London market—ADVANCE 
OF COLLIERS’ WAGES—PROPOSAL NUT TO LIGHT UP THE COTTON 
MILLS DURING WINTER. 

THE iron market in the Manchester district has during the past 
week been very dull, and at the usual weekly meeting on Tuesday 
very little business was done either in pig or manufactured iron, 
but as makers are still very fairly employed prices remain 
tolerably firm. ‘There was only a small demand for foundry iron 
buyers having for the present at any rate covered their wants, and 
the downward movement in Scotch pig iron does not encourage 
speculation for the future. No. 3, delivered in this district, is 
quoted at about 113s. per ton. For forge iron there was, if any- 
thing, a little more inquiry, but prices are very irregular, and but 
little new business resulted. In manufactured iron, bars are 
quoted at from £12 7s. 6d. to £12 10s., hoops at about £14, and 
sheets at about £15 per ton, : 

_So far as the export trade is concerned, so long as the con- 

tinental markets, as at present, continue against English makers, 


very little business is to be expected, and some firms, tinding it im- 
— to get orders, are recalling their travellers. ‘The closing of 
the spring season is causing a little activity in completing shi 
orders, but these have mostly been on hand for none Ge — 
In the iron manufacturing districts there is still considerable 





activity, as makers had recently secured some large engagements, 
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and the blast furnaces in the North-West of Lancashire are busily 
employed. Makers of finished iron have also got a fair amount of 
work on hand, chiefly in the shape of bar iron, rivet iron, and 
bolts. Iron shipbuilding is brisk, and the demand for iron ore con- 
tinues good, and prices very firm. 

Since the present month set in there has been a general advance 
in the price of coal throughout Lancashire of from Gd. to 1s. 8d. 
per ton on engine coal, and 2s. 6d. to 3s. 4d. per ton on house coal. 
The prices for delivery in Manchester now range about as under :— 
House coal, 27s. 6d. and 28s, 4d. to 30s, per ton; furnace coal, 
19s, 2d. to 21s.; bugie, 17s, 2d. to 20s.; and slack, 15s. 6d. to 
16s. 6d. per ton. The pit prices in the Wigan district, although 
colliery proprietors as a rule, are not quoting, except to old cus- 
tomers, are about as under: Arley Mine coal, 22s. per ton ; com- 
mon house coal and furnace coal, 17s. to 19s. 6d. to 20s. 6d.; 
bugie, 15s. 6d. to 16s., and slack, 12s. 6d. to 13s. 6d. per ton. For 
house coal there is a very brisk inquiry, and London coal mer- 
chants,’ who are offering almost any price for a guaranteed winter 
supply, have sent commissioners into the Wigan district to buy up 
large quantities of coal, for which considerably over the market 
rates is, in some cases, being paid. Shipping inquiries are also 
numerous, but the home consumption is now so great that very 
few export orders can be pecacor m9 and vessels have been lying at 
Garstang for several days waiting for cargoes. Engine coal is not 
quite so scarce, but supplies are, as a rule, far from plentiful. 

The output of coal generally is now considerably under the 
average, and in order if possible to attract hands from other 
branches of industry by which the get of coal may be increased, 
colliery proprietors in the Manchester, Bolton, and Bury districts 
have resolved to advance the wages of the miners 1s. per load and 
4d. per yard, and the wages of the others from 1s. to 3s. per 
week, according to circumstances. 

I hear that amongst the cotton spinners and manufacturers of 
Lancashire it has been proposed, in consequence of the present 
high price of fuel, that the mills shall not be lit up during the 
winter in order to reduce as much as possible the consumption of 
coal, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Prices lower: The finished trade— 
THE WAGES OF THE IRONWORKERS OF THE NORTH OF ENGLAND: 
Proposed reduction of 24 per cent,—SHIPBUILDING AND ENGI- 
NEERING—-IRONSTONE MINING. 

THE tide of prosperity in the North of England iron trade has un- 

mistakably turned, At the weekly market at Middlesbrough, on 

Tuesday, there was a larger attendance than usual, but scarcely 

any business was done. For several weeks past the average price 

of No. 3 Cleveland pig has been about 100s. per ton. Last week I 

stated that although that was the market quotation, real buyers 

could obtain almost any quantity considerably cheaper, The 
price of No. 3 now is 97s, 6d. per ton, and notwithstanding the 
apparent indifference of makers about contracts, there is little 
doubt that many of them are exceedingly glad to book orders at 
that figure. I am informed that stocks are increasing ; this is not 
an alarming piece of news, when the enormous consumption of 
Cleveland iron is taken into account, but still it is significant, and 
if the supply fairly exceeds the demand for any length of time the 
decline in prices will be most decided. The price of coal and coke is 
remarkably well maintained—it cannot be expected that the present 
quotations willcontinue much longer. Anyrestrictioninthemakeof 
pig iron would speedily bring down the price of coke. And should 
there happily be no restriction in the production of iron, fuel will 
be cheapened in another way, but a little longer time will be 
required to doit. The large profits made in the coal trade lately 
have attracted the attertion of capitalists, and vast sums of money 
have been set aside for the opening of new pits in the Northern 

Counties. A few months more and several new collieries will be 

at work, 

I regret to say that the finished iron trade generally does not 
improve materially, Those engaged in the trade still complain 
that the profits are very small. Work, however, is not so scarce 
as it was. 

Next week the most important question in the iron trade, viz., 
that of wages, will have to be considered by the Board of Arbitra- 
tion. This week the arrangement under which the whole of the 
ironworkers of the North of England have been working for the 
past six months terminates, and the scale of wages to be paid for 
the next six months must be fixed at once, The iron- 
masters have had a meeting and have decided to claim a 
reduction of 125 per cent. off the ironworkers. This pro- 
position will be brought before the Board of Arbitration at its 
next meeting, which will be held at Durham next Wednesday. 
So far, I have not heard what the feelings of the men are on the 
subject. It was rumoured some time ago that they intended to 
claim an advance. Whatever steps they intend to take is only 
known to themselves; they have not intimated their wishes to the 
masters yet. At the board meeting the representatives of the 
men will probably have a great deal to say on the question. It is 
satisfactory to know that throughout the district there is a general 
feeling of confidence that, no matter how various the opinions of 
the masters and men may be, they will ultimately, through the 


medium of the board, settle the matter without any stoppage of | 


work. Mr. Kettle, I understand, will be present at the meeting 
next week, and, in}case the board cannot agree, will decide the 
question. I am informed that it is the intention of the Stafford- 
shire ironmasters to be ruled in the matter of wages by what is 
decided in the Cleveland district. 


There is a fair amount of work in iron shipbuilding on the Tyne, | 


Wear, and Tees, but orders are not coming in so quickly as could 
be desired. 


Many of the engineer establishments in the North of England | 


are slack. A few tirms are exceptionally busy. 

Throughout Cleveland the ironstone miners are working well. 
The extensions in the Brotton and Guisbro’ districts are pro- 
gressing. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH IRON TRADE: Warraut market irregular, with a fur- 
ther reduction in prices: Makers’ brands cheaper: Shipments and 
imports: Manufactured iron easicy—THE COAL TRADE: Continued 
prosperity—THE CLYDE SHIPPING AND SHIPBUILDING TRADES— 
GREAT ACTIVITY IN THE GLASGOW BUILDING TRADES. 

Tue Glasgow warrant market has been irregular during the week, 
and there has been a farther reduction of from 2s. to 3s. This is 
ascribed to the American financial crisis, and as there is no pros- 
pect of any immediate reduction in the cost of production, any 
very extensive fall in value would soon be checked. On Thursday 
the warrant market was very unsettled, business being done from 
109s. 6d. to 108s., closing, after numerous fluctuations, at the 
lowest. 
on the former day being between 108s. 6d. and 111s. 3d., and on 
the latter from 110s. to 112s. On Tuesday the market was quiet, 
with a downward tendency, from 111s, 6d. to 110s., closing with 
sellers at 110s., and buyers 109s. 6d. 

Makers’ prices have been very irregular, but most of the brands 
show a decided reduction. The following are the quotations :— 
Gartsherrie, No. 1, 125s.; No. 3, 120s.; Coltness, No. 1, 127s. 6d.; 
No. 3, 116s.; Summerlee, No. 1, 117s. 6d.; No, 3, 112s.; Carnbroe, 
No. 1, 120s.; No. 3, 112s.; Monkland, No, 1, 115s.; No. 3, 112s.; 
Clyde, No. 1, 115s.; No. 3, 112s.; Govan, No. 1, 115s.; No. 3, 
112s; Langloan, No. 1, 120s.; No. 3, 114s.; Calder, No. 1, 120s.; 
No. 3, 112s.; Glengarnock, No. 1, 120s.; “No. 3, 115s.; Eglinton, 
No. 1, 115s.; No. 3, 112s.; Dalmellington, No.1, 115s.; No. 3, 
112s.; Carron, No. 1, 120s.; Shotts, No. 1, 125s.; No. 3, 11%s 
Kinneil, No, 1, 117s. 6d.; No, 3, 110s. 


The market was firmer on Friday and Monday, business | 


The shipments of pig iron from Scotch ports during the week 
ending the 27th inst. amounted to 12,075 tons, being 3709 more 
thanin the previous week, but showing a decrease of 1634 on those 
of the corresponding week of 1872. The imports of Middlesbrough 


corresponding week of last year. 


week ago, and orders are reported in some instances as having been 
accepted on easier terms. Most of the manufacturers are, how- 
ever, quite busy, and the trade is decidedly better than formerly. 

There is no anstion of any kind to report in the coal trade, 
which everywhere continues very active, at the recently increased 
rates, The miners’ meetings are at present principally devoted to 
arrangements for increasing the numerical strength and influence 
of the unions, and great attempts are being made to complete the 
confederation scheme, by which all the unions in the country 
would be associated together under a common executive. 

The Clyde shipping and shipbuilding trades are each fairly well 
employed, and the building trades have never been more pros- 
perous. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ANOTHER ADVANCE IN THE PRICE OF COAL: Details of quotations 
and remarks—LOCAL FAILURES AND SOME LIQUIDATION CASES— 
THE RUMOURED REMOVAL OF A SHEFFIELD STEEL BUSINESS TO 
THE UNITED StTaTES—THE GENERAL STATE OF 
TRADE—PROPOSAL TO CAST ARMOUR PLATES IN 
MATERIAL, 

THE first of the month has brought an advance in the price of coal, 

and this time of a larger amount and of a more general character 

than was the case on September Ist. It varies in extent from 1s. 
to 3s. per ton, and is in most cases on the various kinds of house 
coal only. One of the principal coal-owning firms in the vicinity 
of this town quotes the following prices in its new circular, and 
intimates that all orders will be executed at them unless cancelled 
by return of post:—-Picked branch coal, 24s.; best Birley silkstone, 
21s.; screened silkstone nuts, 15s.; screened seconds coal, 16s. ; 
and coke breeze, 15s.—all per ton of 21 ewt. at the pit mouth. 


per ton. Other firms have put up prices 2s. to 3s, per ton, making 
best coal 27s, to 28s. delivered ; but it may be taken as an un- 
doubted fact that very good house coal can be bought at from 20s. 
to 23s. per ton. In steam coal and engine slack the advance is by 
no means general, and I hardly anticipate that it will become so. 
Coke for melting purposes is still 40s. per ton for local made, or 
about 49s. to 50s. 6d. for North Country qualit‘es, 

Thereason for these repeated advances is difficult to discover, and, 
in fact, they do not appear to be warranted by the positive state of 
trade, but are chiefly owing to the fact that buyers from the 
London market are in the locality offering a shilling per tor more 
than the local merchants care to give. There was a time, and that, 
too, not remote from the present, when the South Yorkshire and 
East Derbyshire colliery proprietors were glad to look upon 
Sheffield as one of their best markets for the better kinds of house 
coal, but that feeling has apparently vanished altogether in the 
face of the growing necessities of the metropolis, Stocks have 
been well kept down during the summer months, so that the coal 
panic of last winter is not unlikely to be repeated within the next 
six months. Tke Sheffield merchants grumble quite as loudly 
about the rise as the general public, in fact they allege that their 
profits are minimised to such a degree as to render it hardly 
possible to continue business on a safe footing. 

Within the past few weeks there have been an unusually large 
number of failures here amongst small traders and tradesmen, 
and this week a petition for liquidation has been filed by Mr. J. J. 
Bagshawe (trading as J. J. Bagshawe and Co.), of the Thames 
Steel Works, Sheffield. The liabilities are stated at something 
like £12,000, with considerable assets. In another case, that of a 
tradesman, the liabilities are about £10,000. If I am correctly in- 
formed—and I can, personally, rely upon the information—it is not 
impossible that we may hear of others, one or two ona large scale, 
in various branches of business. 

A local newspaper records the ‘* rumoured removal of a Sheffield 
steel business to the United States,” owing, it states, to “‘ the fact 
that Bilbao ore is being imported into the States and made into 
steel at a much lower rate than Sheffield firms can sell at.” This 
I do not dispute ; but I may add that it is a pretty well known 
fact that more than one of our leading Sheffield steel houses is 
engaged or interested in Pittsburgh or Philadelphia, and that, 
although ore is being sent to the States, most of it is obtained 
from Northern Africa or Elba, very little going there from Bilbao. 
There is nothing, in any case, to prevent Sheffield firms having 
branch works in the States, except, perhaps, the absence of that 
peculiarly skilled labour required for making the various better 
kinds of steel. 

Generally speaking there is no change in the condition of the 
steel trade, but on the whole it is hardly so well employed as of 
late. 

It is understood that Mr. Hampton, of the Phoenix Steel Works, 
ne: Sheftield, proposes by patent to cast armour plates direct 
from the Bessemer converter, instead of piling and rolling them, 
as at present. I do not, of course, offer any opinion on the sub- 
ject, but the project is certainly novel, and the result of its appli- 
cation will be regarded with interest. The armour plate mills 
here are well employed on home and foreign orders, and are 
stated to have good prospects before them. 








! ongesnenom — 
WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

IRON AND COAL TRADE : Large shipments of coal: Cardiff, Newport, 
and Swansea exports: The colliers : Ironworkers’ Union : Pro- 
bable advance in coal—COAL PROPERTIES—CYFARTHFA WORKS— 
CYFARTHFA FOUR-FEET COAL—A GREAT ERA OPENING OUT FOR 
SouTHW ALES —DOWLAIS ANDTHE ASSOCIATED CHAMBERSOF Com- 

' MERCE—THE MONMOUTHSHIRE COAL SEAMS—A HINT TO SPECU- 

| LATORS—GRANGE Town [ROoNWoRKS—ForEsT oF DEAN—Asso- 

| CIATION OF MINERS—ABERCARNE COLLIERY, 

THE iron and mining industries have progressed satisfactorily this 

week. The coal development has been very good, and from one 

| end of the district to the other the quantity of coal sent has been 
very large, both to London and Liverpool. The exports, too, are 
well maintained. During the week ending the 27th of September, 

Powell Duffryn sent little short of 10,000 tons, while the leading 

firms, such as Page and Company, the Llelly Shenkin Company, 

Cory, Davis, Coffin, and Company, Wayne, and others, were propor- 

| tionately great; Newport also figured weil, and the shipments 

from Swansea were considerable. It is gratifying also to record 
steady working on the part of the men. Instead of meetings and 
disputes amongst the coal workers, the spirit of unrest seems to 
have gone more into the ranks of the ironworkers ; but even these 
are satisfied with holding district meetings, and showing the 
strength and solidity of their union. As regards the price of 
coal, and the possibility of a rise, I am inclined to think it 
very likely. The demand is so well sustained for the best coal 
that if anything of a decided advance takes place in the northern 
districts, it will be certain to be imitated here. Several 
valuable properties have changed hands of late. The new 
proprietary of Cyfarthfa have 1 the Coedcae Colliery, Iam 
informed. It has been stated in some quarters that one great 
necessity at Cyfarthfa is coal. This is not altogether correct. 

The Castle pit is comparatively a new working, and this turns out 

some of the best four feet coal I have ever seen. The six-feet and 

the yard seam is also worked there; then there is the Cwm pit, also 

a new working; the Gethin capable of giving an increased 

yield, and there should be on the hillside some valuable 





Carriage to Sheffield increases these rates by about 2s, to 2s. 6d. | 


pigs at Grangemouth for the week were 3450 tons, being 742 more | 
than in the previous week, and an increase of 2865 tons on the 


The inquiry for manufactured iron is hardly so good as it was a | 


bituminous coal scarcely touched. Cyfarthfa now holds a large 
Great Western contract, and is only dependent on other districts 
for coking coal, which is easily obtainable from the neighbouring 
valleys. Under a spirited management I have great faith in the 
future destinies of Cyfarthfa. The stock of native and foreign ores 
held there and at Dowlais is very large. 

It is the confidently-expressed opinion of men able to form one, 
that a great era is opening out for South Wales. Such was the 
idea of many gentlemen connected with the Associated Chambers 
of Commerce at their late visit to Dowlais from Cardiff. They 
journeyed through a fine, and in some portions a virgin, mineral 
district, to the greatest ironworks in the world, Dowlais, and were 
fairly astonished at all they witnessed. The skill—one might say 
with justice the genius— of Mr. Menelaus was observable in every 


| direction, more especially in the fine Goat Mill. The wealth 


scattered in seeming waste around was marvellous. The yard is 


| literally crammed with steel ingots. A tract of coal many miles in 
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extent is a great feature of the domain, and well worked, as testi- 
fied by the trains sent rid Rhymney Railway and Brecon. The 
two separate mountains of limestone are at the service of the 
Company, and nowhere have I seen the railway facilities so 
marked. But leaving Dowlais as an established fact, what can be 
said of the district intervening between that and the remotest 
crop of the Monmouthshire coal seams? <A well informed gentle- 
man remarked lately—and I give it as a valuable hint to specu- 
lators—that too much interest was centred in the steam coal dis- 
tricts and too little on the bituminous coal of Monmouthshire. 
Underneath these bituminous seams lie the wealth for future 
adventurers. 

A compact little ironworks is in the market, and unless sold 
will be put up for auction on the 14th of this month. I refer to 
the Grange Town Ironworks, Cardiff. The position of these works 
is a good one. 

The contract for the Forest of Dean Junction and Mitcheldean- 
road line has been taken up by Messrs. Milles and Roberts, of 
Bridgend. 

The Amalgamated Association of Miners will hold their session 
at Bristol early next week, An importai.é gathering is expected. 

Abercarne Colliery, which has been held in bad repute by the 
men for some time, has now been carefully examined by Mr. 
Cadman, Assistant H.M. Inspector, and his report has restored 
confidence. Work has now beer~ resumed on the understanding 
that the shaft shall be repaired 4. 

The iron trade of the d‘ strict: has been brisk this week, chietly 
rails and bars ; tin-plates ave reported dull. 


4 L 


PRICES CURRENT Cf METALS AND OILS. 




































































































1873. 1873. 
Castings—Large— £3. d. £ & a, Iron (continued) Zed, £4 8 @ 
Birmingham ........ 12 0 0..1310 0 Pig in Scotland— 
Cleveland ..... 10 5 0..10 7 6 No.1 .. soos | 515 0.6.0 0 0 
1lL 0 0..138 0 0 No.3 .. 5 6.000 
12 0 0..13 10 0 Pig in Wales 5 uv U.. 6lv oO 
9 0 0..13 0 0 Pig in Yorkshire— 
000.000 Me. 1 cccccrcoee| BS 7 6... 0 O @ 
lll 0..14 0 0 No.2 ... ’ 
Castinys—*> No.3 woes. 
Birmingham 1710 0..20 0 0 Pipes in Glasgow . 
Cleveland. . 10 0 0..10 2 6 Plates in Glasgow . 
Lancashire . 14 0 0..21 0 0 Yorkshire ... 
Staffordshire . 17 Ww 0..20 0 0 ils— 
Scotland ... 1610 0..2110 0 Cleveland...-.... 1110 0..12 0 0 
Wales ..... {0 0 0.0 0 0 Glasgow.......++. 1210 0..13 0 0 
Yorkshire ..........|13 0 0..2 0 0 South Yorkshire.. 11 0 0..1210 0 
Copper — British — | Wales ....s005 1 0 0..1110 0 
per ton ..... 00 Rails—Old— 
Australian, per to ou Cleveland -000 
Best Selected . 00 Staffordshire 2 o | 
Bottoms ... ..1090 0 Yorkshire . -8 0 v 
Chili Bars............ 8210 0..57 0 0 Railway Chairs— 

Do. refined ingot... 95 0 0..96 0 0 Glasgow...-.0000.| 610 0..7 0 0 
Diibcccccceccscccees | 1006 0..108:0 © Refined metal... ....| 810 0..9 0 ¢ 
Spanish Cake . 000.000 Do.in Wales ....| 7 0 0..8 0 U 

Coke, Cleveland . 2860.3 3? Sheets, single, iu— 
Do., Derbyshir 11 6..117 6 lev. 1 1719 0 
Wales .... }3390.0090 0 170 W 
Sheffield . 115 0..117 6 +19 0 
Coals, best, per ton— -16 0 4 
Birmingham ........ 20.16 0 1900 
Cleveland .....seee00. | O14 O.. 1 4 0}! Lard...ccerececceeeees | 45 0 0.46 0 0 
Derbyshire— Lead, Pig, Foreign pr.tn. | 23 0 0.,.23 o 
0 | English, W.B........./24 5 0..2410 0 
0 Other brands ... 5 2 ) 
0 ed or minium . 
0 Sheet, milled 
5 0 Shot, patent. 
White, dry . 
«1 0 Ground in oil .. 
eo l 0, Oils, per tun, Seal, Pale.. | 3 
1 «1 0 Brown ...4. ese | 3 
London—Best.. 11706 1NWe Yellow to tinged.. | 32 
Other sorts .. ale &. 1B 8 : 
South Yorkshire. 
Best ordinar 100.180 
Converting 120..1 3 0 
oll 60..015 0 
730.4 28 
100.130 
1oo.1 30 Brown 
Iron— Sperm, body 
Angle in Glasgow ....| 13 0 0..1310 0 Whale, South 
Bar, Welsh, in London 1110 9.12 0 0 Brown . 

Glasgow 13 0 0..0 0 0 E. I. Fish 

Staffordsh: 13 0 0..1410 0 Yellow . 

Wales 12 2 6..12 5 0) Quicksilver, per bi 
Yorkshire best 14 0 9..16 U0 O | Spelter, Silesian, pr. 

mmon 1210 ¥..138 0 0 English, V. & 5S. 
Cleveland— Steel, Bessemer, Sheffield | 22 

Angle and bulb... 13 0 0..1310 0 Do., cast, Sheffield... | 2¢ 

Boiler plates .....15 0 0..1510 0 Do., best, do, ....00.. | & 

Cable iron 13 0 ¥..13 10 0 Do., Spring .. 

Nailrods .. 12 0 0..1210 0 

Rivet iron 13 0 0..13 10 ¥ 

shi a 13 0 0..1310 0 
Cleveland, comm 210 0..18 0 0 “i eves 

Best ...00. 13 v 0..13 10 0 | Tin, Banca, perton .... 

Best best l4lv 0..15 0 0 english blocks... ... 

Puddled ...... 8 0 0..81l0 0 Bars .00-0eeee0s- 

Hoops, first quality— Refined, in blocks 
Birmingham .... 1310 0..15 10 Straits, fine—cash ... 
Cleveland 15 0 0..15 10 0 For arrival ...... | 
i0 0..15 0 O | Tinplates, per box, 131 
4 0..15 10 0 sheets, (lle 
0..16 0 0 IC. cok eoooe| L112 0.0118 © 
0..18 0 0 1X. ditto 000.0 0 ¢ 
0..1315 0 IC. charcoal... 118 0 2 ‘ 
0.000 TX. dittO.e.....000-. 0 0 On U 0 
0..20 10 0 | Tinplates, per box, 225 
0..15 0 0 sheets, Wales— 
IC. coke «s+... '36. 24 © 
5 6..0 00 IX. dit 115 0.. 115 6 
5 6..0 0 0 IC. charcoal 17 v.11b 0 
4 6.000 IX. ditto .. 2910 224 
os 0..0 0 0 Fellow Metal, per lb. 0 08 »> 09 
Zine, sheet......perton 32 0 0.. 0 
M wsegeccsceeeee) 415 6..0 0 0 Sulphatein Glasgow ..| 12 0 ..14 0 
w.. 415 0..0 0 O | Manufactured Iron .... prices easier. 
PRICES CURRENT OF TIMBER. 

1873. | 1872. | 1873. 1872. 
Per Load. 2s. 23/2428 £8, Per Load £8 £28 £% £8 
Teak ... ...+-+++0012 014 10/14 10 15 10! Canada, Spruce 1#..13 0 0 0 141018 ¢ 
Quebec, red pine .. 210 510)3 5 5 0 Do, 2nd...... ll @1LW) 9 Wl 
Yellow pine.w 3 2 6 0/3 5 6 0} Do, 3rd.....-11 01110) 910101 
Pitch pi 4 0 4110/4 0 410)! New Brunswick 1l 01110 91511 0 
0 9 0} 610 7 0} Archangel, yello 2 01510 13101410 
5 0 6 0|3 0 510) Petersburg do 2101410 12101310 
410 515/415 5 5) Finland .... 201310 710 8W 
Ash ...+00.. 415 610} 410 415|| Memel & Dantsic..0 000 0000 
Dantsic& Memeloak 5 0 810} 315 6 0|; Gothenburg, yel....101013 0 91O1L 0 
Fir ......-. 310 5 0/210 410] White ......10 01010 5 0 90 
Undersized .. 215 3 5/1 0 2 0|| Gefle, yellow ......12 01810 11 1013 10 
Riga ....seeeseeeee 4 0 4 5] 310 315]| Christiania, best....12 01310 10 01210 
Swedish ....... «+ 215 3 5/2 8 210|) Other Norway......10101110 %10 91 
Wainscot, Riga .... 410 615|4 0 6 10/|| Battens,allsorts.... 9 010 0 7 0 8 # 
Masts, Qubc. rd. pine 410 6 0| 4 0 610}| Firng. bds.,sq. of d. s.d.| ad. ad. 
Yellow pine.. 4 0 610) 4 0 610/) Ist yellow.. 12613 6 11 Ole 
Memel & Dnt. 0 0 0 0/0 0 0 O} Ist white .. 10 613 0 ¥ 610 6 
Oregon ..++.+ 9012 0/7090 2nd qualities ....10 612 6, 6 0 4 O 
Lathwood, Dantafm. 810 910/) 6 0 9 0|| Staves, pr.stndrd. M. £8 £5 £5 £5. 
St. Petersburgl0 012 0/9 010 0 Quebec pipe.....-102 01070 950 0 0 
Deals, per ©., 12ft. by 3ft. 9in. | uncheon....29 0 30 0 3210 0 0 
Quebec, Pine 1st ..22 0 23 0/18 019 0 Baltic, crown pipe 275 0 285 0 220 0 230 0 
dae 15 016 0|14 015 0 Brack ...-..285 0200 000 0 

Brd.... .e0ee1l O1L10) 9 010 Oj 





PROGRESS OF THE Hoosac TUNNEL DURING AvcusT, 1873.— 
Headings advanced from the east end westwardly, 158ft. ; from the 
west end eastwardly, 93ft. Total advance during month, 251ft. 
Entire lengths opened to lst September, 24,163ft. Rock remains 
to be pierced, 568ft. Whole length of the tunnel, 25,031ft.— 
Scientine American. 
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INDICATOR DIAGRAMS. 
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Tue winter session of the Society of Engineers com- 
menced on Monday evening, when Mr. Henry Davey read 
a paper “On Compound Steam Pumping Engines.” We 
hope to find space for this paper in our next impression; 
for the present it must suffice to say that it was mainly 
devoted to a description of a new system of direct-acting 
compound pumping engine, now being introduced to the 
mining world by Messrs. Hathorn, Davis, and Campbell, 
the successors of Messrs, Carrett and Marshall’s Sun 
Foundry, Leeds. Although, as we have said, the major 
portion of the paper was descriptive, the minor portion— 
as regarded length, although not as regarded scientific 
value—was devoted to an explanation of the reasons which 
render the adoption of the compound system almost—if not 
quite—essential when high measures of expansion are em- 
ployed in non-rotative pumping engines; and to explain 
these reasons Mr, Davey made admirable use of indicator 
diagrams taken from various pumping engines. The last 
number of Naval Szience contains fan essentially neat 
paper on the indicator, which, although written in a very po- 
pular style, contains a good deal which may prove useful to 
many trained engineers, and will certainly add to the infor- 
mation of the student. Mr. Davey and the author of the 
last-mentioned paper have supplied us with a text ; in other 
words they have called our attention to the fact that the 
true functions of the indicator diagram in its highest sense 
are unknown to but too many engineers. It is difficult 
to discover any member of the profession who does not 
understand the process by which the power of an engine 
can be calculated from a diagram; but it is not easy to 
meet with men who fully appreciate the value of a dia- 
gram as an accurate exponent of the somewhat mysterious 
process which goes on within a cylinder. It is not too 
much to say that the use of an indicator as a power mea- 
sure represents much less thar one-half its value, and we 
propose here to call attention tu the other and higher uses 
of which it is susceptible. It may, perhaps, be urged 
that if we propose to deal with diagrams, we should say 
nothing about pumping engines but we hope to show that 
the proper use of the indicator is so intimately connected 
with all forms of steam machinery that we may with 
strict propriety say a good deal about pumping engines 
without wandering from our subject. 

The pumping engines described by Mr. Davey on Mon- 
day night, and now being erected at several collieries, are 
the invention of, and patented by, Mr. Davey. The precise 
nature of the very elegant principle embodied in their 
construction will be gathered from Mr. Davey’s paper, 
and we shall for the present only say that these steam 
pumps are intended to overcome a difficulty long ex- 
perienced in raising large volumes of water from great 
depths. It is of the utmost importance that steam should 
be used with a high measure of expansion whenever 
economy of fuel is desirable; but it is impossible to use 
steam expansively in non-rotative or, as they are some- 
times called, direct-acting steam pumps, unless a very 
large mass or weight of material is put in motion. If, for 
example, we select the Cornish engine as an illustration of 
this truth, it will be seen that the engine is single-acting, 
and that the steam does not expend its force in pumping 
water, but in lifting the pump spears and moving a heavy 
beam. The inertia of this mass absorbs the power of the 
steam during the first part of the stroke; the momentum 
of the mass continues the motion, and completes the stroke 
as the steam expands. This is a very simple statement, 
which, however, involves profound difficulties to many 
people, in the sense that they are unable, in designing a 
pumping engine for any given duty, to say what the mass 
to be put in motion, and the pressure of steam and rates of 
expansion, and area of piston, ought to be to obtain the 
best. results. And it is somewhat curious that no text- 
book of the steam engine with which we are acquainted 
puts the problem and its solution into simple language. 
In fact, without the aid of the indicator diagram it is by 
no means easy, without a resort to mathematics dis- 
couraging to most practical engineers, to make the matter 
clear. With the aid of a diagram, however, the problem 
ceases to present any difficulty, real or apparent. 

The work to be done in lifting a column of water con- 
sists in first overcoming the inertia of the column, or in 
other words, in putting it in motion at the beginning of 
each stroke of the pump; and secondly, in maintaining 
this motion at the most equable possible speed to the end 
of the stroke. But the mass of water in a pump varies, 
and its velocity can never be made to coincide with the 
action of highly expanded steam ona piston. Theoretically 
it might be possible so to construct a pump and engine, 
that the initial pressure of the steam would be expended in 
overcoming the inertia of the water, and the momentum of 
the water would compensate for the fall in the pressure of 
the steam, and so enable the stroke to be completed ; but 
in practice no such result has ever been obtained. unless 





the measure of expansion is very low indeed; and this is | 
due to the fact that to establish an identity of effect and | 


resistance between the expanding steam and the moving 
water, the rate of motion in the water must of necessity 
be much greater than is consistent with economy of working 
or with the safety of the apparatus. In the Cornish engine, 
for example, the weight lifted by the steam at each stroke is 
a little in excess of that of the water in the rising mains.* 
If it were not so, the engine could not “ go out,” to use the 
Cornish phrase, when the “indoor” or down stroke of the 
piston had been completed. But the indoor stroke is pro- 
bably made at a velocity of 10ft. or 12ft. per second, while 
the outdoor, or pumpiug stroke, is not made at more than 
one-half or even one-fourth that pace. If it were possible 
to drive the water in the rising main at the same velocity 
as pump spears can be lifted, then could a reasonable 
measure of expansion be employed in pumping engines 
which operated directly at the bottom of the pit without 
pump spears or weights of any kind to store up momentum. 

n practice this cannot be done. It follows that there 





the Very commonly the weight of water put in motion is greater than 
‘ at of the pump spear, &e., the plunger —_ being less in diameter 
the main; but it will be seen that this does not affect our argument, 


are three methods only in which the expansive action 
of steam can be applied in pumping engines. In the 
first, or Cornish system, the surplus energy at the 
beginning of the stroke is expended in imparting a 
high velocity to many tons of pump spears and 
balance bobs, which may be moved at any speed 
without risk or loss. According to the second system, the 
surplus energy is imparted to a heavy fly-wheel at one por- 
tion of its revolution and given back again at another; 
and as we may, within very wide limits, vary the speed of a 
fly-wheel without risk or loss, this system answers very 
well. Under the third, or direct-acting system, it is neces- 
sary to work the steam either with little or no expansion 
or to employ two or more cylinders—the compound ar- 
rangement, in fact—so that there will be no large amount 
of surplus energy at one portion of the stroke, which must 
needs be stored up for use at a subsequent period. All 
this admits of very simple illustration by the aid of a 
diagram. 
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The whole energy expended or work done in raising a 
given volume of water to a given height by one stroke of 
the piston, is easily expressed by a rectangular diagram; 
because if we are given the weight of water to be lifted 
per stroke and the height of lift, it is easy to calcu- 
late what the constant pressure—BC or A D— must 
be to overcome the resistance of the water. Such a 
calculation is so strictly elementary, if we neglect mass 
—that is, weight multiplied by velocity—altogether in 
the matter, and speak solely of weight, that any six 
months’ engineering student should be able to construct 
the proper parallelogram, A B C D to a scale of pres- 
sures and feet. As soon, however, as the student or the 
engineer who has only used diagrams as power measurers is 
asked to say what initial pressure will be required with a 
given grade of expansion to do the same work, and what 
mass must be put in motion to render expansion practi- 
cable, he breaks down, probably turns to his books, and 
fails to find what he wants. With the rectangular dia- 
gram before us, properly drawn to scale, the solution 
becomes easy. It is simply this: whatever the pressure 
and grade of expansion may be which we elect to use, 
then the area of the space E F G B must equal the area 
of the space D A E. If it does not, then the engine will 
not work. On the other hand, if the space E F G Bis 
larger than D A E then the steam is admitted for too long 
a time, or the pressure is too high, and the engine will run 
too fast, or come indoors so as to hit the spring beams. 
The calculation of the relative areas is a matter of no difli- 
culty whatever. It can be effected by a series of ordi- 
nates taken in both directions as in measuring any other 
irregular area, and thus, with the least possible amount of 
mathematical knowledge, it becomes practicable to predi- 
cate for any given engine and duty, what the proper ratio of 
expansion and pressure will be.- Here, then, is one use of 
the diagram so little recognised, that we venture to say it 
will strike many of our readers as being totally novel, 
although, as a matter of course, it will be familiar to most 
engineers who have had much to do with pumping engines. 

But the utility of the diagram for this special purpose 
by no means ends here. Not only do we learn how to pro- 
portion the pressure and point of cut-off to resistance, but we 
learn exactly how much mass we must have in our pump- 
ing apparatus. The whole of the work represented by the 
area, F EG B, is surplus work during the first portion of 
the stroke, E B, which has to be stored up and given out 
subsequently during the concluding portion of the stroke, 

E. Now, if we are in possession of the mean pressure 
represented by EF GB, we can be at no loss to decide 
how many foot-pounds of work the area, EF GB, repre- 
sents, and these foot-pounds of work have to be stored up 
in communicating some velocity to some weight of wood 
or iron, or water, as the case may be. We write now 
with special regard for the student, and we must 
therefore be pardoned if we endeavour to make the 
matter quite clear at the risk of being a little prolix. 
Let us suppose that the portion of the stroke EB 
represents 5ft., then we have only to multiply the number 
of pounds—found by calculating the average pressure in 
the space E F G B—gress effective pressure on the piston 
by the distance E B to ascertain the number of foot-pounds 
done in this portion of the stroke. And if we suppose the 
whole stroke to be 10ft., and the work to be done in the 
| first portion of the stroke, EB to be 100,000 foot-pounds, 
then it is obvious that the resistance required to store up 
| this, which is so far surplus energy, will be equivalent to 
the gross pressure on the piston multiplied by the length 
in feet of the portion of the stroke represented by the dis- 
tance E B, which, in the case we have selected, is 5ft. That 
is to say, the gross effective pressure on the piston is 
20,000 lb., and the energy stored up will be equivalent to 
raising a weight of 20,000 lb, through 5ft., and the energy 
would be all restored if, during the succeeding portion of 
the stroke E A, this weight were allowed to fall again 
through 5ft.; and if it were possible to allow the pump 
spears to operate in this way there would be no further 
calculations to make; the average pressure in E FG B, 
multiplied by the area of the piston, would represent the 
weight which must be present in the pump spears to 








as the case may be, into accelerated motion during the first 
ses of the stroke; and to suffer this accelerated motion to 

converted into retarded motion during the latter end 
of the stroke, and in undergoing retardation the weight 
will give back or restore precisely the same amount of 
work as that expended in accelerating it during the first 
portion of the stroke. It remains then to be decided how 
much weight must be present in the pump spears, &c., to 
absorb in accelerated velocity the surplus energy E F G B. 
But this point cannot be settled until the calcite is de- 
termined, as it always is, by the conditions which are 
essential to the permanence and safety of the apparatus. 
The piston velocity in other words, during the indoor 
stroke, is a known quantity, and the required dead weight 


will then be arrived at by the familiar formula + 


We cannot possibly explain the principle involved in better 
words than those of the late Professor Rankine :—“The 
accelerated energy of a moving body is the work which it is 
capable of performing against a retarding resistance before 
being brought to rest, and is equal to the energy which must 
be exerted on the body to bring it from a state of rest to 
its actual velocity. The value of that quantity is the product 
of the weight of the body into the height from which it 
— fall to acquire its actual velocity. That is to say, 

v2 5 


39 The divisor 2 g being twice the action of gravity, 


or 64 in round numbers. 

- It will be understood, then, that the pump spears, &c., 
are started from a state of rest into motion at a velocity 
gradually accelerated until some point in the stroke ap- 
proximately E is reached, and from this point the ve- 
locity is gradually reduced to the end of the stroke, and 
during the period of retardation as much work is restored 
by the pump spears, &c., as they received and stored up 
during the first or accelerated portion of the stroke. In 
the case we have stated, we have assumed—although the 
diagram does not show it—that the point of maximum 
velocity is at or about half-stroke, and that the stroke is 
10ft., and also’ that the maximum velocity is 8ft. per 
second, beginning from nothing, or a state of rest, and ending 
at nothing, or a state of rest, at the end of the stroke. The 
average piston load being 20,0001b. during the portion of the 
stroke EF GB and the velocity being 8ft. it remains to 
decide what weight must be put in motion at a velocity of 
8ft. per second to absorb 100,000 foot-pounds. Now 8ft. 
per second is the velocity which is attained by a body 
falling through a height of, in round numbers, 1ft.—accu- 
rately ‘99377ft.—and it follows, therefore, that under the 
conditions stated the dead weight of pump spears, &c., 
must equal, not 20,000 Ib., but 100,000 Ib., or about 49 tons. 
If we take the average pressure in EF GB to be only 
10 1b. on the square inch, this would give for a gross pres- 
sure of 20,000 lb. a piston area of 2000 square inches, equi- 
valent to a diameter of 50}in., and the gross dead weight 
of the beam, piston, crosshead, and pump spears must con- 
sequently be about 50 tons for a 50in. Cornish engine with 
a 10ft. stroke. 

We must point out here, however, that as every portion 
of the weight moved does not assume the same velocity— 
thus, the beam has no motion at its centre—an allowance 
must be made, which will in practice bring the load above 
50 tons, It is impossible, therefore, to lay down any fixed 
formula which will apply to all engines. Our purpose is 
served by showing the utility of the diagram in enabling 
us to calculate for every possible case what the dead weight 
to he moved must be. 

Here we shall be asked, how is the diagram on which so 
much depends to be obtained, seeing that the engine to 
which it applies is not in existence? The answer is very 
simple : it is always possible to construct a theoretical dia- 
gram, The first portion of the stroke, A BC D, may be 
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taken as a rectangle. The expansion curve is theoretically 
a rectangular hyperbola, and may be arrived at by bear- 
ing in mind that if any pressure ef, £ D, is multiplied by 
its corresponding volume, the product will be equal to that 
of any other pressure, giz D. In practice the actual dia- 
gram seldom or never corresponds exactly to the curve 
which is constructed by this rule; but it approximates 
more or less closely to it, and the cause of the divergence, 
and the lessons to be learnt from it, we must reserve for a 
second article. 

We have shown thus far that as regards pumping 
engines working expansively, the indicator diagram can be 
made to render us a service altogether apart from its 
utility as a power measurer ; but this is only one of the 
duties which it may be made to perform in proper hands. 
Incidentally we have also shown that it is impossible to 
work a pumping engine at a high measure of expansion, 
unless a great dead weight is provided to absorb the surplus 


|energy during the first portion of the stroke; and as a 


practical demonstration of the truth of this fact, we may 
cite a Cornish engine put down many years since at the 
Brooklyn Waterworks, U.S., in which the dead weight 
provided was almost confined to the beam and piston, the 


render the action of the engine equable. It is obvious, | lift being small; this engine was a total failure. T'wo great 
however, that it is not possible to raise a weight during | masses of cast iron in the form of tumbling quadrants 
the first portion which can fall through the latter portion | raised to the vertical during the first portion of the stroke, 
of a stroke ; and failing this, we are driven to the expedient and allowed to fall over on the other side during the second 


of puttinga given weight of wood, orjron, or water, oralithree, half of the stroke, were applied to compensate for the 
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defect, but they failed to answer their purpose. And in our 
impression for March 1st, 1867, will be found a drawing of 
a French pumping engine on the Cornish system, in which, 
as the pump spears were very short, dead weight had to 
be supplied by a great mass of cast iron hung to a pro- 
longation of the piston rod through the cylinder bottom. 
The Cornish engine is open to the great objection that, 
as it is only single acting, the work obtained from a given 
outlay of capital is little more than half what it ought 
to be, and, besides this, the spears represent a very 
large item of expense. Recently, therefore, direct acting 
engines, working at the bottom of the pit, instead of at 
the surface, have become popular. By their aid the pump 
spears, &e., can be dispensed with; but, as we have shown, 
they cannot be worked expansively unless the compound 
system is adopted. Messrs. Hayward Tyler, and Co., and 
Messrs. Tangye have met with much success in introducing 


direct-acting engines. Messrs. Hathorn, Davis, and Camp- , 


bell are, as we have stated, now in the field—or rather in 
the mine—putting down compound engines, one at least 
of which is working under a head of 1000ft. at the 
Clay Cross Collieries. It may yet be found possible, how- 
ever, to expand steam in a single cylinder, and yet pump 
steadily without a dead weight. No engine of the kind is, 
however, yet before the public. The solution of the diffi- 
culty will probly lie in using an air vessel so worked as to 
absorb power during the early portion of a stroke and give 
it out at the end; but whether it is possible to so utilise 
air without great loss from the waste of the heat of com- 
pression, is a question which we shall not at present 
attempt to decide. 





LISBON STEAM TRAMWAYS, 1873.* 
By Mr. Bartow, jun., C.E. 


TAKING a great interest in all questions of cheap steam communi- 
cation, and having heard much of the Lisbon steam tramways as 
accomplishing more in this direction than had been previously 
done, I resolved to make a summer trip to Portugal and see them. 
I was struck by what I believe to be the great applicability of this 
novel construction to the future wants of civilisation in this 
respect. We know what a vast expense attends a railway in the 
shape of land, excavation, and bridges, and we know how many 
localities there are, both at home and abroad, which would be glad 
of a railway if they could only get it cheap enough. There is ob- 
viously a limit to private railway enterprise of a local nature, 
which limit is but too speedily reached, and is when the traffic will 
not justify the outlay. Fortunately for many districts in this 
country—but unfortunately, perhaps, for some shareholders—the 
rivalries of hostile companies have given railways to districts where 
traflic by no means deserved it—where traffic would by no means 
have justitied such an outlay, if treated as an isolated scheme, and 
where dividends were a consideration. Nevertheless this traftic, 
which is thus so contemptuously rejected, may be amply sufficient 
to pay a good dividend could the method of construction and the 
outlay be adjusted to the real local requirements, Further than 
this, it is quite possible that there are localities, both at home and 
abroad, where it is advisable to introduce a railway gradually, so 
as always to be earning dividends, at the same time that the re- 
sources of the district are opened up; in fact, your outlay should 
grow with the growth of traffic. In other words, it may be neces- 
sary to construct a cheap railway or tramway, by means of which 
you may earn money to make a larger and more complete one when 
the traftic demands it. Now this novel construction which I am 
about to describe, appears to me to fill up the gap which exists 
between having no railway at all, or else having one which is more 
or less deficient of dividends for the shareholders, For any one 
who will take the trouble to go to Lisbon, or even to France—for 
this system is in use there—will see that it is possible to take a 
locomotive with a train of carriages at considerable speeds up and 
down gradients of 1 in 20, and round curves of 14 chains radius. 
As before said, there are some tramways of this construction 
already laid in France, where they have been found to answer ad- 
mirably. Those at Lisbon, which I will now proceed to describe, 
have been constructed by Messrs. Edwin Clark, Punchard, and 
Company. ° 

Altogether about fifty miles of their tramway are constructed and 
. working. There are two branches of it, one of which goes from 
Lisbon to Cintra, and the other from Lisbon to Torres Vedras. 
The greater portion of these lines is on the public road, At places 
there are diversions of from a quarter to two miles in length. 
These tramways are used for the conveyance of goods as well as 
passengers, and in the former branch of traffic the transport of 
wine occupies a prominent position. The train generally consists 
of about six carriages, and the speed to which they are restricted 
by Government on the public road is twelve miles an hour. On 
the diversions, however, where they are cut or restricted, they 
frequently run from fifteen to twenty miles an hour. 

The lines have been laid out on the principle of having no worse 
gradient than 1 in 20, but this is frequently used, and for long dis- 
tances, The sharpest curve in general use (that is on the main 
line) is 18 metres radius, but there is one of 12 metres radius on 
the main lines, The curves generally are of 18, 20, 23, 24, and 26 
metres radius. When necessary, diversions have been made, taking 
the line away from the = road, These range from a quarter 
to two miles long—one of them is three miles long—and are made 
with excavation and embankment, in the usual way. They have 
been made where the gradient of the public road is steeper than 
1 in 20, or where a short cut may be made with advantage. On 
the wall will be seen a cross section of the permanent way. The 
sleepers marked A are laid at 6ft. distances ; the central rail is 
36 lb. per yard forward ; the average gauge is 4ft. 2in., although in 
consequence of the side wheels not having flanges there is nothing 
to fix this to a nicety, as is the case on an ordinary railway. The 
whole is level with the surface of the road. On the wall may also 
be seen the plan of permanent way on a sharp curve, with the 
positions of the engine and carriages. As may be seen on the 
curve, the central rail comes near the outside timbers. At such 
times double longitudinals are also employed, as shown in plan. 
The points are constructed thus :— 

The locomotives are made by Messrs. Sharp and Stewart, and 
are with exceptions constructed in the same manner as ordinary 
railway locomotives. These exceptions are, first, bogie wheels on 
the centre line of the engine; they are furnished with double 
flange pairs of bogie wheels, one pair in front and another behind. 
Secondly, the driving wheels are large flat rimmed wheels, the 
rims of which are 14in. broad, and while running they overhang 
the longitudinal timbers about 4in. or 5in. on the outside. Thirdly, 
the engine is furnished with a small apparatus for the purpose of 
altering the position of the boiler when maintaining a heavy 
gradient. This can be thrown into action or not as the driver 
pleases; up to the present time, however, this has never been 
used. The total weight of the engine, with coal and water, is 
about 134 tons. The rolling stock is for passengers and goods ; 
carriages for passengers and wagons for goods. They have only 
one double-flanged bogie wheel in front and another behind. 
The intermediate and the outside wheels which run on the 
longitudinal timbers are constructed with a spiral spring instead 
of the ordinary one. The carriage is so balanced, with respect to 
the wheels, that when running the weight rests almost entirely 
upon the centre wheels, and in fact it runs like a bicycle, the 
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side wheels now and then touching the ground. This may be 
seen by the constant movement of the springs, and the loosening 
of a piece of wood which is inserted between the carriage and the 
top of the axle-box. The side wheels of the carriages and wagons 
are also made loose on the axle on one side only, being on this 
side similar to an ordinary cart wheel which turns on its axle; the 
other side is like a railway wheel fixed to the axle. The weight 
of the carriage is about two tons, and the wagons from 34 cwt. to 
45 cwt. each. The seats of the carriages are placed back to back 
similarly to an Irish car, so that all the weight of the passengers is 
above the central rail, The fastenings of the engine or carriages 
are made in the manner supposed to be most convenient for giving 
round sharp curves; a species of central buffer is employed made | 
of small rods in the centre over the rail, which abut each other, 
each being hollow, with links which pin up under the hollow; 
a small ball handle screw is also used similar to the larger 
one used in railway fastenings. The continuous brake system 
is employed by means of a chain, which connects the brakes 
of each vehicle. The brake of the engine is applied to both 
sides of the driving wheels, but in the case of the carriage 
and wagons the brake is applied to both sides of the wheels, which 
run on the central rail. In ‘general the brake of the engine and 
the two last carriages is only used ; the brake power is very effi- 
cient, and the train can be pulled up on a level very suddenly. 

The chief points to be noticed in the construction are :—(1) The 
central rail and double flange bogie wheels; (2) the use of 
longitudinal timbers, which give great friction for maintaining 
heavy gradients ; (3) the overhanging of the driving wheels of the 
engine on the outside edge of the longitudinal timbers, so as to 
give more friction ; (4) having one wheel of each vehicle loose on 
the axle, and the other moving with the axle; (5) the adjusted 
balance of the carriage and wagons so that when running the 
weight pulls on the central wheels and central rail ; (6) the absence 
of flanges to the side wheels, which run on the longitudinal 
timbers ; (7) continuous breaks ; (8) the means of altering the 
piston of the engine boiler when ascending a steep gradient. 

Now, of course, the points to be attended to inany novel system 
of construction are economy and efficiency. With regard to 
efficiency, I would advise any person who is doubtful on this point 
to see this system in operation, for in a question of this nature 
experiment must always be the ultimate resort. It is easy to see 
that in the points just enumerated we have a collection of arrange- 
ments all calculated to afford the best chance of ascending steep 
gradients and going round sharp curves. ; 

The use of the central rail and side wheels without flanges, in 
connection with the fact of the side wheels working loose in one 
axle, together with the adoption of bogies over the central rail, all 
these give great power of rounding sharp curves ; by the loose 
axle of the carriages, about 50 per cent. of the ordinary dragging 
action of the wheel in going round a curve is saved. Indeed, the 
power of rounding curves which this construction possesses is truly 
most extraordinary. I have been round curves of the radii before 
mentioned with the greatest ease. I am also inclined to believe 
that it is more difficult for a train to leave the rails with a small 
double-flanged bogie wheel running on a central rail, than with the 
usual railway construction, for on an ordinary railway there is but 
one flange which comes into action at a time to prevent the train 
leaving the rails; whereas here it would seem as if there were 
two flanges brought into action at the same time to prevent this 
casualty, for before one flange could mount the rail the other 
would probably press against it, and so might tend to reduce the 
wheel to its original position. 

Another noticeable feature of the construction is the power of 
rapidly ascending a steep gradient which is given by the use of 
the longitudinal timbers—as an ordinary railway the traction 
power is, I believe, generally taken at one-tenth part of the weight 
on the driving wheels, but by the use of the timbers and the broad 
flange driving wheels of the engine about one-third of the total 
weight becomes available for traction. Another peculiarity is that, 
owing to the balancing of the carriages on the centre wheels, as the 
pace increases the train undoubtedly runs for the most part on the 
central wheels alone—it, in fact, takes up a bicycle motion ; this 
may be seen by any person who observes the side wheels while the 
train is running. Another minor point is that by the use of the 
central rail all crossings and guard rails are dispensed with, thus 
removing a source of accidents. 

As regards economy, without occupying your time with estimates 
of cost, it must be evident to most that for any given gauge and 
size of permanent way, that the road as shown there must be con- 
siderably cheaper than the ordinary iron road, There is also the 
saving of excavation and embankment and bridges, effected by being 
able to use gradients of 1 in 20, and curves of the radii before 
mentioned. In fact, it makes steam communication possible in 
places which are totally impracticable without vast expense. Asa 
tramway it is also valuable. I went over thirty miles of public 
road on it in Portugal, and I did not observe that the horses were 
to any extent frightened by it, while the people out there regard 
it as a great addition to their facilities for travelling. It may be 
said that in those localities when you cannot afford a railway of the 
ordinary gauge, with all its heavy works, that you can still reduce 
the gauge of your railway, and consequently the size of the rolling 
stock and works, as has recently been proposed for India, In a 
difficult country, however, I submit that if it is necessary to reduce 
expenditure to any great extent this isnot enough. Ona flat plain 
it does not much matter what gauge is employed, but to effect any 
vast saving in a hilly country it is necessary to have some novel 
construction which will ascend steeper gradients than any other, 
go round sharper curves than any other, and will be less expensive 
than any other. And the system which I have briefly attempted 
to describe appears te me to possess these merits, 








ON THE INCRUSTATION IN STEAM BOILERS 
AND ITS PREVENTION BY A PROPERLY CON- 
STRUCTED ECONOMISER.* 

By Joun WaveuH, Assoc. Inst. C.E., &c., Bradford. 


THE serious evils arising from the incrustation of steam boilers 
has directed the attention of scientific and practical minds towards 
the solution of the problem of its prevention. Of the particular 
evils of incrustation it is not my intention to speak, but rather to 
suggest a remedy, and express the hope that some member.of this, 
the Mechanical Section, will be able to devise an inexpensive and 
practical method of carrying it out. At present, attempts are 
made to neutralise the impurities by means of liquids, composi- 
tions, chemicals, and in some cases it has been proposed to remove 
the incrustation when formed by the aid of batteries. Here the 
difficulties are numerous. The use of chemicals for the precipita- 
tion of lime—the most common—and other impurities from the 
water, have a tendency to corrode the plates. Another difficulty 
is found in the great differences in the quality and quantity of the 
impurities in the various waters used for steam purposes, this 
latter rendering it wholly impossible to find any one universal 
chemical sufficient to dissolve those different elements. 

M. Austin, of the French Institute of Civil Engineers, has 
highly recommended the use of glycerine as an anti-incrustative 
within the boiler. The compound renders soluble the lime salts to 
a notable extent. According to M. Austin the glycerine is said to 
form a soluble compound with the principalimpurities. When the 
lime salts are present to such an extent as to be no longer soluble 
in the glycerine present, they are deposited in the form of a 
gelatinous sediment, which does not adhere to the boiler surface. 
The proportions recommended to be used are one pound of glycerine 
to every 300 lb. or 400 lb. of coal burnt. I have no knowlege of 
the general use of this ingredient by any firm to enable me to test 
the accuracy of M. Austin’s assertions. I am afraid, however, 
that the cost of glycerine will not allow of its general adoption. 
Supposing crude glycerine in quantities could be supplied at 4d. 
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per pound a firm using 60 tons of coal per week would expend at 
M. Austin’s highest rate £5 12s. per week, or £260 per annum, 
Briefly I am driven to the conclusion that the solution of the 
difficulty is entirely apart from the use of chemicals, galvanic action, 
or glycerine, 

We are well aware that boiling expels the free carbonic acid and 
causes the separation of the carbonates of lime and magnesi. 
This process is daily carried on in the kettles of houses supplicd 
with hot water ; further, if water is boiled under pressure, say «f 
fifteen pounds on the square inch above atmosphere, the almost 
complete precipitation of the sulphate of lime is the result. The 
incrustation must be accomplished ‘‘in a separate vessel,” as in 
the case of Watts’ mode of condensation. This is partially ac- 
complished by means of a series of pipes or vessels called econo 
misers, which are placed in a chamber between the boiler and 
chimney, through which the spent heat, averages about 550 deg., 
passes. The feed-water is by this means raised to a temperature 
varying from 200 deg. to 300 deg., Fah., and the carbonates and 
sulphates of lime deposited. No economiser that I have yet 
seen fulfils the requirements of the case. They are for the most 
part provided with very ingenious contrivances for freeing the 
outer surfaces from becoming coated with soot, a non-conductor 
certainly—but how about the incrustation within? This, then 
the more efficient non-conductor, is left to take care of itself until 
the machine becomes inoperative from the fact of its being com- 
pletely choked up, when boring out is recommended and often 
resorted to. A vessel or a series of vessels by which the tem- 
perature of the feed-water could be raised to some 300 deg., and of 
such construction as would admit of the speedy and efficient re 
moval of sediment and incrustation, would be of incalculable value 
from a philanthropic and economical point of view. There can be 
no question that the use of pure water is the only effectual 
remedy for the evils of boiler incrustation. I would strongly 
recommend steam users to make every effort to obtain such 
a supply. There are cases in which such supply is out 


of the question, The apparatus I have outlined will 
come as near to the effectual purification of water as 
it is possible under all the circumstances of the case. Boilers 


fed with pure water are able to supply the cylinders with 
pure dry steam of the best quality free from sediment or grit— 
a prolific source of expense. Cylinders, glands, and pistons requir 
ing to be bored in consequence; pure water will also prevent 
priming. Indeed, it is the only infallible cure. The importance 
of the subject cannot be over rated, looking at it from an econo- 
mical point of view; there is the shortened length of service of the 
boiler and the extra amourt of fuel daily consumed. It is well 
worth the consideration of the members of this section. It may 
also be looked at from a higher point of view. There are causes 
of explosions of boilers at pressures that, without proof to the con- 
trary, may be taken to be very much below their power to resist 
pressure, showing very clearly that boilers do explode from causes 
not fully explained. Impure water and incrustations may be the 
cause of such terrible disasters, 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting of members took place on 
Saturday last, at the City Terminus Hotel. After the election of 
five ordinary and honorary members, and the dispatch of other 
business, Mr. Richard Winder proceeded to read a paper on ‘* Lat- 
tice Girder Bridges.” The author recounted his experiences in the 
construction of several works of this nature in the kingdom of Por 
tugal, and gave details of the mechanical and other appliances 
employed therein, The paper was listened to with much apparent 
interest by a large audience, several of whom joined in the cme. 
sion which followed it. The chair was occupied by Mr. J. Newton, 
late of her Majesty's Mint, president. 


SHIPBUILDING ON THE CLYDE.—There have lately been pre- 
monitions of a slackening in the Clyde shipbuilding trade, but 
within the past few days a considerable number of fresh orders 
have been obtained, some of them being of a large and important 
character. The number of vessels at present in course of con- 
struction in the different yards is about 80. The number of new 
vessels launched during September was below the average of the 
nine months, but the tonnage was much greater than in any former 
similar period. Twelve vessels were launched with a tonnage of 
18,600, as against eleven vessels with a tonnage of 17,000 in Sep- 
tember, 1872, The latest launches are the 8.8. Ava, 2600 tons, by 
Messrs. Wm. Denny and Brothers, Dumbarton, for the British 
India Steam Navigation Company ; and the Ichang, a novel river 
steamer for China, 


THE AMERICAN BOILER TESTs.—The commission to ascertain 
the causes of steam boiler explosions has at a late meeting in 
Washington decided upon the tests to be made. The western 
commission was directed to make the necessary experiments to 
decide what area of opening is required to discharge any given 
weight under different pressure in a given time. The eastern 
commission was directed to make the experiments necessary to 
decide what form and construction of safety valve is most 
efficient as an automatic reliever of the internal pressure of steam 
boilers in practical use. Engineers are invited to submit any 
former construction of safety valve which they deem of superior 
efficiency for tests by the commissions. The eastern and western 
commissions also reported progress in their preparations for the 
proposed experiments, stating the character of boilers to be em- 
ployed. The first series of experiments at Pittsburgh will be as 
follows : Three of the boilers will be tested by steam and pressure 
until ruptured, in order to determine the ultimate strength of such 
boilers ; second, to test the effect of low water, sediment, and 
overheating of plates, and after to rupture the boilers by steam 
pressure to determine the effect of such usage in deteriorating 
the strength of steel and iron comparatively ; third, to determine 
the proper area for safety valve openings ; fourth, to determine 
the actual strain on the shells of cylindrical boilers by internal 
pressure. The preliminary experiments by the eastern commission 
will be—first, to test the capacity and rapidity of action of over- 
heated metal in the production of steam; second, the same as re- 
spects superheated steam ; third, to test the generating capacity 
and rapidity of overheated metal in conjunction with superheated ; 
fourth, to test the ability to drive water away from the absorbing 
surfaces by great activity of combustion ; fifth, to test the tem- 
perature under given pressures at which water is repelled from 
heated metal ; sixth, to test the effect of cold water applied to the 
external surface of the clean chamber of a steam boiler while 
active fires and generation of steam are going on at the same time; 
seventh, to test in one or more steamboat boilers, as constructed 
and used, the effect of a gradual increase of the pressure of steam 
under ordinary conditions of use up to the rupturing period. The 
discharge openings of safety valves submitted for tests must have 
an area of exactly five square inches, and the flange for attaching 
to the boiler eight inches. Any valves submitted that de not 
comply with these conditions will be rejected. Charges to be pre 
paid. Valves to be sent to A. Lowe, No. 23, Pine-street, New 
York, before October 10th, 1873. The first series of experiments 
will commence at Sandy Hook, and will be followed by those in 
the west, after which a meeting of the commission will be held to 
compare notes. A second series will then follow, based upon the 
experience and suggestions arrived at from the first. The pre- 
parations in this city are in an advanced state. The buildings for 
the shop and for the accommodation of workmen on the grouud 
have been completed. ‘The boilers contracted for at Pittsburgh are 
being made; the one constructed of iron plates is nearly com- 
pleted and the steel boiler is now under way. The iron boiler 
constructed at Mt. Vernon is in about the same state of progress. 


A new boiler is now being constructed at Cincinnati and will es 
be ready for shipment to its destination. The gauges ang nage 
@ ex? 


Cincinnati will be ready for delivery as seen as they ean 
amined,—Americaan Manufacturer 











2 Bm cr Re Se 


_ 


' 


1’ oO o 








Oct. 10, 1873. 


THE ENGINEER 


233 








THE VIENNA EXHIBITION.—SHIELDED! MITRAILLEUSE 





In the accompanying figure we give a specimen of a mitrailleuse 
protected by sheet-iron plates against infantry fire, the one in 
question being on the Montigny system, and exhibited this year in 
the Vienna exhibition. Several mitrailleuses were to be seen in 
the various courts. None as yet have been regularly approved for 
the Austrian army proper, but the one shown above has, we under- 
stand, been adopted in Hungary, and it deserves notice as a charac- 
teristic representative of its class at the present time, although 
not the one that has found favour in England. The piece shown 
in the figure above will be found to be almost identical, even in 
matters of detail, with the Montigny mitrailleuse already 
illustrated in our pages, being, in fact, the same weapon slightly 
improved, and fitted with iron protecting plates. Having 
given a general description of the Montigny in the article we refer 
to, afew words may be new sufficient before discussing the new 
features in Herr Sigl’s weapon. 


_FRONT E 


COON 


The Montigny— speaking both of the specimen tried in England 
and the one before us—consists of 37 small-arm rifle barrels, in- 
serted, and joined together in a single outer tube, with their axes 
parallel, Charging is effected by meansof a plate containing 37 metal 
central-fire cartri ges, which is dropped into a slot and forced home 
and prapented by the advance of a breech-block, worked by means 
of the lever and link arrangement shown in Figs. 1 and 2. In | 
this breech-block are 37 pistons and spiral springs, which are 
allowed to act in succession againsé the caps of the cartridges by 
the movement of the short lever shown as hanging at the trail 
beneath the breech-piece. Consequently it may be seen that the 
Processes of charging and firing are alternate, and the firing is not 
continuous but intermittent. That is to say, 37 rounds may be 

arged almost in a volley, but a short interval must ela 

before the next plate of 37 cartridges is inserted and ready to follow 
them. Hence it was found at Shoeburyness that the smaller Gatling 
beat the Montigny in the competition. In fact, ‘the best results 
obtained were 370 rounds discharged in two minutes, by the Mon- 
tigny, against 657 fired by the Gatling, whose discharge is a con- 
b ous stream, and its loading and firing simultaneous. To come, 

Owever, to the special parts of the weapon before us, plate-iron 
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shields—vide Figs. 1 and 3—are fixed on to the carriage, so as to 
mea the portion immediately above the axletree from infantry 
ullets. 

The upper and lower inclined plates, on being brought into the 
vertical position, atford protection to the heads of the detachment 
above the centre plate, and to their legs, which would be liable to 
be struck beneath the axletree of the carriage. 

In England Sir Wm. Armstrong brought forward a somewhat 
similar design, a mitrailleuse carrying hinged folding plates, which 
was tried at Woolwich, but was rejected on the score of incon- 
venience and weight, The plates were penetrated by rifle bullets 
up to about 200 yards’ range. 

The Hungarian’s plated mitrailleuse weighs 1 cwt. more than 
their four-pounder gun, It is drawn by four horses, and accom- 
— by a wagon, drawn by the same number, and it is manned 

y adetachment of four men, The piece with its limber carries 


ATION 


iL 


1924 rounds. The fork shown beneath the trail, in Figs, 1 and 3, 
checks the carriage from running back. 

Thus, while the plate-protected mitrailleuse has, in a measure, 
been adopted in Austria, the idea of any such protection appears 
to have been dropped for the present in England, This is remark- | 
able, b , a8 we noticed in tion with the Chatham siege | 
operations, Donelly’s shield, which is a kindred idea, is undergoing 
a brisk trial with a good deal of success. Before dismissing the | 
subject, we are tempted to suggest the trial of a modified form of 
application of iron shields to mitrailleuses. | 

A mitrailleuse, we may remind our readers, occupies a jal | 
place in modern warfare. It cannot compete in the open field with | 
either infantry or artillery, for it is liable to be disabled and cap- | 
tured by skirmishers, against whom it has no chance of maintaining 
an efficient fire, while it is liable to be helplessly crushed at long 
ranges byartillery. A mitrailleuse, in fact, may be defined as the 
means of pouring a stream of bullets on to troops at any — 
spot at a range not generally exceeding 1200 yards. The time, 
> dl ng when it is of most value, is in the defence of breaches, 
ditches, bridges, and roads, Under these circumstances a mitrail- | 
leuse, whose powers, be it observed, are more likely to come into | 
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play in defence than in attack, ought generally to be brought into 
action behind some kind of breastwork. When thus engaged it 
may be seen that it is likely to be required at a critical moment, 
von as it were, at the focus of some attack, where great efforts 
are being made. While, then, it may be a doubtful measure to 
carry large sheets of thin iron plate in the field, it seems as if a 
small pen agd ee thick enough to stop any musketry, might be 
applied with advantage under the circumstances we contemplate. 
The weight need not be great, especially if the Ashantee i 
with narrow track, recently adapted to take the Gatling, be 
py nor would the additional weight matter greatly. The 
trial of the plate would be severe, and for this very reason its 
value would be great, and it might easily be supplied of sufficient 
thickness to repel any musketry, for it would only be necessary to 
have a plate of sufficient size to close a narrow embrasure. It 
might be taken off and left in store when the weapon was required 
to accompany a force into the field. 





BROWN’S COMBINED WATER AND PRESSURE 
GAUGE. 


THE inventor of the device of which we herewith give an illus- 
tration, which we copy from the Scientific American, has combined 
the glass tube water gauge, the try cocks, and the pressure eC, 
in one neat and pact arrang t, which is claimed to 57 
cheaper than the separate articles. The boiler need be punctured 
in two places instead of six ; the pressure gauge is placed right 
before the eyes of the engineers, boiler tenders, or other workmen, 
and the gauge glass is specially arranged to prevent, by a most 
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ingenious contrivance, accidents from broken glass tubes. The 
three try cocks are opened by compression, and are self-closing, 
being fitted with spiral springs. In each of the horizontal passages 
at the top and bottom of the glass tube is a valve, consisting of a 
ball of solid metal. This is so placed that, if the tube be broken 
the pressures of water and steam in the tube, no longer balancing 
each other, the ball is instantly driven into its seat, closing the 
orifice, preventing the escape of hot water and steam, and the 
scalding of the bystanders, as well as the loss of power from the 
boiler, The engineer can then, without danger or waste of time, 
put in another glass, and by slightly pressing in the piston on the 
bottom at the left, the ball is driven from its seat, and water 
rushes into the upright tube, the pressure of which drives the ball 
in the upper part a and equilibrium in the gauge is restored. 
The apparatus is manufactured by Mr. Holland, Gold-st., New York, 
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LEGAL INTELLIGENCE. 


Lorp Mayor’s Court. —(Before the Deputy Recorder anda City Jury.) 
WILLIAMS v, FREETH. 

THIS case occupied the attention of the Court the greater part 

of Saturday and Monday last, 3rd and 5thinst. It was an action 

to recover the sum of £57 1s. 3d., the value of certain iron 


supplied to the defendants’ order. The defendants pleaded, first, 
denying that there was any agreement to purchase ; secondly, 
that they were ready and ing to receive, but the plaintiff was 
not sendy to deliver; thirdly that they were induced to enter 
into the agreement by fraud; fourthly, never indebted, and, 
eg ment, 

Mr. Talfourd Salter was counsel for the plaintiff. Mr. Macrae 
Moir for the defendants, 

The plaintiff was an engineer and iron merchant in a large way, 
carrying on business at South Bermondsey Railway Station, and 
the defendants were connected with the same trade, and carried 
on business at 60, Gracechurch-street, and Phoenix Ironworks, 
Millwall, There seemed to have been business transactions 
between the parties to the extent of several thousands of pounds, 
and on the 19th of February last the plaintiff was with his son at 
the defendants’ office, and in the course of conversation mentioned 
the fact that he had twenty tons of “‘ burnt pot iron ” for disposal, 
that he had never heard of such an article before, but that 
it had been offered to him by Messrs, Garretts, the large 

rtable engine manufacturers, of Leiston, in Suffolk. Mr. 

Whitling, the junior partner, who was present, said it was 
an article that he was familiar with, that he knew all about 
it, and could do with twenty tons, and asked the price; £4 
a ton was quoted by the plaintiff, and Mr. Whitling at first offered 
75s. per ton, but subsequently agreed to the price asked, the iron to 
be delivered at the Millwall Railway Station ; and, although the 
plaintiff offered to procure a sample, Mr. Whitling deelined it, 
saying that he was familiar with the article and knew what 
bis Sas pot iron” was. Accordingly on the 4th of the following 
month the goods were sent to the Millwall —< Station, the 
defendants having been advised previously that they would be 
sent. Five tons were delivered on that day to the defendants, 
who kept that quantity; but, wroteto the plaintiff, that they should 
not accept the remainder, as the iron was not as represented. 
The plaintiff, however, contended that he had carried out his 
ne of the agreement faithfully, and refused to take the metal 

ack, The amount claimed was the balance of the account due 
from defendants to plaintiff. 

At the conclusion of the plaintiff’s case, the learned judge asked 
what defence there was to the action ? 

Mr. Macrae Moir said that his defence was that the iron was 
sold to equal in quality certain ‘‘ burnt iron bars” which had been 
purchased by the defendants of the plaintiff some time previously, 
and = the iron in question did not come up to the quality repre- 
sented, 

The learned judge said that was a totally different account of 
the transaction to that given on the part of the plaintiff ; but 
supposing the jury believed that the defendant had ted five 
tons, was not that an acceptance of the whole? 

Mr. Macrae Moir said his clients were obliged to test the iron to 
find its value and compare it with the “‘ burnt iron bars,” 

The learned judge asked if it would require so much as five tons 
to test the quality of the metal. 

Mr. Macrae Moir said he was instructed that no less quantity 
pa be usedin the defendants’ furnaces for the purpose of testing 

airly. 

The learned judge said if that could be proved in conjunction 
with the defence—in contradiction to the plaintiff’s case—that the 
iron in question was bought by comparison with another lot of iron 
previously sold, that would alter the matter, but he thought five 
tons was a very large quantity to use at one time for a test. 

For the defence Mr. Macrae Moir called Mr. Whitling, who swore 
that the contract was entered into on the 27th of February, and not 
the 19th, and that the iron was sold by the plaintiff to be of the same 
quality as certain ‘‘ burnt bar iron ” that the witness had bought 
of the plaintiff on a previous occasion. When the five tons were 
delivered it was seen to be very inferior, and he ordered the whole 
to be tested. That was done, and found to be very much below the 
quality guaranteed. They could not test less than four or five 
tons to obtain a fair result. 

In cross-examination this witness admitted that none of the 
furnaces used on their premises would hold more than one ton, but 
notwithstanding he had the whole five tons puddled down. 

The Jearned judge, in summing up, asked the jury to determine 
which they thought was speaking the truth with regard to the 
terms of the sale and purchase. Was the “‘ burnt pot iron ” sold as 
an article that the plaintiff knew nothing of, but the defendant 
represented he knew all about, or whether it was to be according 
to the quality of certain “‘ burnt iron bars” supplied by the plain- 
tiff to the defendant on a prior order? If they thought it was sold 

‘simply as burnt pot iron, then they would find for the plaintiff, 
If they thought otherwise, then wastheamount—five tons—a reason- 
able quantity to use for the purpose of testing? If not, then by 
keeping a greater quantity than was necessary for that purpose, 
the defendant had mad¢ such an acceptance as bound him to take 
the bulk, and he was Viable to pay for it. 

= od at once fourid a verdict for the plaintiff for the amount 
claimed. 





COOPER’S HILL COLLEGE EXAMINATION 
PAPERS. 

Ws believe that the following selection from the papers 
used at the last examination at Cooper’s Hill will prove 
valuable to many of our readers. We have referred fully 
to the subject in another page, and it will suffice to say 
here that we have only eliminated the historical and gene- 
ral questions which it does not come within the province 
of a civil engineer to teach, however necessary it may be 
for a civil engineer to know all about them. 





ARITHMETIC AND MENSURATION, 
Monday, 7th July, 1873.—10 a.m. to 1 p.m. 


1, Add together 5, 34, ys, 1s, and 4. 

2, Substract 87, from 104. 

3. Multiply together 54, Ay, #, 17, and 3. 

4. Divide 74 by 94. 

5, Add together 19°735, ‘000786, 4732°02, and °375799. 

6. Subtract 876°93387 from 974°3216. 

7. Multiply 9°238 by 65°4. 

8. Divide 2°890721925 by °03645, 

9, Express 2s, 74d. as the decimal of £7. 

10. Add together 44, 744, 975, 1s. 

11, Subtract 3444 fet 80 4 

12, reg | together 8%, 4534, 1;'5, a5, and 2%. 

13, Divide 84, by 5}. 

14. Add together 1°45 of a furlong and 7°36 of a yard, and give 
the answer in feet and the decimal fraction of a foot, 

15, Subtract 232 of an hour from ‘325 of a week. 

16. Multiply 380°72 by ‘0725. 

17. Divide ‘7036 by *73 to 4 places of decimals. 

pac 3 Express 1 cwt, 1 gr. 21 1b. as theZdecimal of four tons aud 
a-half, 








N.B.—The first eighteen questions should be answered [before the 
others are attempted. 
19. nt (by practice) the dividend on £731 14s, 6d, at 14s, 2d. in 
e@ poun 


the pound, 
— in 5,462,764 square feet, how many acres, roods, &c., are 
ere ? 

21. If 40 men can mow a field of 19 acres in 84 days of 10 hours 
each, how many acres can 17 men mow in 50 days of 8 hours each ? 

22. Find the cost of painting the 4 walls of a room at 9d. a 
square yard, the length of the room being 20ft. 7jin., the breadth 
15ft. 4}in., and the height 12ft. 4in. 

23. Multiply by duodecimals 8ft. 2in. 4 pts. by 4ft. 6in. 9 pts., 
and the product by 3ft. 7in. What does the product become 
when expressed in cubic feet, cubic inches, and a fraction of a 
cubic inch? 

24. A cubic foot of a certain substance weighs 54 lb. avoirdu- 
pois ; find the length of the side of a cube of another substance 
which weighs 91 lb. 8 oz. 134 drams, whose specific gravity is to 
thaf of the former as 3 to 2. 

25. The area of a rectangular piece of ground is 28 acres and 
22 perches. What is its length, its breadth being 625 links? 

26. Find the number of gallons of water which pass in 10 
minutes under a bridge 17ft. 8in. wide, the stream being 10ft. 1lin. 
deep, and its velocity 8 miles an hour. [A gallon contains 277°72 
cubic inches. ] 

27. The diameters of the top and bottom of a frustrum of a cone 
are 18in. and 27in. respectively, and the height is 30in.; find its 
volume, 

28. If the weight of one cubic foot of water is 62°35 pounds 
avoirdupois, find the error in calculating the weight of 1000 cubic 
a on the approximate assumption that one cubic foot weighs 

oz. 

29. Two opposite angles of a quadrilateral field are together 
equal to two right angles, and the sides measure respectively 44 
chains, 3 chains 20 links, 2 chains 40 links, and 1 chain 90 links ; 
find its area in acres, roods, perches, &c. 





Evuciip, ALGEBRA, AND TRIGONOMETRY. 
Monday, 7th July, 1873.—-2 p.m. to 5 p.m. 
1. Draw from a given point a straight line equal to a given 
straight line. 


2. Prove that, if a side of a triangle be produced, the exterior | 


angle is equal to the two interior and opposite angles. 

Trisect a given finite straight line. 

3. Ifa straight line be divided into two equal, and also into two 
unequal parts, the squares on the two unequal parts are together 
double of the square on half the line, and of the syuare on the 
line between the points of section. 

4, If a straight line touch a circle, and from the point of contact 
a straight line be drawn at right angles to the touching line, the 
centre of the circle shall be in that line. 

Describe a circle of given radius which shall touch a given 

circle and a given straight line. 

5. Resolve into factors the expressions— 

(a + b—c)*? —(a — 2b + 2c)2, a? —19 24+ 88, 
and wt + 27 y? + y'. 

6. If n be a positive integer, prove that x" +1 is divisible by 
“+1, and that #2" + 2” —1-+ 1 is divisible by 22+ «+1. 

7. Determine the highest common factor of— 

3 03 — 40? — « — 6, and 2x2! —5 «3 + 1327 —132—18., 

Find the relation between «, b, c, and ¢, when the expressions— 

uw +aa+b, and «? +cx2-+d have a common factor, 

8. Solve the equations— 

(1) (« — a) + (+ UP + (w— ¢)3 =3 (uv —a) (cB) (uO. 

(2) 16 «2 — 192 « + 551 = 0, 

- ¥Rt—e _ t+ e—y _ w+ y—2 b 

3) b+c_ c+a a+b saladiadias 

9, Find an expression for the sum of » terms of an arithmetic 
series, having given the first two terms. 

Sum the series— 
1+4+7+10+ 
PH+RP+Pe+ 2. 1k tN, 

and 2X1+3?+2x#x3+ .. . tn? X (n—I)).. 

10. Define the tangent of an angle, and trace the variations in 
its sign and magnitude as the angle increases from zero to four 
right angles. 

Trace the changes in sign of the expression tan 3 9 X tan 49, 

as 9 changes from 0 to #. 

11. Prove by means of geometrical figures the formule — 

cos (A — B) = cos A cos B + sin A sin B, 
tan A + tan B 
and ti A Be O86 ne - 
nasties toed 1—tan Atan B : ‘ 

12. Find an expression for all the angles which have a given 

tangent. 


Having given tan A, find tan > and explain, by means of a 


to n terms, 


figure, why two values are obtained, 
Prove that tan (37° 30') = f¢+4+ Y¥3— Y2—2. 
13, Find expressions, in terms of the sides of a triangle for the 
radii, * and KR, of the inscribed and circumscribed circles. 
Prove that the area of the triangle is equal to 
Rr (sin A + sin B + sin C). 
Prove also that the distance between the centres of the in- 
scribed and circumscribed circles is equal to 
Vv R° - 2Rr. 


Tuesday, 8th July, 1873.—2 p.m, to 5 p.m. 

1. Inscribe a circle in a given triangle. 

Also describe a ciwcle touching one side and the other two 
sides produced. 

Two sides of a triangle of given perimeter are given in position ; 
prove that the third side always touches a certain circle. 

2. Inscribeacircle inagiven equilateral and equiangular pentagon. 

3. If the exterior angle of a triangle, made by producing one of 
its sides, be bisected by a straight line which also cuts the base 
produced, the segments between the dividing straight line and the 
extremities of the base shall have the same ratio which the other 
sides of the triangle have to one another. 

Find the locus of a point at which two given circles subtend 
equal angles. 

4, Equal parallelograms which have one angle of the one equal 
to one angle of the other have their sides about the equal angles 
reciprocally proportional, 

5. Explain what are meant by scales of notation, and show how 
to express any whole number, or any fraction, in a proposed scale, 
Si Express 33°49 in the scale of which 7 is the base, to 5 radix- 
places, and multiply the result by 2°5 in the same scale. 

& 6. Prove that the number of combinations of » things taken 7 
together is equal to the number of combinations of x things taken 
n — v together. 

A bag contains n different coins ; how many different combi- 
nations of heads and tails can be obtained by placing them 
on a table, first, 2 at a time ; second, 7 at a time? 

7. Write down the coefficients of x” in the expansions of (1 + x)x 
and (1—«)-*. ‘ A 

° . or’ . A ed 

Find the coefficients of x” in the expansions of (e—1)2 (« +2) 


and(z+aze+a3+.., ad inf.)*. 
8. Find the chance of throwing six with two dice. 
What are the odds against throwing six in three throws with 


two ? 
9. Show that one solution, in positive integers, of the equation— 
ax—by=e, 
can always be found ; and hence find the general solution in posi- 
tive integers. 


Investigate expressions for the positive integral values of x 
and y in the equation— 
54e+lly=1, 
and find all the positive integral solutions of the equation-- 
; ey+2y+r=18., 

10, Having given two sides and the included angle of a triangle, 
naga to find the remaining parts by help of a table of loga- 
ri 5 

At the top C of a tower, of height /, the angles of depression 
of two objects A, B, on the horizontal plane on which the 


tower stands are 4 — qaand y + « respectively, and the 


angle subtended by the objects is 2a; prove that AB 
= 2h tan. 2a, and that the angles CAB and CBA are 


7 _«and a —a. 
11. Sum the series, each to n terms— 
(1) Cos a + cos 2a + cos 3a + i 
(2) Tan a+ 2 tan 2a + 2? tan 274+ er 
12. Enunciate and prove Demoiure’s theorem, 
Find all the roots of the equation— 
xtn —. 2a" cosnd +1=0. 
13. If n be an even integer investigate an expression for (sin 4) 
in a series of cosines of multiples of 6. 





SraTics, 
Wednesday, 9th July, 1873.—10 a.m. to 1 p.m. 

1. Hew is a statical force measured numerically? how is it re- 
presented geometrically? Give examples of the composition and 
resolution of force. Ifa force act upon a point, illustrate, by a 
figure, how the single force may be replaced (1) by two equal 
| forces acting or the point, (2) by three equal forces acting on the 
| point. In the latter case, if the single force be 20 Ib., assigna 
| uumerical value to each cf the three equal forces as represented. 
| 2. State and prove the condition of equilibrium on a straight 
lever acted on by any two forces, the fulcrum being placed be- 
tween the points of application of the forces, and find the pres- 
sure on the fulcrum in a direction perpendicular to the lever. 

A straight horizontal lever without weight is 18in. long, a 
force of 36 ounces, which makes an angle of 150 deg. with 
the lever at one extremity, balances a weight of 9 ounces at 
the other extremity; find the place of the fulcrum and 
the pressure upon it perpendicular to the lever. 

3. Define the centre of gravity of a body or system. 

Show, in the case of three heavy particles, that they will 
have a centre of gravity, and only one centre of gravity. 
The three particles being equal and in a straight line, find 
the distance of their common centres of gravity from any 
point on the line, and if A, B, C be the positions of, the 
particles and (G) their centre of gravity— 

Prove AB? + AC? + BC? = 3 (AG* + BG? + CG*). 

4. Describe the common steel-yard, and show how to mark the 

graduations on the steel yard to which the following data belong : 

—The movable weight is one pound, the weight of the steel-yard 
one pound, the distance of the fulcrum from the fixed point where 
the substance to be weighed is suspended is 3in., and the dis- 
tance of the centre of gravity of the beam from the same point is 
4in, 
5. When does a machine act at a mechanical advantage? Take 
any of the simple mechanical powers and explain why the practical 
advantage differs from the theoretical advantage. In the common 
wheel and axle, find the equilibrium relation of the power and 
the weight. 

The radius of the wheel is four times that of the axle, and the 
string on the wheel can just sustain a tension of 48 pounds ; 
find the greatest weight that can be raised by the machine. 

6. When a weight is placed on an inclined plane, what is the 
direction of the resistance of the plane, (1) when it is smooth, (2) 
when it is rough and the weight is in a state bordering on motion 
down the plane ? 

The height of an inclined plane is to its length as 3 to 5, 
what is the coefficient of friction or the limiting angle of 
resistance when any weight of a given substance can be 
just supported on such a plane? If the weight resting on 
this plane be 30 lb., what is the least force which, act- 
ing along the plane, can just draw the weight up the plane? 

7. State the principle of ‘‘ virtual velocities ” as applicable to 
the simple machines, and prove it in the case of a horizontal 
straight lever when weights are suspended at its extremities. 

If P and W be the weights, / and /, the vertical heights 
through which P and W are moved, is it true, when the 
angle is not small through which the lever is turned, that in 
this case Wii = Ph? 








The following questions do not form part of the obligatory examina: 
tion—the answers to them should be sent up in a separate book. 
DyNAMICs. 

1. How is the force of gravity at the earth’s surface estimated? 
Is it the same for all positions on the earth? If not, assign any 
causes for its variation, If 32 be taken as the measure of gravity, 
what units are referred to, and how is this measure related to the 
space fallen through by a heavy particle in one second? In the 
case of a body projected in the direction of gravity, assuming the 
relations between the velocity and the time, and the space and 
the time, find the expression for the velocity in terms of the space. 

Two bodies are projected at the same instant from opposite 
ends of the same vertical line, each with the velocity that 
would be acquired in falling down the line ; find where the 
bodies will meet. 

2. Show how to find the range and greatest height of a pro- 
jectile in vacuo, : 

Find the velocity and angle of projection of a projectile that 
will strike a balloon horizontally, the balloon being at the 
vertical height of 40@ft., and its horizontal distance from the 
mouth of the gun being 8007 3ft. 

3. State the law of motion which connects the statical and dyna- 
mical measures of force, and show how weight (W) is estimated 
when expressed by the relation W = My, (M) being the mass of 
the body. If one heavy body descend drawing up another heavy 
body by means of a perfectly flexible string over a fixed pulley, 
show how to find the accelerating force and the tension of the 
string. Find the numerical value of the tension when the weights 
are 20 and 10 ounces respectively. : 

4, How is impulsive force estimated? When one elastic ball 
strikes another in direct impact, how is the whole motion 
before impact invariably related to the whole motion after impact‘ 

A ball (3m) impinges directly with a velocity of 30ft. per 
second on a ball (5m) at rest. The modulus of elasticity 
being %, determine how the motion of each ball is affected 
by the impact. 

5. If (¢) the time of a small oscillation of a simple pendulum 


be expressed by the relation ¢ = + <, what do the symbols 


§ 
express, and to what units are they referred? id 
A pendulum which oscillates seconds at the equator wou ; : 
if carried to the pole, gain five minutes a day ; compare t ; 
force of gravity at the equator with the force of gravity # 
the pole. : ta 
6. If a ueavy body revolve uniformly with a velocity (v) i § 
circle, radius (r‘ explain what is meant by the centrifugal fo-ce, 


expresses the measure of this force. 


A stone ot 8lb. in weight is whirled round uniformly he 
horizontal plane by a string of a yard and a-balf “pod 
one end of the string being fixed ; find the number of re 
volutions made in one minute when the tension of the strive 
is 12 1b, (To be continued.) 


and show how 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our) 
correspondents. 





GARRETY’S STRAW-BURNING ENGINE. 

S1r,—-In my last letter I merely intended to draw attention to | 
the fact that Messrs. Garrett’s straw-burning engine was not a | 
novelty; but, as Mr. Kotzo has brought my name so prominently | 
before the public in his letter of the 15th ult., and seems com- | 
pletely to misunderstand the theory of my apparatus for burning | 
vegetable substances in portable engines, I must ask for a short | 
space to say a few words. 

I have travelled, perhaps, more than any other manufacturer of | 
agricultural machinery, in Hungary, Wallachia, and South Russia, | 
and have seen a large number of portable engines manufactured by 
our principal makers fed with straw, some of them manufactured | 
by Messrs. Garrett, but none of them on Mr. Kotzo’s patent; and | 
it was from the rude and unpractical nature of the arrangements | 
usually employed that I was induced to study the use of straw, | 
reeds, and other similar substances, as fuel. The modus operandi | 
in Hungary and the East has usually been as follows :—A pit about | 
10ft. square and 8ft. to 9ft. deep is dug in the ground, and at one | 
end a brick oven, similar to a baker’s oven, with an open end, is 


HUNGARIAN SYSTEM OF BURNING STRAW. 


————— 
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constructed. A portable engine with the bars taken out is placed 
on the ground about 5ft. or 6ft. from the edge of the pit, and the 
fire-box is connected with the oven by an inclined brick or clay 
flue, generally with an air-hole in the centre. The fire is lighted 
in the oven and kept continually fed by small quantities of straw. 
The bricks forming the hearth become almost red-hot after a time, 
and the heated gases pass through the flue into the fire-box of the 
engine, and thence through the tubes to the chimney. The ashes 
are raked away from time to time and quenched from a small 
water tank in the pit. The chief disadvantages of this system 
are—(1) That owing to the vibration of the engine, the joint 
between the flue and the fire-box is never tight, and the flame 
attacks the rivets and angle iron ring at the bottom of the fire- 
box, which soon begin to leak ; and (2) as the pit and flue take 
both time and money to construct, the engine must be more or less 
a fixture, and the farmer must transport all his grain to the 
thrashing machine in carts instead of moving the engine and 
thrashing machine alongside each stack to be thrashed, which 
makes a serious difference, not only in the daily cost of the 
machinery, but also in the amount of grain thrashed. I enclose a 
sketch of the Eastern system of burning straw in portable engines 
as hitherto practised. 

It is a well-known fact to your readers that vegetable substances 
such as straw, reeds, maize stalks, &c., do not burn, but only 
smoulder, when massed in a heap; and the real theory of our 
invention is not to compress the straw, as Mr. Kotzo supposes, but 
to force, by mechanical means, a thin layer in the form of a fan 
inté the centre of the burning mass in the fire-box, and to hold the 
fresh fuel in suspension so that, theoretically, each piece is 
surrounded by flame, and no impediment is offered to the ingress 
of a sufficient | someon of atmospheric air to produce perfect com- 
bustion. The bars are kept free from slag by the patent cutters, 
which are under the control of the stoker. 

In our patent almost the whole of the atmospheric air is 
admitted under the fire through the bars, and very little passes 
through the rollers when the engine is at full work. In Mr. 
Kotzo’s system the door for feeding the apparatus must be opened 
pretty often in order to keep the fire properly supplied with fuel. 

I saw Mr. Kotzo’s engine at the Horse Show in Vienna; the 
straw for fuel was straight and dry, and the steam was easily kept 
up for working an empty thrashing machine requiring from 4 to 5 
indicated horse-power. Our engine, with a Yin. cylinder and 12in. 
stroke, making 140 revolutions per minute, was at work at Messrs. 
Clayton and Shuttleworth’s factory at the same time driving a 
friction brake weighted to 19-horse power, and blowing off steam 
at 701b. continuously. The fuel used was the commonest straw, 
some of which was damp from the recent rains; and to any one 
accustomed to burn straw, &c., it is a well-known fact that it is 
comparatively easy to keep up steam when the engine is exerting a 
very small power, but when the greater portion of the steam which 
can be generated by the boiler is required by the engine, I have 
hever seen any other system of straw-burner but that of “‘Head | 
and Schemioth” which will keep a clear and steady fire. 

I must apologise for the length of my letter; but I maintain, as 
before, that in all cases where an invention of probable utility is 
made public, any statement of its performance ought to be corro- 

rated by a crucial test under the superintendence of such men as 
Mr. Bramwell or Mr. Mallet, or by a scientitic foreign professor. 

Ipswich, Oct. 7th, 1873. JOHN HEab. 








Sm—InT RAILWAYS IN NEW ZEALAND. 
7, in THE ENGINEER of May 2, 1873, appears a statement, 
under “* Railway Matters,” “that the railway works are progress- 
Me fast in all parts of Australia mainly under contracts with 
essrs. Brogden,” &&. &c. 
| you kindly make the correction by saying in all parts of 
yd Zealand, which is one of the Australian colonies, but situated 
mong ol hundred miles from Australia, Messrs. Brogden have not 
i guave ever hed any contracts for railways in Australia. And 
for most important colonies (New South Wales and Victoria) 
pl ted eral years past the resident or local contractors have com- 
th and successfully carried out the several railway lines in 
= colonies, D. E. M‘Dona.p, C.E. 
uckland, New Zealand, July 23, 1873. 





P : THE HYDRA. 

at only saw Sir William Armstrong and Co.’s letter in your 

reply 2 of the 26th ultimo, on Thursday, too late, I regret, for a 
Py im your number of next day. 





My royalty due on the Hydra, which would entitle me to a legal 
claim on that vessel, was given up at the request of Mr. George 
Rendel, on his representing to me the great expense of applying 
eh to only one vessel, I annex one letter from the firm, 
relating to the Hydra and her consort. Icannot understand the dis- 
pleasure expressed by the firm at my offering to refer the determi- 
nation of the accuracy of our conflicting statements made in the 
Times to a council, of which Sir William Armstrong himself is a 
member. I am not disposed to allow myself to be forced into a 
legal dispute about the priority of my invention. I could not con- 
vince your readers as to the merits of the case between myself and 
the Elswick firm without more space than I should feel justified 


| in asking from you. Others may have had the same idea as myself 


on the use of hydraulics, or hydro-pneumatics, for gun carriages, but 
I was the first to apply them to my own system, in which recoil 
is utilised, instead of being thrown away or injuriously expended 
in destructive force. I was also, as is not even now denied, the 
first to — this application, and the first to make it experimentally 
successful without reference to the firm in question for any details. 
Had Sir Wm. Armstrong’s firm been aware of any better means of 
doing the same thing they would, I presume, never have become my 
licensees under the patent. I regret that difficulties, which the 
last experiment at Woolwich have shown to be imaginary, should 
have led them first to throw aside a portion of the results I have 


OO __ _ 





my 


obtained in other cases, and next to engage in a controversy with 
me on pa r which a half hour’s explanation on both sides would 
probably have rendered unnecessary. Of course it is as distasteful 
to me as to all who wish to see progress made in the important 
improvements which my system is calculated to introduce, both 
as regards superior efficiency and the saving of human life. 
No one could have done more than I to meet every fair suggestion 
that has been made as to relinquishing pecuniary profit so long as 
the fact of my having been the first and only inventor was not 
called into question. This I might well leave the world to judge, 
since, as soon as I could properly do so, I have always by lectures 
and papers made my inventions matters of public notoriety. Not 
a few friends have yee FS my steps from the day when my 
thoughts were first turned in this direction by seeing the increasing 
necessity for change in the fearfully exposed ssstheds by which 
guns had to be worked, I, at least, have nothing to reproach 
myself with in having borrowed other men’s ideas. I have looked 
forward to a success in the face of opposition, and naturally now 
feel it somewhat extraordinary that inventions which never have 
succeeded, or been thought worthy of trial, should be adduced as 
proofs that no merit is mine by the very persons with whom I 
arranged to manufacture my own. % A. MONCRIEFF. 


United Service Club, Edinburgh, 4th Oct., 1873. 
[Cory.] 
Elswick Works, Newcastle-on-Tyne, 15th Feb., 1871. 

Dear Sir,—We have an opportunity of introducing your hydroe-pneu- 
matic system in a couple of gunboats of the Staunch class, but to obtain 
the order we must name a low price. 

We are anxious, as you knew, to bring forward this important inven- 
tion, and we are prepared, with your co-operation, to undertake the very 
considerable labour and responsibility attaching to its development and 
practical application. 

For our part, to secure the opportunity, we know we must not look to 
profit. Our experience satisfies us that novelties rarely do afford a direct 
profit. They not only absorb in an unusual degree the time of our staff, 
but involve very considerable outlay in experiments, alterations, inter- 
= and so forth, for which there is nothing to show in the finished 
work, 

Our licence for the hydro-pneumatic carriage patent reserves the very 
exceptional royalty of 40 per cent. on the price realised. This royalty 
we understood you to desire us formally to accept for independent 
ulterior objects of your own, and we gathered your meaning to be that 
we should be fully at liberty, while maintaining the royalty in the actual 
licence, to discuss with you modifications of it upon occasion. 

We further understoed you to express yourself ready to remit the 
royalty altogether if necessary upon an experimental carriage. Under 
these circumstances we wish to propose to you to agree to a reduction of 
your royalty in respect of the two gun carriages now in question to 
10 per cent. upon their selling price. 

Will you favour us with an early reply, as the business is somewhat 
pressing.—We are, dear Sir, yours truly, 

(Signed) W. G. ArmstRone and Co. 
Captain Moncrieff, &c. 





ELASTICITY OF PERMANENT WAY. 


A NOTE on this important subject was read by M. Caillé atthe last 
sitting of the Paris Society of Civil Engineers, and the following 
conclusions arrived at :—That no type of railway can be practi- 
cally of absolute regularity ; that the stability of permanent 
ways can only be attained by their,immobility, without compromis- 
ing their duration ; that a permanent way cannot be economical 
unless it be formed of durable materials and can be worked in the 
——- manner in elastic condition; that, from this point of 
view, the mobility of the ballast, how great soever may be its 
purity and homogeneity, supplies in existing lines but irregular 
and insufficient means of developing their elasticity ; that, more- 
ever, the elasticity of these lines fails at the joints, and can only be 
preserved throughout the other parts on the impracticable condition 
of the maintenance of the solidity of their connections; and, finally, 
the problem cannot be resolved but with the aid of apparatus 
entirely metallic, at once flexible and resisting, the flexibility being 
alike at the joints and in the middle of the rails; the ae at 
once in a manner absolute, — conciliating itself with mobility, 
and of which the natural elasticity, independent of the ballast, 
assures the preservation. 

A member observed that the Lyons Railway Company had for a 
long time adopted the use of large chairs for the Vignole iron rails, 


and also for its new type of Vignole steel rails, of 35 kilogrammes, 
with reduced section. The object of the chair in both cases 
being to consolidate the whole system of rails and sleepers, to 
render the joints more solid, and to prevent the forcing outwards 
of the rails, The type of rail with large base, adopted by the same 





company for lines of heavy traffic, has for its object to peat the 
rails penetrating the sleepers, and to allow of the employment of 
soft wood for the latter, and to obtain without the use of saddles 
solidity of attachment, 

The question of the policy of the reduction of the section of the 
Vignole rail on the East, North, and Lyons lines having been 
raised, M. Caillé replied that he considered such reduction per- 
fectly justified because the new type of rails was in steel, and be- 
cause the Vignole rails having but little action on the ballast are 
not submitted to much flexion. 

The President observed that the Vignole rails might behave 
perfectly well, even with the employment of soft wood sleepers, 
and that in those cases the instability—the lack of solidity 
of the attachments—might be partly remedied by the em- 
ployment of the “y - recommended by M. Desbriéres; of 
course the necessity for watching and —— the wear of 
these rings must not be overlooked ; but he, the president, believed 
that a durable permanent way was to be obtained if the necessary 
care was taken in its construction, and that it was desirable to 
retain in the be ae rails the character of simplicity, which is one 
of their great advantages. 

M. Caillé also explained his views respecting the formation of 
permanent ways, and the relation of the weight of rails and the 
number of sleepers; he recommended that for divers reasons the 
weight of the rails should be fixed @ priori and from the teachings 
of experience, and that the number of sleepers should be deter- 
mined according to the rules laid down in his paper, indicating 
the proper number of sleepers in pure ballast should divide the 
load over not less than three and not more than six sleepers. 





BORSIG’S EXPRESS LOCOMOTIVE. 

In one of our earlier notices of the locomotives exhibited at 
Vienna we spoke in favourable terms of the fine express engime 
exhibited by Herr Borsig, of Berlin. This engine we illustrate at 
pages 237 and 240, this week. The engine is, we understand, the 
3031st constructed by Herr Borsig, and its excellent proportions 
and admirable workmanship are evidently the result of extended 
experience in locomotive engineering. 

The principal dimensions are as follows :— 

Diameter of cylinder .. .. .. «- «- I7in. 





Length of stroke  _* 22in. 
Diameter of driving wheels 6ft. 43in. 
Diameter of leading wheels 4ft. 

Wheel base .. .. «. « l4ft. 5}in. 
Weight on leading axle 12 tons. 
Weight on driving axle 12 tons 2 cwt. 
Weight on trailing axle 12 tons, 


Fire-box heating surface 

Tube surface .. 12 cc os oe 
Total surface .. 1027°7 square feet. 
Grate surface .. .. .. «+ «+ + «+ 215 square feet. 
Number of tubes .. 1. «s of «+ «+ 169 

Length of tubes 12ft. 2in. 
Diameter outside .. 1°968in. 


75'7 square feet. 
952°0 


The general features of construction are so clearly shown that 
more detailed description will not be required. 








ENGLISK RAILWAY CARRIAGES IN AMERICA.—Just as we are 
about to introduce the modern American sleeping car upon some of 
our railways, we learn that coaches built after the English fashion 
are now running upon the Boston and Fall River .ine, at an extra 
charge for the distance of fifty cents, After describing one of these 
carriages, the Chicago Railway Review is of opinion that such a car 
attached to the rear of through trains on our western roads would 
doubtless be well patronised at almost all seasons of the year, 
especially in the summer and fall months, at which season the 
tourist is omnipresent, 


EcoNOMICAL CONSUMPTION OF FuEL.—An exhibition of 4 
ances adapted to the above purposes is about to be held in 
Manchester, by the Society for the Promotion of Scientifi 
Industry. The exhibition will comprise :—(1) Appliances which 
may be adapted to existing furnaces, &c., whereby an 

saving is effected in the consumption of fuel ; (2) appliances which 
may be adapted to existing furnaces, &c., whereby waste heat is 
utilised ; (3) new steam generators and furnaces, boilers, and 
engines specially adapted for the saving of fuel and appliances 
whereby waste products are utilised, and the radiation of heat 
ae &e. &c. A variety of similar apparatus for manu- 
acturing, agricultural, and domestic purposes will also be 
exhibited. The exhibition promises to interesting and 
instructive. 


THE GREAT BELL aT MENGOON, Upper BurMAH.—This bell is 
said to be the largest and heaviest in the world, except the cathe- 
dral bell of Moscow. From the lip to the top of the shackle it 
measures 20ft.; at the lip, which is its largest diameter, it, is 
16ft. din. inside ; at a height of 5ft. 9in. from the lip, it is 10ft. in 
diameter ; and at the top, inside, it is 7ft. llin. The metal—cast 
iron—of which the shackle is composed, is 2lin. in diameter, Two 
griffins are cast solid on to the top of the bell, and between them 
the eye is formed for the pin which connects the shackle, and by 
which the bell is suspended. It stands ona low terrace, on either 
end of which two brick and mortar piers are built. The piers en- 
close massive teak wood frames, which give strength to the whole 
structure. Three wooden beams are laid across from pier to pier, 
and the bell swung free between them till an earthquake 
in 1839, which shook the piers, when it was found necessary to put 
wooden supports underneath to carry the weight, so it does not 
now swing free, and consequently emits no sound. The —— of 
the bell, pin, and shackle altogether is about ninety tons, and with 
the very rude appliances the Burmese have for engineering of any 
kind it is an astonishing piece of work. 


ProposeD New Port ror Montevipz0.—The port of Monte- 
video is at present a natural bay or inlet at the movth of 
the Rio de la Plata, almost endian in form, and 3000 acres 
in extent; protected on the west by the mountain called the 
Cerro, on the east by the rocky promontory on which the city of 
Montevideo is built, and on the north by the land. It is, how- 
ever, open and exposed on the south and south-west to the 
Pampero winds, which are the most dreaded in the River Plate, and 
coming always suddenly often cause great apenas the —— 
There is a depth of water in the bay varying from 8ft. to 15ft., 
but no quays or landing stages for vessels to lie alongside and load 
or unload, so that all goods must be loaded and unloaded by the 
medium of lighters, and all ships drawing more than 15ft. of water 
must lie outside in the roads exposed to all winds. The import 
and export trade of Montevideo now amounts to 1,300,000 tons 
annually from and to foreign and native ports, The present 
arrangements are quite inadequate for such an amount of traffic, so 
that the Government has decided that thing must be done. 
It is now proposed to construct a solid stone pier 1500 metres 
long and 9 metres wide from the east or town side of the bay, and 
from this pier, and at right angles to it, to run out landing 
400 metres each in ~~ ¢ , which will provide accommodation for 
100 ships to load and unload at the same time. Further, it is 

roposed to dredge out a certain portion of the harbour, and 

tween the banding ettion, to a depth varying from 20ft, to 27ft. 
under low water ; to out a channel towards the sea 
27ft. deep to where that depth of water is found. It is further- 
more proposed to construct a solid stone breakwater 2500 metres 
long from the Cerro mountain on the west side of the bay in a 








direction facing the south-west, which will extend 400 metres 
beyond the head of the harbour pier. The harbour entrance will 


be 500 metres wide. Combined with the harbour works will be 
constructed a sea wall round the south and south-west sides of 
the city, and the reclamation from the sea of 85 acres of building 
land, estimated to be worth £1,000,000. The total cost of the 
works is estimated at £1,600,000. 
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ELLIS’ PATENT BLOWER AT THE BESSEMER STEEL AND ORDNANCE COMPANY’S WORKS, 
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THE Ellis blower—invented by Mr. Ellis, of Murray-street, 
Manchester—is tolerably well known in this country, and has 
been described in this journal, It is rapidly growing in favour 
with engineers, as it consumes less power for the pressure than 
the fan, and we have recently made some inquiries as to the 
results obtained from it in its most improved form, the answers to 
which we lay before our readers. We illustrate above a blower 
employed at the works of the Bessemer Steel and Ordnance 
Company, Greenwich. The engine has a 6hin. cylinder 12in. 





stroke, and supplies power encugh to drive two No, 4 blowers, and 
thecrank shaft is extended beyond the bearing toallow another bower 
to be put on if necessary. The diameter of the blower casiag is 


2ft. 8in., and the length inside 3ft. 5in. ‘The diameter of the 
cylinder of the blower is 2ft. outside, and it has two pulleys of the 
same diameter, one at each end. At 130 revojutions this machine 
supplies 2320 cubic feet of air per minute, or 139,200ft. per hour, 
which is 50 per cent. in excess of the quantity theoretically 
necessary to convert 15 cwt. of coke into carbonic oxide. At 


CENERAL ARRANCEMENT 






the works of Messrs. Ellis, of Salford, is a blower of thie 
same size not driven as in the illustration, but by a larger engine 
by a belt. The cylinder of this engine is 17in. diameter and 
36in. stroke. It was 7 indicated with and without the 
blower. We append copies «f the diagrams. With the blower 
on, strokes per minute, 36; power indicated, 21'5-horse power; 
with the blower off, strokes per minute, 36; power indicated, 
18°4-horse power. Therefore the power consumed in running th 
blower and bringing down five tons of iron per hour was 3°1-H_-P. 














CONTRACTOR’S BALLAST-BREAKING 


MR. H. R. MARSDEN, ENGINEER, SOHO FOUNDRY, LEEDS. 


MACHINE. 





© We illustrate in the accompanying engraving a combined stone- 
breaker and engine, specially devised by Mr. Marsden, of Leeds, 
for the use of railway contractors. The engine and breaker travel 
on the contractor’s a or on the permanent way, breaking up 
stones for ballast on the spot. In many districts this machine 
must prove extremely useful, and we believe we are correct in | 








contractors, 
liarity about the engine, and Blake's stone-breaker is no doubt | 
familiar to all our readers. The novelty lies in the conv enient | 
combination of the stone-breaker and the engine on one cai Tiage, 

suitable for traversing the rough rails laid by contractors. 
dotted lines show how a single wheel can be applied in lieu of a 


The illustration explains itself, as there is no pecu- 


The 


stating that its merits are fully appreciated by numerous railway pair when the engine is to be hauled on a common road, 


| TESTIMONIAL TO Mr. CUNLIFFE OWEN.—We understand that 
| the sum collected by the English exhibitors at the Vienna Exhibi- 
tion to present a testimonial to Mr. Cunliffe Owen amounts to 
between £1600 and £1700. The testimonial will be presented to 
Mr. Owen at a banquet to be held at Willis’s Rooms on Tuesday 
the 21st. 

EFFECTS OF THE CoAL FAMINE.—Last Monday Professor Leone 
Levi gave his inaugural lecture to the students at King’s College. 
His subject was ‘‘The influence of the high price of coal on the 
productive industry of the United Kingdom.” He evidently took 
a hopeful view of the matter. In the first instance he stated the 
mines at present in hand would be able to supply us for 360 years 
to come, and that 1200 years would not exhaust all that the 
| country could be made to do. The present crisis would wake 

people up to the use of labour-saving machinery and economic con- 
| trivances, if it did not help to enhance the value of other motive 
powers besides steam. Even the ocean and its tidal force had been 
suggested as a helpmate, and it would indeed be a strange out- 
come of the present calamity if we were rendered less dependent 
on the article which, above all others, had contributed to the 
making of the nation’s wealth. The competition of foreigners 
would not seriously affect us. Besides, England having the start, 
her progress had been steady and almost uninterrupted. This 
had caused her workpeople to get accustomed to their 
several tasks, had made her machinery nearer perfection than any- 
one else’s, and had secured her the market of the world. Even the 
climate of the country was of no little importance in the matter. 
Abroad extreme heat and cold were more often met with than that 
moderate temperature which England enjoyed, and which pre- 
vented the nipping or sweating that often incapacitated pase na 
good and steady workmen. The United States, no doubt, —— 
great mineral wealth. It had been, and perhaps correct: Y state 
that Illinois alone possessed six times as much coal as all — 
taken together. But an erroneous commercial policy had paralyse 
the enterprise of the country, which, besides, lacked the advantage 
| of short distances between its iron and coal beds. How — 
| could it be accounted for that with these enormous treasures 4 


| - : illion tons 
| hand the United States raised no more than twenty on ser ge 


of coal per annum—a trifle as compared with the 4 
{ Segten Again, cotton might as easily be 7 7 pares Pe 
| to Liverpool, but foreign countries lacked the capita = apo 


{ments which would render competition advisable. ‘din 
sions arrived at by the Royal Commission on Coal were, accor’ r 4 
to his view, not complete. True, the combination among jo 
werkmen had diminished the output, but combination — the 
owners had magnified the crisis, and the profits derived rd the 
latter were out of proportion with the advances made to 


men. 
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LOCOMOTIVF. 


THE VIENNA EXHIBITION—EXPRESS 


HERR BORSIG, ENGINEER, BERLIN. 
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ON THE APPLICATION OF ACOUSTIC, OPTICAL, 
ELECTRIC AND MARITIME TELEGRAPHY TO 
NAVIGATION AND METEOROLOGY.* 


By his Excellency Don Arturo De Marcoartu, Ex-Deputy to 
the Cortes, M. Inst. C.C. 


Evectric telegraphy commenced by uniting together towns 
situated in the same state; it afterwards brought bordering 
nations into communication ; further on—and this was the prin- 
ciple of a great revolution—submarine cables crossed straits ; and 
finally, during the last few years, it has ended by enlacing distant 
continents, islands, and coasts in all directions. But, up to the 
present time, electric telegraphy requires a conducting circuit to 
unite the two stations; and the prodigies of electricity terminate 
wherever there is a solution of continuity in the conducting wire. 
Electric telegraphy cannot go beyond this. For this reason the 
electric telegraph, which places Great Britain and the United 
Statesin complete and permanent communication, is powerless for 
connecting any of the coasts of these nations with the vessels 
which are navigating upon the very ocean in whose depths the 
Anglo-American cables are lying, even when such vessels are buta 
few miles from the coast. 

Acoustic and optical telegraphs (the former hardly ever used at 
the present day, the latter never), while far more limited in their 
reach than the electric when the latter can establish its conducting 
circuit, do not demand this condition for their employ ; and hence 
it is that they may be utilised for the purposes of oceanic tele- 
graphy. An oceanic and atmospheric telegraphic service would 
require fixed electric stations upon the coast, floating stations pro- 
vided with electric apparatus for communicating with the coast 
and with acoustic and optical apparatus for communicating with 
the sea; and bodies navigating alike in the ocean as in the air, 
which, impelled by the waters of the former or by the winds of the 
latter, are capable of deciphering the measure of the velocity of the 
oceanic and atmospheric currents. For greater utility in naviga- 
tion and meteorology, the telegraphic floating stations ought to be 
established upon capes, in islands, straits, canals, banks, at the 
mouths of rivers, and in the principal points of passage of com- 
mercial movements, and the principal currents of the ocean. The 
establishment of these floating stations, of moor-ships, will be 
more or less difficult, more or less costly, but they will be prac- 
ticable ; and only will be unpracticable at but few exceptional 
points amongst those frequented for purposes of navigation. 

It has been asserted that the cannonade of Waterloo could be 
distinguished at Dover ; that that of Carlscrona was heard across 
the southern extremity of Sweden as far as Denmark, a distance 
of 120 miles; and that the sound of a sea-fight between the 
English and Dutch in 1672 was heard across England as far as 
Shrewsbury, and even in Wales, a distance of 200 miles. 

Dr. Arnold relates, that while coming from South America to 
Europe, and at a distance of 100 leagues from shore, he heard, 
while standing in the focus of the concave side of one of the sails 
of the ship, the sound of the bells which were ringing in celebra- 
tion of a feast at Rio Janeiro. And although these and other 
circumstances which have been related may not be accepted as in- 
dubitable facts, yet authentic experiments have demonstrated the 
great distance to which sounds are capable of being conveyed 
through the air, water, snow, or ice. 

There transmission through water is very remarkable. Collan- 
don heard by means of a trumpet submerged on one shore of the 
Lake of Geneva, the sound of a bell vibrated beneath the water 
on the opposite shore, at the distance of nine miles. I myself 
heard, a Lirtnight ago, conversations at Lough Cutra, in Ireland, 
at a distance impossible were it not for the stillness and evenness 
of the surface of its waters. 

In order to judge of the transmission of sound over the ice, it is 
enough to remembered that Parry relates in the account of his 
Polar expedition that two men conversed distinctly at a distance 
of a mile and a quarter. Sounds, after being transmitted through 
tubes, become wonderfully augmented in volume. Boward states 
what is correct, that the report of a pistol fired at the mouth of a 
tube resembles that of a cannon at the other extremity. Jobard 
placed a watch the ticking of which was not distinguishable at 
thirty centimetres distance in the interior of a tube; and the 
sound of its movement was then preceptible at a distance of 
sixteen metres. It was the belief of Rumford that the human 
voice could be rendered audible for a distance of hundreds of 
leagues by means of tubes, The tubes best adapted for the 
, Siacieaaa of sound are the metallic ones, of copper, iron, zinc, 

Cc. 

In order to produce sound at a certain distance it is necessary 
to originate a direct or indirect shock acting by means of a com- 
bination of strings or hammers or compressed air or steam upon 
vibratory bodies. The force of the motor-agent and the nature of 
the vibrating body will determine the nature of such sound which 
is capable of attaining developments not generally employed up 
to the present time. 

For to diversify the volume and tone, besides the nature of the 
vibrating bodies, the diameter and material of the apertures of 
exit can be likewise varied. If it be desired to transmit the 
sound to considerable distances, it should be collected and made 
to pass through an acoustic tube ; and if upon the emission of the 
sound it should be desirable to concentrate it in a given direction, 
in order to increase its compass in such direction, it will be advis- 
able to receive the sound emitted at the extremity of the tubes by 
means of a paraboloid reflector, the axis of which must be parallel 
tothe desired direction, The variety of volumes and tones pro- 
ducible according to the variety of the vibrating bodies, and the 
diameters of the orifices giving exit to the sound, and the alternate 
or intermitting repetitions at longer or shorter intervals of time 
which may be originated by the combination of the said sounds, 
will create the elements requisite for the formation of a tele- 
graphic vocabulary. 

hree eng series of distinctions are capable of being 

marked by three descriptions of sound only: one of them sharp, 
as a whistle ; another, the sound of a bell; and the third an ex- 
ee detonation. Fine weather, for instance, might be indicated 
y a whistle, which might be made audible for a short period every 
hour ; a bell might give warning of bad weather by means of a 
scale, according to which, when rung respectively, for the minute 
with a silent interval of ten minutes ; for two minutes with an 
interval of five; or continuously, signals of bad weather, pro- 
pene of becoming worse, might be indicated. The prevailing 
on of the winds might be announced by combining the 
whistle and the bell. 

It is easy to perceive that without the necessity of having a 
person to produce the sound of the whistle and bell, they may be 
made to vibrate by means of an automotive apparatus of clock- 
work, which shall place them in communication with a clock 
every time the weather changes. It will be enough that a clerk 
should initiate such movements, which would continue until he 
interrupts them in accordance with the respective atmospheric 
changes taking place. 

From the floating stations which, on many occasions, should be 
placed thirty miles, at least, distant from the coast, pneumatic 
tubes terminating in a floating buoy may be carried out so as to 
extend several miles further into the sea. These tubes will con- 
vey to the buoy the sounds produced by the floating station ; and 
the buoy, with its paraboloid reflector, will direct them seawards. 
The acoustic tube which unites a land or floating station with a 
floating buoy, should be metallic, and ought properly to be 
covered so as to isolate it from the bottom of the sea. Should the 
tube not be very long, wires might be made to pass through it to 
pont on the percussion apparatus for producing the sound in 

floating buoy ; and whether long or short, the tube may always 

contain a wire conductor of electricity when it may be requisite 
to produce a detonation with an explosive agent deposited in the 
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floating buoy. The same acoustic tubes may on certain occasions 
be utilised for sending through it to the floating buoy (employing 
well-known pneumatic prineiple) latest intelligence in letters, or 
latest telegrams for steamers at sea; or the boats belonging to the 
said vessels might place the said latest news in chambers expressly 
formed in the buoys, and by means of the vacuum produced by a 
steam engine stationed at the floating or coast station, receive 
urgent letters or telegrams long before the vessels themselves 
enter the ports. It does not seem impossible to employ under 
advantag ic iti the force of the sea itself for 
the service of the tube. 

In order that the vessels may be in telegraphic communication 
with the coast or floating stations, they will have to carry one or 
more paraboloid reflectors, gyrating round a vertical axis, so as to 
be placed in any direction cf the wind. The whistle and bell will 
be placed in the focus of these reflectors. A practised observer, 
when placed within the focus, will hear the signals sent from 
either land, floating, or navigating stations at several miles 
distance, and will in his turn cause every other telegraphic station 
to hear the signals addressed to it. 

If two powerful telescopes whose optical axes correspond with 
each other are fixed, aa a light, either solar, reflected, or arti- 
ficial, be presented before the eye piece of one of these telescopes, 
the said light will be distinguished at many miles distance by the 
other telescope like a brilliant speck. By producing combinations 
of such a light with eclipses, and varying the time such light is 
shown and the duration of such eclipses, a telegraphic language 
might be formed, which, ina clear atmosphere and with a light 
expressly prepared, would be distinguishable at several miles 
distance. But when one or both telescopes are in motion the 
communication is almost impossible. In this case it becomes 
necessary to lave recourse to reflecting and catadioptric apparatus, 
as in the lighthouses, and construct a telegraphic vocabulary, by 
the use of white, green, and red shades, their relative position, 
their colour, and the duration of their respective appearances and 
eclipses. These optical signals, when made from the coast or float- 
ing statiens, will be discoverable from vessels, by the aid of tele- 
scopes of considerable power, at a distance of several miles, And if 
vessels were themselves to carry reflecting and catadioptric 
apparatus they could bring them into operation in case of 
necessity. 

On various occasions bottles have been thrown into the sea for 
the purpose of observing the path described by them when left to 
be borne by thecurrents of the ocean. 

It would be very interesting to organise a carefully prepared 
series of observations, whereby bottles, balloons, and buoys with 
self-drawing thermometers, containing, besides a note of the geo- 
graphical point where they have been immersed, notices of the 
state of the tide, the temperature of the water and of the atmo- 
sphere, the intensity and direction of the wind, and other meteoro- 
logical data of the locality, might, at the same astronomical hour, 
be thrown into the sea at different points, say at the equinoxes, 
solstices, and other seasons of the year. In the same way small 
aerostatic balloons, conveying useful memoranda of the state of 
the weather at the place from which they are launched into the 
lower couch of the atmosphere, might be arranged so as to furnish 
us with some knowledge of the movements of those couch. 

Within the greater portion of the customary maritime routes, 
which comprehend a zone of thirty miles in breadth, ships might 
once a week, at least, be placed in communication with the whole 
world if such ships were supplied with telegraphic apparatus ; 
and there are some routes within which the navigation might be 
even in daily communication all over the entire globe. Whatever 
might be the circumstances of the weather, it would be advisable 
that vessels, although not distinguishable at first sight, should 
communicate at least at four fixed periods daily. At seven, morn- 
ing and evening, and twelve noon and midnight, ships might make 
acoustic and optical signals in all kinds of weather ; and in order 
to observe and receive them severally, it would be proper, for 
example, that vessels proceeding in directions towards the south 
and west should make their signals some minutes before the said 
hours, and that vessels going towards points of the north and east 
should make theirs some minutes after the same. 

At a later period, in 1863, my expectations as to the future of 
submarine telegraphy were published in a volume printed at New 
York. After exhibiting the importance which might be rendered 
by the oceanic telegraph to navigation, my words then were :— 

‘*Every year there are exposed to the dangers of the seas on the 
Atlantic some 100,000 vessels of 11,000,000 of tons burthen, coastwise and 
on the high seas, with several millions of souls, passengers and crews, 
and more than 400,000,000 dols. in value ; the annual losses are estimated 
at from two to twenty millions of dollars. The insurances paid by this 
amount of shipping during this not long period are more than sufficient 
to establish a submarine telegraphic net that would give it real security, 
and free it from maritime disasters. In that day when said submarine 
net shall unite the coasts and principal islands of the Atlantic, a much 
easier and cheaper enterprise than it is generally believed to be, and 
much more humanitarian than it is commonly esteemed—the English, 
American, French, and Spanish mail packets and vessels, both steam and 
sailing, of all parts of the world, will find in their ports telegraphic des- 
patches concerning the state of the atmosphere and of the seas which 
they are about to cross, and into which they now enter, and frequently to 
meet with certain death Without being obliged to touch at the telegraph 
stations vessels may receive optical signals on the clear seas, or acoustic 
signals in foggy weather, which would communicate to them (in the same 
manner in which railroad trains are signalised), the three states of the 
sea: Proceed, Caution, Danger. The passage of vessels seen from the 
stations through powerful telescopes would be announced in telegrams 
to the many interested and loving ones which the vessels of our day, in 
all parts of the world, alwaysleave behind them. The want of provisions 
or the accident to machinery, &c., which so often occur on board vessels, 
would at once be communicated to the consignees, who would, from 
their counting-rooms, send such orders as might be best for their in- 
terests.” 

When, then, indicating one of the most noble and humanising of 
the future uses of the submarine telegraph, not a few of its readers 
must have conceived that prophecies founded upon a future event 
appearing at the moment more doubtful than realisable—the tele- 
graphic union of both worlds—were merely fantastic dreams. The 
prediction of the weather and aérostation or aérostatic navigation 
are two problems, the solution of which has been long earnestly 
sought, and especially at the present time; yet they are both of 
them alike problems of possible solution under certain and deter- 
mined conditions, having amongst them certain common relations, 
and demanding meteorological observations and studies which have 
been scarcely hitherto initiat 

Arago has absolutely denied the possibility of solving the first, 
and for the purpose of demonstrating the credulity of the human 
mind in respect of the marvellous, published the following 
anecdote, to which Lagrange drew his attention :— 

“The Academy of Berlin derived formerly its principal revenue from the 
sale of its Almanac. Ashamed at seeing figure in this publication predic- 
tions of every kind, made by chance, or which at least were not founded 
upon any acceptable principle, a distinguised savant proposed to suppress 
them and to replace them by clear, precise, anddefinite information upon 
objects which seemed to him more interesting to the public. The reform 
was tried, but the income from the Almanac was so diminished, and, con- 
sequently, the revenues of the Academy were so enfeebled, that it became 
necessary to return to the former errors, and to give again predictions in 
which the authors themselves did not believe.” 


But in spite of the weighty opinion of Arago it is not difficult to 








comprehend, that the weather, although the result of multifarious | Vale, for the purpose of presenting Mr. Richards with a suitable 


complicated, and at the present day partially unknown forces, is 
yet in all its vicissitudes Fn moe by specific causes ; and that the 
very same ma of weather are reproduced when the 
intensity, action, and combination of these elements are repeated, 
and when the same eonditions for the elaboration and coincidence 
of the gaid forees of nature exiat. 

We are not called upon te deduce, because our means of 
observation are at the + day few and imperfect, that it is 
not possible te discover eertain primordial laws which regulate the 
variations of the weather, especially in the cases of sudden changes 


| and storms; particularly now, when, thanks to telegraphy, the 


recurrence of a tempest may be known from its very commence- 
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ment to other parts of the globe, and great catastrophes be thus 

prevented. Although with very limited resources, and without 

any organised and effectual co-operation on the part of vessels 

navigating, the Meteorological Committees of Great Britain, the 

United States, France, and Germany, have rendered the most 

important services to navigation and humanity in general by 

diminishing the number and extent of disasters and misfortunes 

otherwise inevitable. At the present moment it is far easier to 

understand how the telegraph may render important assistance to 
meteorology by announcing the weather prevailing at determined 
points, under marked conditions, and within certain limits. As 
soon as it shall have become feasible, over the whole extent 

of the globe, throughout her seas and continents, to observe simul- 
taneously and at moments which have been pre-arranged, the 
degree of pressure and hygrometrical condition of the atmosphere ; 
the evaporation which takes place from land and water; the 
electric state of the air and earth ; the velocity, direction, and 
temperature of the winds and currents; the clouds, rainfalls, 

inundations, hail and snow-storms, dews ; and frosts; the earth- 

quakes, and the sanitary condition and movements of epidemics 
amongst the nations ; and when within brief intervals of time the 
whole system of terrestrial, fluvial, and maritime telegraphs 
shall interchange this copious stock of details for aiding the study 
of the laws of nature, it will become possible to predict in a certain 
measure both atmospheric and maritime changes, and the 
character and progress of epidemics, Then the difficulties of 
maritime and aérostatic navigation will be sensibly lessened. 

It is a subject for regret that the last North American storm— 
supposed to have been one of the most terrible ever occurring, and 
from the consequences of which a dozen transatlantic packets 
must have suffered more or less—was not, for want of means for 
the purpose, adequately observed, so as to have furnished a mass 
of data of a kind in which we are unfortunately deficient. Ocean 
telegraphy upon the high seas, limited at the present moment to 
the almost primitive system of flag and rocket signals, is destined 
to make giant strides within the next few years; I shall not be 
surprised if, by the aid of oceanic and meteorologic telegraphy, aday 
is at hand when the currents and winds about to be encountered 
by the mariners will be to him as well known beforehand as the 
inclines and curves of a line are to the engine driver of a railway 
train. Nocyclonecan then engulph aship by surprise. 

I trust I may be permitted to conclude by repeating the hopes 
I enunciated ina work published at New York, as to the then 
future of submarine telegraphy now so happily realised. 

‘The enterprise is both useful and necessary.” 

“ The enterprise, economically and physically speaking, is possible.” 

“The enterprise will be accomplished.” 

And in the coming day of the oceanic telegraphy, we may repeat 
the following words of Psalm xix. :— 

«*3. There is nospeech nor language, 
where their voice is not heard,” 

“4. Their line is gone out throughout all the earth, 
and their words to the end of the world.” 





CHANNEL STEAMSHIPS.* 
By Mr. W. WHITE, Cowes. 

Ir may seem strange reading a paper upon naval architecture 
in Bradford. As you all know, it is not a seaport, but it may 
become one by and by—which would be only another feature of 
that enterprise for which it is so justly famed, and which at the 
present time is so largely developing itself. It may be there will 
bea ship channel connecting Bradford with the Humber—similar to 
the Forth and Clyde Canal— when the people of Bradford will step on 
board their steamers, and steam away to the Continent, and even 
ship the produce of their industry to distant lands direct. Whether 
this idea is Utopian or not, at any rate travellers to the Continent 
must cross the “‘ silver streak,” and as we cannot command the 
winds, nor ‘‘ Britannia rule the waves,” it will be consoling for 
travellers to know that shipbuilders are endeavouring, as 
much as possible, to obviate the discomforts of the sea passage 
which now exist, by turning their attention to design the 
best form and description of vessel for preventing excessive 
rolling and pitching in crossing the Channel, particularly with a 
“beam sea.” The model now before you has been designed 
with this object in view. My attention was drawn to this subject 
from being called upon by the Committee of the Society of Arts, in 
1872, to give evidence relative to an improved class of steam 
vessels for Channel service, upon which they had bestowed so much 
attention, and so deservedly received the thanks of the public. I 
need scarcely inform you that many schemes have been propounded, 
and I trust, ere long, some of the many plans suggested will 
succeed in alleviating the distressing sensation of sea sickness. A 
model of the plan we propose is now before you, the supposed 
advantages of which are comprised in the following description :— 
The novel features of this invention consist in giving a concave 
form to the bottom, instead of the usual convex shape, and in 
having a single longitudinal central arched channel or passage for 
the water to run free fore and aft, and having no keel amidships. 
The principal el ts of displ nt are thereby transferred to 
the sides or bilges, thus securing the greatest amount of stability 
that can be obtained, and combining the properties of two ships in 
one fabric. Vessels of this form may be run aground without 
danger of capsizing, or heeling over, from the fact of the concave 
form of the bottom causing them to sit upright. These vessels 
are specially adapted for passenger steamers to be employed for 
Channel service, where a ‘‘ beam sea” generally prevails, and for 
which purpose they are more particularly intended, their peculiar 
form and the disposition of the two bodies or bilges preventing the 
excessive rolling which is so distressing to the passengers; whilst 
their steering qualities are greatly superior to the ordinary form of 
steamships, whether propelled by paddle or screw, by reason of the 
water acting directly upon or against the rudder. 

These vessels are particularly adapted for warships, the arched 
form of the bottom giving the greatest strength for carrying heavy 
guns in turrets, or on the broadside; the stability of such 
a form of vessel ensuring the steadiest platform. The form 
and construction of the hull of such vessels enables them 
to be readily divided into water-tight compartments. The long 
curved form of the longitudinal section of each body, while giving 
the middle body or central portion of the length of the ship the 
requisite depth for the machinery and other requirements of the 
hull, leaves a considerable portion at each end cambered or curved 
up, and with but little hold of the water, so that the manceuvring 
of the vessels in narrow channels or harbours can be much more 
readily and rapidly effected than in vessels of the ordinary or 
almost any other form in use. These vessels may be fitted with 
paddle-wheels, or a screw propeller, or propellers, or with both 
screw and paddle. 

I have now described our invention, and some of the modes by 
which we prefer to put the same into practice, more particularly 
for making cross Channel passages ; and I trust the description 
have given, together with the model, will be readily understood. 











Essw VALE Works, MONMOUTHSHIRE—PRESENTATION TO MR. 
E. W. RicHarps.—On Wednesday evening a largely and influen- 
tially attended meeting took place at the Victoria Hotel, Ebbw 


token of esteem and regard from his late employés, previously to 
his elevation to the responsible position of manager of the Ebbw 
Vale Works. The presentation took the shape of a silver tea anc 
coffee service, supplied by Elkington and Co., and valued he 
about £200. Mr. D. Bowen, the treasurer of the testimonla 
fund, presided. Inscribed on the centre-piece of the testimon’s 
was the following :—“‘ Presented to E. W. Richards, Esq., by the 
engineers and steelworkers of Ebbw Vale and Victoria, in eX 
pression of their pleasure of his promotion from amongst them 


to the position of manager, Oct. Ist, a 
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RAILWAY MATTERS. 


On Wednesday a document was issued showing that the om | 
duty received by the Excise in the year ended the 3lst of Mare 
last was, net, £507,076 0s. 54d. This is one of the few duties on 
which there is no charge for collection. 

THE French Minister of Public Works has signed a convention 
with the Northern of France for a concession to that company of 
lines from Douai to Cambrai, and from Abbeville to Tréport. 
This convention will be submitted to the French National Assembly 
in the course of November. 

A New York railroad company has recently instituted a system 
of paying its employés with interest bearing checks, called ‘savings 
bank checks.” Attached to each check are four conpons, one 
payable at the end of each quarter, the interest being at the rate 
of eight per cent., and the ultimate payment being guaranteed by 
a special deposit of the company’s first mortgage bonds. 

A MEETING of railway clerks was held on Monday night at the 
City Arms, Bloomfield-street, Broad-street, at which a long list of 
grievances was discussed, the long hours of work being the prin- 
cipal one. A resolution was passed pledging the meeting to sup- 
port the Amalgamated Society of Railway Servants, and arrange- 
ments were made for spreading the movement amongst the railway 
clerks of the metropolis, 

THERE has been a dispute as to which is the fastest train in 
England. Precedence has been claimed for the 10 a.m. express 
from King’s Cross, It is also asserted that the Great Western ex- 
press between Paddington and Exeter is faster. Between Pad- 
dington and Swindon the distance is 77} miles, and both the up 
and down trains travel it in 87 minutes, including the starting 
and stopping, or at the rate of 53°62 miles per hour. At full pace 
the speed is as nearly as possible a mile a minute. 

THE limited mail train from Scotland, due at Euston Station at 
half-past four a.m. on Wednesday, was delayed by an accident to the 
engine which might have resulted in another disaster. When on 
the point of starting from Preston it was ascertained that the 
wheels of the engine were locked near the points leading out to 
the station. The tire of a leading wheel was found to be partly 
off, all the bolts used in fixing the tire on the wheel being broken. 
After some delay another engine was attached, and the train pro- 
ceeded to London. 

A WOODEN railroad, fifteen and a-half miles long, has lately been 
built from Manning Court House, South Carolina, which is 
thus described by a local paper :—The wooden stringers or rails are 
4in. by 5in., and are fastened to the cross-ties by long iron spikes 
passing through both stringer and cross-tree. The stringers are 
din, on their face and the wheels of the rolling stock 5in. wide, 
thus distributing the friction over a large surface and doing little 
injury to the rails. The flanges of the wheels are 2hin. deep, 
preventing any probability of running of the track. The engine 
cost but 1800 dols., but is able to pull seven or eight cars at a good 
speed. The road is regarded as a success, and yet it cost only 
about 1200 dols. per mile besides grading. 

On Saturday evening a number of gentlemen connected with the 
Metropolitan and District Railway Companies assembled at the 
Shakespeare Hotel, Pimlico, for the purpose of presenting a 
testimonial to Mr. George Hatch, from the employés of the two 
companies on his retirement from the service of the District 

tailway Company. Mr. Hatch entered the service of the 
Manchester, Sheffield, and Lincolnshire Railway Company in 1862, 
and was appointed private secretary to Mr. M. Fenton, of the 
Metropolitan Railway, in 1865, and ultimately that of the District 
Railway in 1871, as assistant superintendent. In 1872 he retired 
from railway life. The chairman (Mr. Lewis, accountant), 
after passing a high eulogium on Mr. Hatch, presented him with 
an address, also a purse containing 43 guineas, and a handsome 
gold locket set with diamonds, and bearing the following inscrip- 
tion :—‘‘ Presented to G. Hatch, Esq., by the officers and servants 
of the Metropolitan and District Railways,” Mr. Hatch suitably 
responded. 

WE understand that the Union of German Railway Administra- 
tions has determined to award prizes—one of 3000 thalers, another 
of 1000 thalers—for the invention of a contrivance by means of 
which the coupling of railway carriages can be effected without the 
necessity of stepping between the carriages. The inventions sub- 
mitted for competition must have been tried practically by one of 
the railways belonging to the Union previous to the sending in of 
the papers, and the proposition for the award of the prize must | 
emanate and be supported by one of the said railways. The | 
premium does not debar the inventor from patenting the invention 
and enjoying the benefit of the patent. The papers must so 
explain the invention by illustrations, drawings, models, &c., that 
an opinion can be easily formed of its quality, practicability and 
working ; and must be sent in, carriage paid, to the head officer of 
the confederation, Berlin, Prussia, before the 1st of July, 1874. 
The examination of the competing plans, as well as the decision, 
whether general or in the form of an award of prizes, will be 
undertaken and decided by an examining committee, consisting of 
twelve members, appointed by the confederation. 

WirH regard to distance travelled and speed attained on 
various railways, the Globe has made out from statistics 
a tabular statement of the results presentel by the prin- 
cipal railways in England. A similar review is added of 
some of the Continental lines, not as an exhaustive account 
of their systems, but for purposes of rough cemparison. In 
order to reduce the whole to a common standard, the traveller 
is assumed to start with a ten shilling ticket by the first or second 
class, and to go with it as far as he possibly can and at the best 
pace. The railways are ranked in order of merit, as they give at 
the same time speed and distance for the money. 


| Firstclass. | Second class. 
|Length of journey. |Length of journey. 
Name of company. 








NOTES AND MEMORANDA. 


| 
Ir a strip of copper and one of cadmium be immersed in a solu- 
tion of cadmium sulphate and allowed to touch, in twenty-four 
hours the copper is covered with a deposit of metallic cadmium. 

Cantus has found that 1000 c. c, of water dissolves in the average 
| 0°0094 gr. ozone = 4°4c. c. at 0 deg. C. and 760mm B. The com- 
| mercial ozone water manufactured by Krebs, Kroll, and Co,, in 
Berlin, proved to be a saturated solution. 

A NEW voltaic battery of economical construction has been con- 
trived by M. Gaiffe. He uses a rod of lead and a plate of zinc. 
The former rests on a layer of red lead in the bottom of the con- 
taining vessel. The exciting liquid is a 10 per cent, solution of 
ammonium chloride. The electro motive force is about one-third 
that of a Bunsen cell. 

In the Chronique dela Société d’ Acclimatation, M. Ruimet states 
that by feeding silk-worms on vine leaves he has obtained silk of a 
fine red colour ; and that by giving the worms lettuce leaves, they 
have produced cocoons of an emerald green colour. M. Delidon de 
St. Gilles, of Vendée, has also, by feeding silk-worms—during the 
last twenty days of the larva period—on vine, lettuce, and nettle- 
leaves, obtained green, yellow, and violetfcocoons. 

A New ink, which has been produced by Coupier and Collin, 
is a new bluish-black colouring matter, obtained by the oxidation 
of a salt of aniline, dissolved in water, eighteen to twenty grammes 
to the litre. It is dark blue-black in colour, is alkaline, and 
hence does not rust steel pens, is not attached by nitric or hydro- 
chloric acids, nor by chlerine or bromine. It is dissolved by alka- 
line solutions. The solid volouring matter costs but 16f. the 
kilogramme. 

Dr. ELSNER states that an indelible red ink can be prepared as 
follows: Equal parts, by weight, of copperas and cinnabar, both 
in fine oun and sifted, are rubbed up with linseed oil with a 
muller, and finally squeezed through cloth, The thick paste can 
be employed for writing, or stamping woollen or cotton goods, and 
the iar remains fast after the goods have been bleached. The 
reds usually employed are not fast colours, and do not resist the 
action of bleaching agents. 


THE orbit of Mars is very eccentric. Its centre is 13,000,000 miles 
from the sun, so that the light and heat received on the surface of the 
planet must vary considerably. It is less than ours in the pro- 
portion of 4to 9. The Martial year lasts for 687 of our days, and 
the Martial day is 40 minutes longer than ours. The inclination 
of the equator to the plane of its orbit is 27} deg., or very little 
more than is the case with the earth, which is 234 deg. The 
changes of the seasons, so far as depending upon this cause, differ 
little from our own, 


THE following mixture is stated to be an excellent brown coating 
for protecting iron and steel from rust. Dissolve two parts 
crystallised chloride of iron, two parts chloride of antimony, and 
one part tannin, in four parts water, and apply with a sponge or 
rag, and let dry. Then another coat of the paint is applied, and 
again another, if necessary, until the colour becomes as dark as 
desired. When dry, it is washed with water, allowed to dry again, 
and the surface polished with boiled linseed oil, The chloride of 
antimony must be as nearly neutral as possible. 


WE understand that M. Chevallier, a French engineer, has 
adopted cork for the jacketing of boilers and other parts of 
machinery. These cork jackets are said to diminish the outward 
radiation by 15 deg.C. The cork is cut in the form of staves, 
and these are united together by tongues as in the case of flooring 
boards, so that the lines of junction are protected, while the cork 
staves are easily removed when the necessity occurs. Portions of 
one of these jackets were recently exhibited at a meeting of the 
Paris Society for the Encouragement of the Arts, &c., and were not 
found to have been in any way affected by the heat of the boiler. 


Dr. E. A. BEHRENS states, that according to his experience 
under similar conditions the solid constituents of coal-tar 
increase with the rise of temperature at which the distillation 
takes place. When the coal is distilled in me A retorts the tar is 
richer in benzol and toluol (as well as in naphthaline) than when 
the distillation is carried on in iron cylinders, the temperature 
in the former case being higher thanin the latter. This is evident 
from the fact that, when tar is passed through a tube heated to 
light redness, it is decomposed into benzol and naphthaline, with 
evolution of illuminating gas and formation of graphitic carbon, 
Not only the temperature, but also the kind of coal employed, has 
the greatest influence on the composition of the tar. 


THE barque Truelove, Captain Thomas Wetherill, was built 
in the year 1764, and is conseqently one hundred and nine 
yearsold. She is probably the oldest ship in the world, This 
barque was built at Philadelphia, but it cannot be ascertained 
with any degree of certainty at what particular point. The 
custom-house register does not contain the record, becauze 
the vessel was built twelve years before the beginning of the 
American revolution. It is most likely that she was built 
in Kensington, as it appears from history that the first shipyards 
on the Delaware were established in that locality, not far from the 
Penn treaty ground. The barque was built for parties residing in 
Hall, England, and still hails from that place, and for forty-seven 
years was engaged in the whaling business in the northern seas, 
and appeared to be at home among the icebergs of the Arctic 
region. It is understood that the vessel has never required any 
considerable repairs. The original timbers appear to be as sound 
as the day they were erected on the stocks in old Kensington. 
The barque registers 296 tons, but will carry much more. 


THE distribution of iron in the substances of the blood, according 
to M. Boussingault, is as follows :—In dry fibrine the proportion of 
mineral matter is 2°1511 per cent; the percentage of iron being 
0°0466 per cent. In the dried blood-globules, mineral matter 
1°325 per cent. ; iron, 0°35 per cent. In the serum, mineral matter 
0°828 per cent. ; iron, 0°0082 per cent. ‘lhe composition of blood 
is as follows: 


Human, Iron, 
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| In | In In In | 

| miles. minutes. | miles. | minutes. | 
Great Northern wee 664 72 | 85 
Great Western (narrow gauge) .. oT 77 75} | 102 
North-Western .. Si: cee eet: ae 74 72 | 100 
occ Sees ee 70k | 110 
South-Western.. .. .. .. .. | 52§ | 73 | 7O$ 98 
Brighton (ordinary) ., .. .. 50 | 7% 64h 120 
Eastern Counties .. .. .. .. | 484 73 60 90 | 
Great Western (express) .. .. 45 51 64 72 | 
Brighton (express)... .. .. .. 4. | O88 50 75 | 
South-Eastern (express) a 33 50k | Si} 67 
Chatham and Dover (express) ..| 39 | 525 | 52 7 
South-Eastern (ordinary) .. .. 41 80 ) 56 109 
Chatham and Dover (ordinary) .. | 42 84 75} 102 
St. Petersburg to Moscow (ex.) .. | 80 180 117 263 | 
Prague to Vienna .. .. ..  .. | 75 1574 =| 100 210 | 
Venice to Bologna (express)... 66 138 89 187 
Paris to Amiens (express) .. ..| 63 102 — — 

” ”» (ordinary)... ..| — _ 84 200 

Cologne to Brussels (express) ..| 74 187 103 264 








The enormous difference between the value of money abroad 
and in England as regards mere distance travelled is as conspicuous 
as in the difference in the rates of speed, which we have alread 
pointed out. The Russian can go no less than 117 miles for half- 
asovereign. Eut, then, he is nearly 44 hours on the road. The 
Great Western expresses take the traveller about half the distance 
in about one quarter of the time. Those companies, says the Globe, 
which stand at the bottom of the list make huge profits by charging 
exorbitant fares for inferior speed, and it isa most remarkable fact 
that it is on the two lines to Dover, whose competition might be ex- 
pected to reduce the fares the most, the rates are the highest. All 
the companies at the bottom of the list extort fares far in advance of 
what is reasonable, and they are compelled accordingly, by way of 
& safety valve, to run numerous excursions, 








Bullock's. | Iron. 
| per ct. per ct. per ct, per ct. 
ii. «swe ) ee 0-00014 v4 0-00019 
pee ee ae 000604 74 0 00639 
Globules co es ee : oe | O°04445 | 105 0°03075 
Mineral matter .. .. 10 | 10 
| Water oc cc oo oo 760 ' go 
100 0 005068 | 1000 | 0-0433 
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A coMPANny has been organised in Chicago to build a railroad in 
a crescent entirely around the city, to be used to transfercars between 


| the different roads entering the city. The road is to commence at 


Grand Crossing on the Illinois Central and to run thence along 
Seventy-first-street to the dividing line between Lake and Lyons 


| townships, and thence north to Montrose, the crossing of the Mil- 


waukee and St. Paul and the Wisconsin division of the Chicago and 
North-western. From Montrose the road will hereafter be extended 
to Evanston. The entire length of the line will be about twenty 
miles, and the right of way for some twelve miles has already been 
secured, The necessary surveys are now being made. The required 
sidings will be put in at the crossing of each road, and extensive yards 
will be built at some central paint, for the reception and distribution 
of cars. Arrangements have been made for the purchase of ten loco- 
motives and a emall number of passenger cars, but the company 
does not expect to own freight cars. In connection with the trans- 
fer business, the directors propose to manage a clearing house to 
facilitate settlement of differences on through freights between the 
various railroad companies in Chicago. It is claimed that the new 
company can make a daily transfer of all the through cars arriving 
in the city at a cost much below the present actual cash expenditure 
for the insufficient service, and ina time and manner impossible 
under any other system, 


MISCELLANEA, 


THE Americun Manufacturer says that the whole number of 
blast furnaces in America in 1810 was 153, yielding 54,000 tons of 
metal ; the number at this time is about 600, yielding over 2,000,000 
tons per annum. 

Ar the late meeting of the National Association of Bar Iron 
Manufacturers, held in New York, a committee was appointed to 
make arrangements for a grand réunion of all the iron producers, 
to be held in Philadelphia in January. 

THE volume of Artisans’ Reports upon the Vienna Exhibition, 
»ublished by the Society for the Promotion of Scientific Industry, 
oder will be published about the 20th of this month. 
There are thirty-six reports, which are said to be of a very high- 
class character. 

In Berlin, says the Zoelnische Zeitung, 52 per cent. of the popula- 
tion, 104,000 families, have only an income of £45; 30 per cent., 
60,000 families, between £45 and £60; 5 per cent., 10,000 families, 
£75; 44 per cent., 9000 families, £97 10s. ; 3 per cent., 6000 families, 
£120; 2 per cent., 4000 families, £135; 2 per cent., 4000 families, 
£150 ; and 1} per cent., 3000 families, over £150, 

THE deferred trials of potato raisers and potato diggers, in con 
nexion with the Royal Agricultural Society of England, were made 
last week near Howden, on the farm of Mr. J. Wells, Booth Ferry, 
Mr. John Hemsley, of Shelton, Newark, being the judge. Messrs. 
Corbett and Peele gained the £10 prize for the best potato raiser, also 
a high commendation, The prize offered for potato diggers was 
not awarded, 

THE new telescope manufactuerd by Alvin Clark and Sons, of 
Cambridgeport, Mass., for the U. S. Naval Observatory, has been 

full, leted and will be sent to Washington without 
delay. The instrument is, we believe, the largest a | 
telescope in the world, having an object glass twenty-seven anc 
a half inches in diameter, and twenty-six inch aperture, with a 
focus of thirty feet. 


THE celebrated steel works of Krupp, of Essen, in Rhenish 
Prussia, have recently been insured against risk from fire ; and 
some idea of their importance may be formed, when it is stated 
that they were insured for a value of not less than 6,561,330 thalers 
(about five million dollars), This, of course only represents the 
value of that part of his works that would be liable to fire, and 
does not include the foundry, or value of tramways, telegraphs, 
and stores of metal. The policies are held by twelve different 
German insurance companies, 


AccorDING to the New York Times the chief of the Bureau of 
Statistics at Washington says, in reference to the sale of American 
bar iron in Liverpool, that he has caused a careful examination of 
the statements of domestic exports from the United States during 
the thirteen months ending July, 31, 1873, to be made, which 
resulted in the discovery that not a single pound of American bar 
or railroad iron had been exported from the United States to 
England direct during that period. If any reached England, it 
must have beenthrough Canada, te which five tons of bariron and 
326 tons of rails were exported during the fiscal year 1872-73. 

A DEPUTATION from the Trades’ Guild of Learning waited on a 
sub-committee of the London School Board on Tuesday, at the 
invitation of the School Management Committee, in order to urge 
the adoption of systematic training in mechanics, &c., so as to 
adapt the scientific instruction provided or contemplated in the 
Board schools to the futuye employment of the children. A 
memorial to the same effect has been presented to the Board, and 
is now under their consideration, in favour of the elementary 
teaching of applied science and art in the schools in such a manner 
as to Jay the foundation of a connected system of technical educa- 
tion. 

A MANUFACTURER in Saxony claims to have discovered a method 
by which certain alloys of aluminium may be advantageously used 
in the manufacture of hair springs for clocks and watches, Hitherto 
the main difficulty in effecting this was that the rolling and draw- 
ing of the metal destroyed its elasticity, and it is in overcoming 
this obstacle that the novelty of the discovery consists. To effect 
this the wire or band, after having been drawn or rolled to a 
proper size, is submitted to the action of a plane of peculiar con- 
struction, and afterwards trimmed to the proper size by grinding. 
The superiority of these springs over those of steel consists in their 
being less likely to oxidise, free from the action of magnetism, 
and less brittle. 


THE Pittsburgh Iron World and Manufacturer says :—“The most 
powerful pair of engin€s in the world are in course of constructien 
in this city. Reducing the oopee of some of the largest pump- 
ing engines to a uniform lift of 1ft. high in twenty-four hours, it is 
found that the one at the Lehigh zinc mines will lift 3,456,000 
gallons; the pair at the Chicago Waterworks, 4,500,000,000 
gallons; the pair at Haarlem, Holland, 1,000,000,000 gallons, The 
new Pittsburgh engines will, it is presumed, lift 14,240,000,000 
gallons. The pair will weigh 1500 tons, and cost £420,550, The 
following dimensions will serve to give some idea of their magni- 
tude: Crank, 9 tons; shaft, 24 tons; four sections of the two 
valve chambers, 124 tons; fly-wheel, 70 tons. The four plungers 
will weigh upwards of 400 tons; cylinder, 94in, in diameter, stroke 
14ft. This massive piece of machinery will be used te raise water 
into the Highland Avenue reservoir in Pittsburgh a height of 365ft. 
It is estimated it will raise 70,000,000 lb. of water for each 100 Ib. 
of coal consumed, the cost being at the rate of one cent for every 
3070 gallons. 

THE connecting tubes of the first arch of the St. Louis Bridge 
have been successfully placed in position. The St. Louis Repub- 
lican of September 17th, says :—“ At present the weight of the 
superstructure is supported by the cables, and while that is the 
case the expansion and contraction of the tubes by heat and cold 
is of no consequence, but when it comes to putting in the last 
tubes, expansion and contraction cut a pretty big figure. When 
the connection is once made and the supports removed, so that the 
arch is self-sustaining, a new element comes into care—the con- 
traction from pressure. When the cables are slackened, the arch 
at the centre will from this cause settle about 3in. Provision has 
been made for this by increased length in the tubes, all the 
calculations being based on a temperature of sixty di At 
that temperature it is known to the sixtieth of an inch what would 
be the intervening space between the approaching tubes, and the 
last joints have been dimensioned accordingly. Only once, since 
the workmen have been ready to put in these last tubes, has the 
temperature been favourable. On Sunday morning at5o’clock the 
conditions were all right, but owing to some unexpected tardiness 
the workmen did not get there till eight. One tube was put in 
and it fitted to anicety. In the meantime the sun shone on the 
bridge, and when they came to put in the other tube it would not 
go entirely to its place, being about a thirtieth of an inch too long 
on account of the expansion of the tubes in place. An attempt 
was made to drive it in place with sledges, but without effect. In 
consequence of not being able to put in the second tube, the first 
one had to be taken out again and a more favourable opportunity 
waited for. On Monday morning the expansion was still greater, 
being gin., and on Tuesday morning 2gin., owing to the warmth 
of the day before. The prospect being that a delay of several 
days would occur before the exact temperature required would 
be obtained, it was determined to try a little strategy in the 
case by reducing the temperature artificially, About two o’clock 
yesterday morning forty-five tons of ice were applied to the tubes 
and bound on by many yards of gunny bagging, which form 
perhaps the most extensive ice poultice ever used. At three 
o’clock yesterday afternoon the expansion had been reduced about 
2in., and it was calculated that at five o’clock in the morning it 
would be sufficiently so to admit of the tubes being put in place.” 


The application of the ice proved entirely successful, and on the 








following day the eonnecting tubes were put in and the first areh 
eompleted. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyve.v, Rue de la Banque. 
BERLIN.—AsHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 
LEILPSIC.—ALpuHonseE Diirr, Bookseller. 

NEW YORK.—WIiLLMER and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 





*,* With this week’s number we wssue as a Supplement a four-page 
Tithograph, representing the East and West India Docks, The 
South Dock Passage Gates. (Details of Sluices, dc.) Sheet Nu. 2. 
Sir John Hawkshaw, C.E., F.R.S., Engineer. Each number, 
as issued by the publisher, should contain this Supplement, and 
Subscribers are requested to notify the fact should they not receive 
it. 











‘TO CORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope leyibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied oy the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

D.— Write to the secretary of the institution, Newhall-street, Birmingham. 

T. H. W.—IVe cannot attend to communications written in pencil on a post- 
card, and as nearly as possible illegible. 

PATTERN Maker.—Write to Messrs. Spon, or Messrs, Lochwood; they will 
pobably be able to supply you with what you want. 

J. W.—We never heard of an engine slipping after the steam was shut off, and 
we confess ourselves completely at a loss to understand you. 

L G. (Water Tube Boilers.)—The arrangement is too complex for regular 
work. Curculation enough would be secured by the inclined portion of the 





tubes. 

R. J. C. (Castlemaine, Australia. )—Jt is very dificult to advise you in such 
a matter, You will find it almost impossible to induce railway companies 
un England to adopt any invention introduced to them by an outsider. 

C. 8S. C.—As the lengths of the rods and the positions of the pins may be varied 
almost indefinitely, it would be impossible to give you any general rule 


within reasonable limits. In the sketch you have shown the proper posi- 
tion, for F lies half-way between Band K. See Templeton’s ‘* Workshop Com- 
panion” fora number of well-engraved examples of parallel motions. 

W. G.—There is no danger incurred by the overrunning of a propeller—by 
which, we presume, you mean negative slip. You should read some ele- 
mentary work on the marine engine; for example, that by Murray in 


Weate’s series, An air vessel is used to keep the volume of water in con- 
tinuous motion, and ease the action of the valves. An air vessel on a hot 
well would be useless. 

CorNisu Enoine.— The number of gallons of water required per horse per 
hour varies with the efficiency of the engine. It not admit of beng 
determined with accuracy without the aid of indicator diagrams. In the best 
Cornish engine it is probable that the consumption of water does not exceed 
two gallons of water per horse per hour. The quantity of condensing water 
riquired wil be about twenty times as much, 

X. Y.—The tractive effort of the locomotive due to the weight of the train on 
an incline of 1 in 43 will equal the weight of the train divided by 43. That 


is to say, in the case you state 2 tons = °37 of a ton nearly, or less than 


Scwt. Your piers must be dangerously weak and unstable if they will not 
resist this strain without any special appliances to strengthen them. The 
Sructional powers to which you refer can only be calculated by logarithms, 
Aero Sream EnGines.—We have received a letter from Mr. Peter Salmon, 
sluting that he patented what is knowa as the Warsop System before Mr. 
Warsop, and that he ran a locomotive on the steam and air system for some 
time. We have the utmost reluctance to opening our pages to bure statements 
of this nature. We shall have much pleasure, however, in publishing any 
facts which Mr. Salmon can supply regarding the arrangements he adopted 
and the results he obtained in practice. 
. E. W.—Itis a complex process to ascertain with minute accuracy by caleu- 
lation what the thrust of a given propeller ought to be, because so much de- 
pends on slip ; and it is the practice in all cases where accuracy is required 
to get at thrust by a dynamometer. However, we muy answer your question 
in general terms by stating that the thrust multiplied by the distance passed 
over per minute by the ship should equal the total average load on the pis- 
ton multiplied by the distance traversed by the piston in feet per minute. 
This assumes a theoretical efficiency which never exists, and the product of 
the thrust into space passed over per minute is always less than the product 
of piston speed multiplied by load. How much. less depends on circum- 
stances ; but the loss is probably never less than 40 per cent. 


MALLEABLE CASTINGS. 
(To the Editor of The Engineer. 

Str,—Your correspondent, ‘‘T. W.” may obtain every information re- 
specting the manufacture of malleable cast iron if he will apply to 
= street, London-road, Nottingham. WILuiaM JAMES, 

7th Oct., 1873. 





TAP METAL. 
(To the Editor of The Engineer. 

Sir,—Can any correspondent give me the best mixture for a metal 
which can be easily worked, to make taps of to resist the action of spirits 
such as rum, whisky, &c. at ig 

7th Oct., 1873. 





RAISING SEWAGE. 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent inform me who were the engineers for 
the main sewering at Ceylon and at Alexandria, where by some hydrau- 
lic apparatus the water found in the ground was utilised to force the 
sewage np an incline of 11ft. in 1100 yards at a rate of 600ft. per minute 
without any extraneous power except that supplied by the water per- 
meating the ground ? JuNIUs, 

&th Oct., 1873. a 

DIAMONDS FOR DRILLS. 

(To the Editor of The Engineer.) 

Srr,—In your issue of the 29th August, 1873, you published an article 
on diamond drills by Major Beaumont, and near the top of the middle 
column, page 130, he sars the diamonds that are used are not valuable 
gems, but carbonates, and of no commereial value. Would any corre- 
spondent kindly inform me (1) what size the carbonate can be bought, 
and where, and at what price? (2) Can they be made or cut toa, say, 
wedge shape, and if they can be ground to a cutting edge that will stand 
for cutting hard materials ? Wm. LeaTHam, 

8th Oct., 1873, 

SUBSCRIPTIONS: 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. «2 +. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 
Tf credit occur, an extra charge of two shillings and sixpence per annum will 
e made. THE ENGINEER is registered for transmission abroad. 
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Foreign subscriptions for thin paper copies are received at the following rates, 
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Remittance by Post-office Order. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be accompa nied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
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COOPER’S HILL COLLEGE, 


Tue success of this institution cannot be considered to be 
achieved until those trained within its walls have given 
practical proof of their proficiency in the country in which 
their professional duties are to be discharged. We have 
always, and do still, repudiate the idea that competent 
engineers cannot be obtained for the Public Works De- 
partment of India outside the pale of a Government college. 
‘There is no special training, except perhaps a tendency to 
carry theory to an excess, which is afforded at Cooper’s 
Hill College, that is not provided at other educational 
establishments. Any particular information which is 
peculiar to the duties an engineer may have to discharge in 
India can only be acquired in that country; so far, there- 
fore, as his career in India is concerned it is immaterial in 
what school or college he may have received his previous 
technical training. It may be asked, Why are not the men 
intended solely for engineering service in India sent out 
there at once, and trained at a college in the country? 
Probably this would be the best plan were the duties of an 
engineer such as prevailed when he owned no other guide 
than that of rule of thumb, There is a Government Engi- 
neering College, under the title of the Roorkee Institution, 
which annually supplies a considerable number of men of 
a subordinate class to the Public Works Department. It 
is, however, chiefly intended for the training of natives, 
who rarely qualify sufficiently to pass into the higher 
grades of the Department. A perusal of the contents of 
the volumes issued from the Roorkee College Press, and 
devoted to engineering subjects, is sufficient to prove that 
the institution is an excellent one, and in every way well 
adapted successfully to carry out its intended object. 

So far as obtaining the requisite number of eligible candi- 
dates to fill the fifty vacancies in the college is concerned, the 
authorities may congratulate themselves on the success of the 
entrance examination held in July last. One point cannot 
fail to strike the observer when running his eye over the 
list of candidates in their order of merit, with the sum 
total of the marks they gained at the examination. It is 
the great difference in the number obtained by the first 
and the fiftieth candidate respectively. The former 
gained 3337, and the latter only 1301 marks. Again, 
on referring to our columns of the 25th July of this year, 
it will be seen that if we omit from the category the first can- 
didate on the list as an exceptionally high scorer, the se- 
cond scored 2777 marks, which figures are rather more than 
double those credited to the fiftieth. As we do not know 
the maximum total number of marks attainable, we can- 
not estimate how near to them the candidate who headed 
the list may have approached. It is to be presumed that 
he did not score the maximum number, and consequently 
many of the candidates near the tail of the list must have 
fallen woefully short of it. On the other hand, as in this, 
as in every technical examination, there are some subjects 
in which the answering is of comparatively little import- 
ance to the real matter at issue; the candidates whose 
marks show so serious a falling off may not necessarily have 
been below the average with regard to subjects of purely 
a professional nature, and of vital importance to their 
success. This leads us to a consideration of the character 
of the examination and the general tone of the papers re- 
lating to the various subjects. We publish such of them 
as relate to professional and scientific matters. They will 
no doubt be of service to many of our younger readers, In 
addition to those we have selected, papers containing sub- 
jects for English composition and Latin translation were 
also given, and were of a very fair and reasonable character. 

In all examinations it must be borne in mind that the 
object is twofold. In the first place the actual knowledge 
and ability of the candidate with respect to the technical 
or professional part of the examination must be ascer: 
tained, and in the second his general information and 
attainments. In a word, it is desirable, for many reasons, 
to ascertain whether a man has received the ordinary 
liberal education of a gentleman, as well as one of a 
purely technical nature. Of this very important point the 
examiners of Cooper’s Hill have been fully sensible, and 
they deserve all credit for the manner in which they have 
framed their papers. In a department similar to that of the 
Public Works of India it is not sufficient that a man 
should be simply a thoroughly practical engineer ; he must 
also be a gentleman, and a man of honour and integrity, with 
some knowledge of the courtesies and amenities of Jife 
and of the rules of good society. There can be no 
question that, until our profession rose to the rank 
of one of education and of a scientific character, we 
were at a discount in comparison with our brethren of 
the Royal Engineers; and one of the reasons why so great 
a preference has been always given to them in India is no 
doubt due to the fact that for a long while they were men 
not only of superior scientific attainments, but of superior 





social position, independently of that accruing to them 
from their mili rank. ‘Happily this distinction has 

away, and if a civilengineer, using the term “civil” 
in contradistinction to that of military engineer cannot 
— his own with his more warlike confrére, it is his own 
ault. 

Commencing with arithmetic and mensuration, the 
two following papers are devoted to Euclid, algebra, and 
Fema gee in which the mathematical ability of the can- 
didates is very fairly tested. In the paper on statics and 
dynamics, the latter portion is voluntary, and so also are 
some of the questions in the papers on pure and mixed 
mathematics. The questions in English history and 
literature are evidently intended as a test of the liberal 
or general education which the candidates may have 
received, and they certainly constitute rather a severe test, 
considering the average age of those who presented them- 
selves at the entrance examination. It must not be for- 
sotten —and parents and guardians will do well to bear the 
fact in mind—that a youth of a decidedly studious turn, 
that is, one who prefers Milton and Bacon, the ancient and 
modern classics, psychology and metaphysics, to mathe- 
matics, modern science, and subjects of a more practical cha- 
racter, is not the man of which to make an engineer. While 
we fully approve of the introduction of the paper on Eng- 
lish history and literature, we trust it was not a sine gud 
non with the authorities of Cooper’s Hill College, that in 
order to qualify for a vacancy the candidate must know 
the exact date when “King Lear was first printed,” or 
“the substance of Addison’s criticism of Milton, Book iv.” 
With respect to the free hand drawing, it must be ad- 
mitted that, however useful for the purposes of a military 
reconnaisance, the practical engineer makes very little use 
of it. Moreover, constant use of the T and set square, 
and other mechanical aids and contrivances, have a ten- 
dency to ‘destroy the freedom of touch which is essential 
in that particular style of delineation. Nevertheless, 
every engineer should be able to make a sketch of any 
object, which together with the necessary dimensions will 
enable him or an assistant to draw it to any given scale. 

Much has been said and written about the cramming 
system, and the subsequent mischievous effects of it. But 
an examination is an ordeal for which a man must pre- 
pare, that is cram, to a greater or less extent, and we 
are inclined to think that both parents and sons will 
adopt in this instance the Macchiavellian precept, “The 
end justifies the means.” So long as there are examinations, 
there will be cramming for them. A list of the subjects 
upon which the candidate is to be examined must be given 
to him, and it is clearly impossible to prevent him making 
up or cramming in certain questions which must be asked 
in one shape or another. One of the causes which conduce 
to cramming is, we regret to state, the prevailing dispo- 
sition to make examinations too severe, that is, in excess 
of the demands which may be fairly made upon the 
average intellectual faculties and attainments of the can- 
didates. Cramming is frequently knowledge without un- 
derstanding—the facility of the parrot without the com- 
prehension of the mind. The standard, or test, adopted 
in the papers we publish is certainly sufficiently high for 
all the purposes required in an entrance examination, espe- 
cially when it is of a competitive character. 


PROFESSIONAL ASSOCIATIONS. 

In union there has been strength from the time when the 
aged chieftain demonstrated physically the axiom to his 
sons by the bundle of arrows down to the present day. 
Whether for a good or an evil purpose, the value of com- 
bination is undeniable. Of all professions, none need a 
bond of union among themselves more than the members 
of our own. Humiliating as the fact is, the confession 
must be made, that the engineering profession has no re- 
cognised legal status whatever. If the Archbishop of Can- 
terbury were to-morrow to take offices in Westminster, 
where engineers most do congregate, and append C.E. to 
his name, the man who denied his qualifications as an 
engineer might run a very good chance of an action for 
libel. If, on the other hand, a man were to usurp the 
functions of his Grace, it would go rather hard with him. 
In some degree our profession, no doubt, is a new one, but 
it has done more ir the civilisation and the practical 
prosperity of the world than all the other faculties put to- 
gether. In consequence of its lacking whatever advantage 
may be supposed to be derived from antiquity, it is not 
protected by charters, diplomas, and enactments, in a 
similar manner to the older professions. Nevertheless, it 
should be protected in some degree. No one will venture 
to deny that it is now in every sense a learned profession, 
and entitled to a legal and public recognition as such. 
Failing the protection and recognition justly due to them, 
the only resource for the members is to combine amongst 
themselves, and establish for themselves a standard of 
qualification. Several combinations and societies of this 
class do exist, but it is doubtful whether they fulfil their 
object, although they no doubt further it. 

With the purpose in view of promoting the interests and 

ding the privileges of a particular branch of our pro- 
ession, ap association has been formed within the last four 
months, which we sincerely trust will be successful. Its 
title is “ Association of Municipal and Sanitary Engineers 
and Surveyors,” and the membership, with the exception 
of honorary members, is confined exclusively to gentlemen 
holding chief appointments under local authorities. The 
object of the Association is the promotion and interchange 
among the members of that species of knowledge and prac- 
tice which falls within the practice of an engineer and sur- 
veyor engaged in the discharge of the duties imposed upon 
him by the Public Health, Local Government, and Sani- 
tary Acts. The promotion of the professional interests of 
the members and of sanitary science generally also occupies 
a prominent position in the réle of the Association. It will 
naturally be i. pe that Cl oa oe brethren 
holding the official positions referred to have a grievance, 
and the supposition is perfectly correct. The grievance, 
however, is not personal, partial, nor the result of preju- 
dice nor private dissatisfaction. It consists briefly in the 
fact that, while his colleague the medical officer of health, is 
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recognised, paid, and protected by Government, the sur- 
veyor is entirely ignored. This is in every sense a gross 
injustice. If the physician is to be cared for in the manner 
described, it is only fair that similar conditions should 
apply to the engineer or surveyor, without whose practical 
ability and co-operation the medical officers and the local 
boards would be helpless, and their attempts at sanitary 
improvement completely abortive. 

It must be borne in mind that the general nature of the 
duties which devolve upon a local surveyor is closely con- 
nected with sanitary works and private improvements, and 
is such as to bring him continually into conflict with the 
parties in whose very hands the tenure of his office is held. 
The Report of the Royal Sanitary Commission especially 
refers to “the number of persons interested in offending 
against sanitary laws, even amongst those who must con- 
stitute the chief local authorities.” How is it possible for 
a public officer to perform his duty impartially and fear- 
lessly, when by so doing he inevitably makes sworn 
enemies of the very persons who hold his appointment in 
their own hands? Suppose he attempts to put in force 
the law—for there is a law, although it is practically inope- 
rative—against a recalcitrant landlord, who will neither 
drain his property nor allow it to be drained ? What is 
the result! The offender against the sanitary regulations 
happens to be a member of the board. The result is ob- 
vious. The unfortunate engineer must either give up his 
attempt at drainage or his situation. This is not an imagi- 
nary case, It occurs every day. It is absolutely impos- 
sible for a local surveyor to discharge his duties faithfully 
and .conscientiously without giving offence to interested 
parties, against whose malice and injustice he bas not a 
shadow of protection. The Royal Sanitary Commission in 
their report recommended that medical officers should be 
protected in order that “ they may be able to discharge their 
duties without fear of personal loss.” Is not the loss of 
his situation, from the unjustifiable malignity of his 
enemies, as great a misfortune to the engineer as to the 
medical officer? The distinction is a farce, and would be 
ludicrous in the eyes of any sane man, but for its glaring 
injustice ; manifestly the same principle which the Govern- 
ment have adopted with regard to one class of public 
officers should be extended to another class equally en- 
titled in every sense to the same consideration. 

It must not be supposed that we advocate the entire 
withdrawal of all control from the local boards over their 
own officers. Quite the contrary. The parties who have 
the conferring of the appointments in their hands should 
always retain the privilege of the rightful dismissal of any 
offending official. But what we maintain, and in this parti- 
cular we heartily concur in the expressed views of the 
chairman of the Association, is that the local board 
surveyor should have the right of appeal before some 
superior tribunal when his dismissal from office results 
not from any just cause, but from private pique and the 
enmity of members of the board whose pecuniary interests 
are in direct antagonism with the conscientious discharge 
of his duties. This much ought at least to be conceded. 
In the words of the chairman of the Association, “ Local 
officers should be properly qualified and adequately re- 
munerated and in the honest discharge of their duties, 
and during good behaviour, they should be protected from 
the effects of ignorance, narrow prejudices, and interested 
clamour; and they should have an ap to a disin- 
terested and judicial body superior to local feeling.” The 
justice and reasonableness of this demand are unquestion- 
able, and it is to be hoped that it will be acceded to by the 
sanitary authorities, and confirmed, if necessary, by the 
Legislature. 

In connection with the position of the local officer is the 
very important question of salary. At present this is left 
altogether to the local boards, and their test of ability and 
professional merit, viewed in the light of remuneration, is 
Sst on the principle of the inverse ratio. This is another 
mistake, A minimum salary ought to be fixed by law, 
with power to the board to increase it at any future time. 
Except when new works are in progress, the duties of a local 
surveyor and his responsibility are proportional to the extent 
and population of his district. It would not be a difficult 
matter to arrange a scale of minimum salaries based upon 
these data. A candidate for an appointment would then 
know exactly what he was going in for, and would not be 
liable to be defeated by a man of inferior ability and 
experience who might be content to take a lower rate of 
remuneration. So far as the election of local ofticers is 
concerned, it must in a great measure remain in the hands of 
the local authorities, unless the principle of centralisation be 
adopted, which at present is an undecided question. At 
the same time a system of promotion might be introduced, 
which we think would work well. Suppose, for instance, 
there was a vacancy with a minimum salary of £400 per 
annum, and that the next salary on the scale was £300 per 
annum. The candidates for the vacancy would consist of 
officials in the receipt of the latter salary, and no others. 
By the election of one of these to the vacant post, a step 
would be got by others lower in the scale, and soon. The 
time has now a'y'v+! in which sanitary measures must be 
vigorously ai tuithfully carrried out in all our towns and 
cities, and the only means by which the execution of the 
necessary works can be guaranteed is by placing it out of 
the power of prejudiced and interested parties to interfere 
with those measures upon which depend the lives and health 
of the whole community. 





New Raitway SicNats.—The Western Railway Company of 
France, after many satisfactory experiments, has adopted a new 
indicator to show drivers and conductors whether they may safely 
pass over any section of a line between two given points. The 
apparatus consists of an ordinary battery and ring of bells with 
watchwork, and two dials arranged parallel to each other, and 
provided with two hands. When these hands are in a vertical 
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FOREIGN LITERATURE. 

! THESE succinct and clear tables of the weight of bar iron 
and sections for constructional purposesare for Germany what 
our well-known Penn’s Tables are for us in Great Britain. 
The units of dimension are the French millimetre and metre 
(as to running length), and for weight the kilogramme. 
Unless to engineers or contractors largely engaged with 
foreign work, these tables are of little value to Englishmen 
—at least, until such time as the metre and kilogramme 
shall have become our national measures, as we trust they 
will ultimately. It is a welcome sign of the long-expected 
millennium of a universal European standard of weights and 
measures to see here that the Germans are abandoning 
their own multitudinous and most troublesome local 
standards of feet, inches, and pounds. 

? This is a useful work, comprising carefully-drawn de- 
scriptions of what is at present deemed best, most econo- 
mical, and safest in the methods of boiler-setting and 
fitting, and in working the boilers when complete. It is 
well illustrated by woodcuts, in which there is intro- 
duced a well marked improvement in the adoption of a 
simple system of cross-hatching or shading, by which— 
without colour—the nature of the material, whether cast 
iron, wrought iron, sheet brass, brass, &c. &e., is indicated 
to the eye. The work is purely practical, and thus differs 
essentially from the well-known work of Peclet, which 
starts from a theoretic basis. The work is brief, and con- 
cludes with a very suggestive stoker’s catechism. We com- 
mend this work to the engineers of the several boiler asso- 
ciations, to whom we would suggest the utility of an 
English translation, for we have no corresponding work at 
present accessible to the classes in England who haye most 
to do with working steam boilers. 

3 This is a new scientific and practical journal, intended 
to be speciaily devoted to telegraphy. The editor, being 
the well and favourably known Dr. Brix, gives a certain 
amount of guarantee that the work will be conducted with 
the scope and ability that belong to German electro-tele- 
graphic skill, to which the rest of the world owes so much; 

ut we postpone any judgment until future parts shall 
have succeeded this first one, which contains seven or 
eight papers, all of merit, and amongst these an ingenious 
arrangement of fire alarm, by HH. Sickert and Lessien. 
There are plates and also illustrations from wood in the 
text. 

This is a clear, succinct, and generally very accurate 
though popular descriptive panorama of a considerable 
proportion of the industrial arts and manufactures of 
France—from such primary industries as coal and other 
mining, to such minute and delicately complex arts as en- 
graving and bookbinding, &c., and illustrated by 430 wood 
engravings of much merit. It is by no means co-exten- 
sive with its title, however, for it is very far from exhaust- 
ing the immense catalogue of manufactures and industries 
special to France, and of which Frenchmen must be justly 

roud, This is, however, a nice readable and instructive 
ok—one of the many popular works on applied science 
for which the publishers have become so famous. 

> This is a learned and important contribution to expe- 
rimental and theoretic hydraulics. Dr, Lampe, who is the 
ordinary lecturer at the Dantzic Gymnasium, has at his 
command all the details, constructional and experimental, 
of the large system of piping which supplies the city of 
Dantzic with water, having a continuous length of water 
run with many undulations of above 49,000 Danish feet. 
In his general remarks he has discussed in a very useful 
manner the relations of all the conditions to the velocity 
of the water and yield of the pipes, and compared the 
actual with theoretic results. Some of the conditions, 
such as the temperature of the water affecting delivery, 
have hitherto been little regarded by hydraulic engineers, 
to whom we commend the perusal of the work, which, 
though no publisher’s name or place of publication are to 
be found in the work itself, may be had from Messrs. 
Williams and Norgate, London. There are two good 
lithographs, giving the whole profile section of the line of 
pipes, and details of the experimental apparatus employed. 

6 This is the prize essay of Dr. Klein, who is professor 
of mathematics and physics at the Philosophical Gymna- 
sium of Dresden, for his honorary admission to the Faculty 
of Sciences of the University of Gittingen. It contains a 
lucid statement of the eight great principles which are 
the very foundations of existing mechanical and physical 
philosophy, and due to the penetrating genius and sagacity 
of the very fathers of theoretic mechanics, Maupertius, 
Galileo, Leibnitz, Descartes, Newton, Lagrange, Delam- 
bert, &e. The historical enumeration is followed by a 
critical discussion of the inter-relations of these funda- 
mental principles, and their bearing on the past history 
and present prospects of physical science. The work is 
not for the mere practician or elementary teacher, but it 
is one deserving of our calling the attention to it of all 
our professors of the higher mechanics or of applied 
mathematics, 

7 This is another work much of the same character 
and going over the same ground as the last. The author 
is a teacher in the University of Berlin. 

5 Mons, Gasparin is an agricultural chemist and a mem- 
ber of the Central Society of Agriculture of France. His 
terse and clear little volume is at once a manual for the 
scientific agriculturist and for the agricultural chemist upon 
his laboratory table. It is the best condensed manual of 
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position the way is open ; if, on the contrary, they are incli to 
the right or the left, they signify that the train signalled by the 
next station is coming from the right or the feft. Buttons 
attached to the apparatus allow of the arrival or departure of a 
train to be notified to the neighbouring stations, and to give the 
proper indications on their respective dials, Such indicators pre- 
sent a special interest in the case of single lines of rail, 
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the best methods; and we have here operations for deter- 
mining physical and chemical properties of the soils, and 
for the perfect classification and estimation of the value of 
lands for special crops. . 
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2705. OtiveR Burrows, Peter-street, Hackney-road, London, “An im- 
proved boot-lasting machine.”—15th August, 1873. 

2862. RicHarp MHatTTeRSLEY, CHARLES MHAtTTERSLEY, and THOMAS 
Hatrers.ey, Swinton, Yorkshire, and Howarp MATRAVERS ASHLEY, 
Sheftield, “‘ Improvements in stove grates for economising fuel, and in 
the apparatus and means connected therewith.” 

2869. JaMEs SHanks and Joun Tuynve, Arbroath, N.B., “‘ Improvements 
in steam boilers.”—30th August, 1873. 

2942. WasHINGTON SINGLE, jun., The Grove, Woodford, Essex, ‘‘Im- 
provements in apparatus for locking railway switches.”—6th Septeiber, 
1873. 

2946. ARTHUR CHARLES HENDERSON, Southampton-buildings, Holborn, 
London, ‘‘ Improvements in sewing machines for working two needles 
either simultaneously or independently, and in movable shuttle 
carriages in connection therewith.”—A communication from Seconte 
and Sons, Paris. 

2954. ALEXANDER Farrcie Witson, Buckingham-street, Adelphi, London, 
“ Improvements in apparatus used in the manufacture of gas, and in 
the production of some of its constituents.”—8th Seplember, 1873. 

3030. Cuartes Jutius Batt, New Bridge-street, Blackfriars, London, 
“Improvements in machinery and apparatus for breaking and crushing 
stone or otber hard substances.” 

3032. Davip Josern KENNELLY, Inner Temple, London, “ Improvements 
in the getting and treatment of peat for the manufacture of fuel, the 
utilising of waste heat for drying the peat, also the obtaining of 
distillatory products therefrom, and in the machinery, apparatus, or 
means employed therein.” 

= Owen, Hanley, Staffordshire, “Improvements in steam 


ers. 

3040. Joun Wuicucorb, Queen Victoria-street, London, “ Improvements 
in the construction of fireproof buildings.” 

3042, CHaRLEs Peters, Birmingham, “ Improvements in horse collars.” 

3044. Tony Fucay, Hanau-on-the-Maine, Prussia, ‘‘ Improvements in the 
manufacture or ornamentation of articles formed from gold.” 

8046. Ernest Avcust Bourry, St. Gallen, Switzerland, ‘* Improvements 
in steam boilers.”—16th September, 1873. 

3048. Witt1AM ScHREIBER and Pui.ip Passavant, Bradford, Yorkshire, 
“Improvements in the method of and apparatus for the manufacture 
of corks.” 

3049. WiLtiam WuistTon, Langley, near Macclesfield, Cheshire, ‘‘ Improve- 
ments in dyeing and printing silk fabrics.” 

3051. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machines for heckling hemp, fiax, and other fibrous substances.”— 
A communication from John Rinek, Easton, Pennsylvania, U.S. 

3052. Joun Henry Jounson, Lincoln’s-inn-fields, London, *‘ Improvements 
in operating the valves of steam engines.”—A communication from 
William Stevens, New York,U.S., and Dudley Sanford Steele and Nathan 
Woodhull Condict, Jersey, Hudson, New Jersey, U.S. 

3053. Henry GARDNER, Fleet-strect, London, *‘ An improved mode of 
and apparatus for ventilating furnaces.”—A communication from Ren 
Gigodot, St. Fons, France. 

3054. Joun Toner, Gray’s-inn-square, London, “ Improvements in treat- 
ing or preparing soap tablets.” 

3055. Peter PeNN-GASKELL, South Kensington, London, “‘ Improvements 
in weighing scales.”—A communication from Sandy Harris, Phila- 
delphia, Pennsylvania, U.S. 

3056, ALEXANDER WILLIAM GILLMAN and Samvuet Spencer, Castle 
Brewery, St. George’s-road, Southwark, Surrey, “ Improvements in the 
manufacture and treatment of beer in order to preserve it, and to 
restore it when it has become sour.”—17th September, 1873. 

3057. Jean Rorurier, Bayon, Gironde, France, ‘‘ An improved life buoy 
with tractive cable.” 

3058. CHaRLES CHAPMAN, Birmingham, ‘‘ Improvements in safety appa- 
ratus for saving life and property at sea.” 

3059. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Improvements 
in automatic regulating valves.” — A communication from George 
Laning Kitson and George Washington Carr, Philadelphia, Pennsyl- 
vania, U.S. 

3061. Ropert PunsHon, Newcastle-upon-Tyne, ‘‘ Improvements in anchors 
for ships.” 

3062. Cuartes Lucop, Bermondsey, Surrey, ‘‘Improvements in the 
arrangement and ccnstruction of steamships and other floating craft, 
for mercantile, war, or other purposes.” 

3063. Joun Evans Freke AYLMER, Walbrook, London, “ Improvements 
in apparatus for the manufacture of ground wood pulp.” 

3065. Epwarp CorraM, Queen Victoria-street, London, ‘‘ Improvements 
in safes.” 

3066. JuLes Ryo, AtpHonsE Ryo, and Hector Ryo, Roubaix, France, 
and Sipyey Emstey, Bradford, Yorkshire, ‘‘ Improvements in ma- 
chinery or apparatus for twisting wool, cotton, silk, or other fibres 
before or after spinning.” 

3067. James Frecpine, Blackley, Lancashire, ‘‘ Improvements in railway 
brakes, and in the mode of working them.” 

3068. Joun AuGust ARNOLD Buccuo iz, Walpole House, Chiswick, Middle- 
sex, ‘‘ Improvements in treating corn, rice, and other grain, and in 
apparatus for the purpose.” 

3069. CuaRLes Wartrs and THomas Cuartes Warts, Leadenhall-street, 
London, “ An improved lubricating axle-box.” 

3070. Wittram Rogert Lake, Southampton-buildings, London, “ Im- 
provements in the manufacture of fertilising substances and in appa- 
ratus therefor, and in the means for preventing the escape of offensive 
odours during such manufacture, and from slaughter-houses, rendering 
tanks and the like."—A communication from Jacob J. Storer, Boston, 
Massachusetts, U.S. 

3071. Peter Spence, Manchester, “ Improvements in the treatment of 
phosphates of iron and alumina for the purpose of obtaining certain 
useful products therefrom.” a 

3072, Arrirt LeLy, Redditch, Worcestershire, “‘ Improvements in drilling 
and shaping machines.” 

3073. ADOLPHE VicTor DesHayes, Paris, ‘‘ Embroidering machines.”— 
18th September, 1873. 

3074. Ricuarp Smiru, jun., Grand Surrey Mills, Rotherhithe, Surrey, 
‘Improvements in machines for decorticating, cleaning, and polishing 
rice, grains, and seeds.” . 

3076. Joun Bensamin Stone, Birmingham, “Improvements in miners 
safety lamps.” 

3077. James WILSON Martin, Liverpool, “An improved tube expander 
and stopper,” 

3078. SamueL JoHN Moore, London, and Ropert HENELADE CouRTNAY, 
Clapham Junction, Surrey, “ An improved compound motive power 
electro-magnet.” 

8079. WaLrer Scorr and Avcusto Eccrenio Bruno, Princip-street, 
Birmingham, “‘ An improved back sight for fire-arms.” : 

3081. Joun HarrinoTon, Ryde, Isle of Wight, ‘Improvements in locks 
or fastenings.” 

3083. ALEXANDER WILKINSON, Great Marylebone-street, Portland-place, 
London, “ Improvements in coating and preserving telegraph wires 
ropes, and cables.” 

3085. CHARLES NewsBoLtp EyLanp, Walaall, Staffordshire, ‘‘ Improve- 
ments in buckles or clasps for braces, belts, and bands,”—1th September, 
1873. - 

3086. Jonn Forrrett, Dame-street, Dublin, Ireland, “ An improved 
composition for the manufacture of pipes and tubes suitable for water 
at high-pressure, and as conduits for sewage purposes, gas, brine, and 
other saline liquors.” z 

8087. THomas ARCHDEACON Scott, Greenock, N.B., ‘‘A new or improved 
washing machine and appliances connected therewith.” e 

3088. Tuomas Moy, Farringdon-street, London, ‘‘ Improvements in the 
mode of working the slide valves of steam engines.” a 

3089. Joun Day and Bernarp Pearp Watker, Birmingham, “ An im- 
proved draw-plate or blower for cooking ranges.” 

3090. Wittiam BortHwickK SMITH and JaMEs STARLEY, St. Agnes Works, 
Coventry, Warwickshire, ‘‘ Improvements in sewing machines, and in 
tuck markers to be used therewith.” 

3092, Henry Deacon, Appleton House, Widnes, Lancashire, ‘ Improve- 
ments in the manufacture of alkali.” 

3093. THomas Woop and Josepu Key Howirt, Chester, “ Improvements 
in stall fittings for stables.”—20th September, 1873. , 

3097. Henry BrapwELt, Deepcar, near Sheffield, Yorkshire, ‘‘ Improve- 
ments in the manufacture of umbrellas, and in the mechanist! 
employed therefor.” il 

3099. Davin Grimsuaw, Leeds, Yorkshire, “Improvements in cit-nal 
machinery.” , 

3101. Joan CLayton MEwBorw, Fleet-street, London, “Improvements 
lighting railway ca: gas, and in the apparatus employ’ 
therein.”—A communication from Julius Pintsch, Berlin. 

3103, Jomw McGricor Crort, Abbey-road, St. Jolin’s-wood, London, 





“Improvements in buffers for railway rolling stock, and other vehicles 
running in trains. ; 








nw 





MAS 
LEY, 
d in 
ents 


'Im- 
uber, 
orn, 
sdles 
uttle 
onte 


don, 
id in 


don, 
shing 
1ents 
|, the 
ig of 
1s, Or 


team 


nents 
rs.” 

n the 
nents 


shire, 
acture 


prove- 


ments 
as 
ments 

from 
jathan 


ode of 
Ren 


 treat- 


ments 
Phila- 
Castle 
in the 
and to 
e buoy 
y appa- 
ements 
George 
ennsyl- 
anchors 


in the 
x craft, 


ements 
ements 
France, 
in ma- 
r fibres 
railway 


Middle- 

and in 
1-street, 
3 “ Im- 
in appa- 
offensive 
mndering 
Boston, 


ment of 
r certain 


| drilling 
hines.”— 


_ Surrey, 
polishing 


, miners’ 
»xpander 


JURTNAY, 
ve power 


ip-street, 
, in locks 


nd-place, 
yh wires 


Improve- 
September, 


improved 
for water 
rine, abi 

improved 
ts in the 
“An im- 


es Works, 
s, and in 


Improve- 
overnents 


‘Improve- 
echanist! 


n cat-nail 


ements in 
employed 


- London, 
r vehicles 








Oct. 


ee 


10, 1374. 





243 





THE ENGINEER. 








$111. Jesse Wittiams Hatcu, Rochester, New York, U.S., “ Improve- 


ments in heel stiffenings for boots and shoes. 
$112. CHARLES Ropyey Hux ey, St. Helier’s, Jersey, ‘‘ Improved means 
of obtaining motive power by the rise and fall of the tide.” 


3113. Joun_ Harris Cooper, Rotheby, Leicestershire, and THomas | 


ALFRED WILLIAM CLARKE, ALFRED RUSSELL DonisTHORPE, and EpwIn 
Coran, Leicester, ‘‘ Improvements in knitting machines.” 

3114. Joun Cameron Granam, Shalford, Surrey, ‘‘ Improvements in 
obtaining fibre from rhea and such like plants, and in machinery to be 
used for that purpose.” 

3115. Richarp FennELLy, Cannon-street, London,. ‘‘ Improvements in 
suspended railways.”~A communication from Woodford Pilkington, 
Hendayn, Basses Pyrénées, France. 

3116. Richarp FENNeLLy, Cannon-street, London, “Improvements in 
railway and tramway wheels, axles, and axle-boxes.”—A communi- 
cation from Woodford Pilkington, Hendaye, Basses Pyrénées, France. 

3117. Witt1aM Rozert Lake, Southampton-buildings, London, * Im- 
provements in the preparation of peat for fuel, and in machinery 
therefor."—A communication from William Scudder Tisdale, New 
York, U.S. 

3118. BenvaMIN Browne, Stockwell, Surrey, ‘‘ An improved method of 
locking or securely holding screwed nuts on the screwed ends of bolts, 
rods, or pins used in mechanical und other structures, used also in the 
construction of various tools and implements.” 

3119. CHARLES MICHEL and ALPHONSE FRaGER, Boulevart de Strasbourg, 
Paris, ‘‘ An improved water meter or apparatus for measuring the flow 
of liquids.”—23rd September, 1873. 

3121. WitutAM Wuiston, Langley, near Macclesfield, Cheshire, ‘* Im- 
provements in dyeing and printing silk and other woven fabrics.” 

3125. EpmunD Morewoop, Llanelly, Carmarthenshire, and Joun Henry 
Rocers, Llangenneck Park, near Llanelly, Carmarthenshire, ‘‘Im- 
provements in applying tin or other coating metal to metal sheets and 
other surfaces of metal.”—24th September, 1873. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


$120. Witt1Am EpoGar Simonps and Wittiam Henry Dyer, Hartford, 
Connecticut, U.S., ‘‘Improvements in railway carriage wheels, in 
the manufacture thereof, and in moulds therefor.”—A communication 
from John Kennard Sax, Pittston, Pennsylvania, U.S.—24th September, 
1873. 

3133. Jonny Henry Jounson, Lincoln’s-inn-ficlds, London, “ Improve- 
ments in railway switches, and in mechanism for operating the same.” 
—A communication from William Wharton, jun., Philadelphia, Penn- 
sylvania, U.S.—25th September, 1873. 

3168, CHARLES THIEME LreRNUR, Frankfort-on-the-Maine, Prussia, ‘‘ Im- 
proved pneumatic drainage works for removing and utilising frecal 
matter.”—30th September, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 

2600. Tuomas Russett Crampton, Great George-street, Westminster, 
London, ‘‘ Furnaces suitable for melting and heating metals, &c.”—30th 
September, 1870. 

2605. WittiaM Brown, St. Mary-street, Portsmouth, Southampton, 
“Paddle-wheels for propelling ships, &c., through water.”—30th Sep- 
tenvber, 1870. 

2609. Jonn Carrincron SELvars, Birkenhead, Cheshire, ‘‘ Metal founders’ 
blacking.”—lst October, 1870. 

2610. WiLL1aM Bircu, Salford, Lancashire, “Self-acting machinery for 
opening, smoothing, spreading, ani guiding calico, cloth, &c., for the 
use of bleachers, dyers, calico printers, &c.”—1st October, 1870. 

2646. James LUMLEY and WILSON PARNELL, Bolton-le-Moors, Lancashire, 
** Washing machines.”—6th October, 1870. 

2671. WiLtiamM Exuis, South Lambeth, Surrey, ‘‘ Cutting wood to any 
required pattern or design.”—8th October, 1870. 

2734. ADAM CaRLisLe Bamcett, Thirsk, Yorkshire, “ Reaping and mowing 
machines.”—17th October, 1873. 

2871. Witt1AM Dawes, Kingston-grove, Leeds, Yorkshire, ‘ Steam 
engines.”—ist November, 1870. 

2626. WitttaM Hoy te, Joseph Harrison, and Josepn Rotruera, Brad- 
ford, Yorkshire, “‘Spinning and twisting fibrous substances.”— 3rd 
October, 1870. 

2638. Joun Dunstan, Greenwich, Kent, ‘‘ Breech-loading fire-arms.”— 
5th October, 1870. 

243. GeorGE Leacu, Leeds, Yorkshire, ‘‘Shipping and unshipping 
auxiliary screw propellers while in deep water.”—27th January, 1870. 
2675. GkorGE CosuRN WILson, Birmingham, “‘ Breech-loading fire-arms 

and metullic cartridges for the same.”—1Uth October, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 

2534. Davip BaRKer, Northfleet, Kent, “ Artificial fuel.”—3rd October, 
1866. 

2540. Witt1am Horr and Henry Browne, Drayton Hal!, West Drayton, 
Middlesex, ‘‘ Composition to be substituted for ordinary paints.”—3rd 
October, 1866. 

2526. ALEXANDER Mitts Drx, Shelton, Staffordshire, “ Refrigerators,”— 
lst October, 1810 

2566. Joun Cote CuarMAn, Stamp-end, Lincoln, “Steam engines, &c.” 
— 5th October, 1866. 

2561. Witt1am Epwarp Newton, Chancery-lane, London, “ Forming 
collars on metallic axles, &c.”—4th October, 1866. 








Notices of Intention to Proceed with Patents, 


2989. CHARLES GREVILLE Harston, Birmingham, “ Breech-loading fire. 
arms.” —11th September, 1873. 

2996. JosepH JoHN Perry, Red Lion-square, London, “ Mechanical toys.” 
—A communication from T. Alexander.—12th September, 1873. 

3020. CHARLES HerMANN WETZEL, Great Tower-street, London, “ Reser- 
voir penholders.”—A communication from Friedrich Wisckmeyer.— 
15th September, 1873 

3047. Georce Hasetrine, Southampton-buildings, London, “Opening, 
cleaning, scutching, and lapping cotton, &.”—A communication from 
William E. Whitehead and Abel T. Atherton.—17th September, 1873. 

3060. GeorGe Hasettine, Southampton-buildings, London, “ Tanning 
hides, skins, or pelts, and cleaning wool and fur.”—A communication 
from Daniel Forward. 

3064. Georce Hase.ttine, Southampton-buildings, London, “ Printers’ 
type.”"—A communication from Edwin R. Whitney.—1Sth September, 
1873. 

1868, JosePpH Rocers Tuompson, Sheffield, “‘ Instruments to be employed 
in performing the operations of sex marking, &c., of sheep in parti- 
cular and young calves.”—23rd May, 1873. 

1881. Epmunp Tuomas GARDNER, Strand, Westminster, London, “ Safety 
magazine lamps.” 

1885. Bensamin GREEN, Plaistow, “ Storing and treating sewage.”—2ith 
May, 1873. 

1888. "Henny Sisson, Goole, ‘‘ Plugs and stoppers for stopping leaky or 
burst boiler tubes.” 

1890. Ex! Heywortm and Natsan WILKINSON, Blackburn, “Steam 

» 





1893. Joun Watson, St. Albans, *‘ Warming offices, halls, churches, &c.” 

1899. Henry Hampson, ALFRED HELLEWELL, JAMES KENYON, and WILLIAM 
CuHANTLER, Hurst Nook, near Ashton-under-Lyne, ‘‘ Heating the brims 
of hats.”— 26th May, 1873. 

1908. Conrap WiLtiAM Cooke, Westminster Bridge-road, Surrey, 
“Winding electro-magnets with insulated wires.” 

1909. James Maupe, Sherwood Foundry, Mansfield, ‘“ Chaff-cutting 
machines,”—27th May, 1873. 

1932. Howarp Bussy Fox, Oxton, ‘Locks and expanding fasteners for 
closing and securing books, &c.” 

1933, RichaRD WERDERMANN, Princes-street, Surrey, “ Aluminium.” 

1934. RicHaRD WERDERMANN, Princes-street, Surrey, ‘‘ Conversion of 
chlorides and fluorides of alkaline metals and alkaline-earth metals 
into oxides, hydroxides, and carbonates.” 

1938. CHARLES DENTON ABEL, La ng a a Chancery-lane, 
London, “‘ Breaking and scutching flax, hemp, &c.”—A communication 
from Woldemar von Lewis. 

1939. Epwarp Davenport RisQvE, Stockport, “ Bottles, &c.”—29th May, 


1873. 

1951. Freperick DurHaAM and Horace Epwin Hupton, Lowestoft, ‘* In- 
dicating or checking apparatus.”—30th May, 1873. 

1960. ANTorne Ray, Denmark-road, Camberwell, Surrey, ‘ Smoke-con- 
suming furnace.”—A communication from Auguste Heilmann. 

1963. FREDERICK ARTHUR PaGeEt, Seymour-chambers, York-buildings, 
Adelphi, London, ‘‘ Railway brakes.”—A communication from Charles 
Schoubersky. 

1974. WittiaM Taytor and Tuomas NewaLt, Oldham, “ Indicators, &c.” 
—3lst May, 1873. 

CHARLES WILLIAM Sremens, Great George-street, Westminster, 
“ Electric currents.”—A communication from Dr. Werner Siemens and 
Friedrich von Hefner Alteneck. 

2011. Witt1am WILLIS, jun., Bromley, ‘‘ Photo-chemical printing.”—5th 
June, 1873. 

. Jonny Nerrieroip, Bromley, “ Registering votes by ballot.”—11th 


June, 1873, 
242. Epwanp Evans, Seacombe, “ water, &c.”—18th June, 1878, 


2222. Jonann MAXIMILIAN PLESSNER, Golden-square, London, “ Ink- 





| 2532. Witttam Wuire, Thurlow-road, Hampstead, “‘ Sewage and cesspool | in the specification of letters patent granted to William Edgar Prall, the 


| wWater.”—24th July, 1873. 
2580. Taomas Buack, Liverpool, “ Valves.”—30th July, 1873. 
2784. ALEXANDER FarrRuie WiLson, Buckinghain-street, Adelphi, London, 
* Extinguishing gas lamps, &c."—22nd August, 1873. 


French horns.”—30th August, 1873. 


Hatron, Southport, ‘‘ Venetian blinds, &c.”—2ad September, 1873. 
oS ae Noap, Polley-road, Plaistow, ‘‘ Fire-lighters.”— 5th September, 
to. 
3005, WILLIAM ANDREW McINrosa VALoN, Ramsgate, “Gas.” 
3vll. GzorGe WELLER RicHarpson, Southampton-buildings, London, 
“ Ventilating and pumping.” 
| 3u17. Wittram WALKER, Manchester, ‘‘ Regulating temperature of liquids 
and fluids,”—13th September, 1873. 
3051. Jonny Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Heckling 
hemp, &c."—A communication from John Rinek. 
3052. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “Operating 
steam engine yalves.”—A communication from William Jay Stevens, 
Dudley Sanford Steele, and Nathan Woodhull Condict. 
| 3053. Henry Garber, Fleet-street, London, “ Ventilating furnaces.”— 
| A communication from René Gigodot. 
3056, ALEXANDER WILLIAM GILLMAN and SamveL Spencer, Castle Brewery, 
_ George’s-road, Southwark, Surrey, “* Preservation of beer.”—17th 
September, 1873. 
3067. James FieLpina, Blackley, “‘ Railway brakes.”—18thk September, 
1873. 
3085. CHARLES NEwBOLD EyLanb, Walsall, “ Buckles or claps for braces, 
belts, and bands.”—~19th September, 1873. 
3092. Henry Deacon, Appleton House, Widnes, “ Alkali.”—20th Sep- 
tember, 1873. 
3101. Joun CLayron Mewsury, Fleet-street, London, “ Lighting railway 
carriages with gas.”—-A communication from Julius Pintsch.—2z2ad 
September, 1873. 
3121. WiLLIAM 4 HISTON, Langley, near Macclesfield, ‘‘ Dyeing and printing 
silk and other woven fabrics,’ —24th September, 1873. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
- > ~~ of the Commissioners of Patents, within twenty-one days of 

ts . 





List of Specifications published during the week ending 
24th October, 1873. 

279, 1s.; 317, 10d.; 321, 8d.; 334, 8d.; 339. 
3, 104.: 365, Sd.: 866, Sd.; 373, 1s, 2d.; 375, Sd.; 
id.; 386, Gd.; 389, 10d.; 891, 1s. 4d.; 396, 1s. zd.; 
3.; 416, 10d.; 427, 10d.; 450, 8d.; 467, 10d.; 468, 

dd.; 472, 10d.; 451, 10d.; Sd.; 485, 1s.; 487, 28.; 497, S8d.; 499, Is.; 
50u, 1s. 2d.; 511, 8d.; 520, 1s.; 541, 1s. Sd.; 550, l0d.; 699, 4d.; 700, 4d.; 
701, 4d.; 703, 4d.; 704, 4d.; 708, 4d.; 717, 4d.; 718, 4d.; 720, 4d.; 722, 44, 
729, 4d.; 730, 4d.; 782, 4d.; 739, 4d.; 744, 4d.; 745, 4d.; 747, 4d.; 753, 4d.; 
847, 4d.; 1428, bd.; 2057, 10d. 







10S, Is. 8d; 


| 10d.; 346, Sd.; 32 














*.* Specifications will be forwarded by post from the Patent-office on 
| receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-otlice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classijied and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1061. 1H. Hernemann, Hagen, Prussia, “‘ Utilising the exhaust steam of steam 
engines.” —Dated 21st March, 1873. 

The object of this invention is to convert a part of the latent heat con- 
tained in the steam exhausted from a steam enzine into mechanical 
labour. This object is attained by the use of an injector and one or more 
turbine wheels. 
1071. R. W. Arrwoop, London, “‘ Hydraulic :otive power machines.” —Dated 

22nd March, 1873. 

The features of novelty of this invention consist in constructing a 
hydraulic motive power machine of four principal parts, namely, a tur- 
bine with a descending column of water, an ascending column, and an 
air-pump for exhausting the air from the ascending column. The ascend- 
ing column supplies water to the descending column, and thus imparts 
rotary motion to the turbine, which motion also works the air-pump, and 
is designed to keep up a continuous supply of water to the turbine, the 
escape water being used over und over again. 

1089. J. H. Jounson, London, ** Steam generators."—A communication.— 
Dated 24th March, 1873. 

This invention comprises a vertical or a horizontal generator so con- 
structed as to present the water in a thin film to the direct action of the 
heat. Such heated water rising continually, and by its forced and con- 
stant circulation preventing the tormation of deposit on the sides of the 
fire-box or boiler. A series of double or internal and external pendant 
tubes containing a thin film of water between them are suspended from 
tie roof of the fire-box and from a hood covering the same, such hood 
cummunicating by a pipe with a depositing box into which the more highly 
heated water rises and deposits its sediment to be removed at intervals 
by a blow-off cock. An envelope of sheet metal surrounds the fire-box so 
as to enclose a thin film of water which rises upwards into the hood and 
thence into the depositing box. In a horizontal boiler the tubes will be 
placed horizontally in lieu of vertically. 

1098. W. H. Wise, jun., West Hartlepool, “* Furaaces."—Dated 25th March, 

1873. 

The novelty of the invention consists in the application of beaters or 
throwers to furnaces of steam boilers, which are placed in a closed cham- 
ber at the entrance thereof, which are at variable speeds caused rapidly 
to revolve, and which are in conjunction with movable guide-plates em- 
ployed for distributing small coal evenly over the grate of such furnaces 
for the purposes of combustion. 

1100. J. McEtroy, Sale, Cheshire, ‘‘ Slide valve gear of steam engines.” — 

Dated 25th March, 1873. 

This invention consists, First, in an arrangement for regulating by 
hand the amount of expansion. Secondly, in the employment of three 
instead of four eccentrics in engines where two cylinders are used. 

1luy. T. A. NieLp, Dukinjield, Cheshire, “ Fuel economisers.”—Dated 26th 

March, 1873. , 
The inventor employs pipes made in the form of a ring and cast with 
branches, by means of which they are connected together. Each ring is 
provided with a scraper, or with scrapers, which revolve around the axis 
of the ring and are arranged to yield when nearing the branches. The 
water circulates from one ring tu another throughout the series. 

1125. J. SHutrLeworrn, Lincoln, “ Steam boilers and furnaces.” —Datet 

26th March, 1873. 

This invention relates to the construction of steam boilers, with fire- 
boxes specially adapted for burning straw, reeds, grass, or other similar 
fuel, and consists in forming the fire-door open to the bottom of the fire- 
box as already adopted in certain constructions of portable engine boilers, 
and in introducing the straw or like fuel to be burnt at the lower portion 
of this fire door or underneath the fire-box through an aperture in the 
fire-bars, either through a detached tube or ees hopper, or through 
a double-sided oven forming a = of the boiler. The bottom of the fire- 
box is closed either by the ordinary fire-bars and ashpan, or by a plate 
perforated or not as may be found preferable. An inclined grating or 
perforated plate is also placed across the fire-box, so that the gases may 
be more effectually mingled before entering the boiler tubes. 

1249, J. S. CrosLanp, Manchester, ‘‘ Steam boiler or generators.” —Dated 4th 

April, 1873. 

The improvements consist in forming or placing one or two furnaces 
and fires with one or two flues within either the upper or lower boilers of 
those boilers or generators, as specified in the several letters patent granted 
to the petitioner numbered and dated respectively No. 2083., A.D. 1898, 
No, 2818., A.D. 1£70, Nu. 2749., A.D. 1871, No. 1962., a.p. 1872, and No, 3310. 
A.D. 1872, and the improvements consist in applying the conical or 
parallel tubes connected to an upper or lower boiler or generator, as 
shown and described in the petitioner's said several letters patent, and 
placing and connecting the same to a single or double-flue boiler, and 
which single or double-flue boiler may contain conical, parallel, or hori- 
zontal tubes as may be desired. 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 





stands.” —26th June, 1873. 
2824. Freperick HENRY VARLEY and Epwarp Furness, Stoke Newing- | 
ton, “Couplings,”—4th July, 1873. 


1051. W. R. Lake, London, ‘‘ Supplying locomotive tenders with water.” —. 


15th day of November, 1872, No. 3410. The said specification describes 
a water tank into which water is admitted by a valve opening and closing 
automatically, The aforesaid apparatus, having no appliances whereby 
the valve can be adjusted or an obstructing body or substance removed, 


| 2866. Henry Bassett, Hampstead-road, London, “ Valve trumpets and might fail to act at certain times, and therefore occasion great incon- 


venience. Toovercome this difficulty the inventor has devised mechanism 


2884. Epwarp Hawortn Harroy, Everton, Liverpool, and GrorcE whereby the said valve shall be adjustable from above the reservoir, 


while its capability of autumatic action, as described in the said former 
specification, is retained. He may use eithera hinged or a clacked valve, 
ora spindle valve ; he arranges in combination with the said valve a lever 
pir oted to the walls of the tank or other convenient support. From this 
ever a rod extends up above the reservoir to a convenient position to be 
manipulated by any person at the station. It is necessary that the sub- 
merged tank should be secured or held in its pusition at the bottom of 
the well or reservoir, otherwise when the water is expelled therefrom, 
the said tank would rise to the surface of the water in the reservoir. For 
this purpose he may use braces extending from the walls of the tank to 
the walls of the reservuir, or he may make the eduction pipe serve as a 
stay. For attaching the end of the air reservoir pipe to the end of the 
water reservoir pipe he uses a coupling, the male part of which has a 
collar on one ro through which he cuts two grooves to permit the pas- 
sage of two hooks on the female part of the said coupling. 

1054. J. W. Gray, London, ** Paving blocks or slags.” --A communication.- 

Dated 20th March, 1873. 

The specification of this invention describes forming blocks or flags for 
paving purposes by a layer of pure asphalte superposed on a base or 
groundwork of bituminous beton. 

1102. 8S. Lawson, J.rmingham, “ Carriage axles and axle-boxes.”—Dated 
25th March, 1873. 

According to this invention the barrel of the axle-box is made of tubing, 
and the head or large part of the axle-box is made of a separate piece, 
which is connected with the barrel part by screwing. The front or outside 
bearing of the axle is of the ordinary kind. An internal rounded or 
inclined shoulder is made in the axle-box, where the head is screwed to 
the barrel part, the said shoulder bearing against a correspondingly- 
shaped collar on the axle. At the back of this collar is an annular recess 
for containing oil, and following this is a back collar for the packing to 
bear against and for preventing the escape of oil. The head of the axle 
box terminates in a cap screwed thereon, made in two parts. This cap 
prevents the oil from escaping, and also serves to prevent the wheel from 
coming off the axle-box in case the axle breaks. The oil reservoir may 
be dispensed with, and the head and cap of the axle-box may be made in 
one piece. 

1103. H. Hotpen, Harborne Stasfordshire, ‘‘ Carriage axles and axle boxes. 
—Dated 25th March, 1873. 

According to this invention the axle-box is made of malleable or an- 
nealed cast iron, or of gun metal or other hard metal or alloy, by casting; 
and in the inside of the cast axle-box a steel or case-hardened tube 1s 
fixed. The collar end of the steel or case-hardened tube of the box has 
a conical or parabolic figure, and takes its bearing upon a separate 
bearing-piece fixed by lugs in a recess in the collarof the arm of the axle. 
The axle-arm is cylindrical, the cone being dispensed with, and, instead 
of case-hardening the axle-arm, a thin case-hardened or steel tube is fitted 
thereon. This tube is fixed upon the axle-arm by rivets or screws at the 
collet end, the other end of the tube taking a support on the separate 
bearing-piece described. 

1108, R. F. Farwir, London, “ Trucks or bogies for railways.”"—A commu- 
nication.— Dated 26th March, 1873. 

This has reference more particularly to rolling stock for narrow gauge 
railways where the centre of gravity should be as low as possible. The 
essential feature of the invention is that elliptic springs are placed on each 
side of the bolster instead of above or below it. 

1112. A. C. Sonnrac, London, “ Platforms of railway stations.” — Dated 26th 
March, 1873. 

The invention consists in the construction and application to platforms 
of railway stations of a collapsing fence, to be raised and lowered by the 
signalman, for preventing persons entering or alighting from a train 
while in motion, thereby preventing accidents. 

1116. J. E. and A. Dowson, London, “ Tramways.”"—Dated 26th March, 
1873. 





Constructing them of longitudinal sleepers of metal formed longitudi- 
nally of two or more pieces ; fitting them together so as to furm a con- 
tinuous bearing for rails on straights and curves; forming them to receive 
and to hold rails. 

1l4l. S. ALLEY, Glasgow, “* Wheels.”"—27th March, 1873. 

This invention relates to wheels of the kind described in No. 1454 of 
1869, and one improvement consists in shaping the eye of the plate with 
an additional undulation, the groove in the hub being shaped to cor- 
respond. In a similar way an additional undulation may with advantage 
be formed at the outer edge of the plate. Another improvement consists 
in preventing the tire from slipping round in the plates or the plates 
from slipping round on the hub by torming a notch in the projecting rib 
of the tire and hub respectively ; and by rivetting on each plate either a 
separate tongue for each notch or a radial strip, its ends placed to enter 
the tire and hub notches respectively. By the present invention also the 
nuts on the screw bolts which tie the plates or discs together are pre- 
vented from working loose by slight projections formed on their inner 
faces and entering slight indentations formed in the rings or washers on 
which they bear. 

1226. A. M. Cuark, London, “‘ Falling carriage heads."—A communica- 

tion.-—Dated 2nd April, 1873. 

The invention relates to a rest or support for the bows of falling car- 
riage heads, and consists of a bolt or head projecting from the side of the 
carriage seat,on which bult is placed a thick tube of soft vulcanised 
rubber with a thickened rib along its upper surface forming a cushion for 
the bows to rest on. A washer of larger diameter than the tube is placed 
at each end for the outer Lows to cushion against. 

1261. R. Stone, Liverpool, ‘* Composition to be used for making, laying, r 

surjacing roadways, d&c.”—Dated 4th April, 1873. 

A composition according to this invention consists of lead ore ground 
or pulverised into a fine powder and then mixed with cement, fine 
ground flint, or halkin, mountain, or other hard fine close grained 
stone, mixed and set with pitch, tar, rosin, or other suitable binding 
liquid ; the whole forming an asphalte, which is laid under pressure by 
rollers or otherwise, and is suitable for making or surfacing roadways, 
footways, or other surfaces, and rendering them safe and slipless. The 
use of lead ore as an ingredient is a sufficient guarantee that the surfaces 
cannot be slippery in any weather. The composition may be used in 
cuunection with any aspbalte, concrete, or plastic material used in the 
construction of roads or other surfaces, or a composition consisting of 
finely ground or pulverised lead ore mixed with pitch, tar, rosin, or 
other amalgamating or binding material may be used as a topping or 
surface layer in conjunction with any known method of constructing 
roadways or other surfaces, the use of the lead in the composition serving 
to render roadways safe and slipless. 

3°20. W. E. Simonps and W. H. Dyer, Hartford, Connecticut, U.S. 

“ Wheels."—A communication.—Dated 24th September, 1873. 

This invention is an improvement in the manufacture of carriage 
wheels. A mould is used in which an annular band of iron, steel, or its 
equivalent can be introduced into the matrix through an annular 
opening in the sand. The metal for the body of the wheel, as soft and 
tough cast iron, is cast within the band; and the metal for the tread or 
tire, as hard cast iron or steel, is cast without the band. The band is 
then withdrawn while the two metals are still fused, leaving them in con- 
tact so that they weld or fuse together. producing a wheel with a soft and 
tough body welded to a very hard tire or tread. A modification is to 
cast the tire into shape of steel quite hard, then heat to or near weldin 
heat, and put in a common mould, or put the tire into the mould | 
heat both together, and finally cast the iron or steel centre within the 
heated tire so that the two will weld together. 








Class 3,—FABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

Fabrics, &c. 

1035. F. Freminec and J. Mttyer, /lalifax, “* Apparatus for flattening or 
shaping wire to be used in the manufacture of wire curds, &c.”—Dated 
20th March, 1873. 

For flattening or shaping to various sectional forms the wire used in 
the manufacture of wire cards, and for the feed wires of looms for weaving 
the inventors pass the wires between two pulleys. The pin or pivot of one 
of said pulleys is fixed in a stationary bearing, and the pin or pivot of the 
other of the said pulleys is fixed in a movable bearing, the peripheries 
of the said pulleys thereby being capable of more accurate adjustment. 

1075. C. Parkinson, Accrinvton, Lancashire, “‘ Beaming or warping yarn, 
—Dated 22nd March, 1873. 

The object of the inventiun is to stop the machine when an “end” or 

thread breaks. The inventor employs a cross-shaft with two vertical arms 

which c a cross-bar or “ feeler” working to and fro under a 

grating having slits therethrough. To one end of the cross-bar is secured 

two catches which are carried to and fro by the motion of the 
croas-bar immediately over or under » notched horizontal bar; a notch 
in the side of the latter holds a vertical wy or: to the boss ~ 





communication.—Dated 20th March, 1873. 
This said invention relates to improvements in the apparatus describeg 
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fixed on the cross-shaft, to which, by means of the links, they impart four 

partial rotations of the cross-shaft and motions to the “feeler”-bar for 

each revolution of the disc. 

1096. K. Hucnes, Birmingham, \“ Textile fabrics."—Dated 25th March, 
1873. 


This consists of a combination of raised surfaces upon cylindrical or 
segmental drums or rollers with clips or pressers in which type may be 
arranged, which take over or into or both over and into such raised sur- 
faces ; said clips or presses being used singly or in pair, and alone or in 
combination with rollers such as those used by printers, by which ink or 
colour can be impressed or imprinted upon the raised portions of mate- 
rial under treatment, while the clips or presses hold the sunken portions 
down below the surfaces of the raised portions receiving the impressions. 
1118. W. E. Genae, London, “ Drawing, spinning, reeling, &c., all textiles.” 

—A communication.—-Dated 26th March, 1873. 

The twister-whisk, the subject of this invention, is an apparatus by 
means of which, and upon which, one or several single or compound 
threads of any textile may be drawn, spun, reeled, rolled up, twisted, or 
thrown and doubled. By the rotary motions of one of its two main 
parts the twister-whisk can, according to the case, and by working only 
upon a centre of motion that represents one of the two ends of the textile, 
produce the following effects:-(1). The drawing, the winding off or 
reeling, and the rolling up of one or several threads; (2) The torsion or 
twisting of one of several threads; (3) All these effects simultaneously 
combined, including the retorsion or doubling at every degree and on one 
or several threads. The purpose of this apparatus is, therefore —First, 
to draw, to spin, to reel, to roll up, to twine or twist, and to double all 
textiles generally ; Secondly, and particularly the drawing and throwing 
of every description and kind of silk. The twister-whisk is compused of 
two main parts and of a third part auxiliary to the two others. The 
whisk, one of the main parts effecting the reeling and rolling of the 
textile is composed of a shaft carrying a pulley, which receives the 
motion. A clutch coupling-box uniting the shaft just mentioned with a 
pivoting shaft with shoulder carrying and driving the whisk. The 
whisk, on which the textile is wound or rolled up may be replaced by a 
drum or a spool, or other suitable apparatus, when operating upon a silk, 
the grit or gum of which is not softened. The whisk has one or two 
movable bars for slackening the silk on the apparatus, or for taking it out 
if required. The twister, which operates the torsion or twisting of the 
textile. is the second main part of the apparatus, and is com d of, 
first, the twister-frame; secondly, a tubular and shouldered pivot; 
thirdly, a glass tube set in the tube of the pivot, and giving passage to the 
thread ; fourthly, a step, on which turns the pivot of the whisk-shaft ; 
fifthly, a drawing-plate or thread-holder ; sixthly, a pulley receiving the 
motion. The textile, in passing into the twister, sets in motion a batten 
(tavelette) provided with a small mechanism for measuring the length of 
the thread winding upon the whisk. The come-and-go motion directing 
and distributing the thread on the whisk isthe Third part of the apparatus 
and the auxiliary of the other two. It is composed of, first, a small 
board, on which are fixed the drawing-plates or thread-holders which 
guide the thread ; secondly, a connecting-rod ; thirdly, a crank ; fourthly, 
a horizontal shaft ; fifthly, a toothed-wheel fixed on this shaft; sixthly, 
a pinion, fixed on the pulley-shaft to direct, and gearing with a toothed- 
wheel on the horizontal shaft. The five first pieces of the come-and-go are 
dependent on the twister, and the sixth one is dependent upon the 
whisk. 

1128. R. and T. Frevpen, Lancaster, “ Pickers used in looms.”—Dated 26th 
Mareh, 1873. 

The picker consists of a piece of hide of the required length and breadth 
and with a projecting end folded lengthwise, and the projecting end is 
lapped over to give additional strength to the leg of the picker, the two 
parts of which are then secured together by a wire staple, or the project- 
ing end may be large enough to leave a tab for attaching the picking band 
by which the picker is thrown. 

1150. J. H. Jonnson, London, “ Treatment of certain vgetable fibrous 
substances."—A communwation.—Dated z7th March, 1873. 

This invention relates to the manufacture of flaments and paper of a 
silken texture from the back of the mulberry tree as well as from the 
roots and branches thereof, which latter have never hitherto been made 
available for such purposes. The branches are utilised according to this 
invention by first subjecting them to the action of a mechanical or other 
cutting apparatus which cuts them up into pieces of a suitable length ; 
these pieces are bruised, crushed, or ground beneath heavy millstones. 
The branches thus bruised, crushed, or ground as well as the bark derived 
from the tress or from the peeling of the branches are then dried either 
in the sun or otherwise, and afterwards subjected to maceration until the 
epidermis becomes separated from the filamentous portion, which is ex- 
tracted separately and dried until it acquires a glossy whiteness. This 
fibrous material is then carded or combed in order to yield filaments of 
yreat strength, which are specially suitable for the manufacture of every 
description of ‘* twistings” or ‘‘cords.” The waste products resulting 
from these different operations are employed for the manufacture of 
paper of every description, from the finest to the most ordinary kinds at 
a cheap rate. 

1151. J. H. Jonsson, London, “ Drawing rollers of spinning mules.”—A 
communication.—Dated 27th March, 1873. 

This invention consists in the substitution for the duplex and costly 
covering of cloth and calf skin, hitherto applied to the drawing rollers of 
spinning mules, of a single covering consisting of a tubular piece of india- 
rubber stretched over the surface of the rollers, which covering is sub- 
sequently coated with varnish to protect it from the influence of heat, 
and to render it less flexible. By the use of rollers so covered a saving 
of at least 30 per cent. in the first cost is effected, the thread is less 
liable to become broken, is of a more even and regular character, and 
the cops produced therefrom are much more compact and close. 

1378, A. P. F. Desmares, Paris, ‘‘ Relief designs or patterns on woollen 
Sabrics."—Dated 16th April, 1873. 

This invention relates to a process of and apparatus for producing on 
woollen stuffs patterns distinguished by portions of the surface bein, 
teazled to a nap, while other portions are left flat. The stuff is pass 
slowly over the rounded edge of a knive, above which a teazling roller 
revolves rapidly. This roller 'can be raised or lowered, so that it 
either revolves clear of the surface of the stuff and leaves a transverse 
band of it flat, or that it is brought down to bear on the stuff and raise a 
band of its surface toa nap. A grating of longitudinal bars can be laid 
over the knife between the stuff and the teazling roller, so that its bars 
protect parts of the surface from the teazling action, and thus longi- 
tudinal napless bands can be produced. By this means the whole sur- 
face of the stuff, or only longitudinal or transverse bands of it, or bands 
both longitudinal and transverse, can be teazled to a nap. After such 
teazling the stuff is subjected to the action of a brushing roller, which 
removes the flue or loose fibres. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour- 
Mills, d&c. 
1095. J. James and 8, Burven, Leicester, “‘ Gathering and tying wheat, dc.” 
—Dated 25th March, 1873. 

This invention relates to improvements in machinery for gathering and 
tying into bundles or sheaves, wheat and other cereals, and consists of a 
numberof arms carried on a rocking shaft, which arms collect the cut wheat 
from the field, as the machine travels along, and deposits it into rotating 
holders, which holders convey it to another part of the machine to be 
tied into bundles. The tying is effected by means of a pair of double curved 
or S-shaped plates, between which the ends of the band for securing the 
wheat is passed, and by which they are twisted and securely connected 
together. 

1113. L. McDonatp and M. Lenenwan, Dublin, “‘ Harrowing, rolling, and 
sowing corn and seeds,” —Dated 26th March, 1873. 

This invention consists in the construction of a machine in which a 
rotary harrow, a roller, and a corn or seed sower or distributor are com- 
bined, and which by one course over the land performs the several opera- 
tions of harrowing, rolling, and sowing, instead of a series of operations, 
as heretofore 
1138. G. R. Hay, Glasgow, ‘‘ Manufacture of wheaten flour.”—Dated 27th 

March, 1873. 

This consists essentially in separating the dark coloured particles con- 
tained in or attached to wheat grains. The wheat is screened, cleaned, 
“ended,” and broken into two halves; separation is then effected, the 
fleshy halves being ground and dressed into flour by themselves, whilst 
the germs are separated from the black dust or offal, and if desired, 
ground into flour. 

1165. J. WitiiaMs, Somersetshire, “‘ Apparatus for feeding sheep, dc.” —Dated 
28th March, 1873. 

This apparatus consists of a series of conical troughs mounted on a 
platform arranged as a manger. Each trough is f ed with a separate 
feeding aperture, and the whole is covered by a span roof, in the side 
of which is a weatherproof shifting board for supplying the troughs 
through the entire length of the apparatus. Being mounted on wheels it 
is easily removed from place to place. 

1167. J. Havennann, Sheffield, ‘‘ Machine for cutting the teeth in sickles dc.” 
—Dated 28th March, 1873. 

This invention consists in having a body or head stock mounted on a 
table or feet, and so arranged that a slide which carries the chisel or tool 
for cutting the teeth is operated by an eccentric shaft ; and in the employ- 
ment of rollers ——— by a catch, change-wheel, and spur-wheel 
motion, so that the sickle or article whilst have a con- 
tinuous drawing or traverse motion communicated to it; 
which carries two of the said rollers being loose or hinged, so that they 
will adjust themselves to the difference in the thickness of the sickle, 








spiral spring being inserted between the top of the bearing and the body. 
Another spring is employed on the top of the slide or strikers, adjustable 
by hand-wheel and screw, so the eccentric not the whole 
weight or force of the blow upon it. The inventor also employs a 
movable guide, adjustable by a spiral spring, so as to allow for the curva- 
ture and different widths of the sickle. By means of this invention he is 
enabled to cut a greater quantity of teeth in a given time and produce a 
— = or even surface of them, and consequently save expense 
an ur. 


Class 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming and Ventilating, dc. 

1037. J. W. A. Taytor, Headington, Oxfordshire, ‘‘ Construction of fire- 
places specially adapted for economising fuel and diffusing heat.”—Dated 
20th March, 1873. 

The novelty of the invention consists in constructing the back, top, 
sides, and bottom of fire-places containing the grate in private or public 
buildings of a hollow chamber or receptacle in which the waste heat 
of the fire generates hot air which issues from the same through 
openings in the front for the purpose of assisting in diffusing warmth into 
the room. 

1070. H. Martin, “ London, ‘‘ Manufacture oy concrete, dc.”—Dated 22nd 
Morch 1873. 

These improvements consist in the construction of a simple machine 
worked on the lever principle, by means of which concrete bricks, 
blocks, tiles, and other building materials may be manufactured from 
various kinds of hard refuse, such as cinders, slag, ballast, brick rubbish, 
&e. 

1077. J. J. Myers, Southampton, ‘‘ Removing and neutralising noxious 
smells.”—Dated 24th March, 1873. 

First, in enabling the pent up sewer gases in water-closets, drains, dead 
wells, sewers and sinks, and their connections in dwelling-houses and other 
buildings to make their escape in the open air, and supplying in their place 
atmospheric air. Secondly, in preventing all escape of sewer gases into 
dwelling-houses from water-closet fittings. Thirdly, in rendering the lid 
or cover of the water-closet seat y by the abi of noxious 
smells, 

1085. W. E. Porrer, Liverpool, ‘‘ Fastening for holding the cords of window 
blinds.”—Dated 24th March, 1873. 

The features of novelty which constitute this invention consist in pivot- 
ing or hanging to a plate or bracket two levers or their mechanical equiva- 
lents, which levers or their mechanical equivalents are arranged to 
converge together and bite or hold the blind cord between them. The 
biting edges of the levers are made concave and convex respectively. 
The levers are prevented having too at an upward tendency bya 
quadrant and pin which effects that object. A modification consists of 
using one lever or its mechanical equivalent working up to or against a 
lug or provision on the plate or bracket, the cords being Bela between the 
levers and the said lug or provision. 

1104. F. Brampton, Birmingham, “‘ Fire-grates or stoves.”—Dated 25th 
March, 1873. 

According to this invention the grate for the fuel is inclosed in a rect- 
angular or other shaped chamber or casing, so set in the recess in the 
wall of the room that a space is left between it and the said recess, The 
grate is supported on the foundation plate of the chamber, and is intro- 
duced into the ch at an opening in front. The front of the grate is 
external to the chamber, the body of the grate, which is made of fire-clay, 
being within the chamber. The fire-bars are broader and thinner than 
usual, and are inclined after the manner of louvre boards. The fire-clay 
body of the grate is prolonged upwards, and conducts the heated air to the 
top of the chamber, from whence it descends to the bottom, and escapes 
by a vertical flue within the chamber to the chimney. The chamber is 
thus heated, and gives off its heat into the apartment, the combustion of 
a small quantity of coal being sufficient to effectually warm the apart- 
ment. A trough containing water at the base of the chamber supplies 
moisture to the heated air entering the room, Fresh air is admitted by 
an opening at the back of the fire-grate or stove, the said fresh air 
passing under and around the chamber described before it enters the 
room. 

1137. J. L. Nancarrow, Grampound, Cornwall, *‘ Roofing.” —Dated 27th 
March, 1873. 

This invention consists in the construction and in the employment of 
roofing tiles with ridges and grooves in combination with locking pieces 
or tiles made to fit over the parts where two tiles meet, whereby roofs 
that are constructed with tiles and locking pieces are rendered very 
durable and perfectly weatherproof, while at the same time the cross 
laths now used may be dispensed with ; a nail with cup-shaped head and 
leather washer is described. 

1211. B. Tipeman, London, “ Window sashes and frames.”—Dated 2nd 
April, 1873. 

The sashes are provided with movable tongues or laths in each stile of 
each sash, which tongues or laths answer the purpose of staff beads and 
parting beads as at present used. By means of screws these laths or 
tongues are moved into grooves in pulley stiles of sash frames. These 
sashes are hung on centres, and will revolve so that the outside of the 
sashes can be turned into the room for the purposes of cleaning or 
repairs, or the sashes can be removed from the frames without the 
trouble of taking down beads and taking off lines as at present. 











Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 

1080. H. Henke, London, “ Breech-loading fire-arns.”—A communication. 
—Dated 24th March, 1873. 
The invention ist a pr gation of the hammer in such a way 
that it passes through an opening in the fixed breech, to permit the gun 
to be cocked as an ordinary gun. Also in a modification of the cartridge 








extractor, whereby it is pletely r t of the movable breech- 
piece and operated by the trigger guard lever to eject the spent cartridge 
case, 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In 
srtuments, Lamps, Manufacture of Dress, &c. 

1031. J. W. Lea, London, “‘ Shirts, dc.” —Dated 20th March, 1873. 

This consists in forming a division down the front of the shirt from the 
part where the linen front is attached to the bottom of the skirt, the 
edges of one side of the shirt underlapping the other side. The 
buttons are placed down the central part of the front of the shirt and a 
portion of the skirt. The front portion of outer shirts may be secured by 
additional buttons at the side of the bottom of the front or in other 
convenient positions. 

1033. R. Morris, London, ‘‘ Boots and shoes, and socks to be used therewith.” 
—Dated 20th March, 1873. 

The features of novelty of this invention consist, First, in adapting soft 
sheet metal or gutta percha between the two soles, also making the outer 
soles of boots and shoes with a wall or strip of leather fixed thereon, 
thus leaving s' between the inner and outer sole, and giving 
flexibility to the same ; Secondly, in making loose socks by using a sheet 
lead course with a leather bottom and a top covering of curled hair or 
flannel ; Thirdly, in making clogs with a wrought metal frame combined 
with leather. 

1039. A. Heaven, Manchester, ‘‘ Manufacture of table covers, d&c.”— Dated 
20th March, 1873. 

This invention ists in facturing table covers and other similar 
articles of a peculiar description of cotton fabric which combines great 
strength, durability, and economy. The fabric is woven in an ordinary 
jacquard loom, by which the surface of the fabric is raised in the required 
manner to produce an imitation of a woollen fabric. 

1056. R. Youne, London, ‘‘ Manufacture of shirts, fronts, dc.”—Dated 21st 
March, 1873. 

The novelty of the invention consists in stapes | such articles of 
wearing <_——e as shirts or fronts with duplicate overlaps at that por- 
tion exposed to the chest, and so arranged that when the one first ex- 
— becomes soiled it can be readily tucked under, and the duplicate 
lap hitherto covered can be readily brought to the top so as to expose a 
second time a clean front. 

1091. J. G. Tonaur, London, “ Musical instruments.”—A communication .— 
Dated 24th March, 1873. 

The ——— is an improved musical instrument of the description 
known as chemical harmonica. It is well-known that when a pure 
hydrogen gas jet burns in a glass or China tube or other vibrating mate- 
rial a pleasant soft tone or sound is produced, The characteristic novelty 
_of this improved instrument consists in the construction of the burners 
and in the combined a) tus er a ae to act on these burners by 
means of the touch on the keys si! r to an ordinary piano, in order to 
obtain the sound or note required, or to stop it instantly as required. 
The burners are constructed with double oscillating branches in such 
manner that the two jets are brought into one by the contact of the two 
arms or branches, whilst at the moment the sound or note is produced 
the two branches are separated and form two distinct jets, which produce 

e vibration and quent sound in the glass, , or other tube 
which surrounds the branches of each jet or burner, These improve- 
ments in the construction of the pyrophone consist, First, in dispensing 
with the inlet cock for the gas, Secondly, in the means employed for 











dipensing with the two cocks heretofore employed for regulating the 

passage of gas to the two branches of each tube. Thirdly, in a more 

simple arrangement of mechanism for tr itting the m it of each 

key to its two corresponding b h 

1107. J. H. Jounson, London, “‘ Threading necdles."—A communication. — 
Dated 25th March, 1873. 

This invention comprises, First, a spool with which is combined a 
needle-threading device ; Secondly, a needle-threading device arranged 
for attachment to or forming part of a spool; Thirdly, a needle-threading 
device attached to or forming part of a spool, and constructed with open 
grooves, so as to enable a needle to be threaded either with loose thread 
or with thread attached to a piece of work ; Fourthly, a needle-threading 
device specially constructed with open grooves adapted for application to 
a sewing machine needle; and Fifthly, a needle-threading attachment 
with open guiding grooves for the needle and thread respectively, com- 
bined with a sewing machine needle and needle-arm. 
= 7 Hamitton, Ireland, ‘‘ Sewing machines."—Dated 26th March, 

This invention relates to improvements on the invention for which 
letters patent were granted to the applicant, bearing date the 15th of 
February, 1872, No. 474, and consists essentially in substituting three- 
throw cams for the single throw cams worked by gearing for working 
the needle and shuttle ; also in the addition of a special swell on the feed 
cam for causing the needle to separate or open out the shires at every 
fresh stitch ; also in causing the guide for the needle slide to work in» 
guiding groove in the neck of the machiue itself, and in imparting 
motion to such guide direct from the periphery of the shuttle cam. 

1127. B. Hartow, Macelesfeld, “ Wringing, mangling, and washing ma- 
chinery.”—Dated 26th March, 1873. 

The features of novelty in this invention consist in a novel combination 
and arrangement of compound levers, and method of mounting them for 
producing the necessary pressure between rollers used in wringing, 
mangling, and other similar machinery, and in the construction and use 
of a receptacle with a ribbed or currugated interior, which is caused to 
move to and fro beneath a suitable roller mounted in stationary guides for 
the purpose of producing a rubbing action useful in washing clothes and 
other similar articles. 

1159. H. S. K. Bevvairs, Oxfordshire, ‘ Apparatus for turning over the 
leaves of music.” —Dated 28th March, 1873. 

By this invention each leaf of music is turned over by the weight of a 
metal ball fixed to one end of a string attached at the other end to a clip 
holding the leaf of music and operated by suitable mechanism actuated 
by the knee or foot of the performer. 

1161. W. J. Barser, London, ‘‘ Boot and shoe toepieces or tips.”—Dated 28th 
March, 1873. 

In a toe-piece or tip swaged or raised and shaped with a curfed flange 
in the front for the purpose of protecting the toe part of the upper 
leather of boots and shoes, he forms a grating in the metal or plate which 
is placed between the upper leather and the bottom sole, the transverse 
piece of metal or bars forming the grating, being rounded or sharpened on 
the under side. The toe-piece thus formed is capable of being used with 
and secured to a sewn boot by the one process of sewing the sole to the 
upper leather. 

1226. W. Pauiiser, London, ‘‘ Improvements in boots and shoes.”—Dated 2nd 
April, 1873. 

This invention relates to inner soles for boots or shoes made of cork 
with a lining of leather or canvas on the upper side, these soles being 
secured by stitches passing right through the sole, the stitches being 
drawn tightly so as to be embedded in the inner sole, while they are pre- 
vented from being drawn through the cork by the leather or canvas 
lining. The invention relates also to a mode of securing the soles to 
strong boots or shoes by first rivetting them on in the usual way, then 
placing socks within the boots or shoes so as to cover the rivet ends and 
securing these, and farther securing the soles by stitching through all. 
The invention relates farther to the use of screwed hobnails, screwed into 
soles instead of being driven, so that they are less liable to become 
loosened. Or instead of using screws for this purpose, nails made with 
barbs along their shank are driven into the soles, the leather closing in 
behind the barbs so as to hold the nails in place. The invention also 
relates to the use of pins, spikes, or nails with barbs along their shanks 
instead of rivets, such pins, spikes, or nails being driven in and held 
without clenching by the leather closing in behind the burbs. 








Class 8.—-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of kod, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paini, Manures, &c. 

1034. C. Srusss, Liverpool, “‘ Apparatus for heating brine in the manufuc- 

ture of salt.”—Dated 20th March, 1873. 

This consists in having the supply reservoir on a higher level than the 
evaporating pan or pans, and feeding the brine to the said pan or pans 
through a pipe or pipes led from the supply reservoir once or oftener 
through the heating furnaces in front of the flues, and thence up into 
the said panor pans. The said feed pipes whilst passing through the 
furnaces are suspended from brackets secured to the evaporating pau. 
The feed is regulated by a stop cock or cocks. 

1043. N. ArHow, Plaskynaston, Denbighshire, “‘ Production of colours fur 
dyeing, &c.”—Dated 20th March, 1873. 

This invention consists principally in utilising the waste or bye-products 
obtained in the purification of crude carbolic acid derived from coal tar 
for the purpose of producing colours suitable for dyeing, printing, and 
staining. 

1044. E. E. Pearse, London, “‘ Manufacture of glucose or grape sugar from 
rice and other grain, and in apparatus employed therein.”-- Dated 20k 
Mareh, 1873. 

The invention relates to converting rice and other grain into glucose or 
grape sugar by feeding such grain through a sealed feeder under steam 
pressure direct into the saccharifier provided with a revolving hollow 
shaft and arms partly Ege ee to admit the steam, Using hydraulic 
pressure in cleaning aud filtering the saccharine solution after conversion, 
whereby a great saving is effected in the expense of the production of 
such sugar. 

1046. I. Bacas, London, “‘ Manufacture of gas, &c.”—Dated 20th March 


1873. 

Mixtures of hydrogen and carbonic acid gases, or of hydrogen and 
carbonic acid gases and carbonic oxide, however the same may bave 
been — or eliminated, through a heated scrubber, the latter being 
placed vertically, and filled with pieces of charcoal, coke, iron, or other 
suitable substances in such a manner that the carbonic acid which passes 
by filtration through the heated mass is converted into carbonic 
oxide, whilst the hydrogen and carbonic oxide (when the latter is 
contained in the mixture) pass by unaffected in their chemical character. 
Instead of merely purifying the gas as above described, the generation 
and purification thereof in one process is preferred. Two or more 
vertical scrubbers charged with suitable carbonaceous materials are 
arranged as a series, ard the whole heated to a high degree. Steam 1s 
admitted to the first of the series, alternately ascending and descending, 
or vice versd, through the same, The scrubbers are heated, by preference, 
by means of the hot blast. 
1055. P. Jensen, London, 

March, 1873. 

Mixing superphosphate manures with silicate of soda or silicate of pot- 
ash or mixtures of them in order to dry off the mauures 
1069. F. HeaLy, Dublin, “ Machinery for raising and treating peat.”—Dated 

21st March, 1873. F 

This invention consists in the construction of machinery for extracting 
and raising and treating, and manufacturing peat into tuel. A frame is con- 
structed on which is supported a long scoop or cradle, which is capable of 
being raised and lowered vertically by means of suitable pinions and wheels 
actuated by a winch handle. At the bottom of the scoop or cradle is * 
box furnished with a double valve opening upwards for the retention of 
the peat. Upon the scoop or cradle being lowered into the box, the peat 
is forced into the same, which, when raised, lifts the peat containel 
therein and forces it through a hollow tube. The tube carries the peat to 
a hopper situated at the top of a cylinder. The interior of the cylinder 1s 
provided with a series of knives or cutting blades extending towards the 
centre and dividing the cylinder into segments. Within the cylinder is 
placed a vertical shaft capable of rotating, the same being provided with 
arms which press the peat against the knives or cutting blades and re- 
duce the same to a state of pulp. Two curved arms are placed on the 
lower of the vertical shaft, and whereby the peat is forced towards 
the circumference of the cylinder, at the lower part of the sides of which 
are provided holes through which the peat issues in a continuous stream 
Fo! cag which are cut off by the points of the curved arms in their revo- 

ution. 
1072. C. W. Harrison, London, “ Impregnating atmospheric air with the 
vapour of hydrocarvon liquids.”—Dated 22nd March, 1873. ‘ 

The specification of this invention describes c g atmospheric a’ 


“ Manures."—A communication.—Dated 21st 


with the vapour of hydrocarbon liquids b ing the air over a greatly 
extended surface of the liquid to meee FP porgen. hee te channel ~y" 


on the under surface of a float to float on the hydrocarbon liquid, an 
afterwards combining pure air with the gas or vapour. 
1073. P. Jensen, London, “ Coke ovens, dic.” —A communication.—Dated 22nd 
March, 1873. a 
Two or more coke ovens heat a salt pan with flues underneath walt 
through it. The heat from each coke oven may be shut off from the 
pan and led into the chimney. 
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went. _— Leeds, “ Ventilating rooms or apartments.”—Dated 24th 
arch, . 
The lower bar of upper sash, or upper bar of lower sash, or both, of 
windows, is or are perforated with holes in a vertical direction from inside ; 
the holes being covered by a sliding cover arran; so as to connect the 
upper and lower sash, in such manner that the window cannot be opened 
from the outside. Air entering is caused to take an upward fountain-like 
direction, and afterwards is diffused without draught in the apartment. 
The slide is retained by catch or set screws. Sometimes a beut tube is 
employed to admit air, bent so as to direct the air in a fountain-like 
direction; applicable to dwelling-houses, railway , and other 
closed vehicles, 
1083. W. Lawrence, London, ‘‘Cooling and heating liquids, d&c.”—Dated 
24th March, 1873. 
_ Chambers, troughs, or trays of corrugated or bent metal, the wort or 
liquid to be cooled or heated flowing against the exterior surface and fall- 
ing from one to the other, and the disposition of them being such as to 
cause agitation of the particles of the wort in contact with the metal. 
The arrangement to be nearly horizontal or vertical or inclined. The 
heating or cooling water to flow internally—pipes in some cases substi- 
tuted for corrugated surfaces. Vapours to be condensed to pass inter- 
nally, and cooling liquid to flow externally. Boiling and heating in 
vessels cast with steam passages or channels on or against the internal or 
external surfaces, 


= Skornes, London, “ Manufacturing gas.”—Dated 24th March, 


This invention relates to certain improvements in the construction of 
apparatus for the manufacture of gas, applicable for the lighting and heat- 
ing of mansions, public buildings, uvchen, conservatories, private 
dwellings, and other purposes. In order to effect these objects the in- 
ventor proposes to place a retort or retorts over a furnace or fireplace, 
which retort or retorts will be heated thereby for the purpose of making 
gas from coal, or any oleagenous substances; the fuel used for heating 
said retort or retorts will also be applicable for cooking and other 
domestic purposes, as well as heating a range or ranges of hot water pipes 
or steam or hot water chests for warming buildings. 

1106. A. M. Ciark, London, “ Preservation of beer, &c.”—A communica- 
_tion.—Dated 25th March, 1873. 

The objects of the invention are :—First, to obtain pure yeast by the 
elimination of the pernicious germs it receives from its contact with air 
or otherwise, which are liable to change the roperties of worts, beer, or 
yeast, and prevent their keeping. Secondly, treating the wort while 
cooling, and even after fermentation, out of contact with air, to prevent 
the introduction of the germs in question. Thirdly, cooling in closed 
vessels in the presence of carbonic acid gas, or of alimited supply of pure 
air. An apparatus is described,for the purpose. 

1115. T. Maxtep, Newnham, Kent, “ Fuel.”—Dated 26th March, 1873. 

Making fuel of a mixture of chalk, sawdust, pitch, and sometimes tar 
and coal ; boiling the mixture and pressing in moulds. 

1121. R. Roperts, F.R.S.C., London, “Powders for the destruction of 

. — and ee es ”— Dated 26th March, 1873. 

is provisional specification describes impri i 
stances with roe Hh ss acid, scala minal 


3 T. Moopy, Somerset, “ Illuminating gas.”—Dated 26th March, 
foe 


This provisional specification describes passing air through a vessel 
filled with capillary or absorbent substance into which petroleum or its 
pay ea are introduced, The air charged with vapour is carried 
off to be burnt. 


1557. A. M. CLark, London, “ Indi oo ication, — 
Seek cAprit, tava. » ‘Indigo blue dye.”—A communication,—Dated 
The invention consists in dissolving indigo in a solution of lime, soda- 
ash, and muriate of tin crystals. To colour with this solution’ clear 
water is heated to 120 deg. Fah., and the solution added in quantities to 
produce the shade desired, bran being added to regulate the alkalies. 





Class 9,--ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 


1067. I. L PULVERMACHER, London, “ Application of magnetism in con- 
nection with electricity Sor curative purposes.” —Dated 21st March, 1873. 
Magnetised spring steel in the form of bands connected by wires from 
a battery are used to apply magneto-electric currents to the human body. 
Special methods are described. 
1180. J. H. Jounson, London, Magnets.”—A communication.—Dated 31st 
March, 1873. 
This invention consists essentially in constructing magnets from a num- 
ber of thin flexible blades united together in the jy of a bundle and 
in lieu of using rigid bars as heretofore ; also in making such ts of 


or table on which an adjustable saw guide is supported, the whole being 
mounted on a tripod. To form an instrument = leve! and striking 
angles in the operations of building, laying out foundations, or other 
purposes, the inventor attaches a spirit level and sight-guides to the 
adjustable platform bar, and places a transit provided with sight guides 
in place of the saw ory which is made to traverse the top of the table, 
so that by means of this transit a line of any required angle with the 
line of the bar may be obtained. 

1093. J. Kitner and S. C. Friston, Sheffield, “Handles and scales of 

butchers’ and dagger knives, dc.”—Dated 25th March, 1873. 

These improvements consist in the japanning and in the ornamenta- 
tion of handles and scales for butchers’ knives, bowie and dagger knives, 
razors, and other similar articles, in the same or similar manner as that 
— in the japanning and ornamentation of papier maché trays 
and other similar goods. 

1094. P.T. pe Mouncig, London, “‘ Machinery for cutting wood.”— Dated 25th 
March, 1873. 

This invention relates to a machine for cutting wood into boards, slabs, 
or veneers of any required thickness. The distinguishing feature of the 
said invention is the employment of a blade, which has a straight sharp 
edge, that is to say, it is not toothed or serrated. The said blade has a 
rectilinear movement perpendicular to the rectilinear movement of a car- 
riage carrying the wood to be cut. The parts are so arranged and com- 
bined that the descent of the said blade takes place when the travelling 
table moves forward. 

1097. S. Sampson, London, “ Rotary and multiplicate printing and num- 
bering machine.”—Dated 25th March, 1873. 

This invention consists in the construction, combination, and arrange- 
ment of mechanism, by means of which strips of paper, card, or other 
material can be printed on both sides with any desired subject matter, 
and also numbered consecutively or otherwise. These objects are effec 
by subjecting the strips to be printed to the pressure of cylinders, on 
the surfaces of which types are mounted (the same being inked by means 
provided for that purpose), and to the operation of rotary numbering 
discs. A perforating arrangement is used in connection with and forms 
part of the machine. Any suitable motive power is employed to produce 
the requisite rotation of the several parts of the apparatus. 

1105. E. C. Vickers, London, “ Paper asa substitute for leather.” —Dated 
25th March, 1873. 

This invention consists in the preparation and treatment of hand-made 
paper by oiling, painting, lling, or jap ing the same, or simply 
coating the same with tan liquor, and then coating the other side of the 
paper with glycerine. 

1117. J. Bracewett and W. Pennett, Leeds, “ Staining wood.”—Dated 
26th March, 1873. 

The ingredients are— First, Brunswick black, to which is added a small 
quantity of linseed oil; Secondly, turpentine; Thirdly, clean water 
mixed with a small quantity of beer; Fourthly, clean water. 

1119. F. A. Woopcock, Lancaster, “ India-rubber."—Dated 26th March, 
1873. 





This invention consists in certain improved methods of treatment of 
india-rubber, or compounds of india-rubber, required in a plastic state, 
dispensing with the preparatory drying, masticating, and crushing pro- 
cesses as well as with the dough-making machine commonly used. 

1122. M. WituiaMs, Wigan, ‘“‘ Burning liquid fuel.”—Dated 26th Murch, 
1873. 


This provisional specification describes injecting liquid fuel into fur- 
naces with superheated or other steam and air, and other improvements 
in burning liquid fuel. 

1124. J. J. Harvey, Kidderminster, “ Washing bottles."—Dated 26th 
March, 1873. 7 

This provisional agen soy describes cleaning and scratching the 
insides of bottles. The bottles are held mouth to mouth in pairs in a 
frame, and are partly filled with spar, &c., and water. The frame has an 
up and down as well as a sideway motion imparted to it by a crank. 

1129. H. B. Bartow, Manchester, “‘ Pneumatic pumps.”—A communication. 
—Dated 26th March, 1873. f 

This improved pneumatic pump sists of two chambers united by a 
bent pipe, and it resembles a syphon barometer. The two chambers 
must be of the same capacity, and they as well as the bent pipe are full 
of vil or other suitable liquid. The lower chamber is provided with a 
plunger which is worked by a steam engine or other power, and the upper 
one, in which are the valves, is in communication with the vessel in 
which the vacuum or partial vacuum is to be formed. . 
1130. H. B. Bartow, Manchester, “‘ Cleansing casks.”—A communication 

—Dated 26th March, 1873. 

It is sometimes customary to prepare the interior of beer and other 
casks by coating them with a thin layer of hot pitch and tar; and, after 
the casks so prepared have been used, it is necessary to remove the said 
coating and to cleanse or purify the interior before another coating is 
applied. Now this invention consists in applying superheated steam for 








steel wires, united in the form of a bundle and held together by polar 
pieces of soft iron or by non-magnetic metal ties or bands, whereby a con- 
siderable increase of magnetism may be concentrated in a comparatively 
small quantity of steel. 





Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads, 


1042. H. JONES, London, “* Cork life belts.” —Dated 20th March, 1873. 

This invention consists in applying cork to life belts by first sewing up 
or securing cork in bags or pockets of canvas or fabric, and then sewing or 
securing same to jackets of canvas or fabric. 

1047. H. H. Dory, Z “ Burners for railway v 

ination” ondon, Jor railway lamps.”—Dated 20th 

The burner is inclosed in a truncated pyramidal shaped metal deflector, 
on to which is fitted an elongated conical cap piece to form a combustion 
chamber. 

1048. G. Beapon, Creechbarrow, Somerset, “Saving li ing.” — 
Dated 20th March, 1873, Misiinnitungiggeniseaiens 

In these improvements are combined in the same article the uses of 
hammock, travelling bag, and life boat, over which the occupant can 
exercise personal control, and the same principle of construction is 
extended to making folding boats capable of being expanded to a size 
sufficient to carry the crew and passengers of a ship on an emergency. 
1049. J. Tuomas, and H. L. Morris, Penclawdd, Glamorganshire, “ Cleaning 

or finishing metal plates.”—Dated 2Uth March 1873. 

This invention consists in washing tin and terne plates in bisulphide 
of carbon, petroleum spirit, or coal naphtha, or other suitable hydro- 
yee dag we 4 — ~— - plates the oil or grease adhering to 

af ney have been ed in oil or grease for the pu 
- emoving the superfluous metal ¥ impale 
1057. W. Morcan-Brown, London, “ Permutation padlocks.” —A communica- 
tion.— Dated 21st March, 1873. 

..... invention relates to improvements in permutation or combination 
ie a and in adapting these locks so as to act as keys to open other 
“=<. B. PALMER, Hammersmith, “ Ball valves.”—Dated 21st March, 1873. 
batt is invention has for its object improvements in the construction of 
po = ves for closing the inlet pipes by which water or other fluid is 
~ Pp ied to cisterns. According to these improvements the valve is so 
ie unged that the pressure of the water or other fluid acts on the back of 
par valve to close it upon its seat in place of on the face to open itas here- 
og = descent of the float acts on the stem to open the valve. 

» J. Dixon and J. WINTERB! 2 bd ives.” —. 

2nd March, 1873 OTTOM, Sheffield, ‘‘ Blades for knives.”—Dated 
a novelty of the invention consists in rolling strings or rods of steel 
be rollers of a peculiar concaved or obtuse angle recessed periphery, 
ona will give to such steel strings when rolled a thinness at the thiddle 
which sah apering thickness SS the outer edges, the yuapoess tor 

on is su u 

cutting blades ie — ently used being for the manufacture o: 
1088. B. Hewitt and 8. Gorr, Birmingham, “ Raising and lowering 

meet —Dated 24th March, 1873. 
bl _ invention consists in jointing to the frame of an ordinary pulley 
4 vib 4 second light frame, the said second frame carrying near its top 

ns rating curved arm having the same radius of curvature as the peri- 
3 ery of the pulley. The second frame is raised into a vertical position 
bad Hy spring, and when so raised the curved arm presses upon the ag 

-_ encloses the cord passing over the pulley between the groove in the 
Ine ey and a trough in the curved arm. On pulling the rope to raise 
wane the curved arm is pressed back by the cord, and the latter 
ie 8 with little or no resistance from the curved arm. en, however, 
the ie is loosed and moves in the direction proper to lower the weight, 
wed, Tope carries forward the curved arm, and the rope is sntewel or 
Be ged between it and the do pomy and the motion of the weight arrested. 
oe of a string or cord the second frame can be pulled back and the 
on of the curved arm and pulley on the rope relaxed, and the weight 
mee to descend. The impeoremente described are applicable both to 
: gle and compound pulley blocks. 

mS. M. Ciark, London, “Apparatus for sawing mitres and bevels, 

24th Ma’ —_ and determining angles.”—A communication.—Dated 
a object of this invention is to furnish an adjustable guide for sawing 


S$ and bevels of any desired angle, and for obtaining levels and de- 


g and purifying casks. 
1130. M. I. Lanpav, London, ‘‘ Miners’ safety lamps, &c.”—Dated 26th 
March, 1873. 

At the lower part of the lamp or lighting apparatus is a chamber or 
box, into which air is forced or otherwise admit It sometimes con- 
tains a fan or agitator. A bent or tortuous tube is fixed at the to » of the 
lamp. It may be combined with a blower. The heat is condensed in this 
tube. There are arrangements for removing condensation water. Instead 
of miners’ lamps and the like being separate and portable they may be 
fitted in frames in the mine galleries or elsewhere, the frames of the 
lamps being movable, hence a number,of lamps may be pro rly con- 
trolled. The tube mouth may have a valve opening outward. A per- 
forated rim or case may be fitted over the lower part of the lamp, so as to 
close perforations therein. The arrangements may be applied to furnaces, 
fireplaces, or heating —— The bent tube may be used for ven- 
tilating. Miners and others may obtain a supply of air from the air 
chamber. A kindling instrument is described consisting of a rod termi- 
nating in a light protected by wire gauze or other like material capable 
of being opened or closed. An elastic screen is within the lamp, perfo- 
rated for the admission of the kindler. A tube, bent or otherwise, is 
added to fireplaces within a chimney or flue, doors being so disposed 
that the heat may be conveyed into the place to be warmed instead of 
being wasted. The tubes may be carried from one fireplace into several 
rooms. 

1139. T. McDonatp, Kingston-upon-Hull, Yorkshire, “Wrappers or envelope 

Sor seed crushing.”—Dated 27th March, 1873. : 

A’ backing of paper or cardboard is used with the ordinary tin facing 
and in lieu of wood, metal, or other backing. 
1143. W. E. Gepaez, London, “* Photographic monocular glasses.” —A commu- 

nication.—Dated 27th March, 1873. 

This apparatus is composed of a collection of photographic proofs placed 
circularly upon a plate of clear or of unpolished or ground glass, or other 
suitable material, to which a ro’ movement is given to cause them to 
pass successively beneath a mi ‘ying lens. 


1153. A. V. Newton, London, “ Railroad and other picks, adzes, shovels, dec.” 
—A communication. —Dated 27th March, 1873. 
The object of this invention is to — ee the manufacture of picks, 
adzes, shovels, hoes, and other like tools. To this end novel arrange- 
ments of apparatus are employed for heating and shaping the metal. The 
heating apparatus consists of an oblong metal fire-chamber provided with 
acentral grate, and air under pressure is conducted to an air chamber 
below the grate for supplying air to the fire. Above the grate an arch or 
roof is built to concentrate heat on the iron. The punching and shaping 
machine employed consists of a sliding block or frame fitted with steel 
blocks, carrying a pair of die holders, to which are fitted dies and 
unches for bringing, say, the axe-head to shape. The axe heads being 
eae, the bar have to be expanded to form the blades. The 
invention further refers to the mode of working the apparatus during the 
above operations. 
1157. H. J. Happon, London, “ Fasteners, suitable for straps, bands, and 
such like.” —.A communication.—Dated 28th March, 1873. 
A screw or screws working in a plate or frame ; serrating head of screw, 
and plate or frame for the purposes of clamping or holding straps buckle 
fashion. 
1164. J. and A. Butiows, Walsall, Staffordshire, “Apparatus for clipping 
horses, dc.” —Dated 28th March, 1873. 
This provisional specification describes actuating the plates of a horse 
clipper by an eccentric so as to make the teeth give a draw cut. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE IRONMASTERS’ QUARTERLY MEETINGS IN WOLVERHAMPTON 
AND BIRMINGHAM: Business unsettled: Why!—THE WAGES 
QUESTION : Opinions of masters—GERHARD’S PROCESS OF IRON- 
MAKING: Zhe inventor's contentions: What he needs—THE PRICE 
OF PIG AND FINISHED IRON—SERIOUS OUTLOOK AS TO COAL 
AND PROFITS—THE PAST AND THE ENSUING SIX MONTHS: 
Manufacturers’ views expressed in the light of the past. 

TuHE first of the Michaelmas quarterly meetings this year was held 





ining angles. It consists of an adjustable pla 
[ platform bar or sawin: 
table on which the timber to be sawed is laid, and a semicircular pute 


on Wednesday, in Wolverhampton, and it was numerously attended 
by merchants and others from the leading manufacturing centres, 





as well as by the iron and coal masters of this immediate district, 
Much uncertainty seemed to exist as to the effect upon prices 
which will be exercised by the wages’ settlement yet to be made, 
as the result of the meeting of the Arbitration Board then sitting 
in Durham in connection with the Nerth of England iron trade, 
and as the result, likewise, of the arrangement, that remains in 
abeyance, in respect of the’ wages of the men of this district, which 
are regulated by the decisions of the Conciliation Board which met 
in Wolverhampton last Friday, and which reassembles next Mon- 
day. It seemed to be the general opinion that Mr. Kettle, as 
arbitrator of the Northern toalla, will declare a dropin wages, though 
it was not thought that the drop will be to the extent of the notice 
which the Northern masters have given theirmen. That decision the 
men in the North, it was believed, will accept ; and the men in 
this district, it was argued, will be unable to do otherwise than 
consent to allow their wages to besimilarly altered, foralthough they 
have refused to accept any drop, yet they have, it was pointed out 
accompanied the refusal witha resolution tc submit to the deci- 
sion of their Union. Masters cannot but believe that the Union 
would expect the men in this district to accept the terms that the 
men in the North will have agreed to. Hence it was inferred that 
this district will be regulated by the North, and that there will be 
no strike. 

Nevertheless masters determined to act with prudence. If 
there should be a cessation of operations through a rupture between 
capital and labour they would not, they said, be caught with new 
orders on their hooks. Whilst, therefore, there were orders in 
the market, makers were not disposed to show much leaning 
towards them. Nor will they generally do otherwise on terms 
that the customers will accept till after the wages of the future 
have been fixed. This likewise influenced the conduct of the 
finished iron makers in their proceedings with the pig iron makers. 
In respect of pig iron, however, there was another cause which 
militated to keep the business done only small. The leading 
makers, as well in Shropshire as in Staffordshire, had not fixed 
their prices on Wednesday for this quarter. They promised to do 
so to-day (Thursday). 

Accordingly, at the Birmingham quarterly meeting, the Lille- 
shall Company declared their Shropshire pigs advanced 10s., 
making hot blast, £7 10s.; and cold blast, £8 10s, They had a 
partial strike among their colliers. The Staffordshire pig makers 
attempted a rise of 5s,, but failed, and sold cautiously at old 
prices, Finished iron were without alteration, with a quiet trade, 
consumers stipulating for prices which makers generally declined. 
Coal was very firm, with few sales. 

Among the exhibitors on ‘Change in Wolverhampton, on 
Wednesday, was Mr. Gerhard, the inventor of the process of 
making iron direct from the ore, who, with Mr. Caddick, has works 
at Bradley, and whose system has been commended on behalf of the 
ironworkers by Mr. Capper, the Union agent. Mr. Gerhard showed 
small samples of splendid cast iron which attracted great attention. 
Mr. Gerhard advocates his system in the manner following : 
--Mr. Bell has recently stated before the Committee on Coal, in 
the House of Commons, that he estimates that 5} tons of coal are 
required to produce a single ton of bar iron, but Mr. Bennet 
Aitkens puts the amount at 6 tons 7 cwt, Suppose out of, say, 
6 tons, 2 tons are required to produce a ton of cast iron, tlie 
remaining four tons are required to produce a ton of bar iron. 
The protoxide of iron, containing 77°78 per cent., requires 21°43 
of carbon. The magnetic oxide, containing 72°41 per cent. , requires 
28°56 carbon, and the sesquioxide, containing 70 per cent., requires 
32°17 carbon, Admitting that the three descriptions of iron ores 
were employed in the making of cast iron, the 30 lb. of carbon 
would be sufficient to produce 100 Ib. of cast iron, or a ton of iron 
weighing 2400 lb. would require 720 lb. of carbon, a saving of 
3760 lb. of carbon in the production of one ton of cast iron, which 
can be realised by using the ‘iron coke.” The next thing to be 
considered is the converting of cast iron into wrought iron. It 
can be compared to ascending and descending an isosceles triangle 
instead of walking on the base. It is evident that when heavy 
pieces of solid pig iron are placed in a puddling furnace to be 
melted the greater portion of the heat must be wasted, and after 
it is liquified a much longer time is required to eliminate 
the carbon which it contains, and other extraneous ele- 
ments of which it is composed, with a continuation of an im- 
mense waste of fuel. The “iron coke” already named may be 
produced from any description of substances containing iron mixed 
with the necessary fluxes and its equivalent of carbon; con- 
sequently, when thrown into a heated furnace, the carbon which 
it contains immediately acts on the oxygen contained in the ore. 
Even the Barrow hematite, which is considered one of the most 
refractory in this country, is easily reduced to a pasty state, fit for 
balling in a short time, with an immense saving in fuel and 
labour, 

What may be the prices to be hereafter declared as the winter 
quotations for coal in this district is a matter of no little anxiety 
to ironmakers and engineers. The rapidity with which it is going 
up in other districts, and the advance of 2s. even so near as the 
adjoining field of Shropshire has a serious significance which was 
felt to-day in Birmingham, and made its impression upon other 
commodities than those of Shropshire pigs alone. 

To all who have not been their own colliery owners, the past 
six months have been a period the repetition of which is undesirable. 
There have pveen few who, having made contracts for fuel and 
pigs at an earlier date, would not have been better off if, 
instead of using-up what they bought, they had resold it at the 
subsequent market price, Mr. W. O. Firmstone, an ir aster 
of great experience in this district, holds this view with much 
confidence, and quoting the Great Bridge Iron and Steel 
Company, asserted on Monday, in his position as one vol 
the Conciliation Board, that the profit that company made iu 
the past twelve months, which was only £3000 would have been 
£15,000 if they had pursued this course. Hence by continuing 
their operations they had virtually lost £12,000, The experience 
of the Great Bridge Company, Mr. Firmstone believes, is that of 
most of the works in South Staffordshire. It is the testimony of 
the chairman of the Ironmasters’ Association in this district that 
the ironmasters in the North of England declared, at the London 
Conference upon wages, that the past half-year has been the worst 
that they have had. 

The ironmasters of most experience in this district are dis- 
inclined to believe that the ensuing three and six months will be 
any better than the past. The new quarter is therefore opening 
with the manifestation of considerable caution in all industrial de- 
partments throughout this district and the close working-up of 
orders. But as the stocks of manufactured goods are everywhere 
very low,a steady amount of new business must continue to be 
done, whatever, within reasonable limits, may be the quotations of 
manufacturers, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE ADVANCED PRICE OF COAL AND THE IRON TRADE: Business 
dull—ACTIVITY AMONGST LOCOMOTIVE AND ENGINE BUILDERS 
THE MOULDERS’ STRIKE--SLIGHT FALLING OFF IN THE DEMAN}) 
FOR COAL--THE CERTIFICATED MANAGERS UNDER THE MINES 
Act— LANCASHIRE AND CHESHIRE CoAL ASSOCIATION. 


THE advances in the price of coal which I noticed last week have 
given rise to a very uncomfortable feeling amongst the ironmasters 
of this district, and, considering that from two to three tons of 
coal are required for converting one ton of pit iron into bar, 
plate, or hoop iron, the fuel question has become a very 
serious element in the consideration of contracts for the 
future. far as the general iron trade of this dis- 
trict is concerned, it is still in a very unsatisfactory position. 
What with the price of coal, the unsettled state of the labour 
question in Staffordshire, and the uncertainty as to the result of 
the Birmingham quarterly meeting, both buyers and sellers have 
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been very cautious about entering into a sgemaer Consequently 
very few orders have been placed during the past week, and busi- 
ness has been chiefly confined to small purchases from warehouse 
stock. It is true that high prices are still obtained for all de- 
scriptions of manufactured iron, as makers being pretty well 
engaged for the present, are unwilling to take new business except 
at the full rates, and bars are quoted at from £12 5s, to £12 10s. 
r ton. 
pa one or two contracts for delivery over the next six or eight 
months have been re \ 
much lower than those for foundry qualities, the difference be- 
tween No. 3 and No, 4 instead of being 1s. to 2s. 6d. per ton, 
ranging from 7s. 6d. to 10s. In forge iron there is a steady in- 
quiry, and No. 3 delivered in this district, is quoted at from 108s, 
to 110s. per ton. Cold blast iron is scarce, and likely to continue 


so for some time. 


but the machinists are slack, and large numbers of men are being 


discharged from some of the large works in this district, The strike | 


of moulders in the Manchester district is still unsettled, the men 
at several of the principal shops being still out, and ironfounders 
in consequence are iderably inconveni d in taking new con 
tracts. Iron boiler making is springing up into’great activity in 
the neighbourhood of Barrow, and the manufacturers of steel rails 
in that district are still exceedingly busy ; but the high prices 
which are maintained are having a tendency to restrain business in 
the future. The rolling mills throughout Lancashire generally 
continue well employed, and the blast furnaces are moderately 





For forge iron there is a trifle better demand than of late, | 


— out, but prices are still, relatively, very | 
t 


busy ; but in some cases where very high prices were asked about | 


two months ago, business is now being pushed on more reasonable 
terms. 

In the coal trade there is little alteration to notice except that the 
advanced pricesare bringing about a slightslackeningin the demand, 
but nothing is being put down in stock excepting a small quantity 
of slack. neta coal as a rule is moderately plentiful, and the 
advance in this description of fuel has not been nearly so uniform 


as in house coal, which is generally scarce, and is still being sent | 


in large quantities from the Wigan coalfield to the London market. 


The pit prices range about as under :—Best Arley, 22s,; Pem- | 


berton four feet, 20s.; Wigan four feet, 18s,; burgie, 14s, to 15s. ; 
and slack, 13s, to 14s. per ton. 

The examinations for certificated managers under the Mines Act 
do not appear to be taking well in this district. A meeting of the 
board for the North-East Lancashire district was held on Tuesday, 
but there were only three candidates, and the examination was 
consequently adjourned. I believe some suggestions will in the 


meantime be thrown out as to the form of questions, so as to meet 
| East Lothian have resolved to bring the men employed at Rosehall 


the requirements of the district. nee 

A meeting of the Lancashire and Cheshire Coal Association was 
also held on Tuesday, in Manchester, but the only business was 
relative to the special rules, which a short time ago threatened to 
lead to a strike. Itis hoped, however, that these will now soon be 


finally established. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: The quarterly meeting: The 
returns ; THE WAGES QUESTION IN THE NorTH OF ENGLAND— 
THE COAL AND COKE TRADES: Application for another advance 
of 20 per cent. to pitmen. 
THE quarterly meeting of the North of England Iron Trade was 
held in the Royal Exchange, Middlesbrough, on Tuesday. The 
attendance was not so large as on previous similar occasions. 
The price of iron was the same as last week, viz., No. 3, 95s. to 
97s. 6d. per ton. The returns of the Cleveland Ironmasters’ Asso- 
ciation, which had just been issued, were scanned with interest. 
From these it appears that there are 136 blast furnaces, 128 of 
which are in operation. There are 21 new blast furnaces in course 
of erection, most of which are in the Middlesbrough district, The 
make of pig iron is shown as follows :— 





Tons. 
Month ending September 30th, 1873 oe 167,078 
Month ending September 31st, 1872 . . 161,028 
Month ending August 30th, 1873 .. .. 168,027 
Increase upon September, 1872 6,050 
Decrease upon August, 1873. 949 


yo25 


22,894 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending September 30th, 1873. .. .. «1 +. «. 2 
Corresponding month last year 


oo oo 08 0 


Imerense ce ce ce ce ee oe 1,431 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending September 30th, 1873 ae Oe ee 20,371 








Corresponding month last year «. +. ee ee we 12,619 
INCFOREO 220 ce 00 80 oo ee 7,752 

Makers’ Stocks. 
August 31st, 1873.. .. . ° ee 61,317 
September 30th, 1873.. .. .. eo 59,963 
Decrease upon August, 1873 1,354 


Contrary to the expectation of many the makers’ stocks have 
been decreased upwards of 1300 tons. It must be remembered, 
however, that the total make has fallen short by nearly 1000 tons, 
compared with the month of ~~ Makers are very unwilling 
to do business just now, in the hope that they may, by delaying, 
maintain prices. But buyers are just as unwilling to enter into 
contracts for the opposite reason, believing, as they do, that by 
putting off they will soon be able to buy iron at a much cheaper 
rate than they can do at present. I believe that the days of the 
recent high prices are numbered, although many people argue that 
the agitations for advances of wages in the coal and other trades 
must have a tendency to increase the cost of iron. Higher wages 
would certainly have that tendency, but it is not at all unlikely 
that ere long the — in the iron and allied trades will have to 
undergo a revision which will result in a general reduction. At 
present the Board of Arbitration for the North of England are 
discussing the question of the wages of the ironworkers, and 
as I stated last week the masters are claiming a reduction 
of 124 per cent. While I am writing I have not heard what 
the Board who are sitting at Durham have decided to do. It is 
generally believed by the trade that the men must submit to a re- 
duction, though not necessarily to such a heavy reduction as 124 
percent. I feel certain that if a reduction is not agreed to some 
of the finished ironworks in the Cleveland district will be stopped. 
The prices of iron and coal are far too high, and until they are 
reduced trade will remain in an unsatisfactory condition. 

There is little alteration in the state of the coal and coke trades. 
Prices are well maintained and the demand for fuel is good. On 
Saturday last the Council of the Durham Miners’ Association was 
held in the cathedral city and delegates Sy ager ae 40,000 
members were present. It was resolved to ask the coalowners for 
an advance of 20 per cent. in wages. How this request for another 
advance will be dealt with remains to be seen. 

The shipbuilding trade is flat and engineering is not so brisk as 
it was, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH IRON TRADE: Glasyow warrants firmer at slightly 
advanced prices: Makers’ quotations: Shipments and imports : 
Manufactured iron—TuHE Coat TRADE: Prices advancing, but 
supplies plentiful—-MINING INTELLIGENCE: Strikes : Men asking 
higher wages : Inspection of the mines, 

THE warrant market has been much firmer during the past week, 

and a moderate business has been done at slightly advanced prices, 

There was a strong market on Thursday, and business was done 

from 111s, 6d. to 113s, 6d., closing with sellers at the latter price, 


| either for household consumption or manufacturing purpo: 


| brought to a close by the non-unionists giving in. 





buyers offering 113s. 3d4 On Friday the market was quiet but 
steady, and transactions were effected up to 114s., which was the 
closing figure. There wasa further advance on Monday to 114s. 6d., 
but on the following day warrants were selling somewhat cheaper, 
_ prices being buyers, 112s, 9d. cash, sellers asking 113s. at the 
close. 

There are some slight alterations in the prices of the principal 
makers’ brands, but they are not at all material. The following are 
the quotations :—Gartsherrie, No. 1, 125s.; No. 3, 117s. 6d.; 
Coltness, No. 1, 127s, 6d.; No. 3, 118s, 6d.; Summerlee, No. 1, 
117s. 6d.; No. 3, 115s.; Carnbroe, No. 1, 118s. 6d.; No. 3, 115s.; 
Monkland, No. 1, 115s.; No. 3, 114s.; Clyde, No. 1, 115s.; No. 3, 
114s.; Govan, No. 1, 115s.; No. 3, 114s; Langloan, No. 1, 122s. 6d.; 
No. 3, 116s.; Calder, No. 1, 125s.; No. 3, 115s.; Glengarnock, 
No. 1, 118s, 6d.; No. 3, 116s.; Eglinton, No. 1, 117s.; No. 3, 115s.; 
Dalmellington, No.1, 118s.; No. 3, 116s.; Carron, No. 1, 120s.; 


The locomotive and stationary engine builders are full of orders, | Shotts, No. 1, 125s.; No. 3, 116s.; Kinneil, No, 1, 117s. 6d.; No. 


3, 114s, 

The shipments of pig iron from Scotch ports during the week 
ending 4th inst, amounted to 11,205 tons, being 868 less than in 
the previous week, and 866 below those of the corresponding week 
of 1872. The total decrease in the exports to date, as compared 
with the same period of last year, has been 217,363 tons. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
1645 tons, being 1805 less than in the previous week, but 399 
more than in the corresponding week of last year. There is, how- 
ever, an increase on the year to date on these imports of 9570 
tons, 

There has been little or no alteration in the condition of the 
manufactured iron trade. The prices are the same as those that 
have ruled for a fortnight, and very few fresh orders of any very 
great importance have come to hand. Most of the malleable 
be age however, are steadily at work, and full time is now the 
rule, 

Coals are gradually advancing in price, the smaller districts 
having followed the lead of Glasgow in raising the quotations. The 
latest advances cannot be accounted for otherwise than in accord- 
ance with the usual practice of the coalmasters in raising the values 
on the approach of winter. This is proved to be the case by the 
fact that no difficulty is experienced in obtaining ample supplies, 

ses, 

A strike of miners which took place recently at Motherwell on 
account of a few of the men declining to join the Union, has been 
The colliers at 
Braidhurst, who are out upon a similar pretext, have not yet re- 
sumed work, and a number of them have left the locality and 
found employment elsewhere. The Associated Miners of Mid and 


Colliery out on strike on account of a dispute with the manager 
regarding the manner of weighing the coals, and the members of 
the Union are to contribute 1s. 6d. per man weekly for their 
support while the strike lasts. At Irvine and various other places 
the men have been demanding au increase to their pay on account 
of the masters having raised the price of coals, but their demands 
have hitherto been discountenanced by the principal agents of the 
Unions, Should coals become dearer, however, the miners will in 
all likelihood decline to be restrained from using what they have 
been taught to consider their right to get-—higher wages whenever 
the product of their labour has been increased in value. The in 
spection of the mines is being proceeded with, and among those 
more recently visited for that purpose are Ashgill colliery, Laidhall, 
Fleet’s Pit and Elphinstone Colliery, Mid Lothian, and Largoward 
and Lathallan Colheries. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


REMARKS ON THE STATE OF TRADE.—THE MICHAELMAS STOCK- 
TAKING AND SUSPENSION OF WORK.—THE COLLIERY A NECESSARY 
ADJUNCT TO THE WORKS.—PURCHASE OF COLLIERIES BY LEADING 
FIRMS.—THE STEEL TRADE GROWING DULL.—EXTENSIONS OF 
WORKS AND FURNACES.—BESSEMER STEEL.— RAILS AND ACCES- 
SORIES.—THE IRON TRADE,—CUTLERY INDUSTRIES. 

As a rule trade is not by any means busier than when my last 
notes were penned. In a great many instances, work has this 
week been wholly or partially suspended, in order to allow of the 
usual Michaelmas stock-taking, manufacturers and managers being 
in most cases rather glad than otherwise of the cessation of ex- 
penses thus caused. As a necessary sequence, a considerable 
number of workmen have had little or nothing to do, except at 
= ont establishments, which have not, I believe, been totally 
closed. 

It is beginning to be recognised that in order to conduct an iron 
or steel business with any degree of profit, or so as to be able to 
compete with home and foreign makers, the colliery must be 
looked upon as a perfectly necessary adjunct to the works. The 
nearer these are together the better, but as this obviously is not 
practicable in a great many cases, pits must be secured at the 
nearest possible point. Iam led to make these remarks by the 
statement of a local newspaper that the Oaks Colliery, near 
Barnsley, has been purchased by two Manchester gentlemen for 
£240,000, and by the fact, which has come to my own knowledge 
this week, that one of the principal Sheffield manufacturing firms 
has just bought a couple of pits in this vicinity at a prettyjfair 
price. 

The steel trade must certainly be reported slacker on the 
whole, there being very few firms who are pressed with orders. 
It is, I believe, a fact that one or two houses have some old orders 
on their books and could get them out of hand if they were so dis- 
posed quicker than they are now doing, but are limiting working 
time in order, if possible, to reduce the price of coke. As a proof 
that there is considerable confidence in the future of the trade, I 
may mention that new sheet, &c., mills, have just been put into 
operation by a leading firm, and another house has greatly 
extended its producing capabilities by the erection of new melting 
and converting furnaces. A good tonnage of Bessemer steel cun- 
tinues to be turned out, almost exclusively on old orders, new 
demands being by no means so heavy as those of last year. 
Steel rails were in fair request, mostly for Russian or home lines for 
replacements. Crossings of crucible steel, tires, and other railroad 
accessories, are in demand, but the inquiry for buffers, buffer 
boxes and plungers, springs, and the like, is anything but brisk, 
and the same may be said of iron rails. 

In the iron trade I do not hear of any marked change, matters 
being stationary pending the result of the various quarterly 
meetings. An opinion prevails that the market will not be any 
further advane 

The cutlery trades have become very dull indeed, and even 
those houses which are enterprising enough to manufacture 
machinery are not busy. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


ANTICIPATED TROUBLES : The Amalgamated Union of Miners and 
the Welsh colliers—CouNTY COURT ACTION IN REFERENCE TO 
DISCHARGED NOTE SYSTEM—THE CYFARTHFA COLLIERS—FLOU- 
RISHING CONDITION OF THE COAL TRADE: The Cyfarthfa 
tranafer—Unfounded rumours—LONDON AND NORTH-WESTERN 
RAILWAY—THE CLIFTON EXTENSION—FOREST OF DEAN MINERS 
—THE IRON TRADE. 

A STORM seems brewing. Ihave been only too happy of late in 

chronicling steady industrial progress, especially amongst the 

colliers; but sage authorities give it as their opinion that the calm 
is deceptive, and that any day a marked change may occur. 

It is stated that the Aberdare Rhondda to Coal Company 
have taken the initiative. My information is to the effect that five 
men who were recently taken into their employment have been 
dismissed, pursuant to the arrangement between coalowners in 








reference to the discharged note system. Directly upon this being 
made known the Amalgamated Union of Miners took prompt steps 
to try the legality of such a course, and summonses have been 
issued in the five cases, and the 9 will be fought out at the 
next county court. Damages, I hear, will be claimed for dis- 
missing without notice. 

There was a little rupture amongst the Cyfarthfa colliers at the 
close of last week, but on Monday work was resumed, and with 
vigour. 

The coal trade is in a flourishing condition, and though vessels 
have not come in to Cardiff so freely as desired, steamers especially 
bring scarce, yet the — is well maintained both as regards 
bituminous and steam coals. 

A rumour is going the round of the press to the effect that the 
new proprietary of Cyfarthfa are buying up all the untaken 
mineral ground in South Wales. To any one acquainted with the 
district this is simply absurd. As a manager remarked to me this 
week, ten millions of money would be insufficient for such an 
enterprise. They have not even, I believe, bought Coedcue 
Colliery, but it is likely that the Bargoed taking, for which Mr. 
Crawshay was once in treaty, will be added, but I have no reliable 
information regarding any other letting. I shall not even believe 
in the transfer of Cyfarthfa Works until the new men actually come 
into possession and power. 

The London and North-Western Railway have been surveying 
this week for an entry into Merthyr. One project was to make a 
line from Dowlais to Plymouth Works, and so into the, Great 
Western Railway station. Now the idea isto tunnel Morlais Hill 
Aberglais, and if running power cannot be obtained on the Brecon line, 
then to make an independent line with the Vale of Neath section. 
The plan is very feasible, and if carried out will secure a large 
share of traffic. 

While on the subject of railways I may note that the Clifton 
Extension Railway is approaching completion. This is a most 
important and promising undertaking, and will be connected with 
South Wales by a junction with the South Wales Union Railway 
near Ashley Hill. In length the line is but a few miles, but the 
cost is placed at £170,000. Lord Bute has declined to accede to 
the request of the deputation who waited upon him last week to 
solicit his aid in the proposed dock extension scheme at Cardiff. 
He believes the new basin now forming will accomplish more than 
is expected, and he intends to apply for powers to make still fur- 
ther improvements with respect to existing facilities. It was the 
opinion of many Cardiff gentlemen that the combination sought to 
be brought about was an impossibility, so many opposing interests 
being necessary to be brought into unison. 

A movement is on foot in the Forest of Dean amongst the 
miners to get an advance of wages. The iron trade is tolerably 

vod. The principal exports of the week have been to New York 
rom Dowlais, to Cronstadt from Rhymney, and to Ibrail from 
Ebbw Vale. Rails form the chief business. Tin plates remain 
flat and with falling quotations. 

Iron ore is coming in freely, but purchasers are not numerous, 
Blaina has been importing freely from Santander, and has shipped 
largely this week. 





PRICES CURRENT OF METALS AND OILS. 










































































































| 1873. | 1873. 

s— '4 8. d. £ 8 ad. Iron (continued) 4ed, 43.@ 
Birmingham .....+.. 12 0 0..13 10 0 Pig in Scotland— | 
Cleveland ... 10 5 0..10 7 6 NO. 1 cecocccees| 515 0.6.0 00 
Lancashire . + ll 0 0..13 0 0 No.3 cccceeeeee) 510 6.0 00 
Staffordshire 2 0 0..13)0 0 Pig in Wales ......../ 5 0 0..610 9 
Scotland ... 9 0 0..18 0 0 Pigin Yorkshire— | 

ales . 000.000 ie os -~/ 576.0096 
Yorkshire eee {1110 0..14 0 0 No. 2 }55 0.000 
Castings—Small— | No.3 ... 526.000 
Birmingham ......../1710 0..20 0 0 Pipes in Glasgow |} 9 0 0..l0 0 0 
Cleveland. .... 10 0 0..10 2 6 | Platesin Glasgow ....|14 © 0..17 0 0 
Lancashire . 14 0 0..21 0 0 Yorkshire ......|16 0 0..18 0 9 
Staffordshire 17 lo 0..20 0 0 Rails— | 
Scotland ... 1610 0..2110 0 Cleveland.... ...+ 1110 0..12 0 0 
Wales ..... “| 000.000 lasgow...+.+.+-. 1210 0..13 0 0 
Yorkshire .... + {|13 0 0..20 0 0 South Yorkshire... 11 0 0..1210 0 
Copper — British — cake | ‘ales ..eseeee-e IL O 0..1110 0 
per ton ........+.|92 0 0..99 9 0 Rails—Old— 
Australian, per ton .. | 92 0 0..93 0 0 Cleveland -|/8 00.000 
Best Selected ........|/94 0 0..98 0 0 Staffordshire ....| 610 0..7 0 0 

MES. sevces «0 1030 0..109 0 0 Yorkshire w..0/ 710 0..8 0 0 
Chili Bars...... ...... 8210 0..57 0 0 Railway Chairs— 

Do. refined ingot.. | 9510 0..96 0 0 Glasgow......++..| 610 0..7 0 0 
eet. sseeeeeeeees | 1000 0..105 0 | Refined metal......:.| 810 0.. 9 0 0 
Spanish Cake .. ° 0.0 8 0 Do.in Wales ....| 7 0 0..8 0 0 

Coke, Cleveland .. on 0..2 2 0 Sheets, single, in— | 
Do., Derbyshire 6..117 6 eooe |17 0 0..1710 0 

ales 1.6 ee . 0.0 0 0 Londou.....+6++ | 1510 0..17 0 0 

Sheffield ..........-.| 115 0..117 6 Staffoi dshire }15 0 0..19 5 0 
Coals, best, per ton Wales ... }1510 0.16 0 0 
Birmingham ......../ 1 2 0..1 6 0 Yorkshire 100.19 00 
Cleveland ......eeeeee | O14 O.. 1 4 O Lard... .ccccccccceccees |45 0 0..46 0 0 
Derbyshire— | Lead, Pig, Foreign pr.tn. 23 0 0..23 7 6 

Best ordinary ....| 018 0..1 5 0 English, W.B.........|24 5 0,.2410 0 

Converting ......; 1 0 0..1 3 0 Other brands ........| 2315 0..24 0 0 

Other sorts ..... | 012 0..016 0 Red or minium .. 125 0 0..0 00 

Slack 60% 010 6..014 0 Shect, milled . }241lo0 0..2415 0 

120.18 0 ; | 00.000 

. | 00.000 

1e73..2 080 Ground in oi /}000.0 00 

| 019 2..1 1 O Oids, pertun,Seal, Pale..|35 0 0..0 0 0 

} 17 6.110 0 Brown ..... «+. /30 0 ©..31 0 0 

} 119 @.114 0 Yellow to tinged.. | 32 0 0..34 0 0 

lle 3.1 9 Linseed.,....++++++.+ | 32 0 0..32 5 0 

South Yorkshire— "| Olive, Gallipoli ...... 0 0..46 0 0 

Best ordinary....| 1 0 0..1 8 0 Spani «eee | 43 0 0..44 0 0 

Converting ......) 1 2 0..1 3 0 10 0.000 

Slack.+ss+eeeeeee | O11 0.. 015 0 00.000 
Wales .... -|130.1 3 6 310 9..0 00 

BEAM coe cecees /200.1 30 00.000 

House | 100.1 30 00.000 

Iron— Sperm, body 00..0 00 
Angle in Glasgow .... | 13 0 0..1310 0 Whale, South Se 00.000 
Ber, Welsh, in London 1110 0.12 0 0 BUOUR. cesccceece 0 0..31 0 0 

slasgow ...0.6../13 0 U.. 0 0 0 oe wascen't 00.000 

see | 13 0 0..1410 0 Yellow . .s.s++4. | 33 0 0..53 10 0 
12 2 6..12 5 0. Quicksilver, per bottle ../16 0 0..0 6 0 

14 0 J..16 0 O  Spelter, Silesian, pr. tn.. | 2610 0..27 10 0 
1210 0..138 0 0 English, V. & 5.......|27 0 0.28 0 0 

| Steet, Bessemer, Sheffield | 22 0 U..26 0 0 

Angle and bulb .. | 13 0 0..1310 0 Do., cast, Sheffield.... | 25 0 0..30 0 0 

Boiler plates ....,}15 0 0..1510 0, Do,, best, do, .....6../ 35 0 0..70 0 0 

Cable iron . 3 0 ¥..1310 0 Do., Spring . 2200.86 00 

Nailrods ... 0 0..1210 0 Swedi: 21 0 0..42 0 0 

Rivet iron . 13 0 0..13 10 VU Tallow .....+. 29% 0 0-000 

Ship plates . 13 0 0..1310 0 St. Petersbur; new | 4315 0..0 0 0 
Cleveland, common ..|1210 0..13 0 0 Id oe | 48 0 0..0 00 

Best .... ++. | 13 _U 0..13 10 0 | Tin, Banca, perton .... | 1950 0..1270 0 

Best best 0..15 0 0 Kuglish blocks... .... [326 0 0.000 

Puddled «| 8 0 0.. 810 0 Bars ....000+++-.|127 0 0..0 0 0 
Hoops, first quality— Kefined, in blocks| 1280 0..0 6 0 

Birmingham ..../1310 0..1510 0 Straits, fine—cash .... | 121 0 0..1280 0 

Cleveland 0..1510 0 ‘or arrival ...... 1210 0..1330 0 

London... 0..15 0 0 

Staffordshire 0..15 10 0 

Wales ... 0..16 0 0 ° 0..118 0 

Yorkshire 0..18 0 0 . 0.000 
Nail °° 0..13 15 0 “a 0240 

Glasgow 0.000 | 0.00 0 

Swedish 0..20 10 0 Tinplates, per box, 225 

Yorkshire 0..15 0 0 sheets, Wales — | 
Pig in Clevelan | 0.10 0 

Yo 1... 6.000 0..118 0 

No. 2 6.0 00) 0.128 0 

No. 3 6.00 0 coos | 10.2 20 

No.4 0-000 rib, ..| 0 0 8i.. 0 0 9% 

Zine, sheet ......per ton! 32 0 0..35 0 

M.. 6.000 Sulphatein Glasgow ..| 12 0 0..14 0 0 

w.. 0... 0 0 0 Manufactured Iron .... prices stationary. 

PRICES CURRENT OF TIMBER. 
1873. 1872, | 1873. | 1872. 

Per Load. 4s £3); £38 £3, Per Load 48 £5| £5 £% 

see seseceeeeel2 © 14 10/14 10 15 10 || Canada, Spruce 1t..13 0 0 0 141018 0 

Quebec,red pine .. 210 510)3 5 5 0} Do, 2nd......10 10 11 10, 9 1010 10 
Yellow pine... 3 26 0/3 5 60 Do, 3rd......10 10 11 10; 9 10 1010 
Pitch pine .. 4 0 410/4 0 410/| New Brunswick Ml olilo 9151 0 

+8 0 9 0/610 7 0} Archangel, yellow ..13 0 16 10 13 10 1410 
+ 5 0 6 0|3 0 5 10|! Petersburg do...... 13 10 15 10 | 12 1013 9 
+ 7 0 710| 415 5 5| Finland ..........10 01310| 710 810 
+ 4 5 610/410 415 || Memel & Dantsic..0 6 0 0/0000 
5 0 810/315 6 0 || Gothenburg, yel. 06000, 910n 0 
+ 310 5 0/210 410|/ White ...... 0000) 80990 
+ 215 3 5/1 0 2 0|| Geffe, yellow ‘12 01310 11101310 
+ 4 0 4 5/410 315 || Christiania, best....12 01310 10 one 
+» 217 3 5/2 & 2 10|/ Other Norway......10 10 11 10) 810 Hy 
++ 410 615) 4 0 6 10|| Battens, allsorts.... 9 010 0) 7 0 é 
410 6 0/4 0 610 bds,, sq. of lin. s. d. s 6.) oe Oe 
+ 40 610)4 0 610 1st yellow . 12 613 6) OL 6 
0 0 0 0/0 0 O Oj] Ast white ........10 613 0) 9 610 | 
9 012 0/7 0 9 0}| Mndqualitie ...10 612 6) 6 0% 0 
810 9 0/6 0 9 O|| Staves, pr. sindrd M. £0 £8) £% *% 

St. Petersburgl0 011 0/9 010 0 pipe.. +++ 108 0 107 0} 950 

Deals, per On, 190% by 30, Sta. - +39 0 30. 0| 33 10 0 

Quebec, Pine Ist ..23 028 0/18 019 0|} Baltic, crown pipe 2/5 0 285 0 | 220 0 280 0 
Qnd ...0605515 016 O14 615 4 ik oS 0 2000! 00 
Brdse+s eoeeell 01310) 9 010 0 
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INDICATOR DIAGRAMS. 
No. IL 


Ir is to be regretted that very few engineers recognise 
an important function of the indicator, namely, its power 
of showing whether steam is or is not wasted in a cylinder. 
Thousands of diagrams are taken every year, and they are 
used solely to show whether the valves are or are not well 
set, and as a means of obtaining the mean pressure in the 
engine. We shall not err if we state that not five per 
cent. of the annual tale of diagrams taken in our factories 
and our steamships, are utilised as expositors of what is 
really going on in the cylinders to which the indicators 
are applied. This’is not as it should be, and we venture 
to assure the student who will master the very simple truths 
we are about to put before him, that the indicator will, in 
his hands, become a far more useful instrument than many 
men who have been using it all their lives imagine. The 
indicator diagram, properly used, will not only give the 
mean pressure in the cylinder, but will also enable the 
engineer to say approximately how many pounds of steam 
are used per horse-power per hour. If he combines the 
information thus supplied him with his knowledge of the 
general condition of the engine as regards the state of the 
valve faces, piston rings, and stuffing-boxes, he will be able 
to say whether the engine is or is not working as economi- 
cally as it is able to work, and to point out sources of loss 
which, lacking the power of reading a diagram, he could 
not possibly know anything about. 

In order to make this function of the indicator perfectly 
clear in the shortest possible space, we shall take a case for 
illustration. Let us suppose, then, that we are dealing 
with an engine having a piston 3511in. diameter and 5ft. 
stroke. Such a piston will have an area of as nearly as 
possible 1000 square inches. The boiler pressure we shall 
assume to be 90 Ib. on the square inch, or 105 Ib. absolute 
pressure ; and we shall further assume that 100 Ib. is the 
initial cylinder pressure. We shall, further, take it for 
granted, to begin with, that the stroke is divided into ten 
equal parts of 6in, each, and we shall for the moment 
neglect clearance in the cylinder ends, aud ports and pas- 
sages. Let us now suppose that the speed of the piston is 
500ft. per minute, corresponding to fifty revolutions. 
Suppose the steam to be cut off at one-tenth of the stroke, 
or just at the moment when the piston has traversed 6in. 
Then, by the well-known rule:—Add one to the hyp. log. of 
the ratio of expansion, multiply by the initial pressure, and 
divide by the ratio of expansion we find that the average 
pressure will be 331b. on the square inch. Deducting 3b. 
for back pressure in the condenser we have 30 lb. as the 
average effective pressure; and the power of the engine will 

1000 x 33 x 500 
pine 
33,000 
what the indicator can tell us as regards the actual quantity 
of steam used in developing this force. A theoretical 
diagram will closely resemble that shown in the accom- 
panying figure, and the curve will bea true hyperbola, 


= 500-horse power. Now let us see 


Ned 








. LINE OF VACUUM 


which may be drawn by the rule given in our last impres- 
sion. The terminal pressure at the small end of the 
diagram will be 10 lb. above a pure vacuum; and the initial 
pressure will be 1001lb. above a pure vacuum; and the 
lowest line of the diagram will be 3lb. above the pure 
vacuum line, because there is not a pure vacuum in the 
condenser; and the effective initial pressure will be 97 lb., 
and the effective terminal pressure will be 7 1b. In a word, 
the average pressure we have given, 331b., is calculated, 
not from the lowest line of the diagram, but from the pure 
vacuum line, which can always be put on an indicator 
diagram by drawing a line parallel to the atmospheric line 
and 15 Ib. below it.* Now, it is assumed that the steam 
admission valve closes suddenly and absolutely when the 
piston has accomplished one-tenth of its stroke. How 
much steam has been admitted perstroke? This quantity, 
whatever it may be, multiplied by the number of strokes 
per minute, will give the consumption of steam per minute, 
and this multiplied by sixty and divided by the horse-power, 
will give the consumption of steam per horse per hour. 

The area of the piston being 1000 square inches, and one- 
tenth of the stroke being Gin., it follows that for each stroke 
6000in, of steam are used, or for 100 strokes, or fifty revo- 
lutions, or 500ft. per minute, the consumption of steam 
will be 600,000 cubic inches, and per hour 36,000,000in., 
or 20,833'3 cubic feet. Dividing this by 500, we get 41°66 
cubic feet per horse-power. A cubic foot of steam, at an 
wbsolute pressure of 100 Ib. per inch, weighs ‘233 lb.;+ 
consequently, as each pound of steam represents a pound 
of water, the engine by the theoretical diagram ought to 
use but 41'3 x +233 = 9°6229 lb. of water per horse per 
hour; and thus, as an evaporation of 9°62 lb. per pound of 
coal can easily be had, the engine ought to work for about 
11b. of coal per horse per hour. But in practice the con- 
Sumption of fuel will be very nearly double this in the best 
engine that can be constructed. Let us see whether the 
diagram can tell us why. 

In the first place, no diagram from a real engine is ever 
Square at all the corners, and in consequence the true 
effective pressure in the first portion of the stroke would 
oa be 1001b. In the second place, a space equivalent to 

t occupied by the ports and passages and clearances has 
to be filled,shown by the dotted line. Thus, whatis one-tenth 


* Accurately, 14°68757 Ib. at the level of the sea. 
t Accurately, ‘23295986 lb. 





of the stroke according to theory, really becomes in practice, 
one-ninth, or some other fraction greater than one-tenth ; 
and if, to get rid of this loss, we introduce compression at 
the end of the stroke, then a large piece is cut off the 


; el of 








lower corner of the diagram, as shown at ¢ /, so that, though 
steam is saved power is lost, and in the end the result is 
about the same as though clearance was accepted in its 
simplest form. Here it is desirable to call attention to a 
source of error, continually met with in calculating the 
theoretical power of engines, which the diagram dispels at 
once. The cut-off is sometimes so set that the valve closes 
when the piston has made one-fifth, one-tenth, &c., of its 
stroke; but this is measured from the end of the cylinder, 
not from the end of the travel of the piston; and thus we 


may have a valve theoretically set to cut off at one-tenth | 


and really cutting off much earlier, say at one-twelfth or 
one-thirteenth. We have in practice met with not a few 
examples of this kind. To all intents and purposes 
clearance may be taken as practically representing dead 
loss—although the effect of the steam is theoretically to 
keep up the average pressure—and therefore the less clear- 
ance that be allowed the better. The cutting of bits out 
of the first portion of the diagram, therefore, represents a 
loss, and it has always been a paramount object with engi- 
neers building economical engines to avoid this cutting out, 
and to get the first portion of the diagram at all events, as 
square and complete as possible; and as a practical fact 
worth bearing in mind, we can assure our readers as the 
result of a somewhat extended experience, that we never 
yet met with an engine which was even fairly economical, 
unless the first portion of the diagram was approxi- 
mately rectangular, and full at the corners,  Link- 
motion engines sometimes give very good results it is 
true, with diagrams of extreme compression; but no link- 
motion engine is very economical, or indeed can be for 
reasons well known to engineers, and partly explained in 
this article. 

Let us suppose, however, that our engine gives in 
practice an excellent diagram as regards the first portion of 
the stroke; what will the remainder be like? As regards 
the pressure curve, it is almost, if not quite, certain that it 
will not be a rectangular hyperbola proper to the pressures 
due to the volumes occupied by the steam during the 
stroke. On the contrary, it will be a curve of a different 
kind, and one which will supply, if properly used, a great 
deal of invaluable information. In practice we almost 
invariably find the terminal pressure in the cylinder too 
high. The curve will run like AC in some cases, in 
others it will run like A, D, C. Each curve carries its own 
lesson with it, which we shall proceed to explain. 

Nothing can be more certain than that a perfect gas* 
expanded ten times will have its pressure reduced to one- 
tenth of that which it had befgre expansion took place. If, 
then, we find that the terminal pressure in our cylinder 
after a tenfold expansion of 100 1b. steam has taken place, 
is greater than 10 lb., we may rest certain that although 
the cut-off nominally takes place at one-tenth of the stroke, 
it virtually takes place much later. The closing of the 
admission valve does not represent the true point of cut-off 
in such a case. In the first place, if the clearance is con- 
siderable, and the valve closes when the piston has moved 


actual measure of expansion referred to the piston. If, 
however, the point of cut-off refers to the piston and not 
to the cylinder, and we find the remaining pressure still 
too high, then it is certain that the valves are leaking, or 
else that a great deal more steam is admitted at the 
beginning of the stroke than ought to come in ; that it has 
been condensed, and being re-evaporated during the latter 
portion of the stroke, tends to keep up the pressure. In 
order to ascertain whether the valves are leaking, 
or whether the rise in pressure is due to re-evaporation, 
construct a theoretical diagram—having first ascertained 
from actual diagrams what is really the true working point 
of cut-off—to the same scale as the actual diagram. Take 
a tracing of the latter, and put it over the theoretical 
ay oe? with the atmospheric lines coincident. If now it 
is found that the actual expansion curve falls altogether 
outside of or above the theoretical curve, then it is certain 
that the valves are leaking and admitting steam after the 
cut-off has closed. Such a curve is represented by A C in 
the immediately preceding diagram. If, however, the curve 
falls anywhere, as at D, below the theoretical curve, then 
it may be assumed that the valves are practically tight, and 
that the rise in pressure towards the end of the stroke is 
due to evaporation in the cylinder, which usually represents 
amore serious loss than any which is brought about by 
leakage in engines in fair working order. 

It occasionally happens that the real indicator diagram 
coincides, as regards the expansion curve, very accurately 
with the theoretical curve. If this be the case, and it is 
known by experience that the engine is using much more 
steam than is accounted for by the indicator, then it may 
be assumed that the valves are leaking, and that a very 
considerable re-evaporation is also going on. It is very 


* Steam is not a perfect gas unless it is thoroughly dried by a super- 





heater, but we may regard it as a perfect gas in an article like the 
present. 





| by repeated meltings. 
one-tenth of the distance from one lid to the other, then, | facts in the metallurgy of cast iron, or to the changes of 
although the cut-off takes place at one-tenth apparently, it | physica) properties produced by a few pounds, more or less, 
really takes place much earlier as regards the piston; and | of various elements in a hundred tons of the metal. 
the terminal pressure, even if in such cases it should be | Nothing with certainty has yet been pointed out as to the 
one-tenth of the initial pressure, is too high as regards the | immense changes of physical properties in iron produceable 





rarely indeed, if ever, that the curve is fully maintained by 
re-evaporation, because the cylinder can seldom or never 
give back at the end of the stroke all the heat it took up at 
the beginning from the entering steam. Therefore, we 
repeat that when the curve commences with and is above 
the theoretical expansion curve from first to last, the valves 
are leaking. If it is altogether below it, it is probable that 
the valves are quite tight, and that the loss of useful effect 
is due to cylinder condensation. If the curve is partly 
below and partly above the theoretical hyperbola, then the 
chances are that the valves are quite tight, but that there 
is enormous condensation at the beginning of each stroke. 
In some cases the curve is below the hyperbola, although the 
valves are known to be leaking. In such a case the piston 
is certainly leaking, and the fact can be proved by taking 
off one cylinder cover, or even by opening one drain cock, 
and turning on steam with the engine on the dead centre, 
first vgs | care to spoil the vacuum in the condenser. 

It is obvious that knowing the point of cut-off, it 
is possible to determine from the indicator diagram, not 
only that too much steam has been admitted, but approxi- 
mately how much too much. Thus, if the terminal pres- 
sure were 20 Ib. instead of 10]b. in the engine we have 
named, it is evident that twice as much steam must have 
found its way in from some cause, as can be accounted for 
by the space swept through ‘by the piston before the cut- 
otf valve closed. And any one experienced in the use of 
diagrams will be able to show with tolerable accuracy where 
the loss originated. 

It would be very easy to call attention to other uses 
which may be made of the indicator, as, for instance, when 
applied to compound engines. Our purpose is, however, 
served if we have succeeded in convincing the student 
that much more may be learned from a diagram than the 
average pressure in the cylinder. The indicator, however, 
will not tell us everything ; and it is always expedient to 
examine the engine to which it is applied, and to learn 
all that can be learned about it before pronouncing a 
decided opinion on the evidence of the indicator alone. The 
indicator has been very accurately compared to a stethe- 
scope. But no physician would attempt to express an 
opinion as to the precise nature of the lung disease from 
which a patient was suffering on the evidence of the stethe- 
scope only. He would ascertain the general condition of 
the other organs as well as of the lungs first, and pro- 
nouuce an opinion afterwards ; and so, although the indi- 
cator is more precise in its story than the stethescope, it 
must always be used with judgment. It is an admirable 
instrument in experienced hands, and if we have succeeded 
in stimulating any of our readers to make themselves com- 
petent to use it, we shall rest well content. 

PHOSPHORISED BRONZE, ITS PROPERTIES 

AND APPLICATIONS. 

Few stages in the progress of metallurgy of late years 
are more decided and remarkable than those which 
in very diverse directions indicate the immense and wholly 
unforeseen changes in the physical properties of the metals 
produced by the addition to, or withdrawal from them of 
most minute quantities of other elements, metallic or 
metalloid. It was known for ages that gold is rendered 
brittle by combination with tin and some other metals 
in proportions so minute as to defy the detection of the early 
analyist; and the beautiful method of perfectly elimi- 


nating such foreign and more oxidable metals by a stream 
g g 


of chlorine passed through the gold alloy while in fusion, 
is one of the latest triumphs of the metallurgic chemist. 
Spanish pig lead smelted in olden days wholly with char- 
coal, and even Spanish copper, owed their marvellous duc- 
tility and laminability to their inclusion of a trace of 
potassium, derived from the wood ashes, almost too small 
for detection. A trace of suboxide or of carbon, as in 
copper, not “ poled” or “over-poled,” deprives the metal 
of its toughness. Lead in the same way is rendered hard 
and much less laminable by the oxides involved in its mass 
We need not refer to the known 


by the addition or subtraction of minute proportions of 
foreign matter, as the discovery last year by Professor 
J. W. Mallet, of the University of Virginia, United States, 
that the expulsion from native meteoric iron of the small 
amount of its occluded gases, by a previous red heat, de- 
prives it completely of the power of being forged. The 
native meteoric iron, while it contains its occluded gases, 
is perfectly workable, even into knife blades, at a 
bright red heat, but after the expulsion of these gases by 
a sufficiently prolonged red heat it becomes *20 brittle to 
bear a single blow at the same bright red heat. 

These facts are sufficient to point the attention of the 
metallurgist of iron to a vast unexplored field yet before 
him in relation to the late Dr. Graham’s great discovery. 
It is but recently that the attention of chemists has been 
distinctly directed to the valuable results that may be pro- 
cured by the intentional addition of very minute doses of 
foreign elements to our workable metals. Scarcely a quar- 
ter of a century has elapsed since the powerful increase of 
alloying affinity of different metals by the addition of 
almost infinitesimal doses of potassium or sodium, was for 
the first time pointed out. Still less time has elapsed 
since Dr. Contes applied this still by no means well- 
understood fact to the improvement of the process of amal- 
gamation of the ores of the precious metals. ; 

Although the combination of phosphorus with copper, 
tin, zinc, and other alloys, dates a good way back, it is but 
yesterday since anything like a careful and skilful investi- 
gation of the physical properties of these combinations 
was undertaken. We have in former numbers of Tue 
ENGINEER given very full accounts of the history and pro- 
gress of these combinations, and of the very exhaustive 
trains of experiments by which their valuable properties 
as applicable to the arts have been put in a clear li sht by 
Messrs. Montefiore Levy and Kiintzel, of Liége. hough 
not disregarded in England, their results did not engage 
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all the attention they deserved, and a far greater share of 
what they promptly received from other States commenced 
mainly with the aim of finding an improved material for 
the construction of artillery. Attention was for a time 
rather diverted from the many other important economical 
uses to which phosphorised compounds of copper and tin, 
or phosphor bronze, can be applied. So promising a sub- 
ject, however, was not likely to be forgotten; and now the 
valuable physical properties of various sorts of phosphor 
bronze are being, or have been, subjected to extensive ex- 
periments, and the provinces of their application continually 
extends. 

Our object here is chiefly to place our readers au courant 
with some of the latest and most important of the experi- 
mental data as to the physical constants of phosphor bronze 
which have, since we formerly treated of this subject, been 
obtained in foreign countries or in Great Britain. 

PrussiaN EXPERIMENTS. , 

By order of the Royal Prussian Ministry of Commerce experi- 
ments are being made with various sorts of phosphor bronze. 
These experiments are carried on at the Royal Acadamy of 
Industry at Berlin. The objects of these experiments is to 
ascertain the qualities and capacities of the metal whilst under 
heavy strain, and especially the comparative resistance to often 
repeated strains whether tensile or inflecting. The first bar of 
phosphor bronze fixed on the stretching machine was tried under 
a constant strain of ten tons per square inch, and resisted 
408,230 pulls of this amount. A bar of ordinary bronze broke 
even beleo the strain of ten tons per square inch had been 
attained. A second bar of phosphor bronze was tried under 
a strain of twelve and a-half tons per square inch; and 
under this high strain withstood 147,850 pulls. Yet more 
favourable results have been obtained on a machine by which the 
test bar is repeatedly bent up to 40,000 times per day. A bar of 
phosphor bronze whilst under ten tons of strain per square inch 
resisted 862,980 bends, whilst best gun metal broke after 102,650 
bends. Another bar ,of phosphor bronze, under nine tons strain 
per square inch, is being tested, and has at present resisted 1,260,000 
bends. 

AUSTRIAN EXPERIMENTS. 

At the the Imperial Austrian Polytechnic Institution in Vienna, 
experiments were executed by Professor R. Jenney with phosphor 
bronze bars, showing the following results :— 

Resistance at point of 
rupture. 


Resistance at point of 


Degree of 
elasticity. 


elasticity. 
9875 |13°74 kilos. per sq. millimetre 40°40 kilos. per sq. millimetre 
or 











or 
19,857 lb. per square inch | 58,3831b. per square inch 





In the Imperial Arsenal at Vienna, experiments were made by 
Colonel Uchatius, giving the following results :— 











Absolute resistance. | Point of elasticity. Berson tw 
| . 1 | Per cent. 
Phosphor pees kilos. — Sq. Cc. ce 0s. bond sq. c, m. 
bronze 81,795 1b. persq. inch | 54,915 Ib. persq. inch 
Krupp’s cast ) 5000 kilos, per sq. c.m. 1000 kilos. per sq. c. m. 
steel as used | or or } 11°0 
for guns 72,258 Ib. per sq. inch | 14,450 Ib. per sq. inch 
2200 kilos. per sq. c. m.| 385 kilos. per sq. c. m. 
Ordnance or or 15°0 
bronze | $1,792 1b. per sq. inch | 5,562 1b. per sq. inch 





Experiments on the capacity of phosphor bronze to resist the 
oxidation of sea-water :—Best English copper sheets lost during 
six months’ immersion in sea-water, 3°058 per cent, Phosphor 
bronze sheets lost only 1°158 per cent. 

To these we may subjoin the following results obtained 
by Messrs. Montefiore and Co, :— 

BELGIAN EXPERIMENT, 

Ordinary bronze always contains a larger or smaller amount of 
oxide in suspension. This has been contested by various authori- 
ties as it was not possible to prove the presence of oxide of tin in 
the bronze by analysis, the oxide not being reduced by hydrogen 
at the temperatures which can be produced in laboratories, 

By a longer series of experiments Messrs. Montfieore and Kiintzel 
have now definitely proved the presence of oxide of tin and sub- 
oxide of copper. The presence of oxide prong lessens the tena- 
city, elasticity, and tensile strength of the bronze. Various 
experiments were made in this direction, They melted shavings 
of old bronze and cast a bar thereof at 1595 deg. Cent. The re- 
maining liquid bronze was stirred with a wooden stick (poled) and 
a second bar cast at 1668 deg. Cent. The remaining metal was 
deoxidised with phosphorus and a bar then cast at 1614 deg. The 
three castings were thus made out of the same crucible and in 
the same manner into three iron moulds, The results were as 
tullows :-— 


| 


Nature of the bronze. 


Absolute. 
resistance. 
Elastic 
resistance. 
Lengthening 
until rupture. 
Diminution of 
section, 





| Per cent. | Per cent. 
ee ee 1613 1209 2 3°2 
Old bronze, poled «| 1755 1244 2°8 3°2 
| 
Old bronze deoxidised with i sie ~~ 7 
phosphorus... .. .. ..§| 2384 1856 6°8 67 











Thus by the entire reduction the old bronze has tripled its tena- 
city and considerably augmented its absolute resistance. 

Messrs, Alex. Dick and Co., who have very recently 
established at Blackfriars-road, London, a special foundry 
for phosphor bronze casting, and, as we are informed, have 
also made arrangements in Birmingham for the production 
of sheets, wire, &c., of that material, have caused the 
experiments tabulated at the top of the next column to be 
conducted for them by Mr. D. Kirkaldy. 

“* The first table shows the great superiority of phosphor bronze 
for all articles hitherto manufactured of ordinary bronze or gun- 
metal, What steel is to wrought iron, phosphor bronze is to 
ordinary bronze. The second table will be of interest as illus- 
trating its superiority in elastic and tensile strength, as also its 
resistance to torsion over other metals.”’ 

An examination of the whole of these experiments points 
beyond question to some important practical deductions. 
The experiments upon repeated distortions—torsional or 
otherwise—are not absolutely conclusive, except in a com- 
parative sense; for, as we have before now often pointed 
out, no experiments of this class can be so. When the 
elements of velocity of application of the distorting force, 
and the relation of its range of application to that of ulti- 
mate rupture by stouter force, and by the same living force 
(.e., at the same rapidity of application) are not observed and 


Results of Experiments to ascertain the Elastic and Ultimate Tensile Strength of Twelve Pieces of Phosphorised Bronze, Six Pieces 
of Ordinary Bronze, and of One Piece of Brass, received of Dr. Kiinzel, Liége. 





























| Stress. Contencts Extensions, sets at 
- | Ratio of elastic; “°? eo 
Test No. Description. Elastic per Ultimate per | to ultimate. r — at | pe Ba ane 
equare inch. square inch. | racture. .0U0 per Ultimate. 
| | square inch. 

F. Ib. Ib. | Per cent. Per cent. Per cent. Per cent. 
1680 Phosphorised bronze ‘ 23,800 40,876 58°2 3°9 0°40 3°8 
1681 Do, GR we ‘os os 21,900 49,865 43°9 9°8 0°09 10°6 
1682 Do. Oh as we 19,800 33,623 58°9 59 0°18 4°6 
1679 Do. es. es on 15,400 24,198 63°6 79 | 1°94 67 
16:8 Do. GD. 20 | 14,900 21,755 68°5 5°9 2°26 4°3 
1683 Do. do. .. | 13,700 25,715 | 53°38 9°8 3°12 10°9 
1994 Do. ee on Ser 21,400 35,024 6l1 5°0 o-11 3°6 
1998 Do. as ee ees 19,200 43,032 } 44°6 15'1 0°26 141 
2001 Do, as 16,100 44,448 | 36°2 31°9 | 0°98 33°4 
1996 Do. a 13,400 36,044 | 37°2 19°9 | 1°52 16°5 
1997 Do, Ga. ce ce 11,800 24 958 47°2 13°4 | 5°13 lll 
2000 Do. OB es: on ses 10,700 34,024 31°5 23°0 } 3°06 17"4 

Cc. | 

585 Ordinary-bronze ., .. .. 19,700 29,534 66°7 8*4 | 018 4°0 

584 Do. ee ees 19,600 27,376 716 50 | 0°18 26 

589 Do. GOico co oo} 17,800 22,592 78°7 5°0 0°72 2°3 

588 Do. ce oe xe 17,700 21,946 80°7 8°38 | 0°50 1°6 

587 Do, es we = 17,600 20,482 85°9 1°5 } 0°68 }°2 

= Do. ins <x Se 16,400 20,296 80°8 3°3 1°10 17 
2 02 DD cc ke ce te 0 se 10,100 27,518 36°7 18°3 | 5°80 16°1 

Southwark-street, London, 8.E., 12th August, 1873. (Signed) Davip Kirkavpy. 


Results of Experiments to ascertain the Tensile Strength and the Resistance to Torsion of various Wires received from A. Dick, Esy. 






















































































Pulling stress. Twists in Sin. a Pulling stress. 
Wires as drawn. As drawn. | Annealed. Larger sized wire, annealed. 

Description. Bt iat | is asia eteisiiiiaa ties 

” ress. ean ean Stress. Ultimate 

= Diam.| Area. —_— Sn | _ of kom 0 mag Diam.| Area. ————_————_ extension 

ay Total. Per sq. in.| “”* |three.| **° ‘three. . Total.|Persq.in.| in lin. 

G.* | Inch.|sq.in., Ib. | Ib. G. |Twists G. |Twists| G. |Inch jsq. in.) Ib. Ib. Per cent. 
Phosphorised bronze, No. 1.. 3600 | “0665 |*003472, 339 | 97,638 | 3601 | 13°7 | 3749 | 81 | 3910 | -1120|-00985| 485] 49,239 | 37-6 
Do. do, No. 2.. 3602 | °0655 |°003367 340 | 100,980 | 3603 | 5°0 | 3750 | 91 | 3911 }°1100)°00950, 468 | 49,263 33°0 
Do. do. No. 3.. | 3604 | *0655|*003867 346 } 102,759 | 3605 6°7 | 3751 7 3912 | °1085 |"00924, 456 49,351 37°5 
Do. do. No. 4.. 3606 | +0640 |-003216, 389 | 120,957 | 3607 | 22°3 | 3752| 52 | 3013 |-1125|-00994) 475 | 47,787 34°1 
Do. do. No. 7.. 3608 | °0605|°002871 306 | 106,583 | 3609 8°7 | 3753 | 106 3914 | *1070 |"00899, 449 49,944 41°2 
Do. do. No, 70.. 3610 *0630|"003116 322 | 103,337 | 3611 | 8°8 | 3754 | 93 a _ —_ | = -_ | te 
Do, do. No. 8.. 3612 | °0655 |" 003367) 363 | 107,811 | 3613 | 5°8 | 3755 74 | 3915 |°1085|°00924) 488 52,814 33°9 
Do. do. No. 90.. 3614 | *0600 |"002827| 352 | 124,313 | 3615 | 7°0 | 3756} 87 | 3916 | -1070|"00899 480 | 53,392 34°2 
Do. do, No.10.. .. | 3616 | °0610 “002922 379 | 129,705 | 3617 8°3 | 8757 98 3917 | *1105 "00959 485 41°5 
Do. do. No. 13.. .. | 3618 | °0595|°002778) 336 | 120,950 | 3619 | 13°0 | 3758 | 124 8918 | °1115 |*00976, 521 2°4 
Do. do. No. 14.. .. | 3620 | °0630/"003116 413 2. 362 3°0 | 3759 99 3919 | °1115 |°00976, 578 88°5 
Do. do. No, 15.. .. | 3622 | *0630/"003116 386 | 3,87 3°7 | 3760 | 87 | 3920 | °1110|-00967, 586 39°3 
Do. do. No. 16.. .. | 3624 | "0585 |"002685 395 | 147,113 25 7°5 | 38761 97 8921 | °1105 |°00959 540 35°1 
Do. do. No.17.. .. | 3626 | “0660 |°003421 476 | 139,141 | 3627 | 17°3 | 3762 | 53 2922 | °1140|°01020) 555 54,411 44°9 
Do. do. No. 20.. .. | 3628 | “0635 |"003165 397 | 125,434 | 3629 4°5 | 3763 97 3923 | 1125 |-00994) 528 53,119 386°3 
Do. do. No. 21.. .. | 3630 | °0640/°003216 463 143,967 | 3631 | 13°5 | 3764 99 3924 | °1120|°00985; 570 57,869 | 43°0 
Do. do. No. 22 3632 | -0595 “002778 402 144,708 | 3633 4°5 | 3765 87 8925 | °1120|°00985, 578 58,680 | 33°9 
Do. do. No, 23., .. | 3634 | °0640|"003216 513 159,515 | 3635 | 13°3 | 3766 66 392¢ | °1125|*00994 585 58,853 46°6 
Do. do, No. 25.. .. | 3636 | °0640|°003216 486 151,119 | 3637 | 15°8 | 3767 | 60 8°27 | °1120|°00985; 636 64,569 | 42°8 
Do. do. No. 26.. .. | 3638 | °0640/°003216 479 | 148,942 | 3639 | 15°9 | 3768 62 928 | *1090 |-00933, 557 59,700 46°1 
Copper... .. cc oc oo «oe «- | 3640 | °0640 “003216 203 63,122 | 3641 | 86°7 | 3769 96 £29 | -0640|-00321 119 37,002 | S41 
Brass .. .. se «oe eo ce ce | 3642 | 0605 |°002871 233 81,156 | 3643 | 14°7 | 8770 | 57 3930 | °0605|-00287 148 51,550 | 36°5 
re ee eee | “0600 |'002827 342 | 120,976 | 3772 | 22°4) 3774 | 79 | 3773 | °0600}-00282| 211 74,687 | 10°9 
Iron galvanised, best best C.. .. | 3935 | *0580 /"002643 170 64,321 | 3936 | 26°0 | 3988) 44 3937 | 0589 |-00264 162 61,294 171 
Iron galvanised, best charcoal E.. | 3939 | *0580 |"002643 174 | 65,834 | 3940 | 48-0 | 3942 | 87 3941 | *0580 |" 00264 122 46,160 28-0 
Testing and Experimenting Works, Southwark-street, London, 8.E., 18th December, 1872. (Signed) Davip KIRKALDyY. 





phosphor bronze is represented by a very high coefficient, 
and that the material is not deprived of its toughness 


tortions, 


Wohler, a Prussian engineer, and locomotive superinten- 
dent of the Silesian and Markische Railway—a son, we be- 
lieve, of the celebrated chemical professor of Gottingen— 
on the resistance of iron and steel to long continued distor- 
tions (“ Ueber die Festich keits versuche mit Eisen und 
Stahl,” &c.), published at Berlin in 4to., with plates. 


within the limits necessary to produce immediate rupture. 
He has devised and employed an elaborate series of testing 


ways. Seven principal machines have been employed, 
viz.:—On the first machine the test bar is subjected to 
torsion by applying a steady force; ou the second machine 
the torsion is repeated a number of times within a given 
amount; on the third machine, steady continuous pull; on 
the fourth machine, repeated pulls of given force; on 
the fifth machine, for repeatedly bending the bar with a 
given force; on the sixth machine, to test a bar which, 
while rotating round its axle, is weighted at one end with 
a given weight; in the seventh machine, for measuring the 
bends (curves) of weighted bars. 

The experiments have been in several instances prolonged 
for very considerable periods, The general conclusions 
drawn by Wohler is that the continued repetition of a dis- 
torting strain will ultimately produce fracture or rupture, 
though the limit of range of any one distortion be much 
within the limits necessary to produce immediate fracture 
or rupture. This is not new; indeed, the general state- 
ment of this as a fact did not escape the penetrating genius 
of the late Professor John Robison, of Edinburgh, as 
long ago as the end of last century; but, notwithstanding 


experimenters, including our author, some of the elements 
which must enter into any exact consideration of the 
effects of repeated distortions on ultimate passive resist- 
ance remain still to be applied. 

Wohler’s carefully tabulated experiments are, however, 
very suggestive, and well worth the attention of the 
physicist in their general relations not only to substances 
as rigid as iron and steel, but to those which, like phosphor 
bronze, present a great tenacity with a variable degree of 
rigidity—or of extension before rupture—dependent upon 
the nature of the alloy. 

The fact of the greatly enhanced resistance to tension 
produced in all metals by drawing them into fine wire—a 
result due chiefly to the perfect parallelism with which in 
this way the elongated crystals, or fibre, of the metals are 
arranged, has jlong been known. Thus, steel-piano wire 
has been made to resist a pull of 120 tons per square inch, 
from steel, which while in bars of an inch or so square, 
could scarcely resist the half of this strain. A like sort of 





given, it is sufficiently obvious that the toughness of 


augmentation of tensile strength was therefore to have 


until after a very prolonged application of repeated dis- | 


In relation, though not in immediate connection with this | 
subject, we may direct the attention of our physicist | 
readers especially to an elaborate memoir by Professor A. | 


Herr Wohler’s object is to investigate experimentally | 
the effects of continued distortions when repeated during | 
long periods of time upon more or less rigid portions | 
(especially iron and steel), the strains being always | 


machines for the application of distorting strains in various | 


what has been since done by Fairbairn and a few other | 


| 
| been expected in phosphor bronze when drawn into wire, 
and the experimental results obtained by Mr. Kirkaldy, 
verify the anticipation ; though we confess we were unpre- 
| pared for the enormous increment of resistance thus shown, 
and must for the present accept the precise figures with re- 
serve. A ponderous and powerful testing machine, when 
applied to therupture of a very fine or small wire, is not likely 
| to give the most accurate results, and the final reduction 
of the experimental strain into tons per square inch may 
be largely affected by the transverse section assigned to 
the wire. We do not find the method ef determining this 
stated. It is at all times a delicate and difficult experi- 
mental operation to determine with precision the cross 
section of a fine wire, and it can only be dove with an ap- 
proach to exactness, from determinations of the specitic 
gravity of the material of the wire, and the weight of a 
known length in air, and thence calculating the diameter 
| and section of the wire from the relation between weight 
| and volume of the given length. . 1t may safely be affirmed 
| that any attempt to meusure directly the diameter of any 
| wire less than a quarter of an inch in diameter by callipers, 
| or even by micrometric measurement, must lead to error. 
| In the absence of information as to these points, and, 
| indeed, of further experiments confirmatory of those above 
| given, we must suspend our judgment as to the exact 
| figures given, as indicating the astounding increase of 
| tensile strength in phosphor bronze, produced by drawing 
it into wire. Still, even with a large margin reserved for 
1 wewage error, enough remains to prove that phosphor 
| bronze drawn into wire, or laminated into sheets, must 
| prove, if practicable to be produced with perfect uniformity,a 
| mostimportantaddition in future tothe list of ourcoustructive 
| materials. A substance which, combining pliability with 
|a tensile strength approaching, if not of excelling, that 
| of steel, with the specitic gravity of bronze, and nearly the 
| electric conductivity of copper, cannot fail to have im- 
| portant applications for the electric telegraph engineer. It 
| will possibly also originate some quite new branches of 
| trade in relation to many of the smaller purposes to which 
brass has hitherto been applied; rings for curtains, 
| picture frames, &c., for instance, are now habitually made 
of brass, which in the course of no very long time becomes 
| crystalline, brittle, and untrustworthy. Such rings cut 
| from long spirals of phosphor bronze, with the ends 
| soldered together or otherwise united, so as to avoid au- 
| nealing the wire by conducted heat, would be an in- 
mense improvement. Were copper, in the times yet to 
come, to become cheaper—say reduced to double or so the 
cost of equal weight of wrought iron, as possibly may yet 
happen when the vast natural stores of Lake Superior, or 
North and South America, and of Australia, and the un- 
known regions of the Chinese Empire shall be fully drawn 
upon—it might then become a question whether iron as @ 
material for shipbuilding might not with advantage, 12 
safety and durability, be superseded by phosphor bronze. 
Corrosion, with its necessary complement —fouling, are the 
bétes noir of the iron shipbuilder. It will be recollected 
by our readers, probably, that some years ago, Mr. John 
Scott Russell patented the application of Muntz’s yellow 
metal as a material for shipbuilding, in substitution for 
iron, and with a view to avoiding the corrosion and foul- 
| ing, and the serious dangers and evils due to them ; the 
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invention was, however, abortive and useless, for the fact 
was lost sight of that Muntz metal speedily becomes, like 
bronze, and many other alloys of copper and zinc, crystal- 
line and brittle ; so that a ship built of such material would 
have as little strength after a few years as if formed of 
pottery. The objection would probably be found not to 
apply to phosphor bronze, to say nothing of the fact of its 
passive strength being four or five fold from the outset that 
of Muntz metal. For bolts and fastenings for timber ship- 
building there can be no question of its superiority to both 
Muntz metal and to copper. 

Indeed, the valuable uses to which phosphor bronze can 
be applied are so various, as well as important and pro- 
mising, that we are very glad to find that the manufacture 
of the material and the appliances for founding on it are 
established in this country, notwithstanding the very cool, 
if not repellent, reception with which its first advent as a 
material for the construction of artillery was met by some 
few military authorities. 

For that use the experiments made in Belgium, though 
not conclusively satisfactory, were, we make bold to affirm, 
left incomplete; and this branch of the subject deserves 
to be pushed to a final and decisive result, notwithstanding 
that iron and steel have taken so large a place in the 
regard of the European artillerist. 

If our Indian field artillery is to be of bronze, why should 
it not be of phosphor bronze, if the latter can be proved to be 
a better and a not more costly article ? 








KING’S PATENT SHAFT-COUPLING. 

In the accompanying engraving we illustrate an arrangement for 
repairing broken propeller shafts at sea, and strengthening parts 
which may be pal which has been pate:.ted by Mr. King, of 
Moscow-terrace, Victoria-park. The coupling may be carried as 
part of the ship’s stores, and is applicable easily and in a short 
time to any fracture which may occur in the shaft, from the after 
end of the sole-plate to the stern-pipe. The coupling is made in 
four parts shown at a' a! a® a? Fig. 1; two of those parts are placed 
round each end of the broken shaft C C, and are firmly bolted 
together by the bolts d! d! /' and d? d? d*, thus forming two butts, 
which have their face recessed out to a sufficient size for admitting 
the original butts of the shaft. Should they become broken or 
damaged in any way, or in event of a break occurring in the body 
of the shaft through a defective part of the metal, a repair is 
effected by the coupling gripping the shaft C C at a distance from 
the defective part, by the keys F! F! F* F?, which are hollowed 











on their under side so as only their edges will bear on the shaft. 
They are ¢ade an easy fit for the key seats in the coupling, 
and are pressed firmly against the shaft C C by the pinching 
screws G' G1 G? G*. By using keys of this kind a speedy 
application of the coupling can be made as the cutting of 
key seats in the shaft is avoided, and the form of the key 
allows a little spring which will reduce the strain on the bolts 
if the shafts are not properly centred. But keys sunk in the 
shaft can be used by those who choose to do so, or poy | screws 
ney be applied without keys. When the parts are brought 
together in pairs, one pair being keyed on each side of the frac- 
tured part of the shaft they are then coupled by the bolts 
11H HH, and thus the repair is completed. Fig. 2 shows a similar 
coupling applied to an oblique break in the body of the shaft. 
lig. 3 shows one of the butts partly broken off. Fig. 4 shows one 
of the butts broken off, causing a deficiency in the length of the 
shaft, which is made up by the coupling. For light shafting the 
coupling may be made in two parts only, and thus avoid using the 
coupling bolts HH H H. 





Mr. Cuartes H. Presse, F.C.S., has been appointed public 
analyst for the Strand District. Laboratory, 303, Strand, London. 

THE New River Company.—The New River Company have 
now the power of affording effective constant service in their dis- 
trict. They have also commenced a new high service covered 
reservoir to contain 1,000,000 gallons at Southgate, in anticipation 
of the requirements of the water supply to Edmonton parish. The 
company have in a number of cases afforded constant supply by 
means of standpipes, and have recently agreed with a committee 
of the Corporation of the City of London to furnish constant 
supply at once, to a large number of the houses of the poor within 
the city bounds, whenever the arrangements of the officers of the 
corporation in connection therewith are completed. 


CERTIFICATE FoR STEAM LauNcH.—Must a steam launch | 
ataster and engineer holding certificates on going to sea wit 
passengers? Could the owner carry her about the coast, say for 
ten miles or 80, he holding no certificate ? If the steam launch is 
employed in carrying passengers, and goes to sea from any port in 
the United Kingdom, she must have a certificated master and en- 
io. No steam vessel can legally carry passengers without 
ing licensed, either at sea or in rivers. The owner of a steam 
_or small a however, may take such vessel round the 
coast himself without being required to possess a certificate of ser- 
vice or competency,—Nautical Magazine. 


| THE WEST METROPOLITAN MAIN DRAINAGE 
WORKS. 
(Concluded from page 169.) 
AUXILIARY ENGINE, BoILeRS, AND Pumps. 

The auxiliary steam engine shall be 120-horse power, with two 
boilers and sewage pumps. 

‘The engine shall be a high pressure horizontal steam engine 
according to the most improved construction, arrangement, and 
design, and shall be finished dead bright in all parts, usually so 
finished by the best makers of first-class waterworks engines, and 
shall be made in conformity with the following leading dimensions 
and arrangements. 

“The cylinder shall be 28}in. diameter and 5ft. stroke, 
with steam casing, valves, steam chests, pipes, &c., effectually 
covered with double felt clothing, with intermediate and 
outer canvas covering, each painted in two coats of white lead 
and oil, mahogany jackets, nozzles, polished hand gear, shafts, 
rods, levers, double beat brass valves to induction and eduction 
ports, with brass spindles, &c. &c., and expansion gear, capable 





of being readily adjusted so as to cut off the steam at any required 


‘ 





atent self-acting water injectors to each of the two boilers. 

he connecting rod shall be of wrought iron, finished dead 
bright for its entire length, and shall have all necessary straps and 
brasses, and shall be not less than 13ft. Gin. long. 

‘The crank shall be of wrought iron and the crank pin of steel. 
The crank-shaft shall be of the best wrought iron, with suitable 
enlargement for carrying the _— inion and fly-wheel. 

“The fly-wheel shall be 18ft. diameter, with rim sufficiently 
heavy to enable the pe to pass the centres with facility when 
working at a slow speed ; both rim and arms shall be keyed and 
bolted into the boss and rim, and dowels shall be inserted into 
the rim at every joint. For moving the engine when on the dead 
centres there shall be a toothed wheel bolted on the face of the 
fly-wheel next the wall, taking into a crab with shifting handle, 
shaft, and lever, so that all parts of the crab gearing shall be at 
rest when not required. 

**There shall be provided and fixed a governor rod to rise and 
fall according to the height of the sewage in the sump or well, 
which shall be attached to the throttle-valve, and so fixed that as 
the water rises it shall open the valve and so admit more steam to 
the cylinder. 

**Upon the crank-shaft shall be keyed a strong spur pinion of 
not lon than 4ft. Gin. diameter, 
4in. pitch, and l4in. width of 
tooth, taking into a strong spur- 
wheel not more than 16ft. dia- 
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. ae keyed on the pump —_. 
i’ e gearing shall be such that 
: PA SCALE OF FEET the whole motion of the bucket 
\> = Ce shall not exceed 100ft. per 
i3 minute. 

\ 


*“~he pump shaft shall be of 
the best wrought iron, with en- 
largements suitable for carrying 
the wheel in the centre and for 
the cranks or discs at each end. 

“The sewage pumps shall be 
of the bucket kind, and shall be 
of cast iron l4in. thick, except 

* that part which forms the barrel 
of the pump, which shall be 2}in. 
thick, and the part between the 
barrel and suction valve shall be 
ljin. thick, A manhole shall be 
formed as large as can be conve- 
niently made in this part. The 
base or wind-bore shall be at least 
5ft. Gin. internal diameter, with 
que by 30in., and strong 
ribs or feathers 3in, deep on the 
outside. 

“‘ Around the openings shall be 
placed a strong galvanised iron- 
wire ting o. 10 B.W.G.) 
with 1}in. meshes. 

**The base or wind-bore of the 
pumps shall be bolted to strong 
east iron girders, so fixed as to 
take or resist any strain that 





might  ° — them by the 
clogging of the openings. 
“The pump buckets shall be 





of cast iron, with the rod keyed 
and bolted securely, brass junk 








ring, brass T-headed bolts and 
nuts. The valves shall be of the 
clack kind (Porter’s oe of 
about 50in. area to each opening. 












“The suction valves shall be 
cast iron with clacks similar te 
the bucket, and so constructed 
that they can be readily removed 
through the manhole when re- 
quired. They shall be securely 
bolted, and the spaces between 
them and the casings shall be run 
in with sulphur, as shall all the 
joints. 

“*The pump slings shall be of 
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circular trough or culvert lin. 
thick shall be made to connect 
the pumps with the two outlets, 
and shall be furnished with man- 
holes and covers. 

‘*The boilers, of which there 
shall be two, shall be Cornish 
boilers 6ft. Qin. internal dia- 
meter, and 22ft. in length, having 
two flues 2ft. 7in. internal dia- 
| meter, extending from the front 
' of the boilers to the back, and 
| fixed as shown; and shall be 
similar to the eight boilers for 
the principal building, .y% 
that having to work up to 70 Ib. 
steam, the valves and levers and 


7.6 x wrought iron, double, and shall 
>» °! work the bucket rod through a 
= ‘fi cross guide of cast iron, situate 
= it in the upper part of the pump, 
= >' having a gun-metal bush. 
kK = ‘Two short lengths of cast iron 
= 
! 
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other fittings must be constructed 
and graduated to suit that pres- 








Shay 





ty < 


art of the stroke, and graduated so as to show at what part ; | 
Con grease cocks, steel piston rod, metallic spring piston of the 
most improved construction, with brass pins thereto, bright valve 
bonnets, case-hardened nuts, relief valves, waste cocks and waste 
water pipes to carry off the condensed water from the cylinder, 
and easily accessible from the engine-house floor, and all other 
appendages requisite to make the engine complete. 
**The base plate shall be at least Gin, deep at the webs, the 


outer web shall be moulded thus «—-.g-__» with ribs at all 
necessary places, and the top shall - not be less than 
18in. in width, with seatings for the cylinder, 





crank plummer block and pump + shaft plummer 
block. 

“The crosshead guide frames shall, on the crank side of the 
cylinder, connect the crank plummer block with the cylinder, and 
shall be adjustable so as to counteract wear. : 

‘The feed-pump shall have a cast iron plunger, with gland, 
stuffing-box and brass valves, delivery pipes, &c., the pump to be 
united to an air vessel. . ; 

** Or in lieu of the feed-pump a donkey engine shall be provided | 
and fixed as may be determined by the engineer. ; a 

“The contractor shall also provide and fix one of Giffard’s | 
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HALF-PLAN OF ENGINE AND_BOILER, HOUSE, 


sure. 

** These boilers shall be tested 
in every respect similar to the 
other boilers, except that the 
pressure is to 00 Ib. per 
square inch with cold water, and 
then 150 Ib. with steam. 

‘“*For the auxiliary engines and 
boilers the contractor shall like- 
wise find and provide the follow- 
ing tools and materials, namely 
—(1) One set of bright stocks, 
dies, drills, taps, and spanners for 
the pins and nuts of the engines and other works, arranged on 
mahogany moulded frames, to be suspended in the engine- ouse. 
(2) One spare set of brass piston pins and iron cover pins. (3) 
One Bourdon’s vacuum barometer, and one similar steam-gauge, 
to be screwed to the wood jacket of the cylinder, and connected 
with the steam and eduction pipe of the engine. (4) One Harding’s 
patent 9in. diameter counter for registering the number of strokes 
made by the engine, to be fixed and made to work by or from the 
engine in such manner as the =e shall direct. (5) A com- 
plete set of firing tools for the boilers. (6) One spare seat for the 
suction valves, and one ame face-plate for the delivery valves of 
the sew: ump, complete. 

‘The ‘material, workmanship, and finish of the whole of the 
said engines and other works respectively shall be the best of 
their kinds, and no part of the engine shall be of less strength 
than is equivalent to at least ten times the maximum pressure 
(estimated at 25 tons) of the steam on the piston in the princi 
and 15 tons in the auxiliary engine; and it is to be clearly un —_ 
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stood that the contractor is to be responsible for the adequacy 
strength of all the machinery, apparatus, and appliances 
whatsoever, notwithstanding engting contained in this specifica- 


tion or in the drawings, or in any descriptions, explanations, 
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or instruetions to be hereafter given, as he will be at liberty to 
augment at his own cost any specified weight or strength to his 
own satisfaction, 

“The castings shall be clean and sound, both externally and 
internally, and shall be carefully fettled and smoothed, the caps and 
bases of the columns being polished and left bright in addition 
to the other parts of the works usually so treated ; the cylinders, 
air pumps, sewage pumps, and —— shall be made of 
mottled grey and white iron, as hard as can be worked, and shall 
be bored and turned respectively, perfectly parallel and truly 
cylindrical throughout, no stopping or plugging being on any 
account permitted, in case of any holes or flaws appearing therein, 
nor shall any portions of the castings be made in open sand ; the 
bright work shall be free from air-holes and spots, and shall be 
properly cleaned to remove the marks of the tool. All the 
ornamental ironwork shall be of the very best description, and 
where practicable the ornaments shall be cast separately of fine 
metal, and shall be pinned or otherwise fixed tothe larger castings. 

“The wrought iron shall be free from specks, sand holes, and 
shut or hammer marks, and shall tinish to the true and full 
dimensions of the work in which it is used, all long rods being 
properly swelled in the middle, and otherwise enlarged or 
drawn down as the case may require, and shall be forged into 
proper forms, and be finished in the best style, with proper 
mouldings, octagons, hollows, and chamfers. And all the bright 
work (after being properly draw-filed in the direction of the strain) 
shall be smoothed with fine emery, and finished in the best 
style of dead polish. Tut the irenwork below the fleor line of the 
engines, whether wrought or cast, may be left black, although 
in other respects it shall be as well and carefully fitted and 
finished as portions of the engines which are more immediately in 
view. 

“‘The brasses shall be made of a strong and durable mixture 
of pure copper and tin, no lead, zinc, or antimony, being used 
therewith, and shall be truly,fitted to the parts for which they are 
severally intended. 

** All covers, bonnets, flanges, and joints, shall be properly 
faced, bored, hollowed, moulded, chamfered, and fitted as the 
éase may require, and according to the most approved practice, 
and all the working parts of the engines ghall in like manner be 
well and accurately fitted, finished, fixed, and adjusted, and special 
care shall also be taken to balance the working parts at the two 
ends of the beams, and likewise to correct the unequal action of 
the cranks. 

‘“* The partsof the engines, machinery, apparatus, and appendages 
not left bright, shall be painted once over in good lead and oil 
colour, after being thoroughly examined by the engineer, and well 
cleaned and smoothed, and before leaving the contractor’s 
premises ; and after being erected and set to work, and in all 
other respects completed, the emgines shall receive three other 
coats of lead and oil colour, finished dark green or such colour 
as may be required, with all mouldings and other like parts picked 
out in colour or black, and shall be finally twice coated with the 
best carriage varnish. 

** And the contractor shall, within four months of the engineer's 
order to commence the engines, complete and deliver the wall 
boxes and plates, holding down bolts, strap pipes, and other iron 
work required to be built in, and fixed to the work up to the level 
of the stokehole floor; when the engine and boiler houses reach 
this level, he shalldeliver and fix the boilers, the sewage pumps, 
the cast iron delivery culverts and branches, with penstock mouth- 
pieces connecting the culverts with the pumps ; at the expiration 
of fifteen months from the date of the said order to commence, 
he shall complete and deliver all the engines, pumps, &c., 
ready for fixing; and subject as hereinbefore mentioned, and _ ex- 
cept as herein ts otherwise provided, shall have the same fixed 
complete and ready for working to the satisfaction of the engineer 
within eighteen months from the date of the aforesaid order; and 
shall thereupom deliver the same, in perfect working order and 
condition, to the board, to be by them used for the purposes of 
their works, when, and as they shall from time to time direct, but 
the contractor ‘shall, nevertheless, at his own expense, find and 
provide four experienced foremen to have charge of, and work 
the said engines, pumps, and other works, for the term of six 
months next after the starting of the same, and shall, during such 
term, and for a further term of six months be responsible for the 
same, and shall also, without charge or remuneration therefor, do 
and perform, to the satisfaction of the engineer, all alterations 
and amendments, repairs and resterations, which may during that 
time, or on the expiration thereof, in the opinion of the engineer, 
become needful or proper. And it shall not be competent to the 
contractor to except or allege as a reason for non-completion, or as 
a ground for extra charge that the buildings, or any works to be 
made or erected by the board, were not made or erected in sufli- 
cient time for the purposes of the contractor, but it shall be com- 
petent to the engineer from time to time to extend and enlarge 
the said time of completion, if he in his discretion shall see fit so 
to do, and for any reason or purpose, and such extension of time 
shall be deemed to be in full compensation and satisfaction of the 
contractor on the premises. 

** Provided always, that in case the contractor shall not fulfil 
and complete his undertaking in a workmanlike and satisfactory 
manner, and at the time required in or to which the same may be 
extended by or under this specification, he shall be liable to 
forfeit and pay, and if so required by the board, shall, as liquid- 
ated damages forfeit and pay or be subject to a deduction from 
the amount of the contract of the sum of £100 per week for each 
and every week during which such completion shall be delayed 
beyond the time aferesaid. 

**And the eontractor shall be entitled to payment for his 
work in the manner following (that is to say)—To one-fourth of 
the amount of the contract when he shall have executed and de- 
livered on the site of the works so much of the work as shall be 
equal in value to half the whele thereof ; to a further fourth when 
he shall have executed and delivered a further portion of the 
work equal in value to one-fourth of the whole thereof; toa 
further fourth, making three-fourths in all, when he shall have 
completed the whole of the engines, boilers, and works, ready for 
working to the satisfaction of the engineer; to a further eighth 
portion at the expiration of six months frem the completion and 
starting of the engines, if at the end of that period the engines, 
boilers, and works, shall in the cpinion of the engineer, be in such 
efficient state and condition as will justify such further payment ; 
and the balance then accruing to the contractor at the expiration 
of the term of twelve months hereinbefore mentioned, such pay- 
ments to become respectively due, and if so required, to be re- 
spectively made, by the board within fourteen days after the 
presentation to them of a certificate under the hand of the 
engineer, 

** Provided that the last mentioned payment to the contractor 
shall not be made to him until the said principal engines shall 
have performed the duty of raising eighty milliens of pounds one 
foot high, with the consumption of one hundred and twelve pounds 
of Welsh coal to the satisfaction of the engineer, for a period of 
two calendar months consecutively, or such shorter psa as may 
in the judgment of the engineer be necessary to test the due and 
complete working of such engines and boilers as herein provided, 
and such payment not to be required until and unless the engineer 
shall be satisfied of, and have certified of the due working of all 
the engines and works, and complete fitness for the performance 
of the duty stipulated in allrespects. The valuation of the works 
upon which the several payments are to be based is to be made 
by the engineer, and his estimate of their value is to be final and 
binding upon the contractor. 

And in case of any doubt, dispute, or difference of opinion 
touching the nature, extent, or intention of the contract, or of the 
meaning of this specification, or of the drawings, matters, or 
things therein referred to or intended so to be (the specification 
being taken and construed accerding to its true intent and meaning, 
although each and every matter and thing may not be particularly 





mentioned and described therein or in the said drawings, and 
although any alterations, deviations, additions, or deduction may 
be made in, to, or from the works comprised in the contract), 
such doubt, dispute, or difference of opinion, shall be referred (on 
the requisition of either party) to the arbitrament of the said 
engineer, whose decisions, awards, orders, and determinations 
thereon, or in relation thereto, shall be final and binding on both 
parties, to which intent this submission shall be without power of 
revocation by either party, and may be made a rule by any of her 
Majesty’s superior courts at Westminster on the application of 
either party. 

And whereas the said Metropolitan Board of Works have 
accepted the said proposal, the said contractors’ executors, 
administrators, or assigns, being to be paid for the said works 
as hereinbefore mentioned: Now these presents witness, that in 
consideration of such acceptance as aforesaid, and of the payment 
to be madefor the execution and maintenance in complete repair 
for twelve calendar months of the said works as aforesaid ; the 
said contractor does hereby, for his heirs, executors, and adminis- 
trators convenant and agree with the said Metropolitan Board of 
Works and their successors that the said contractor, his execu- 
tors, or administrators, will execute the works mentioned in 
the said specification in all respects in strict conformity there: 
with, and in all things, fully, completely, and faithfully regard, 
observe, and perform the said specification, and all the terms, 
agreements, conditions, and provisions thereof and therein on 
his part to be regarded, observed and performed; and that all 
powers, liberties, rights, and privileges hereinbefore mentioned 
shall and may be exercised and enjoyed, aceording to the true 
intent and meaning thereof. In witness whercof, the said con- 
tractor hereunto set his hand and seal , and the said Metro- 
politan Board of Works have affixed their common seal, the day 
and year first above written. 








ON THE RELATIVE WORK SPENT IN FRICTION 
IN GIVING ROTATION TO SHOT FROM GUNS 
RIFLED WITH AN INCREASING, AND A UNI- 
FORM TWIST.* 

By OsporNneE REYNOLDS, M.A. Professor of Engineering, Owen’s 

College, Manchester, and Fellow of Queen’s College, Cambridge. 

THE object of this paper is to show that the friction between 
the studs and the grooves necessary to give rotation to the shot 
consumes more works with an increasing than with a uniform twist ; 
and that in the case of grooves which develope into parabolas, such 
as those used in the Woolwich guns, the waste from this cause is 
double what it would be if the twist was uniform. I am not aware 
that this fact has ever been noticed, and it must not be con- 
founded with the questions already at issue respecting the Wool- 
wich or French system of rifling guns. The advocates of the 
gradually increasing twist maintain that it relieves the pressure 
between the studs and the grooves at the breech of the gun, where 
it would otherwise be greatest, while the opponents argue that in 
order to obtain this otherwise advantagous result, the bearing sur- 
face of the studs has to be se much reduced that they are not so 
wellable to withstand the reduced pressure as they are to withstand 

the full pressure with the plane grooves. Now, I bring forward a 

collateral point, which has no bearing on the previous question, 

but which is, in itself, of sufficient importance to influence the 
decision in favour of one or other of these systems. I show that 
apart from any undue wedging or shearing of the studs, that with 
nothing but the legitimate friction, the amount of work wasted in 
imparting rotation to the shot is nearly twice as great with the 
parabolic as with the plane grooves. This is important, for, 
although the magnitude of this waste does not appear as yet to have 
been the subject of direct inquiry, it will be seen from what follows 
that with the plane grooves it »mounts to more than one per cent. of 
the whole energy of the shot, and, consequently, with the para- 
bolic grooves it will amount to two per cent. of the energy of the 
shot, this is, to say, the least, important as regards the effect of 
the discharge ; and when we consider that all the work spent in 
friction is spent in destroying the gun and the shot, we see that it 
becomes a matter of the very greatest importance whether the gun 
spends one or two per cent, of its power on self-destruction. It 
was established as a fact in the trials of 1863-5, that the guns with 
an increasing twist gave a lower velocity than those with the uni- 
form twist. In the trial with the two seven-inch guns made es- 
pecially to test this point, the difference of velocity was such as 
to make three per cent. difference in the energy of discharge— 
a result somewhat greater than what would have been due to the 
ligitimate friction, unless the coefficient of friction between the 
studs and the grooves was excessively high from some cause, such 
as the wedging of the’studs into the grooves. However, it would 
seer that the conclusions at which I have arrived are in accordance 
with actual experience, and help to explain what was otherwise to 
a certain extent anomalous. The assumption and calculations on 
which I have based the conclusions are as follows : — 
I.—To estimate the actual work spent in friction with plane 
grooves. 
Let « = coefficient of friction. 
i = the inclination of the grooves. 
Kk = work spent in friction. 
W = the weight of the shot. 
= = the energy of discharge or the striking force with which 
the shot leaves the gun. 
Then, K = ak xs. 


For if i = the mean pressure on the grooves, and / = the length 
of the gun, K=eRiYe@+1 2. ....20.2.2.2. «() 


And the energy of rotation = . sa Rli 
= ve+1 
ad R . 
A = - CF. de + Sse oe ee 
kK= sph = 


Hence(with a gun making one turn in 35 diameters) where i= a 


and # = ‘3. ; 
K= 3% =. 013 3, 


The equation K= = > shows, what is otherwise quite obvious, 
that with the plane grooves, the work spent in friction is indepen- 
dent of the distribution of the pressure within the gun, and is 
proportional only to the energy of discharge ; and hence will be 
the same, whether the powder is quick or slow, provided the shot 
leave with the same velocities. 

This, however, is not the case with the parabolic grooves, It is 
obvious that the friction will involve the law of pressure in the 
gun. Consequently, we cannot calculate this work unless we make 
some assumption with regard to the law of pressure. 

The most convenient assumption that can be made with regard 
to the pressure is that the law shall be such that R (the pressure 
on the grooves) is constant, 


Let n =” be the equation to the developed grooves, and let s 

U 
be the length of the grooves. Then, if we assume that 
dy — 1, and that K, (the work spent in friction with the para- 


ds 
bolic grooves 1 = #« RU. we have the work of rotation 


=fx $e dy 
dy 


* British Association, Section G, 








ae _ 
"> 
And the work of rotation = 7? &. 
Since i= d ‘ 
b 


.. Kev= dy wit, 


And for plane grooves K = e25. 
. Kb =? 
+ =t 


An expression for this work might have been obtained without 


assuming - = 1, but so long as 7 is less than = the difference 
is very small, 

Hence we see that on this assumption the work spent in friction 
with the parabolic grooves, is twice as great as with the plane 
grooves. This assumption is not an unreasonable one, for 
the declared object of the increasing twist is that it may 
equalise the pressure of the studs on the grooves throughout the 
gun. However, it is not to be supposed that this object is always 
attained, for one kind of powder has a different law of force froin 
another. We cannot obtain a general expression which will include 
all, but we may examine several laws of force which will enable 
us to see how far the law of force affects the results, 

In all cases the force diminishes from the breech to the muzzle, 


and the law may be roughly expressed by P = - * where » is 
aty 

the distance of the shot from the breech, and a and A are constants 

for each class of powder. 

Although with this value of P the equations of motion cannot 
be solved rigorously, an approximate solution may be found as 
follows :— 

IT, —-To find the ratio of the work spent in friction with parabolic 
and plane grooves when the law of force is 


Pn... 
aty 
The equations of motion are 
32 yeep?” —pR ......@) 
“ds ds 
la ied 
ey pk cee me oe ot Oe TE 
z dv + Pp ( ) 


Neglecting the » R as small in (1), and taking p (the radius of 
curvature) = l, we have 


3 
— = fPdy=alog.. “ + Y, 
2 : a 


fre dy = fr dy + zS log. +u 
ry b G a 


or Ko =2f'® eh f (20 $dty, 22 . i} 
i) 


a 
dz _ 


And for plane grooves p is infinite and aati 
y 


wks vf dy =pa ilog, “+4 
a 
K, o 1 
- =”? 
K + log., (1+; ) 
a 


If a = 0so that P = 2 


Kk, =2 
iN 
° a 
If wis very great, so that P = = 
uf 
K 3 
K 2 


And the former law more nearly expresses the condition of most 
guns, 
IIL.--If we take a law of force 
Ae 
-2ywtan, = 
P= ee. Se b 
e+ Pp 
- 
dy" 
the equations of motion can be solved. 


Andift= ' 6 = tan. — 24. 


b > 
We get Ky = 0 HOF 2 HF 1 2 uo4 pt log. (1ti) | 
wie J 
5 208 2h _4 
And for the plane curve K = ai ¢ 
ad 


e291 9 0 + pe? log. (1 + #4) 
i ( -2#9_1) 
From which, for any given value of 9, we may obtain the actual 
Ky 
-_ 
When 9 is small, #0 that where we may neglect high powers 


2 Ky 
without er "= 
10ut error K 


And therefore Ky = 
kK 


value of 


» 

Which result is in exaet accordance with those previously 
obtained, for, it must be noticed, that with this law P is nearly 
constant. Hence we arrive at the following conclusions :— 

(1) That when the pressure of the powder is constant, 

Work spent in friction with parabolic grooves _. : 
Work spent in friction with plane grooves ; 

(2) That when the pressure diminishes rapidly the above ratis 

(3) That this ratio may have any values between these two, 
but that it cannot go beyond these limits, 


we 








AN influential deputation of ironmasters, colliery proprietors, 
and others, has waited on the Marquis of Bute, at Cardiff, and 
presented him with a memorial, urging upon his lordship the ne- 
cessity for increased dock accommodation for Cardiff. The Juilira!/ 
News states that the scheme has been brought forward by Mr. 
John Batchelor for constructing extensive docks between Penart!t 
and Cardiff, and in fact almost converting the entire area between 
the two docks into floating accommodation. The cost of t he 
undertaking is set down at £750,000, and it is suggested that th: 
Great Western, the North Western, and the Taff Vale might con- 
tribute £100,000 each, on condition of their receiving extende® 
dock and wharfage facilities. Mr. Batchelor further suggests that 
the Corporation of Cardiff should also assist to the extent os 
£100,000, thus leaving only £350,000 to be provided, which n 
doubt could be raised among the wealthy iron and coal propriete’s 
and merchants, who use the port so extensively for shipping. ae 
memorial presented to the marquis was signed by almost the entue 
body of iron, coal, and other merchants of the district. 
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RAILWAY MATTERS. 


THE Erie railroad officials haye appointed a medical director for 
the whole road, and surgeons for the several divisions, to attend 
persons injured by or in their trains. This is commendable inno- 
vation. 

THE value of the railway carriages exported in the first nine 
months of 1872 was £26,166; in the same period of the present 
year it amounted to £105,444, being an increase of nearly 400 per 
cent. 

Since the opening of the Chesapeake and Ohio Railway, the 
development of the coal and iron resources of Virginia is making 
rapid progress; seventeen coa] mines and seven iron mines are now 
in operation along the line, and twelve blast furnaces will shortly 
be in operation, 


THE Pullman Palace Car Company have organised a system by 
which they will sell tickets in London, Paris, Berlin or St. Peters- 
burg, and contract to convey passengers to San Francisco or any 
other point in the United States—including everything, not only 
ocean travel and the care of baggage, but also the commissariat of the 
traveller, so that he can either find his effects at the destination, or 
can stop off for several days and resume his journey. 

THE adjourned inquest on the body of Mr. J. T. Foster, who 
died from injuries received in the Wigan accident, was resumed at 
Oxford last week, and the inquiry resulted in a verdict to the 
effect that when near Wigan the carriage in which deceased was 
travelling at a high rate of speed, by some means not satisfactorily 
accounted for and explained to the jury, ran off the direct line, 
and, becoming detached from other carriages, it was much damaged, 
and the deceased sustained such severe injuries that he died three 
days afterwards. The jury added that they were of opinion that 
the London and North-Western Railway Company were not 
justified in running trains at so high a rate of speed through 
stations and over facing points, and more especially in the case of 
trains of such magnitude. 

A SLEEPING carriage has just been started to run on the London 
and North-Western Railway. The interior of the saloon, which 
consists of three passenger compartments and two lavatories, one 
at each end, will seat four persons in each compartment by day, 
and sleep the same number at night. The arrangements for the 
latter are as follows :—The four seats, which are made in the frames 
in each of the three compartments, and can easily be drawn forward 
so as to meet in the centre, will accommodate twopersons at night, 
and there are upper berths for two other persons; these during 
the day are suspended against the roof, and being carried by quad- 
rants or lazy-tongs, and balance-weights (unseen), are easily drawn 
down to a height of about 4ft. from the floor at night. To enable 
the passengers to reach these berths with ease, a pair of movable 
folding steps is carried in each of the compartments, so constructed 
by means of a movable top as to form a reading or other table 
during the day. The interior of the saloon is handsomely fitted up. 


Tue works at the Holborn Viaduct, in connection with the new 
City terminus of the London, Chatham, and Dover Railway, are 
making rapid progress, and although still far from completion, will 
soon be sufficiently advanced to admit of the opening of the line. A 
monthorfive weeks, itis thought, will be enough to complete the per- 
manent wayand the necessary offices. Thegeneral plan of thestation 
may be described as similar to that of Charing-Cross and Cannon- 
strect—fortunately, however, without the huge semicircular roofs 
which so hideously detract from the beauty of the Thames Embank- 
ment. The roof of the new edifice is in three spans, supported on 
iron pillars, and consists of glass and wood, There are six lines 
of rail running into the station, the junction with the Metropolitan 
running into Ludgate-hill being near Messrs. Cassell’s premises, 
where a signal box has been erected, commanding a view of both 
stations. The platforms have been asphalted, and the interior of 
the structure is now in the hands of the decorators, The complete 
design of the works includes a fine hotel facing the Viaduct, but 
this belongs to a distinct company, and could not be proceeded 
with till the ground floor, consisting of booking-offices, waiting- 
rooms, &c., was erected. This has now been done, and the super- 
structure will shortly be commenced. 

THE extent of railroad open in India at Midsummer, 1873, was 
5511 miles. The gross revenue of the year 1872 was £6,351,617 ; 
the passenger traffic producing over two millions, and the 


. goods traffic nearly four millions. The expenditure amounted 


to £3,482,394, leaving a net revenue of £2,869,225. The 
guaranteed interest advanced by the Government in the year 
amounted to £4,600,883, leaving £1,731,660 in excess of the receipts 
from the traffic. The expenditure on guaranteed railways to 
March, 1873, has been £91,686,025, and on state lines to the end of 
1872, £3,492,322, making the expenditure of capital £95,178,347, ex- 
clusive of the land for the guaranteed lines. Since the commence- 
ment of railway operations in India materials of the value of 
nearly 30 millions sterling have been sent from the United King- 
dom. The number of persons employed on the railways open in 
India in October, 1872, was 56,804 ; above 50,000 were natives of 
India. At the end of 1872 there were 61,940 proprietors of Indian 
railway stock and debentures ; 388 were natives. In the year 1872 
there were 9 passengers killed and 58 injured ; but there were only 
1 killed and 37 injured from causes beyond their own control, the 
other 8 killedand 21 injured owing their misfortune to their own 
misconduct or want of caution. But there were also 78 trespassers 

ed, 2 persons at level crossings, 108 servants of the companies or 
of contractors, and 14 ‘‘miscellaneous,” making in all 211 persons 
killed. The number of passengers in 1872 was 20,325,596, exclusive 
of 12,859 periodical ticket-holders. The third and fourth class 
passengers constituted nearly 94 per cent. of the whole numbers, 
and contributed 77 per cent. of the receipts from passenger traffic. 


THE unopened portion of the Devon and Somerset Railway, 
between Wiveliscombe and Barnstaple, thirty-six miles in ote 
was inspected on the 10th and 11th inst. by Colonel Hutchinson, 
RE, one of the inspecting officers of the Board of Trade, and, 
subject to some trifling alterations of the signal arrangements, 
Pronounced by him to have been satisfactorily completed, and in a 
fit state to be opened for public traffic. The line passes from 
Taunton by Wiveliscombe, Dulverton, and South Molton to 
Barnstaple, traversing a fertile and picturesque country, rich in 
minerals, and up to the present entirely devoid of railway accom- 
modation. Owing to the line running at right angles to the prin- 
cipal valleys and watercourses of the district, the works are in 
some places very heavy, involving, in addition to deep cuttings and 
high embankments, several tunnels passing through the ridges 
between the valleys and some large river viaducts. One of these, 
crossing the valley of the River Tone, near Wiveliscombe, is 110ft. 
igh, and has four spans, each of 100ft., the construction adopted 
ing lattice girders carried on stone abutments and piers. 
Another viaduct across the valley of the River Bray, in Castle Hill 
Park, the seat of Earl Fortescue, is 100ft. high, and has six spans, 
each of 100ft., the construetion being similar to that adopted for 
a Tone Valley viaduct ; and there is also a large iron bridge over 
he River Exe, near Dulverton. The test to which the viaducts 
— subjected was very severe—the load applied consisting of two 
theo, broad-gauge tank engines and a tender engine, weighing in 
ii © aggregate almost 150 tons, or 14 tons per lineal foot for single 
a. _ The weight of the girders and superstructure for each 
Wid 64 tons, giving a total load of 214 tons on each bay of 100ft. 
of ith this weight the maximum deflection was only three-fourths 
te inch, and the girders were remarkably stiff and steady under 
- ~~ load, recovering themselves immediately on its re- 
at The line has been constructed under the superintendence 
14 trom the designs of Mr. Richard Hassard, C.E., of No. 1, 
Real winster-chambers, the contractor being Mr. John Langham 
Bristol The Devon and Somerset Railway will form part of the 
and Exeter Railway Company’s system, and is to be 


ae perpetuity by that company at 50 per cent. of the gross 





NOTES AND MEMORANDA. 


THE Saluda cotton mills, in South Carolina, can make a pound 
of No. 20 yarn for twenty-nine cents, which, it is said, is five cents 
a pound less than the cost of making it in Lowell. 


A RETURN of the emigration from ports in the United 
Kingdom in which there are Goverment emigration offices 
shows that for the quarter ending June 30 there were 94,907 
emigrants who left England, 12,221 who left Scotland, and 30,483 
who left Ireland; the grand total being 137,611. Of this number, 
110,097 went to the United States, 20,708 to British North 
America, 5552 to the Australian colonies, and 1254 to other places, 


Wartcn and clock makers and engravers harden their steel in 
sealing-wax. The article is made white hot and thrust into seal- 
ing wax, allowed to remain a second, then withdrawn and again 
inserted in another part. And this treatment is continued until 
the steel is cold and will no more enter the wax. The hardness 
thus attained is extreme, and is cemparable to that of the dia- 
mond ; in fact, steel hardened by other processes may be engraved 
or bored by it, the engraving or boring tool being previously 
moistened with oil of tupentine. 

Ow1nc to the eccentricity of its orbit, the amount of light and 
heat received by Mars from the sun must vary considerably. 


Further, while the earth is 92,000,000 of miles from our source of |, 


light, the distance between that luminary and Mars is fully 
141,000,000 miles. From this difference, and the relative sizes of 
the two planets, we can determine the amount of heat transmitted 
to Mars as compared with the quantity reaching the earth; and 
the average daily supply is found to be as two to five. More nearly, 
when Mars is closest to the sun, he receives somewhat more than 
half as much heat as the earth ; when furthest, his supply falls to 
a little over one third that of our sphere. 

OzOKERITE is found in beds in the sandstone of Slanik, in Molda- 
via, in the neighbourhood of mines of coal and of rock-salt; it has 
also been discovered in the Carpathians. The material, in its 
crude state, is brown, greenish, or yellow; it is translucent at the 
angles, and its fracture is resinous. It is naturally brittle, but, 
when softened, can be kneaded like wax. It blackens on exposure 
to the air. It becomes negatively electric on friction, and exhales 
then the aromatic odour of a hydrocarbon. It melts at the low 
temperature of 66 deg. Its illuminating power is such that 754 
ozokerite candles give a light equal to 891 of paraffin, or 1150 0f wax. 

Ir appears from the researches of Herr Gasch that the lowest 
temperature possible for destructive distillation is theoretically 
and practically the best for the preservation of a maximum of 
illuminating constituents in gas. The temperature of the con- 
densers, scrubbers, and purifiers has much effect on the quality of 
the gas obtained. If the temperature of the condenser is too high, 
or the proportion of other oils to naphthaline is too small, or the 
temperature of the pipes through which the gas passes is made too 
low, the danger of choking the pipes by naphthaline is incurred. 
Such stoppages are more apt to occur in autumn and spring than at 
other seasons, the differences of temperature between day and 
night or between two consecutive days being then greater. 

THE following statistics of salt manufacture are from the 
Warrington Guardian:—One gallon of fully saturated brine 
contains about 2 lb. 8 oz. of salt. About 45 gallons of brine are 
therefore required to make 1 cwt, of salt; and to make a ton, 
900 gallons. 1,250,000 tons of salt are made at Northwich and 
Winsford, requiring 1,125,000,000 gallons of brine. Six gallons of 
brine will be equal tol cubic foot 60in. The quantity of brine 
thus used will therefore be equal to upwards of 194,000,000 cubic 
feet, or 7,185,148 cubic yards, or an area of 1,414} statute acres, 
one yard deep. Adding tothis thequantity of brinelostand wasted, 
the above quantities will be respectively 1,500,000,000 gallons, 
258,666,666 cubic feet, 9,580,197 cubic yards, 1979 acres. Nearly 
2000 acres, a yard deep, of underground space, are therefore 
abstracted yearly in making salt in this district. 

Ir now appears, from the new discoveries in Egypt, that the smelt- 
ing of iron was carried on in that country from the very earliest 
—. Mr. Charles Vincent has set forth some new facts in re- 
erence to this subject :—‘‘In the sepulchres of Thebes may be 
found delineations of butchers sharpening their knives on round 
bars of iron attached to their aprons. The blades of the knives 
are painted blue, which fact proves that they were of steel, for in 
the tomb of Rammeses III. this colour is used to indicate steel, 
bronze being represented by red. An English gentleman has re- 
cently discovered near the Wells of Moges, by the Red Sea, the re- 
mains of iron works so vast that they must have employed 
thousands of workmen. Near the works are to be found the ruins 
of a temple and of a barrack for the soldiers protecting or keeping 
in order the workmen. These works are supposed to be about 
three thousand years old.” 


PROFESSOR ALEXANDER WILSON has been making a series of 
analytical experiments, which seem to reduce the cure of the potato 
disease to a comparatively simple problem for the chemist. As 
recently shown by Dr. Calvert, lime is one of the few substances 
that will prevent the growth of fungi in organic solutions, and 
there is reason to believe that magnesia is another. The analyses of 
Professor Wilson show that it is precisely these two substances in 
which diseased potatoes are’ deficient. In the ash of the healthy 
tuber he finds from five to ten per cent. of magnesia salts, and 
more than five per cent. of lime. In the diseased root he has dis- 
covered not more than from one to something under four per cent. 
of magnesia, and less than two per cent. of lime. It seems only 
reasonable to infer that the injurious growth upon the potato is the 
direct result of this deficiency, and that it might be prevented by 
supplying the lacking salts. Lime has already been adopted as a 
remedy with very beneficial results, The addition of magnesia 
might be found to complete the cure. 

In some notes on an economic view of illumination, M. Offret 
observes that flattened chimneys are found to be economical in a 
certain way by causing such an elongation of the flame that it will 
smoke when pushed past the point at which the gas may be most 
economically burned, which cylindrical chimneys do not always do. 
Regarding other illuminators than gas, it was found that colza 
oil in a moderator lamp and per hour cost per candle 0°68 centimes 
against about 0°40 centimes for gas. For auseum at 60 centimes 
the litre, the cost was 0°323 centimes. Stearine candles cost 2°55 
and 2°46 centimes ; or representing the cost of kerosine for a given 
amount of light by 1, we would have— 


Cost of kerosene ote is om ye '’ 
ee colza oil oe ee Fann os 21 
ee > ste on oe 1°04 to 2°78 
en candles (ordinary) ... ee oe 79 


THE poisonous nature of copper, and, to a less degree, of tin, 
makes the following method of testing for them in an extract, as 
described by Hager, both interesting and useful, for either of these 
metals may have been dissolved from the walls of the vessel in 
which it was prepared. The extract is, for this purpose, dissolved 
in five parts of water, or very dilute spirits, and slightly acidified 
with a drop or two of hydrochloric acid. A bright strip of zinc is 
placed in the solution, and after half an hour, if no im- 
purities are present, the zinc will be found as bright and colourless 
as when first put in. If, however, copper and tin are present, 
it will be coated with brown film ; if tin alone is present the 
film will have a grayish-white colour. This is washed with water 
and dried by heating the strip of zine gently in an alcohol flame, 
and the copper will be indicated by its well-known copper colour. 
Under like conditions the film of tin is a dull grayish-white. If 
copper and tin are both present, and it is desired to determine the 
quantity of the tin, the film is peeled off with a knife into a test- 

lass and five to eight drops nitric acid added. It is carefully 
oiled until entirely dissolved, when seventy-five drops of 
ammonia are added, the solution shaken and allowed to settle. 
If tin is present it will separate as amorphous oxide of tin in 
white flakes. 





MISCELLANEA, 


It has now been finally settled that the Vienna Exhibition shall 
be closed on the 31st inst. 


Messrs. GRANT AND Co., ef London, have through their agents, 
Messrs. Manby, Roberti, and Co., of Naples, obtained the contract 
for the construction of the Naples waterworks. Five tenders 
were sent in. 

THE report of the Singapore Gas pes has just been pub- 
lished, and announces dividends of 7 and 74 per cent. for the half 
year ending 30th June, 1873. The company work with Australian 
coal, which costs 14s. a ton free on 


THE number of Cornish engines re} last month is eighteen. 
They have consumed 1726 tons of , and lifted 12°2 million tons 
of water ten fathoms high. The average duty of the whole is there- 
oe 47,800,000 lb. lifted 1ft. high by the consumption of 112 lb. of 
coal, 

NExT year’s meeting of the American Association for the 
Advancement of Science will be held at Hartford, Conn., and the 
officers elected are—President, Dr. L. Le Conte, of Philadelphia ; 
Vice-President, Professor C. S. Lyman, of New Haven; Gen. 
Sec., Dr. A. C. Hamlin, of Bangor ; Treasurer, Mr. W. 8. Vaux, of 
Philadelphia. 

THE United States Signal Service has recently constructed a 
telegraph line to the summit of Pike’s Peak, in Colorado, which is 
said to be the highest point reached by any line in the United 
States, or perhaps in the world. The height is said to exceed 
11,000ft. Regular reports as to the weather are to be sent to 
Washington three times daily. 

Mr. RoBerTson has reported to the Indian Government upon 
the Paumben Channel, recommending that a canal be cut through 
the Island of Rammisseram, but not in the precise direction recom- 
mended by Sir William Denison, as that would, he thinks, very 
much expose one end of the canal to the violence of the south west 
monsoon. The cost of the canal he estimates at half a million. 


WE understand that the German War-office has decided not to 
arm the entire army, not even the entire Prussian army, with the 
adapted Mauser rifle, upon the merits of which military opinion 
still differs. Only five army corps will receive the new arm, the 
others will have adapted Chassepots served to them. Both rifles 
possess the some calibre, and the same cartridges will do for both, 

THE shipments of pig iron from Scotch ports during the week 
ending 11th inst., amounted to 15,492 tons, being 4287 more than 
in the previous week, and an increase of 3241 on the corresponding 
week of 1872. The imports of Middlesbrough pig iron into Grange- 
mouth for the week were 1205 tons, being 560 less than in the _ 
vious week, but an increase of 815 tons on the corresponding 
week of last year. 

A NUMBER of the leading tradesmen in Oxford-street have signed 
a circular expressing the opinion that a noiseless pavement is 
desirable for the roadway in Oxford-street, and stating that they 
are willing to bear a portion of the cost of laying it down, Their 
object is to show the authorities of the parish that a are not 
only anxious for this improvement, but ready voluntarily to tax 
themselves so as to secure a better roadway. 

Mr. PacE last week visited York, and inspected a site in the 
neighbourhood of Skeldergate Ferry, with a view to reporting upon 
the advisability of a bridge spanning the Ouse at this point, and 
the probable cost of such a structure. The idea is to span the 
river with a single arch 170ft. in width, and to relieve the old Ouse 
bridge and the narrow streets thence to the Cattle Market of much 
of the traffic which every market day at present floods in. 

Four of the steam floats of the Metropolitan Fire Brigade, under 
Captain Shaw, on Monday proceeded down the river to a spot 
just below Limehouse Reach, for the purpose of testing Mr. J. B. 
Rogers’ life-saving apparatus as a means of getting the fire-hose on 
shore in cases where the fire engines cannot approach near the 
banks of the river, The projectile shot from a mortar carries a 
line on shore, by means of which a rope and the hose raft can be 
dragged over the mud. 


THE delegates of the Amalgamated Miners’ Association on Satur- 
day resolved that the members of that body shall not at the 
general election vote for any candidate who is not in favour of the 
repeal of the 14th section of the Masters’ and Servants’ Act. They 
complain, too, that by means of special rules the coalowners have 
shifted a part of their responsibility on to the colliers. Four dele- 
gates have been appointed a committee to consider all new bills 
introduced into Parliament. 


THE first portion of the model village which is being erected 
near Clapham Junction for the clerks, artisans, labourers, and 
others of the metropolis is now completed, and will be opened by 
Lord Shaftesbury on the 25th inst. All the dwellings are occupied 
by the class whom it is the especial object of the noble earl and 
the other distinguished promoters of the scheme to provide with 
suitable dwellings, built on the most approved sanitary and 
architectural principles ; and it is a significant fact that for the 
first seventy houses of the artisan class there were upwards of 200 
applications. A temporary lecture hall, which will also answer 
the purpose of a reading-room, is nearly finished, and during the 
winter months Professor Tyndall, Professor Huxley, and others 
have promised to deliver lectures. The portion of the estate now 
completed, and named Shaftesbury-terrace, is planted with trees 
along its entire length. The other classes of dwellings are ina 
forward state, and the erection of schools, lecture hall, hatbs and 
wash-houses, play and cricket grounds, railway station, co- 
operative stores, &c., is about to be commenced. 

A SINGULAR paragraph has lately appeared in some of the 
American newspapers which runs as follow:—‘‘In the English 
Patent-oflice reports, magnificently republished by the Government 
in 1854, there is a specification of one Thomas Saint, of Greenhill 
Rents, in the parish of St. Stephen, London, under date of July 
17, 1790, for a composition of resins and gums for sticking the soles 
of boots and shoes together. Curiously enough the specification 
says not a word in regard to machinery, but it is accompanied by 
a large plan in which are figured a sewing machine, a weaving 
machine, and some other unimportant articles. The sewing 
machine was intended for the purpose of fastening the soles to the 
uppers. There isa spool for the thread, there is an awl to make 
the holes in the materials, and there is a needle with the eye at 
the top, precisely like the Howe machine, for driving the thread 
through the hole. It is, in fact, in all the essential features as 
perfect a machine as any in use at the present day. This dis- 
covery has just been made by Mr. Lucius Lyon, of the firm of 
Finkle and Lyon, sewing machine manufacturers. A gentleman 
in Boston gave him the hint, a few weeks ago, that the principle of 
the sewing machine had already been discovered in England, and 
that it was to be found in the Patent office reports. On reaching 
this city he immediately went to the Astor Library, and obtained 
permission to examine the magnificent series presented by the 
English Government to the library. After a long search he came 
upon the specification above described. The discovery cannot but 
have a most important hearing upon the manufacture of these 
machines. Manufacturers of all the various description of sewing 
machines—there are now about sixtv varieties—have all been pay- 
ing a royalty to Elias Howe and his family for the use of the needle, 
which is the essential part of the machine. If this discovery is of any 
weight at all its effect would seem to be to completely invalidate 
the claims of the Howe estate for the royalties, and, indeed, to 
render the trustees of the estate liable to suits at law for the re- 
covery of all the enormous sums which have been paid for royalties 
in the past.” We have examined Saint’s specification, which really 
does contain a most unintelligible drawing of a sewing machine. 
The ~~ accompanying it evidently refers to a crotchet 
stitch machine. Our American contemporaries are in error in 


supposing that it would be possible to recover back royalties even 
though Howe’s patent were proved to be invalid. 
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Mr. Henry Derry, of Middlesbrough, has patented a puddling 
furnace which has recently been tested and pronounced a success, 
and of which we appenda sketch. The following is a description 
of the patent in the inventor’s own language :— 

‘The furnace in question is first heated by a fire similar to that of 
a puddling furnace, about 4ft. square, furnished with a blast and 
steam injector, together with an escape tube, the latter being 
to pass off the heat and gas during repairs. The fire obtains what 
air it requires through tube grate bars, extending the full length 
of the ash-hole, thereby heating the air and cooling the bars, 5, 
the ash-hole being furnished with closed doors, thereby facilita- 
ting the passage of the air through the tube bars. The flame 
then passes over a bridge, adjoining which stand prepared port- 
able ingot moulds according to size required, the ingots being 
admitted to this position, 8, by a direct passage from side to side, 
and closed by folding doors. The ingots are placed immediately 
underneath the end of an incline revolving chamber, 25ft. long, 
with a surface of 151ft., where a dense flame is passing up, aad 
into which the iron is being regularly admitted and undergoing a 








spiral form, the necessary decarbonising sulphur and phosphorising 


process, 12, the lining of the chamber being a special preparation | 


DEFTY PATENT TRUNK FURNACE. 
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and upheld by a continuous supply of the sume material in a 
powdered state, and admitted into the chamber by means of a small 
hopper fixed at the ends of the chamber. The flame ascending from 
the chamber to where the cupola tuyere, 15, is placed is then passed 
to the cupola with the blast, where the metal is being prepared, 
and passed by means of a runner from the cupola to the chamber 
underneath the bottom of the chamber door, 19. The metal beirg 
properly skimmed in its course from cupola to the chamber, the 
cupola 19, being charged at the top through a proper self-acting door, 
20, immediately over which standsa tube boiler generating the steam 
required for the efficient working of the whole arrangement, the 
whole of the heat in this arrangement being utilised, and a con- 
tinuance of the puddling process going on, distributing the iron 
in particles to the benetit of the lining and action of the fire. 
22, There is a door the full area of the top end of the chamber so 
that it can easily be repaired when required. The chamber can be 
replaced by a fresh one if required. The heat once up the ash- 
hole door is closed to retain any temperature with better force. 
The ingot, 23, in the oven passes over a block, taking the weight, 
then a steam hammer is brought to bear upon the iron before dis- 
charged. The ingots are specially prepared with lining. 
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In the course of one of our 
first reports on the machinery 
exhibited at Vienna, we de- 
scribed a galvanised engine fitted 
with a peculiar form of expansion 
gear, The gear has been patented 
by Herr Friedrich, of Vienna, 
and is illustrated in the accom- 
panying engraving. It will be 
seen that the ordinary governor 
is suppressed, its place being 
taken by the two revolving 


EXPANSION GEAR. 





weights d d, carried by the 
horns 6 6 and pins ¢ c. The 
cut-off valve is worked by the 
eccentric g, Fig. 2, in combina- 
tion with which is the disc f for 
carrying the ring a. The springs 
hh operate against the centri 
fugal force which tends to make 
the weight d d fly further apart 
as the speed increases. «@ is 
provided with slots, as shown in 
the plan, through which the 





drivers D proceed. A little ex- 
amination will show that as the 
weights open out they shift the 
cut-off eccentric round on the 
shaft relatively to its fellow, and 
so alter the point of cut-off. The 
gear works very well, we believe, 
and is by no means expensive to 
get up. The general principle 
involved, it will be seen, is not 
dissimilar from that on which 
Messrs. Hartnell and Guthrie's 
expansion gear, and that of Mr. 
Rigg, is constructed. In eacl) 
case we have an eccentric shifte:! 
instead of a link, by the operation 
of weights which revolve in the 
same plane as the fly-wheel. The 
difference between the various 
systems lies obviously in the way 
in which the principle is carrie 
into practice; and it is by no 
means to be thought that because 


the systems closely resemble each ot: ier in principle that the inven- | never be forgotten, indeed, that a principle cannot be patented. If 


tors are also infringers of cach ofaer’s patent rights, It should 
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this :tact were borne in mind we should have less litigation, 
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MACHINE RIVETING. 

Some portable machinery for riveting, patented by Mr. Ralph 
H. Tweddell, is now at work on the lattice girder bridge 
being erected for Messrs. Lucis Brothers by the Stockton 
Forge Company, for carrying Primrose-street over the Great 
Eastern Railway Company’s City station works, Broad-street, 
and is, in our opinion, an efficient and expeditiously working 
application of hydraulic power. As we may probably before long 
enter at length on the various questions connected with riveting 
machines, we shall content ourselves for the moment with but a few 
words on the general principles of this machine. Mr. Tweddell’s 
arrangement consists of an accumulator, which, if not of a very 
novel construction, is at all events one possessed of certain good 
jualities, the spindle being fixed and acting as a guide to the 
weight-loaded cylinder giving the water pressure, The accumulator 








is supplied from a small pu.np driven by a portable engine, and the 
riveter is suspended from a wrought iron arm, which permits of 
all necessary adjustments of positions—the whole being carried on 
a four-wheeled bogie. The riveter itself and its action will be 
readily understood from the little sketch we give. The best 
feature, we think, in the arrangement is the steady even pressure 
brought to bear on the rivet head, which is also prevented by the 
shape of the dies from giving way to any inclination to crack, 
Again, the labour required is comparatively small, three men and 
two boys being found quite sufficient for all the work connected 
with heating and closing rivets at the rate of, say, from 250 to 300 
per hour. A most essential point towards the successful working 
lies, however, in the punching of the plates, and to the perfect 
accuracy of which too much attention cannot be paid; but on 
the arrangements for this and the further details we reserve our 
lescription and comment. 


BLAIR’S APPARATUS FOR TESTING HYDID?- 
CARBON OILS. 

WE illustrate in the accompanying engraving a new instrument 
for testing the inflammable coal oil distillates, the products of 
petroleum, Xc, 

The inven‘or c'aims to have discovered that the expansion and 
contraction of the various hydrocarbons, under variations of tem- 
perature, bear a direct ratio tothe proportion of naphtha, or other 
inflammable matters contained in hydrocar- 
bon fluids, and that an adulteration of a 
safe oil, with a small portion of naphtha, 
increases the expansion sufficiently to render 
it a sure indication of the adulteration. The 
instrument, therefore, is destined to exhibit 
the difference of expansion under a change of 
temperature, between a hydrocarbon oil and 
any other hydrocarbon, or mixture of hydro- 
carbons, which it is desired to test. The in- 
strument consists of a case enclosing two 
glass bottles, similar to each other in con- 
struction and capacity. In one of these 
bottles, a tube closed at the upper end is in- 
serted, and secured with suitable packing or 
cement. The tube is inserted into the bottle 
before its upper end is closed. In the bottle 
is then placed the standard hydrocarbon. 
The bottle is then placed in a hot water bath 
at 212 deg. Fah., and when the oil is ex- 
panded enough to fill the tube, the upper end 
is closed by means of a suitable blow-pipe 
and flame, the end having previously been 
drawn to a point to facilitate the closing ope- 
ration. The bottle is then taken from the 
hot water bath and allowed to cool. The 
oil then falls in the tube to a certain height. 
It will be seen that this constitutes a sort 
of hydrocarbon thermometer, which will 
indicate changes of external temperature, 
by the expansion or contraction of the oil 
contained in jthe tube. To the other bottle, a tube is attached 
of the same dimensions as the hermetically sealed tube, but 
having at its top a funnel, by means of which the oil 
to be tested is placed in the bottle. The two bottles are 
tLen mounted side by side upon a suitable support properly 
graduated, and upon which are also written certain cautionary in- 
dications, such as ‘‘ unsafe,” ‘* dangerous,” ‘‘ very dangerous,” &c. 
The oil to be tested is introduced through the open-mouthed tube 
placed in the bottle not sealed, and the bottom of the instrument 
being placed in water at a given temperature, as indicated in an 
ordinary thermometer, the relative expansion is at once indicated. 
It is claimed that as no fire is directly applied to the instrument, 
itis practically applicable to domestic use. 

It has been recently invented by Mr. John B. Blair, of 
Philadelphia. 











WarRwWIck WATER SuprLy.—On Tuesday last at a meeting of 
the Warwick Town Council, Mr. E. Pritchard, C.E., the bor: ugh 
surveyor of Warwick, was appointed engineer to carry out the 
new waterworks. 

SERVIAN RarLtways.—The Servian Government has announced 
that it is prepared to make some important modifications in the 
conditions which it had previously laid down for the grant of # 
concession for the construction of the proposed Servian railways. 
Thus a delay of a twelvemonth is now to be allowed, instead of 
one of six months, for effecting a connection with the Turkish 
railways ; and the caution-money of 2,000,000f. will be retained 
by the Government until the final completion, not of the whole 
line, but only of aP rtion of it to the value of 8,000,000£. 
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ON THE INFLUENCE OF TEMPERATURE ON 
THE ELASTIC FORCE OF CERTAIN FORMS OF 
SPRINGS.* 

By Mx. F. H. Wenuay, C.E., Vice-President R.M.S. 

Ar the last meeting of the British Association at Brighton, Pro- 
fessor Phillips brought forward some remarkable facts relating to 
the aneroid barometer, showing that in new instruments a per- 
manent set, or difference of indication, is caused by high tempera- 
tures, and that a number of alternations of heat, extending over 
some period of time, are required before the elastic plate becomes 
completely seasoned, so to term it, to ensure regularity in the indi- 
cations. 

It has long been known to meteorologists that thermometers, 
though accurately graduated at first, acquire after « few months, 
an index error of sometimes two or three degrees, arising from a 
tendency of unannealed glass forming the material of new bulbs 
partly under tension to return to a state of equilibrium with a 
consequent alteration in capacity, thus showing the propriety of 
seasoning the instruments by repeatedly subjecting them to the 
extremes of temperature they are capable of bearing before tinally 
setting them to scale. In connection with instruments for 
measuring and regulating time, force, or temperature, some of the 
properties of elastic plates, rods, ur springs, may be first mentioned. 
Their value in these applications depends upon the law that the 
spaces or degrees of motion are exactly as the forces, that is, if a 
force of 100 lb. be applied, each space due to this division of the 
scale will indicate 1 lb, This law relates only to bodies of certain 
form, such as a bar supported at one or both extremities, weighted 
at the end or middle ; in a rod subjected to torsion ; to a spiral 
spring either extended or compressed (the opening or closing of the 
coils in either case is virtually a torsion of the wire). This pro- 
perty of equality of force and motion is also identified with the 
time in which those motions are performed; and the last law 
follows upon the preceding one, forif symmetrical forms of springs 
whose deflection indicate equal degrees of space be set in vibra- 
tion, such as a rod supported at one or both ends, like the tongue 
in a musical-box, the wire of a piano, or the metal plate of a gong, 
it gives the same note, whether the vibrations are great or small, 
proving that the motions are performed in equal times. Such 
springs are termed isochronal. The flat or spiral coil springs used 
for the balance-wheels of watches and chronometers are not 
strictly isochronal, for in winding up the spring, as the tension 
increases equivalents of force are not represented by equal spaces, 
which diminish, On the other hand, when the spring is unwound 
within certain limits the spaces become slightly greater. An 
instrument was used by the author for testing these points, con- 
sisting of the five inner coils of an ordinary watch mainspring 
fixed to a central pivot, having a pulley round which a thread was 
wound with a receptacle at the free end for weights. The outer 
end of the spring was fixed in the same way as the balance spring 
of a watch ; the spring and its attachments were on one side of 
a metal plate, the other having a circular dial suitably divided. 
The forces were indicated by a hand attached to the end of the 
pivot. Within the limits of one revolution only the forces, both 
in winding and unwinding, were so nearly equal for all divisions 
that a difference could scarcely be determined, and the slight 
variation that takes place in the are of vibration in a well-made 
time-piece or chronometer with an equalised maintaining power 
would render the difference incaleulably small, and the balance- 
springs, whether of the archimedian, spiral, or flat helix form, 
may be considered as practically isochronal. According to the test 
of additional force in winding the vibrations should be quicker 
with increasing arcs, but this tendency is probably nearly 
neutralised in the opposite extreme, where in unwinding the forces 
diminish with an opposing compensating loss of time. 

For the purpose of ascertaining the influence of heat on the 
elasticity of the spring at equal degrees of tension within one revo- 
lution, the back of the dial plate was enclosed in a metal box. A 
thermometer was set so that the degrees could be read off on the 
projecting stem. A gas jet was brought under the arrangement, 
which formed a closed oven with the interior presumably of 
uniform temperature at the various trials. The spring was first 
wound by weights to half a revolution, the thermometer indicating 
80 deg. ; as the mercury rose to 200 deg. there was « visible forward 
movement of the hand indicating a gradual loss of elasticity. At 
300 deg. the deflection was 1} divisions beyond the 100 into which 
the dial was divided. At 400 deg. the loss was 3}, at 500 deg., 54. 
On allowing the whole to cool down to 80 deg., the hand returned 
or fell short of the first indication before the application of heat by 
three divisions. The spring was now weighted to the entire revo- 
lution. At300deg. the detlection increased by three divisions, at 
400 deg. to seven divisions, and at 500 deg. to eleven divisions, On 
returning to the normal temperature of 80 deg. the spring had 
taken a permanent set, or went beyond its first detiection to the 
extent of five divisions, showing that at this temperature and 
degree of compression the loss of elasticity was 5 per cent. of the 
total force. 

These experiments only served to demonstrate the principle, 
and were not continued because the arrangement was too com- 
plex to be exact. The friction of the pinion is a source of error; 
and it appeared to be difficult to establish a law from results 
obtained this way. Such a law or principle would be important, 
considering that the compensation given to the balance of chrono- 
meters is almost entirely for the purpose of counteracting the loss 
of elasticity by use of temperature in the coiled spring itself, and 
so by a decrease of central force increasing the rate of the vibra- 
tions according to a known regular law, to compensate for the 
weakened force of the spring in an irregular and unknown law. 
The mode of conducting the experiments was now varied so as to 
represent the elastic plates of an aneroid barometer. Two pins 
were inserted 13in, asunder in a slab of slate. Across these the 
materials to be experimented upon were laid. They consisted of a 
bright hard drawn steel wire, one of brass, and a thin strip of 
window-glass ; these weighted in the middle gave divisions equal 
to the forces, A thermometer was placed with its bulb just above 
the middle of the bars to be tested, so that the temperatures could 
be easily read off. A stand supported the slate tablet, which was 
approached more or less to an ordinary open fire as required, the 

iant heat giving a satisfactory even temperature. ‘The deflec- 
tions were ascertained by a pointer on a finely divided scale. The 
results of these trials can only be taken approximately. As there 
was no arrangement for multiplying the motions the fine divisions 
were exceedingly difficult to read. In the steel rod with various 
weights suspended the ranges of deflection increased from the 
temperatures, 100 deg., 200 deg., 300 deg., 400 deg., and 500 deg., in 
the irregular ratio of 3, 4, 6, 10, 18, the total deflection amounting 
to four-tenths of the range of compression before the application 
of heat. When cool, with the weights suspended, the rod did not 
return to its first position, but hal taken a permanent set equal to’ 
one-third of the range. The brass wire tried under similar 
circumstances was comparatively so devoid of elasticity that the 
first few degrees of heat caused a visible deflection, which con- 
tinued nearly equally till the 500 deg. was reached ; the wire was 
then deflected a distance of two-thirds the normal range of com- 
pression, The glass rod under the same conditions at 500 deg. 
increased the distance by near one-seventh of the range of com- 
pression, but the elasticity due toa strip of thin window-glass is 
so small that the ratios of the temperatures before-named could 
not be clearly ascertained, and the permanent set when cool 
amounted to only one-fourteenth of the compression, showing an 
advantage in the elastic properties of glass when tried this way 
visible, if not clearly measurable. 

It appeared that experiments conducted according to this plan 
could not satisfactorily determine a law even if the deflections 
were indicated by a dial movement for multiplying or giving ranges 
of greater visibility, as every moving part must be a source of error 
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| liable to derangement from heat. Theexperiments were, therefore, 
next performed in a much more practicable and manageable way, 

by which short strips or springs of the elastic material of ouly lin. 

long were used. ‘These were firmly secured at one end toa small 

clip block, in which a light steel wire 12in. long was screwed, the 

wire and spring in one line. This served as a steel-yard and indi- 

cator upon which weights were suspended. The free end of the 

spring was passed into a slit cut in an adjustable block of brass 

contained in a piece of tube 1}in. in diameter, closed at the top 

and bottom, but having a passage in the side sufficiently wide to 

allow the introduction with free play of the wire and attached 

spring into the slit. A thermometer was slid down through the 

lid, with the bulb close to the spring, for indicating the tempera- 

ture of the interior when heated by an external gas jet. The first 

experiment was with an inch of ordinary tempered watch-spring ; the 

end of the rod or pointer was very sensitive, and of course gave any 

desired range according to the weight attached. This was adjusted 

for a space of Gin. which represented the extent of compression at 

which the temperature was applied. The four intervals from 

100 deg. to 500 deg. caused deflections in the ratios of 13, 16, 40, 

and 52. The total heat deflection amounted to 2}in, The return 

when cool was hin., leaving 2in., viz., the spring had become per- 
manently detlected one-third of the range by the application of the 
last 500 deg. The second experiment with the same spring un- 
altered and ranging 6in., presented a remarkable contrast. Start- 
ing again from 100 deg. with the same temperature as before, the 
corresponding ranges were in the space proportions of 3, 5, 9, and 
15, at which last, or 500 deg., the deflection was only one-tenth of 
the compression instead of one-third as before ; and on cooling the 
spring returned so far that the permanent set was only two-tenths 
of an inch or one-thirtieth part of the primary range. The experi- 
ment repeated gave exactly the same result as to the proportionate 
distances of deflection, but the set became rather less. It may be 
questioned, however, whether this could be entirely eliminated by 
numerous repetitions, for a temperature of 500 deg. is sufficient 
permanently to impair the elasticity of steel springs. The 
next trial was with hard crown glass, as this method enabled 
thin threads of that substance to be used, having any desired 
degree of elasticity according to their tenuity. The end of a narrow 
strip one-tenth wide was drawn into a thread through a gas flame, 
and the other end pointed to show the position on the indicating 
card, With this brittle material long sweeps could not be secured, 
the range of compression was only one inch ; with the same tem- 
peratures as for steel the deflection at 500 deg. was one-eighth of 
the compression, and the distance for each allotted temperature 
formed about a similar irregular distance of division as for steel, 
with a permanent set in the same proportion, showing but little 
advantage in favour of glass as tested this way. An inch strip of 
strong hammered white metal, or German silver, was now tried, 
which by this operation had become exceedingly elastic, and was 
tested just the same way as the steel. This metal was very sen- 
sitive to the effects of heat, the first few degrees showing a visible 
drop of the index point. At 500 deg. the deflection amounted to 
just one half the range of first compression, and on cooling the per- 
manent set was shown to be snotiiel of the same distance, but 
the remarkable distinction was that the divisions were nearly 
equal, the space at the last 500 deg. being the same as the first. 
This experiment was repeated with the now partly seasoned 
spring, the deflection for the extreme of 500 deg. was only one- 
fifth of the range, having equal divisions as before, and the per- 
manent set one-seventh of the same distance. Experiment third, 
deflection one-eleventh part of range, set one-eighteenth ; fourth 
experiment, deflection one-eleventh, as in the last set, one twenty- 
seventh heat spaces, or divisions still equal. Such were the prac- 
tical results of these trials, which, though sufficient to illustrate a 
condition, are not numerous or varied enough to establish a law. 
The author hopes to continue them under different circumstances, 
such as thin rods submitted to torsion with the test of heat at 
varying degrees of force. A comparison of numerous data might 
develope a definite law very useful to the practitioner in the 
various instruments to which it relates. The most singular result 
is that indicating that a metal whose elasticity is obtained by con- 
densation of the material should lose it equally with equal degrees 
of heat, while steel, in which elasticity results from fire in the 
process of hardening and tempering, obeys a different rule. Possibly 
this may give some reason for the fact that a gold alloy has been 
used by some chronometer makers in lieu of steel balance-springs, 
probably rendering a secondary compensation less necessary. ‘Ihe 
author has seen such springs in use, but has never heard it stated 
why they have beenapplied. It is a long established fact that ifa 
chronometer is adjusted for extreme temperatures it will be in- 
correct for mean ones, or the converse ; and to meet the irregular 
way in which the elasticity of steel is effected by heat, this law of 
elasticity in relation to temperature, once ascertained, might deter- 
mine the path in which the compensating weight should traverse, 
so that a due proportionate decrease of central force might coun- 
teract the elastic loss of the spring by increase of temperature. 
The author must state that the indications with glass were far less 
detinite, but to demonstrate how great and sudden changes of tem- 
perature may affect a thermometer the following experiment was 
tried :—The bulb of a thermometer was suddenly plunged into 
melted lead ; the mercury instantly darted down far below zero ; 
the action was so quick that the point could not be ascertained. 
This was caused by the sudden expansion of the bulb by heat 
betore it reached the mercury by conduction ; this then began to 
rise very rapidly, and before it had arrived at the top of 
the tube the bulb was withdrawn. This requires adroit- 
ness, for, as we all know, the instant that the mercury 
touches the top the bulb will burst. This must be 
greased before immersion in the fused lead, otherwise a film of 
the metal will adhere and retain sufficient heat to carry the mer- 
cury to the top, with a consequent fracture. A thermometer 
treated in this rough manner afterwards showed an index error of 
six degrees, the mercury having risen to this extent; but after a 
few days the equilibrium was partly restored, andthe error remained 
permanently at three degrees. 

As a comment on the above experiments it may be urged that a 
source of inaccuracy would arise from a vertical force acting on a 
lever varying in length, but after the deflecting weights were sus- 
pended the arm was brought so far above the horizontal line as to 
divide the remaining small arc due to the heat deflection. The 
sine of the chord for this in a radius of 12in. was too minute to 
make any difference in the force of leverage worth noting. 

Further experiments are required, but the present ones show 
directly in all instruments for indicating and registering weight, 
pressure, temperature, and perhaps, time, by means of the law of 
elasticity, that the material, whether of steel, glass, and par- 
ticularly any metal in which this property is obtained by conden- 
sation or hammering, the importance of subjecting them to an 
— of temperature before the graduations and adjustments are 
made. 








UNDERGROUND TEMPERATURES.* 


At the last meeting of the British Association Professor Everett 
(Queen’s College, Belfast) read the report of the Underground 
Temperature Committee. This committee was appointed in 1807, 
for the purpose of investigating the rate of increase of underground 
temperature downwards in various localities, The observations 
which they have obtained have been chiefly taken in bore-holes and 





| artesian wells; and since pressure acting upon the bulb of a 
' thermometer squeezes some of the mercury up into the stem and 


compels the instrument to give false indications, the thermometers 


| employed by the committee for such observations are enclosed in 


hermetically sealed glass tubes. The instrument which has been 
found upon the whole most convenient is a modified form of the 
well-known Negretti maximum, the tube being vertical, with the 


| bulb uppermost, It is inclosed in a copper case pierced with holes, 
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and after being lowered very slowly—to avoid unnecessary dis- 
turbance of the water—to any required depth, is allowed to remain 
half an hour at least, and is then hauled up and read. Phillip’s 
and Six’s maximum thermometers have also been employed. The 
following are some of the results which have been obtained :— 
In the Kentish Town well, belonging to the New River Com- 
pany, having at present a depth of 1100ft.—its original depth 
ing 1300ft.—observations repeated in successive years, by Mr. 
G. J. Symons, have given very consistent results, showing a steady 
increase of temperature for every 50ft. of descent, at the mean 
rate of 1 deg. Fah. for 54ft. At Rose Bridge Colliery, near Wigan, 
the deepest in Great Britain, observations taken from time to 
time during the sinking of a shaft to the depth of 2445ft., showed 
a steady increase, at the mean rate of 1 deg. Fah. for 54ft. At 
Duckintield Colliery, Cheshire, observations taken under the 
direction of Sir Wm. Fairbairn showed a steady increase at the 
mean rate of 1 deg. Fah. for 80ft. 

Observations by M. Walferdin in three wells near Paris, having 
the respective depths of 263, 400, and 173 metres, gave by com- 
parison in each case with the temperature of a shallow well in the 
vicinity, or with the permanent temperature in the caves under 
the Paris Observatory, rates of increase of 1 deg. Fah. in 56ft., 
57ft., and 56ft. respectively. Observations made last year by 
Messrs. Mauget and Lippmann in a great well which they are 
sinking at la Chapelle, a northern suburb of Paris, and which has 
now reached a depth of 660 metres, showed a steady increase for 
every 100 metres of descent, at the mean rate of about 1 deg. Fah. 
for 90ft. In the Mont Cenis Tunnel the temperature observed in 
the deepest part, which is exactly a mile from the surface of the 
mountain overhead, gave, by comparison with the estimated mean 
temperature of this surface, an increase at the rate of 1 deg. Fah. 
for 93ft.; but inasmuch as heat can escape through the sides of a 
mountain as well as through its top, a correction for convexity is 
necessary, which would, perhaps, reduce the rate to 1 deg. Fah. in 
80ft. Upon the whole it may be stated that in any deep excava- 
tion the temperature at the bottom will be greater than the mean 
annual temperature of the surface by an amount which is seldom 
less than a degree for every 90ft., and seldom greater than a degree 
for every 50ft. 

As regards observations at different depths in wells and wet bore- 
holes, there is a theoretical difficulty, masmuch as warm water 
tends to ascend through cold, and thus to produce equalisation of 
temperature. But calculation shows that the difference of specific 
gravity due to the actual difference of temperature is only 1 part 
in 50,000 per vertical foot ; and, practically, it has not been found 
that observations in wells show a slower rate of increase than 
observations in solid rock. 

The committee are very anxious to obtain observations from 
deep bores, wells, and mines, wherever opportunity offers, and 
will gladly supply thermometers to persons willing to make such 
observations, 





ON ETHEREAL FRICTION.* 
By Professor BALFoUR STEWART, LL.D., F.R.S. 

Proressor J. C, MAXWELL has made a series of experiments on 
the friction of gases. In these experiments a horizontal disc was 
made to oscillate in an imperfect vacuum near a similar disc at 
rest, and it was found that the motion of the oscillating disc was 
carried away by the residual gas of the vacuum at a rate depending 
on the chemical character of the gas, and depending also upon its 
temperature, but nevertheless independent of its density. While 
the temperature of the arrangement remained constant, it was 
found by Professor Maxwell that this fluid friction was rather 
greater for atmospheric air than for carbonic acid, while for 
hydrogen it was, I think, about half as great as for air. On the 
other hand, when the temperature was made to vary, the result 
was found to be proportional to the absolute temperature, 

These experiments do not show that there is no such thing as 
ethereal friction—that is to say, friction caused by something 
which fills all space and is independent of air; but we may argue 
from these that such an ethereal friction must either have been 
nearly insensible in these experiments or it must have, as well as 
the friction from the gas, varied with the absolute temperature, in 
which case the two frictions would: not be separable from one 
another by the method of the experiment. 

Professor Tait and myself have made some experiments upon the 
heating of a disc by a rapid rotation in vacuo, In these experi- 
ments we find a mere surface heating due to air which varied not 
only with the quality, but also with the quantity of the residual 
gas; and we also found a surface effect more deeply seated, how- 
ever, than the former, which appeared to be a residual effect, and 
which it is possible may be due to ethereal friction. 

We made no experiments at varying temperatures, but we made 
use of various residual gases, and we found that the heating effect 
for carbonic acid was perhaps a trifle less thaa for air, while that 
for hydrogen appeared to be about four times ‘ess than that for air. 

Now, comparing Professor Maxwell’s experiments with ours, 
we have in the former a stoppage of motion, which is rather less 
for carbonic acid than for air, and about half as large for hydrogen 
as for air. In the latter again we have a heating effect rather less 
for carbonic acid than for air, and only about one-fourth as large 
for hydrogen as for air. Thus it appears that the stopping effect 
of hydrogen in Professor Maxwell's experiments is relatively 
greater in comparison with air than is its heating effect in our ex- 
periments when compared with that of air. The etfects of these 
various gases would bear to one another more nearly the same 
proportions in both experiments if we might suppose that in 
Professor Maxwell’s experiments there was mixed up with gases 
friction a very sensible ethereal friction, but, in that case it would 
be necessary to suppose that the ethereal friction was proportional 
to the absolute temperature. Now have we any ground for sup- 
posing that ethereal friction, if it exist, may be proportional 
to absolute temperature? During the meeting of the British 
Association at Edinburgh, I brought before the section reasons for 
imagining that if we have a body in visible motion in an enclosure 
of constant temperature the visible motion of the body will gradually 
be changed into heat. The nature of the argument was such as to 
render it probable, although aot absolutely certain, that in such a 
case the —— of conversion will be greater the higher the tem- 
perature of the enclosure. I will now refer to some experiments 
of Professor Tait, which formed the subject of the last Reade 
lecture. These experiments were suggested to Professor Tait by an 
hypothesis derived from the theory of the description of energy, 
which led him to think that the resistance of a substance to the con- 
dition of electricity, and also of heat, would be found proportional 
to the absolute temperature. The following considerations also con- 
nected with the dissipation of energy, points to the same conclusion. 
Perhaps we mayr 1 the ethereal medium as that medium whose 
office it is to e all directed motion, and ultimately convert it 
into universally diffused heat, and in virtue of which all the 
visible differential motion of the universe will ultimately be des- 
tioyed by some process analogous to friction. : 

Now, in order to imagine the way in which ether may possibly 
act in bringing about this result, let us imagine some familiar in- 
stance of directed motion, as, for instance, a railway train in motion. 
The train, let us suppose, and the air in it, are both in rapid mo- 
tion, while the air outside is at rest. Now, as the train proceeds 
suppose that a series of cannons, loaded with blank cartridges, 
are fired towards the train. A series of violent sounds will go 
at the one window and out at the other of each carriage. Hach 
sound will push some air from the stratum of air at rest into the 
carriage on the one side, and it will push some air from the cat- 
riage into the stratum at rest on the other side. Now in this 
operation it would appear that part of the visible motion of the 
train must be taken from it. To make a comparison, it is a8 if a 
series of individuals were jumping into the train at the one side 
and out of it at the other, the result being that each carries away 





* British Association, Section A. 
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so much of the motion of the train, and therefore renders it diffi- 
cult for the engine to drive the train. Each individual comes 
down upon the ground with an immense forward impetus, and rubs 
along the ground till it is lost ; in fact he carries with him so 
much motion of the train, and converts it into heat by friction 
against the ground, 

Now something similar to this must happen to a substance in 
visible motion in an enclosure of constant temperature. The rays 
of light and heat will play very much the same part as the waves 
of sound, or as the crowd of people in the above illustration—at 
least if we except those which fall perpendicularly upon the sur- 
face of the moving body. The moving body is like the train, and 
the rays of light and heat are similar to individuals entering the 
train from a stratum of ether at rest, and leaving the train into a 
stratum of ether at rest again, each transmuting into heat a cer- 
tain small portion of the visible motion of the train, as it were, by 
a species of friction. Of course the intensity of such an influence 
would depend upon the intensity of the rays of light and heat. 

Now it matters not what the particular kind of motion be which 
constitutes the train ; and we may assert that all directed motion 
will suffer from such a cause, and possibly according to the same 
laws. Visible motion, such as that of a rotating disc or of a 
meteor, is of course one form of such motion; but a current of 
electricity or of heat may equally represent some form of directed 
motion. In fine, we may, perhaps, suppose that all forms of 
directed motion are visited by this peculiar influence, which 
evidently oo upon what we may term the temperature of the 
ether, or at least upon the intensity of those vibrations which the 
the ether transmits. 





COOPERS HILL COLLEGE EXAMINATION 
PAPERS. 
[Continued from paye 234.] 
ENGLISH HISTORY AND LITERATURE. 
Wednesday, 9th July, 1873.—2 p.m. to 5 p.m. 
1.—History. 

1, Give as full an account as you can of the family of Oliver 
Cromwell, his immediate ancestors and his immediate descendants. 
Give also your estimate of his character, and of his foreign policy. 

2. What Parliament sat between 1650—1660? Give an account 
of their successive assemblings and dissolutions respectively. 
State in each case the numbers elected and the mode of elections. 

3. Give some account of the following-—The Solemn League 
and Covenant ; Hudson’s Bay Company; Habeas Corpus Act; Act 
of Settlement; South Sea Company; Annus Mirabilis; the Test 
Act; Savoy Conferences; the Battle of Ramilies; the Bill of 
Rights; the Rye House Plot; Darien. 

4, Write a life of one of the following :—William Penn; Dean 
Swift ; Defoe ; Monmouth. 

5. Point out in detail the false principles and the mischievous 
results of the commercial policy of England during the period 
under discussion. 

6, Enumerate, in order of date, the engagements by sea and 
land respectively, which took place between 1650—1714. State 
in each case the results. 

7. What treaties or articles of peace were signed at the follow- 
ing dates respectively? State in each case the purport of such 
treaties, &c. November 7th, 1659; May 2nd, 1668; August 
11th, 1678; September 20th, 1697; July 13th, 1713. 

8. Indicate any features of interest that occur to you in the 
progress of the Arts and Sciences during this period. 

2.—Literatures 

1, When was “‘King Lear” first printed? State fully the 
internal evidence as to the date of its first composition and acting. 
In what authors does the story of King Lear occur, and with 
what modifications? To which of these authors was Shakespere 
most largely indebted for his materials? Give your reasons. 

2. Annotate the following passages, and explain any allusions or 
difficulties which occur in them : 

(1) This is the foul fiend Flibbertigibbet ; he begins at curfew 
and walks till the first cock ; he gives the web and the pin, 
squints the eye, and makes the harelip ; mildews the white 
wheat and hurts the poor creature of earth. 

(2) I stumbled when I saw ; full oft ’tis seen 

Our means secure us ; and our mere defects 
Prove our commodities, 
(3) And let me still remain the true blank of thine eye. 
(4) Ido profess to be no lessthanI seem . . . . to fight when 
I cannot choose, and to eat no fish. 
(5) Renege, affirm, and turn their halcyon beaks 
With every gale and vary of their masters, 
Knowing nought like dogs but following. 
(6) 3id them come forth and hear me 
Or at their chamber door I'll beat the drum 
Till it cry sleep to death. 

(7) Court holy-water in a dry house is better than this rain- 

water out o’ door. 

3, Paraphrase and explain the following passage : 

Good king, that must approve the common saw, 
Thou out of heaven’s benediction comest 

To the warm sun ; 

Approach, thou beacon to this under globe 

That by thy comfortable beams I may 

Peruse this letter. Nothing almost sees miracles 
But misery : I know ’tis from Cordelia, 

Who hath most fortunately been iaformed 

Of my obscured course; and shall find time 

From this enormous state, seeking to give 

Losses their remedies. All weary and o’er-watched, 
Take ’vantage, heavy eyes, not to behold 

This shameful lodging. 

4, Write a glossary of the following words :—Lym ; unbolted ; 
packings ; fumiter ; squiny ; costard ; pinfold ; pelting. 

«2; What does Pope himself tell us as to the “design” of the 
*Essayon Man?” Give a succinct account of the discussions which 
have taken place as to the oriyinality of the poem. State fully the 
argument, and point out the grosser fallacies and contradictions of 
the second epistle. Discuss the statement : — “Pope, like 
Mandeville, founds virtue upon vice.” 

6. Explain the allusions in the following lines, and state where 
they occur, and the nature of the context: 

(1) And all that raised the hero sunk the man. 

(2) You'll find if once the monarch acts the monk. 

(3) Or turns young Ammon loose to scourge mankind. 

(4) Or he whose virtue sighed to lose a day. 

(5) And quitting sense call imitating God. 

_ (6) More studious to divide than to unite. 

7. When was Bacon’s ‘Advancement of Learning” first 
published? What was his design in writing it, and what place 


does it occupy in the general scheme of his philosophical works ? | 


State succinctly the argument of the second book. 
8. What does Bacon say on the various topics suggested in the 
following passages? Use, as far as possible, his own words, 
1) ‘there be therefore chiefly three vanities in studies, &c, 


&e. 

(2) The arts intellectual are four in number, &c. 

(3) The handling of final causes mixed with the rest in 
physical inquiries, hath interrupted the severe and diligent 
inquiry of all real and physical causes, 

(4) Poesy, 

(5) To procure this ready use of knowledge there are two 
courses, preparation and suggestion, 

. © Queen Elisabeth's reign. 
“. “Xpiain the allusions in the following passages, and show 
from the context what they are intended ras? semen ay — 

(1) As Hercules when he saw the image of Adonis, &c, 
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(2) As Alexander the Great after that he was used to great | ¢@ The area of an equilateral spherieal triangle is equal to the 


armies, &c. Kc. 

(3) Not much unlike to that comparison which Pythagoras 
made, Xc. Ae 

(4) The present disposition of these times at this instant to 
peace. 

(5) As Consalvo said to his soldiers, Xe. 

(6) For it is in knowledges as it is in plants. 

10. Give as fully as you can the argument of Books III. and IV. 
of Milton’s ‘‘ Paradise Lost.” Introduce as you go on the opening 
lines of some of the more famous passages, or those lines which 
have become proverbial. What do you gather from these books 
as to Milton’s cosmological views? State the substance of 
Addison’s criticisms on Book IV. 

11. Where do you consider that Milton intended to place the 
Garden of Eden? Show how his description of the garden 


illustrates the complex power of the imagination. Where is | 


Amara? 
12, Annotate the following passages, and state where they 
occur. What do the similes in (3) and (5) serve to illustrate ? 
(1) Now had night measured with her shadowy cone 
Halfway up hill this vast sublunar vault. 
(2) . reason also his cheice. 


Explain fully from the context why Milton inserts these 


words parenthetically : 
(5) As when a vulture on Imaus bred. 
A grateful mind 
By owing owes not, but still pays, at once 
Indebted and discharged. 
(5) As when a spark 
Lights on « heap of nitrous powder, Xc. 
13. Point out any metrical peculiarities that occur in these 
books, and any words which are used in a sense now obsolete. 

4. What are the circumstances which may be supposed to 
have suggested to Scott the writing of ‘ Old Mortality’”’ When 
was it published? In what sense has it been called ** the 
Marmion of his novels?’ What remarkable contrast does it 
present to his other novels? 

15. Discuss Scott’s treatment of the /istorival characters in this 
novel, 

N.B.—In all nour exercises attention should be paid to orthe 
graphy, handwriting, punctuation, grammar, and correctness of 
expression. 





Pure MatrHEMATICS,—(L.) 
Thursday, 10th July, 1875,— 2 p.m. to 5 p.m, 

1. Show how the position of a point in a plane is determined by 
its co-ordinates referred to rectangular axes. 

If the co-ordinates of P be — 1 and 2, and those of Q + 3 
and — 1, find the length of PQ and its inclination to the 
axis of x. 

2. Prove that y = mx + cis the equation of a straight line, 
giving the geometrical meaning of m, and c. 

Write down any other forms of the equation of the straight 
line, stating the geometrical meaning of the constants 
involved in each case. 

3. Find the perpendicular distance of the point (/, 4) from the 
straight line 

Ax + By +C=0, 

{. Find the equations to the two straight lines which bisect the 
angles respectively between the straight lines 

xry—a=O0ande—y+a=0. 

5. Find the equation of the circle referred to any pair of ree- 
tangular axes. 

Apply this equation to prove that the angles in the same seg- 
ment are all equal to one another. 

6. Find the equation of the tangent at any point P of the para- 
bola whose equation is y* jax, and deduce that of the normal. 

If the normal at P meet the parabola again in Q, and QR be 
drawn parallel to the axis to meet the double ordinate PP’ 
produced in R, prove the rectangle PP’ X P’R is constant, 

7. Prove that the locus of the middle points of a set of parallel 
chords to an ellipse is a diameter of the ellipse, and that the tan- 
gents at the extremities of this diameter are parallel to the bisected 
chords. 

8. Prove the existence and find the equations of a pair of asymp- 
totes to the hyperbola A - =1, 

a~ a 
9, Prove the equation-- 
cos? a + cos? 2 + cos*y = 1, 
where «, 2, and ¥ are the inclinations of any straight line to three 
rectangular axer, 

10. Define the locus of an equation between three rectangular 
ordinates x, 7, and z. Interpret the following equations : 

(lj) 2@+74+2=0. (2) 2®#+74+274+¢C=86, 
(3) 2° + (y— a}? = 0. (4) 2—e=0. 

11. Find any form of the equations of a straight line in space 
referred to three rectangular axes, giving the geometrical meaning 
of the involved cunstants. 

12. Find the equation of a plane referred to three rectangular 
axes, 


+ 





The planes 2x + Sy + 42 =a, 
Sa + 4y + 32 = b 


, 


o | 


intersect the plane x = 
Find the equations to the two lines of intersections, and the 
cosine of the angle between them, 
13, Interpret the eq uations— 
Sy = me 
(1) lz =c; 
(2) (ec — ap? + (y — bP? + (2 — cP = eC; 
(3) (e — ae + (y — UP + (& — of = BE —a) + 
m (y — b) + n(z—) }; 
(4) («— a)? + (y— b)j2 + (c:—cP = {ix + my + U2 he, 
where /? + m? + wv? = Lin 3 and 4, 
Prove that the surfaces in 5and 4 interseet in plane curves, and 
tind the equations of the plaues of intersection. 
14. Prove that every equation of an odd degree has at least one 
real root. 
15, State the [rule for expressing the coefficients of an equation 
in terms of the roots, and deduce the value of the sum of the 
reciprocal of the roots. 


Candidates are at liberty to substitute any of the following questions 


for an equal number of the foregoing :— 
A. From a point P tangents are drawn to a parabola. If the 
chord of contact meet the axis in Q, and PQ be always a mean 
proportional between AQ and the distance of the focus from the 


| curectrix, prove that the locus of P is an ellipse. 


BL. Find the locus of a point such that the difference of the 
squares of its shortest distances from two given non-intersecting 
straight lines is constant. 

C. If any group consisting of an even number of terms is wanting 


| in an equation, there are at least as many imaginary roots as there 


are missing terms. 





Pure Maruesmarics,—(2.) 
[Logarithin Books will be supplied.) ! 
Friday, 11th July, 1873.—2 p.m. to 5 p.m. 

1. Prove that any two sides of a spherical triangle are together 
greater than the third side, and the three sides of a spherical 
triangle are together less than the circumferenee of a great circle. 

2, Given the three angles of a spherical triangle, find one of the 
sides of a triangle in a form adapted to logarithmic computation. 

Find a side of the equilateral spherical triangle of which each 
angle is 120 deg. 

3. In reference to a spherical triangle, what is the ‘ spherieal 
excess ?” , 


area of a great circle of the sphere, find an angle af the 
spherical triangle. 
1. In a spherical triangle, A, B, C being the angles, and a, b, ¢ 
the sides subtending them respectively, prove tan 
a b 
A+B °8 ~ c 
os > ——- Got =. 
+b 2 





« a 


» 
pall : , A-—-B «a, 
Write down the corresponding formula for tan “—-=—. Given 
a = 81° 17’, b = 59° 13', C = 125 36, find A and B, 
5. Define a differential coetlicient, awd find from definition the 
differential coefficient of a ; : 
Differentiate the following functions, and im each case express 
the result in its simplest form 
(1) y = loge (e@ + 1 + 2%). 





| a r)3 
Qy= (tam 3 , tan «+ 4 
a 

| &) in Dy 
| Vv tan ~ 
| - ty 

, 1 By — 

Ify=s cos , prove iat + 4v= 0, 
ae 


G, Apply the theorem known as Maclausin’s to expand cos 2 in 


terms of (") as far as the term involving x'; and given y* — yx + 1 
1 1 « 
= 0, show by the same theorem that y = -+1+ 3 r ts i2 


expresses the three first terms of the development of y in terms 
of «. 


y 


, . l i 
|} 7. Ify=/f («) and for a particular value of «, 7 =0,+ 2 
ade 


dt = 
investigate the conditions that for that value of », y may have a 
maximum or minimum value, 

Inscribe in a given circle the greatest isosceles triangle, and 
show by the differential test that the triangle is a maximum. 

8. Given y = f (x), the equation to a plane curve, and y— = a 
¢—«’), the equation to the normal at a point (#’ y’) of the curve, 
obtain the value of («). 

In the parabola prove that the normals to the curve drawn at 
opposite extremities of a fecal chord are at right angles to 
each other. 

9, What is a point of inflexion of a plane curve, show generally 
how to determine from its equation the points of inflexion of a 
curve 





. 


x 2a 
Example, y = % Viac—x 


™ 10. If r =f (8) be the polar equation to a curve? show how to 
obtain from this the equation between (p) and (7) where (p) is the 
perpendicular from the pole upon the tangent. 

Obtain this equation when r= ae’, and show that in this 
curve the radius vector makes a constant angle with the 
tangent at its extremity. 

11. Assuming the expression for the radius of curvature at any 
point of a polar curve, show how the evolute of the curve may be 


ys . . 
found, and prove that the evolute of the curve * = ac”® is similar 


to the curve itself. 
(3) fax (tanz)*. 


12, Integrate the fellowing functions : 

vfs ada 2 > dz 
F “: 2) - 
( a? — «* Vv a? — x?" 

Any of the following questions may be substituted for an equal 
number of the above, it being stated wm cach case for which question 
the substitution is made. 

(A.) Show that when the radius of curvature of a plane curve 
has a maximum or minimum value, the circle of curvature has a 
contact of the third order with the curve. 

Determine the radii of maximum and minimum curvature in 
an ellipse, 

(B.) How are the epicycloid and hypocycloid curves described ? 
Obtain equations to either of those curves needed to find the lexgth 
of the curve, and determine the length corresponding to one re- 
volution of the generating circle, 

(C.) Show that the whole surface (S) of a prolate spheroid, 
generated by the revolution of an ellipse abeut its major axis, is 

° 
: . 2eal . 
expressed by the equation 8 = ~ ng } sin—le + eV 1—¢ 
e 
where («) and ()) are the semi-axes, and (a? — 6?) = ae, 


Heat AND LIGHT. 
Saturday, 12%h July 1873.—10 a.m, to 1 p.m. 

1. Describe Regnault’s hygrometer and the methed of deter- 
mining the bygrometric state of the air by means of it. 

2. What is meant by the temperature of a body? Explain in 
detail the essential points to be attended to in graduating the tube 
of a mercurial thermometer. 

3. State the law of fusion. What is the effect of pressure in 
changing the temperature of the freezing point of water? How is 
this change explained on the principles of conservation of energy? 

Describe a method of determining the expansion of gases 
under constant pressure? What is meant by the absolute tempera- 
ture of gas? 

5. Detine specific heat. Describe the method of determining the 
specific heat, called the method of mixtures. 

Sixty grammes of lead are placed in a copper cage weighing 

10 grammes, and when at a temperature of 8U deg. C. are 

dropped into 100 grammes of water at 10 deg. C, (sp. heat of 

| lead U'031, and of copper 0095); find the temperature of the 
water after the cage is dropped in. 

6. Define the coefficient of conductivity of a substance fer heat. 

The mean temperature of the earth at a depth of 972ft. being 

v3 deg. C. and lideg. C. feet at the surface, and the average 
| loss of heat per square foot of surface in twenty-seven years 
| being 4°5 units of heat, find the ceeflicient of conductivity 
per cubic foet per 100 years. 
7. Explain the principle of the kaleiduscope. If two plane 
| mirrors be inclined at an angle of 6U deg., show how many images 
of the same point may be seen and how they are situated. 

8. Describe the relative changes of position of the image of an 
object formed by a convex lens as the object moves from a distant 
point up to the lens, Show how to measure the focal length of a 
| lens. 

9. Show by a geometrical construction or otherwise, that the 
deviation of a ray of light in passing through a prism of glass is 
away from the edge of theprism whatever be the angle of incidence, 

10. Describe the solar spectrum, and explain its peculiarities. 

What evidence does is afford in favour of the theory that 
radiant heat and light are identical? 

11. An isosceles prism, with two equal faces inclined at an 
obtuse angle nearly equal to two right angles, is placed between a 
slit and a screen, so that its edges are parallel to the slit ; describe 
the appearance produced onthe screen when a beam ef ight passes 
through the slit and falls equally and at equal angles on the two 
faces of the prism which meet at the ebtuse angle. 

12. What is meant by saying that a beam of light is plane, 
polarised ? Describe a method of obtaining plane-polarised light, 
and show how to determine its plane ef polarisation, 

(Zo be eontinued.) 

















Mrrrietp Locat Boarp.—At a meeting af the Mirfield Lecal 
Board, held on Tuesday the 9th inst., it was unanimeusly resolved 
that as the board was about to carry out works for water supply 





and drainage, a survey of the township should be made, and that 
Mr, M, Paterson, C.E , of Dewsbury, be appointed te do the work. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvveau, Rue de la Banque. 
BERLIN.—ASsHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. GERoLpD and Co., Booksellers. 
LEIPSIC.—-ALruonseE Diirr, Bookseller. 

NEW YORK.—Wi.iMex and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

R. W. C.—You will find Merrett's treatise ‘‘On Surveying” answer your 
purpose admirably. 

L. J. T (Leith )}— You will jind the article referred to in the 18th volume of 
Tue ENGINEER, page 321. 

YoRKSHIRE.— There is not one word of truth in the statement that railroad 
locomotives are being sitted with india-rubber tires. 

W. C. (Ashfield Terrace.)—We can give you no advice until we have seen 
the drawing, which you may submit to us in confidence. 

D. E M.—We regret that we are unab‘e to supply the information you re- 
quire. You can no doubt obtain what you want by advertising. 

A. F. E. G.—There are appointments made abroad by the native rulers. There 
are also appointments made at home. Apply at the India Office, Downing- 
street. 

W. M. P.—Saw frames for cutting heavy logs into boards, and slabbing saws 
Jor squaring up, would, we fancy, prove most useful. You might also take 
« general joiner with you, and one ov two of the lighter tools, if you can see 
your way to doing any local trade, 

Hi. G. E.- We do not think there is a machine for chopping wood for domestic 
purposes, There is, in truth, but little scope for invention in the matter of 
making jirewood, As « rule, the simple tool, known from its ordinary 
avocations as a chopper, suffices to satisfy the wants of most households. 

W. G. (Sheerness.)—Under such circumstances there is a risk incurred of 
breaking the screw blades off by dragging them through the water, but the 
risk is very small. The mere motion of the ship through the water will 
cause the screw to revolve at the proper speed if it is disconnected from the 
engines. 

H. P. D.— Heavy shafting is required with hydraulic work, and it is false 
economy to spare iron. We should recommend 2hin. for the three-throw, 
and 3in. for the eight-throw pumps. The latter should have a bearing in 
the middle, Binns “ On Mechanical Drawing” you can obtain from 
Messrs. Lockwood ; the price is about 6s., we believe. 

J.S —There are several things that will remove incrustation if you are not 
particular about injuring the plates. For example, hydrochloric acid wi'l 
remove some varieties of incrustation. Probably you will find the use of 
caustic soda the best. Two or three pounds dissolved in a bucket of water 
and pumped into the boiler every morning for a few days will do much to 
loosen and dissolve the deposit. 

Exam.—There are no books which will teach you all the things required to 
enable you pass such an examination. If you are well up nm mathematics, 
read Rankine’s “‘ Civil Engineering.” If not, read Merrett on Levelling, 
Tredgold on Carpentry, Matheson on Works in Iron, Binns on Drawing, 
Stoney on Strains, Latham on Sanitary Engineering. It is very difficult to 
advise you, not knowing exactly what your qualifications are. 

J. G.— Tne bare cost in stamps, &c., of a prov.sional protection for six months 
is £5 28. bd. If you apply to a patent agent the cost will be from £8 8s. 
to £10 103s. The bare cost of a complete patent is about £25. If you apply 
toa patent agent it will be from £35 to £50, according to the drawings, 
dc. At the end of three years £50 stamp duty must be paid. The patent 
will then run four years more, or seven years inall. You can only register 

[ adesign—something which depends on form. Thus, you can register a 
design for a carpet, but you must patent the loom for weaving it. 


BURNING SAWDUST. 
(To the Editor of The Engineer. 

Sir,—Will any of your numerous correspondents kindly inform me how 
sawdust is treated for the purpose of generating steam at saw mills, &c., 
and if any special arrangement of fire-grate is necessary to do so success- 
fuily? 
| The bars of the furnace should be set closely, say, tin. apart, and some small 

coal must be fired with the sawdust. Sawdust can be used at any time by 

fireng it with coal. We are not aware of any instance in which steam is 

kept up with sawdust alone.— Ep. E.) 


DIAMONDS FOR ROCK DRILLS. 
(To the Editor of The Bngwneer.) 

Sir,—In your last issue Mr. William Leatham inquires about the dia- 
monds called carbonates, used in Major Beaumont’s rock drill, and men- 
tioned in his paper. In reply to these inquiries, I may say that the 
stones are of various sizes, but those mostly used are about one and a-half 
to two and a-half carats each (i.e., from about three-sixteenths of an inch 
to five-sixteenths of an inch diameter). They are very scarce and costly, 
and they come from Brazil. As to their being cut or ground to be used 
for cutting tools, this can certainly be done at considerable expense, 
but is not worth while, as natural points answer the purpose. 

Fenchurch-street, London, 14th Oct., 1873. ArtTHuUR Rice. 


SOLID METAL FLOATING ON LIQUID METAL. 
(To the Bditor of the Bngineer.) 

Str,—If a cubie foot of molten steel, say, for example, be weighed, it 
would be found much heavier than a cubic foot of cold or set steel, owing 
to the strong cohesion of the particles of the molten metul to one another 
while in that state, combined with the action of gravity to expel any 
gases which may form in it. A piece of manufactured steel will be full 
of pores formed by the contraction of its particles in cooling, all of 
which will tend to lessen its specific gravity ; so when the liquid is more 
dense than the solid, the solid must float. T. B. B. 

Crewe, 2nd Oct., 1873. ——— 
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All single advertisements from the country must be accompa nied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. A 
advertisements, except weekly ones, are taken subject to this condition. 
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*4* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand, 





DEATH. 
On the 7th inst., suddenly, at his residence, Summerhill, Shandon, 
Gareloch, N.B., Mr. Wittiam WieLp, Engineer, Longsight, aged 59 years. 
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RAILWAY ACCIDENTS. 

Captain TyLeEr’s general report to the Board of Trade 
on the railway accidents of 1872 has been made public 
within the last few days. According to the opinions of 


most statisticians, railway accidents, like many other events,» 


such as births, deaths, and marriages, adjust themselves 
from time to time, so that although an apparently wide 
departure from an assumed law may take place in one year 
or in one month, yet the average for each month or each 
a may be predicted with certainty if a sufficient num- 

er of months or years is used as a basis for the prophecy. 
Captain Tyler’s report is, however, an apparent exception 
to this rule. We are at a loss where to begin to attempt 
to strike an average. Railway accidents apparently occur 
in defiance of all law, and the most profound statistician 
may risé puzzled and baffled from a consideration of the 
figures which Captain Tyler has set before us. For ex- 
ample—In the three years 1847, 1848, and 1849, the pro- 
portion of passengers killed to the number carried was one 
in 4,782,188. In the four years 1856, 1857, 1858, and 
1859, the proportion was one in 8,708,411, that is to say, 
roughly speaking, railway travelling had been freed from 
one-half of its perils in the latter period. In 1866, 1867, 
1868, and 1869, one passenger was killed in 12,971,170, so 
that apparently railway travelling became safer and safer. 
The moment we come to 1870, however, all our calculations 
are upset, for we find that in that year one passenger was 
killed in every 5,079,172. It would be, therefore, unwise 
to suppose that there was any steady augmentation in the 
number of chances of safety. Apparently, railway travel- 
ling was as perilous, or nearly as perilous, as ever. Even 
this conclusion, however, is proved to be as erroneous as 
any other by the returns for 1871, which show that only 
one person was killed out of 31,268,396 passengers carried. 
In 1872, however, this high percentage of safety was reduced 
nearly one-half, as one person was killed in that year out 
of every 17,619,784 persons carried. Captain Tyler strikes 
an average on the six years beginning with 1866, and 
ending with 1871, which shows that one person was killed 
out of every 11,180,000 passengers carried. But this 
average really conveys no information whatever, and is of no 
value. In fact, railway accidents appear, as we have said, 
to set all laws at defiance, and they will probably consti- 
tute a pons asinorum for the statistician until railways are 
no more. 

We have no intention of analysing Captain Tyler’s re- 
port. Indeed, it would be simply waste of time to strike 
averages and pick out events leading to conclusions which 
would possess no practical utility. Captain Tyler has done 
all with his data that can be done, and instead of manipu- 
lating or playing with figures; it will be far more to the 
purpose to consider briefly some of the conclusions at 
which the author of the report has arrived. It is a some- 
what suggestive fact, for example, that the worst managed 
lines, in the popular sense, are by no means the most 
dangerous}; while, on the other hand, what are commonly 
known as first-class lines, and nominally worked on the 
most improved systems, head the list of casualties. For 
example, Captain Tyler tells his readers that 102 out of 
238 train accidents, or 43 per cent. of the entire number 
which occurred in 1872, took place on the lines of three 
companies only—namely, the London and North-Western, 
the Lancashire and Yorkshire, and the North-Eastern. 
The first and last mentioned lines are certainly entitled to 
rank with the most important railways in Europe, and the 
second is a line of large traffic. There must be some cause 
for this remarkable pre-eminence in iniquity or misfortune ; 
but it is simply impossible from any data supplied by Cap- 
tain Tyler to explain what the cause is, It can hardly be 
assigned to exceptionally severe traffic, because other nes 
as hardly worked in proportion to their capacity have en- 
joyed comparative immunity from accidents. Are we to 
assume, then, that railway accidents are thus quite beyond 
human control—accidents, in short, in the fullest sense of 
the word ? Certainly not ; nothing happens without a cause, 
and it is obvious that every accident which occurred on the 
London and North-Western Railway, for example, in 1871, 
not only had a cause, but a cause which need not have 
existed. In a word, train accidents, at all events, are 
strictly preventible; only it is a very difficult matter to pre- 
vent them. Nothing can be more conclusive on this point 
than the following passage from Captain Tyler’s report :— 
“Tn looking through the principal causes of the accidents 
on the lines of these three companies, it would appear that 
negligence, want of care, or mistakes of officers or servants, 
enter into twenty-seven accidents on the North-Eastern, 
twenty-seven accidents on the London and North-Western, 
and twenty-two accidents on the Lancashire and Yorkshire 
Railway; but this cause is itself attributable in many cases 
to the want of accommodation or appliances, or of more per- 
fect arrangements; and, having regard further to these 
other causes, it is observable that there was a want of 
better means of securing intervals between trains, or of a 
block-telegraph system, in seven cases on the North- 
Eastern, in seven cases on the London and North-Western, 
and in seven cases on the Lancashire and Yorkshire Rail- 
way. There were defective signal or point arrangements, 
or want of interlocking, in five cases on the North-Eastern, 
in ten cases on the London and North-Western, and in nine 
cases on the Lancashire and Yorkshire Railway.” 








In one word, railway accidents are always the result of 
some falling off from the original design on which a railway 
is constructed and worked. Nothing can be more perfect, 
indeed, than the central idea of most of our great railways; 
but the central idea is not carried into practice, and acci- 
dents follow. In dealing with this subject we must differ 
from the general public who believe that they know all 
about railways, and are quite certain that railway com- 
panies are to blame for every accident that occurs. As a 
rule, the general public know nothing at all about the 
working of railways, and the companies—or, to be more 

recise, the directors—are only to blame in a modified way. 

t is true that there are certain accidents which result 
from the parsimony or recklessness of railway boards, which 
are not only reprehensible but criminal, but they are 
few and far between; for many of the rest the share- 
holding public are in a great degree responsible, For 
example, it was proposed some time since to supply a 
railway throughout with improved appliances for working 
it with increased safety. We shall not enter into par- 
ticulars as to names, &c., for obvious reasons, An estimate 
was asked for and supplied, and the estimate amounted to 
no less a sum than £200,000, which would have absorbed 
more than two years’ dividends, Would a board of 
directors be justified in incurring such an outlay? Dare 
they call a meeting of shareholders and suggest that two 
years’ dividends should be devoted to improving the safety 
appliances of their lines? The truth is that railways, almost 
without exception, were in the first instance constructed at a 
‘ruinous cost; traffic has increased upon them until it exceeds 
by half a dozen times in some instances the work fo 
which the lines were constructed. The companies have 
not the money to provide increased accommodation except 
at a very slow rate, and the result is that the lines are 
overcrowded and worked daily under greater and greater 
difficulties, and thus more and more caution and better and 
better servants are needed. If the railway companies could 
have things as they wish them, they would raise their tarifl's 
on purpose to keep traflic off their lines ; but an indignant 
public would not permit such a step to be taken without a 
remonstrance which no railway company dare resist. The 
public insist on being carried at the highest possible speed 
at the lowest possible price ; they compel directors to look 
at every shilling, and to use the closest economy in order 
that a dividend may be obtained, and this is one most 
efficient cause of railway accidents which is being con- 
tinually neglected and forgotten, or wilfully ignored. 

Railway accidents might be reduced to an almost infini- 
tesimal percentage by the adoption of the following expe- 
dients. In the first place, all stations, goods yards, Xc., 
now considered in the slightest degree too small, should be 
doubled in dimensions ; in the second place, all permanent 
way everywhere should be of the best possible description, 
and laid by the most experienced men ; thirdly, in no case 
should the road lack ballast of the best possible descrip- 
tion ; fourthly, no engine or carriage should be run more 
than 10,000 miles in any one year, and the whole rolling 
stock of our most busy lines should be forthwith in- 
creased by 50 per cent.; fifthly, thirty miles an hour should 
be the maximum speed for express trains, and twelve miles 
an hour for goods—as the mails would have to be run 
faster, no passengers should be carried by mail trains ; 
sixthly, the main line should invariably be carried past a 
station withouta break, to the right or left of the station 
yard, and no train should pass through a station unless it 
was intended to stop there ; seventhly, all lines should be 
worked on the complete block system, and none but 
the most improved signalling apparatus, points, and cross- 
ings should “ used, and, however satisfactory in its opera- 
tion any existing arrangement might be, it should be 
immediately discarded the moment anything better was 
produced. Finally, no railway servant should under any 
circumstances be allowed to work more than six hours out 
of the twenty-four. We venture to say that if these 
simple rules were carefully adopted, there would be no 
accidents on railways from causes beyond the control of 
passengers. But is there a railway in the kingdom which 
could afford to adopt them? Not one. Safety, like many 
other luxuries, costs money, and if the travelling public 
would enjoy safety in the fullest sense of the word they 
must consent to pay for it. 

We have no desire to deny that in many respects railway 
companies overshoot the mark, and neglect to avail them- 
selves of means of safety in a way which is inexcusable ; 
for example, all passenger trains travelling at high speed 
should be fitted with a continuous brake; tires should 
always be put on so that even if they break they shall not 
fly off; railway servants should not be compelled or 
allowed to work eighteen and twenty hours out of the 
twenty-four, and so on. But we cannot consent to see all 
the blame thrown on the companies, and boards of 
directors called very hard names because they will 
not adopt precautions which they are really unable 
to afford. It would be as proper to find fault with a 
starving man for being hungry as it is to blame companies 
for not providing accommodation which they have not the 
money to purchase for traffic which they never expected 
to have to conduct. Captain Tyler’s temperate and sensible 
language in dealing with railway accidents affords a plea- 
sant contrast to that which has recently been adopted by 
a certain section of the public. Justice, we venture to 
remind our readers, is not out of place even when dealing 
with a board of railway directors. 


PUBLIC SWIMMING BATHS FOR LONDON. 


To every reflecting person it ought to be as much a 
waste of time and type on our parts to insist upon the 
immense value of the means of bathing to inhabitants of 
towns and cities, as to expatiate upon the virtues of soap 
and water. The tub cultus in a very vague way is pretty 

revalent amongst the middle and opulent classes, who 
Lom houses large enough and the other apparatus neces- 
sary for this salutary custom. Then there is the sea- 
side, to which all who can, and a good many who ought 
not to, afford the expense, flock like land crabs annuall 
But comparatively few of those thus well off bestow much 
thought upon the fact that there are, we believe we may say, 
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millions of the human hive of London who do not see the 
blue girdle of our shores once in a year, and who live and 
toil on from almost infancy to old age, with the smallest 
imaginable amount of ablution. Numbers of those live 
in a perpetual squalor and personal discomfort, that in- 
sensibly but surely diminishes their earning powers —- 
life which is shortened also by it. In no city of the worl 

probably is the want of public bathing—in which we in- 
clude swimming accommodation—as great as in London, 
nor felt to the same extent by such diverse and far sepa- 
rated classes. My lord may have his baths as part of 
the many fittings of his west-end mansion, but even he 
cannot enjoy the luxury of a swim. Those—a mere frac- 
tion, however—whose instincts, like those of the amphibia, 
compel them, seek the Serpentine or the Thames, or 
other more or less stinking waters ; but the enormous mass 
of the work-day population, young and adult alike, and of 
both sexes, pass their lives without ever, getting an invigo- 
rating and health-giving plunge into water of any sort. 
It is for them simply impossible. Whatever may be said 
as to certain classes of skilled artisans having now with 
shortened hours of labour leisure enough to seek bathing 
places, with the vast majority of toilers of London East of 
Temple Bar, “a header” is as much out of the question as 
a sojourn at Baden. They cannot afford the time, nor 
would their employers or their employments admit of the 
abstraction of time from work, nor is the extra bodily 
exertion of walking any considerable distance to seek a 
bathing place compatible with the demand of their daily 
toil upon their powers. Yet anyone may satisfy himself 
how wide spread and intense is the desire for ablution on 
the part of those classes, by a penny-boat transit from 
Blackfriars to London-bridge, when in the summec time 
he will see the boys of the large manufactories thereabouts 
in their dinner hour bathing in the Thames rather than 
not at all. 

The need, then, of bathing accommodation, embracing 
every class of society in London is imperative, and probably 
no sanitary measure could be suggested that would be more 
widely and decisively beneficial, physically and morally, than 
would be one which should adequately meet that need. 
The subject has already attracted some attention. Besides 
the few public baths already existing, a swimming bath, 
affirmed to be on a very splendid scale, has been projected 
as a private speculation at Brixton, and the work is, we 
believe, in hand. A floating bath of some sort has lately 
been talked of on the river near the Charing Cross railway 
bridge, and a session or two ago a project—which, how- 
ever, came to nothing—was agitated for bringing sea water 
to London for the supply of swimming baths as a matter 
of speculation. Such sporadic efforts, though they may be 
of some convenience to limited neighbourhoods, would, even 
if greatly multiplied, be quite inadequate to the needs of 
the case. The problem really demanded to be fulfilled is 
not only the creation of attractive and even luxurious 
swimming baths for the upper and middle classes, at which 
some payment should be expected, but the establishment 
all over the metropolis of a system of public baths, so 
spread and situated that from any point one at least of these 
should be capable of being reached by a very moderate 

valk, That is to say, we should have a system of parish 
or district swimming baths ail over London, open at 
all times of the year—the water being slightly warmed in 
winter—available from five o’clock in the morning to eleven 
o'clock at night, and free to all comers at a charge almost 
nominal, no more than would be suflicient to cover the cost 
of attendance and towels, &c. Thus it would be out of 
the province of private enterprise. It would never pay, 
in the money sense of the term, though we believe it would 
richly pay in the far more important way of improved 
health and habits. It must, therefore, be a matter for public 
undertaking; and, proper statutory powers being obtained, 
would seem very suitably committed to the constructive 
care and future management of the Metropolitan Board of 
Works. The supply of water to these swimming baths 
must be ample; the state of that at present found in the 
few proprietary swimming baths that exist is towards the 
end of the week very bad, and perhaps more likely to pro- 
mote than to prevent disease in the late-coming bathers. 

For the present, and probably for years to come, we 
must be content with fresh water, and the source of supply 
would best be found in the Thames. The river water 
might be filtered by gravitation only into floating filter 
tanks upon the river, and pumped thence, either by 
floating or land engines, through a special system of 
mains to the whole of the baths. A very large accession 
in yolume of waste water would thus arise, which would 
be available for street-washing, flushing sewers, and on 
occasions of great fires. Every bath should be adequate in 
size, and none for men and boys can be considered so if 
much less than 30 yards in length by 14 yards in width, 
and with a maximum depth of 10ft. The bath for women 
and girls might be of smaller size. The addition to the 
metropolitan rates that would be necessary to carry into 
operation the whole project, including interest, if diffused 
over, say forty years, would, we believe, prove by no means 
burdensonie. 

As a commencement and instalment, we would suggest 
that as early as possible from twenty to twenty-five float- 
ing swimming baths should be established upon the river 
—spread in suitable positions near both shores, between 
Greenwich and Wandsworth. These might be of iron, 
and so constructed as to receive only filtered water from 
the river, by upward pressure through a bottom of sand, 
&e., leaving the impurities outside and beneath. A very 
suitable and inexpensive steam power—a mere donkey 
engine, in fact—would be alone necessary at each to pump 
out water from the surface of the bath, so as to preserve 
constantly as much purity as the natural source of supply 
admitted of. The steam would also be employed to cleanse 
and to dry the towels which would be supplied. These 
baths upon the river would be available for about seven or 
eight months of the year, unless means were taken to warm 
the water, though in this instance it would be attended 
with some difficulty, however, as to cost. But these 


station above them. 


methods amongst us, it is far from extravagant to imagine 
thus the time may come when an ample volume of pure sea- 
water from our eastern or southern coasts may be brought 
to London, and swimming baths supplied with it in each 
of our parks and elsewhere in the metropolis, which may, 
in utility at least, rival the famous baths of ancient Rome. 
The capital required and the daily cost, when looked into, 
would be much less than at first might be supposed, but 
this, too, if ever attempted, must be as a public work— 
as a private or joint-stock speculation we do not think it 
could possibly pay, Neither do we believe that baths 
adequate in any way to the wants of the million, such as 
we have sketched in outline only, can ever be established 
but as a public work, and as such we think it ought to be 
undertaken. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our) 
correspondents, 
MENDING SCREW SHAFTS. 

Srr,—In reading over a back number—Deec. 20th, 1872—I find you 
remarked in an article on a correspondent’s letter on the breaking 
of screw shafts, that it was remarkable that no person thought of 
devising any method of patching up a broken screw shaft. I have 
done so, and with great success, as follows :—We went half speed 
from near Penang to Calcutta ; shaft Sin. diameter. Cut three 
feather seats in the shaft on either side of the fracture 7in. long, 
lin. wide, and gin. deep. Cut feathers from a plain inch square 
bar and drove in tight, and secured by clamps. All foreign going 
steam ships carry materials that would make such repairs. 

Henry Howarp, a 
Chief Engineer, late Indian Navy. 
Wexford Gasworks, October 10th, 1873. 





AIR AND STEAM COMBINED, 


Srr,—Your notice of my letter on the above being only addressed 
to correspondents, I do not consider sufficient to counteract the 
influence of the statement from the Warsop party and your leading 
article, more especially as I find I sent you a former letter on the 
same subject, of which no notice was taken in your columns, in 
reference to a former statement. 

In reply to your inquiry as to particulars, I beg to say that my 
patent specification claims the use of air, either cold or hot, forced 
into a steam boiler ef a locomotive or marine engine—in small 
streams preferred—by a force pump or other mechanism ; and the 
locomotive I fitted in Ireland was done by the company, whose 
engineer refused to follow my instructions to replace his small 
tubing in connection with the new air-pump by a larger size ; and 
the consequence was that, on the first journey of fifty miles, the 
pump was broken, as I predicted before going 0%. So no satis 
factory result was known, but I guessed at about 10 per cent. of 
fuel saved and only half the water required. 

The former engineer of the Lancashire Company then offered to 
fit one of his locomotives with a horizontal air-pump in the same 
manner to the one in Ireland, which I declined, as the former 
heated, and I wished a vertical donkey engine pump. The expense 
of that, however, coming to a little more money, he would not 
consent, as they had fuel then at 3s. 6d. or 4s, per ton. It is now, 
however, a very different matter, as fuel must cost them from Ls. 
to 20s. per ton. 

The invention also forms part of my gas engine patent of the 
present day, for taking three uses out of the oil, thus making 
every gallon go as far as two, the exhaust being burned to maintain 
the power ; thus the whole heat thereof is utilised. At the present 
moment I am converting a locomotive in London from the use of 
coal or coke ; and I expect the saving to the railway company will 
be a reduction of their coal account from 30s. to 10s. per ton, as 
the cost of the oil used and the water reduced by three-fourths, 
while the present noxious vapours in tunnels will cease, as the oil 
contains no sulphur. PETER SALMON, 

5, Mabledon-place, Burton-crescent, 

London, Oct. 13, 1875. 





THE WATER TUBE BOILERS OF THE STEAM SHIP MONTANA. 

Sir,—The experiments with the boilers of the above steamship 
have doubtless led to speculation as to the cause of their failure, 
and to doubts as regards their ultimate success for marine use, 
which I think the following facts will dispel, and by publishing in 
formation on such an important subject mishaps of « similar nature 
may be averted. 

The boilers of the Montana were composed of a series of 
horizontally inclined generating tubes 15in. in diameter and 15ft. 
long, lap-welded from end to end, also transversely in the centre 
of their length. These tubes were arranged in vertical tiers, and 
connected near each end by vertical cornecting tubes Thin. in 
diameter, which were flanged and rivetted tothe former. The top 
of one generating tube and the bottom of the one immediately 
over it had openings which formed water and steam passages 
between each generating and connecting tube. When all were 
put in communication the latter to all intents and purposes were 
equivalent to vertical tubes fixed at each end of the generating 
ones, The lowest tubes were in communication with feed and 
blow-out pipes. Steam was taken from the highest tube in each 
tier, and for the purpose of being superheated, it entered two egg- 
ended receivers 3ft. in diameter and 30ft. long, which were fixed in 
a horizontal position over the boiler proper, the stvam after 
passing through these flowed into another egg-ended receiver 
placed on end in the funnel. To this receiver the steam pipe was 
connected. The ends of the lowest tube in every tier rested on 
the boiler framing ; these had to carry the entire weight, and about 
120 tons of water. All was enclosed in an iron casing having air 
spaces, and not “‘ set in hundreds of tons of brickwork,” as stated 
by a contemporary. 

The above design was defective in several essential features. No 
provision being made to relieve the excessive strain caused by the 
unequal expansion and contraction of the parts, the connecting 
tubes effectually preventing any elasticity. It would have been 
better to support each tube by the boiler framing, and thus relieve 
them of the weight of water. The circulation of the water was 
most violent, a complete rush, in place of a steady flow over the 
heated metal. The force of the current was so great that bolts, 
nuts, &e., were carried up by it. 

The welds of the tubes were very defective, and in some places 
the thickness of metal was considerably reduced. The faults in 
design and defective tubes caused the welds to open out and leak. 
thus disabling the boiler of which the tubes formed part, and 
bringing the trial to an unsatisfactory termination. It is as well to 
add that the Messrs, Palmer and Co., of Jarrow, were in no way 
responsible for the design or imperfect weldings of the tubes. So 
long as they kept tight, the working of the boilers and their 
evaporative power proved all that could be desired. The engines 
worked with perfect regularity, propelling the ship at a great 
speed, And if the faults in design and construction are overcome 
we may expect water-tube boilers to supersede the existing types, 
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Grants and Datesof Provisional Protection for Six Monthe. 


3105. Witt1am Licutwoop, Birmingham, ‘‘ Improvements in apparatus 
for making cartridges.”—22nd September, 1873. , 

3108. Joun James Lunpv, Oil and Colour Works, Leith, near Edinburgh, 
Midlothian, N.B., “‘A lubricating compound to be used as a substitute 
for oil or grease in the lubrication of machines or machinery.” 

$110. The Rev. GRANVILLE Hamitron Forbes, Broughton Rectory, 
Northamptonshire, “ Improvements in the manufacture of compounds 
to be used as fuel.” 

2896. Aucustus Bryant CuHILps, Mark-lane, London, ‘ Improvements 
applicable to the windows in the doors of railway carriages to prevent 
dust and dirt from entering the carriages while in motion.” _ 4 

2900. James Coopr Happay, Strand, London, ‘‘ [mprovements in and in 
the method of closing envelopes.”—A communication from Feélicien 
Dangoise, Brussels, Belgium.—3rd September, 1873. 

2970. Tuomas Lovet Purpps, Aston, near Birmingham, ‘*‘ Improvements 
in clippers for clipping horses and other animals, and for other like 
purposes.”—10th September, 1873. 

2986. THomAS SMEDLEY, Holywell, Flintshire, and Jonn Brapeury, 
Walwen, near Holywell, Flintshire, and THomas Hatt, Stockport, 
Cheshire, “Improvements in sheathing or protecting iron and stcel 
ships or vessels from corrosion and from the adhesion thereto of anim: 
and other matter.” 

2901. FRANK Wirtn, Frankfort-on-the-Maine, Germany, “ Improve: 
circulating lubricators for journal boxes and bearings of «quickly 
revolving shafts, spindles, and also for revolving pulleys and similar 
objects."—A communication from August Osenbriich, Hemelingen, 
Germany.—11th Septeiber, 1873. 

3000. Frank Kinasron, Greenwich, Kent, ‘‘ New. or improved means of 
and macbinery or apparatus for shaping and joining strips of cane or 
wood for cricket bat handles or other purposes.”—12th Septenler, 1873. 

3014. Epwarp THomas HuGues, Chancery-lane, London, * Improvements 
in the treatment of the liquors used in scouring or cleaning wool.”—A 
communication from Louis Gustave Ghilain Daudenard and Edmond 
Verbert, Rue du Progrés, Schaerbeek, Brussels.— 13th September, 1873. 

3016. FrepERIcK THomas Sutton, Clapham, Surrey, ‘‘ Improvements in 
the construction of cases for containing clocks or other apparatus 
having dials.”—A communication from Carlton W. Roberts, Chicago, 
Cook, Dlinois, U.S.—15th September, 1873. : 

3036. Georce Freperick CoRNELIUs, Merton Abbey, Surrey, “An im- 
proved compound or mixture to be used for lubricating purposes, and 
for the grinding and reducing of white lead and colours.”—1l6¢/ 
September, 1873. 

3006, Joun SamueL Mienot, Squirries-street, Bethnal-green-road, London, 
“Improvements in the manufacture of twilled fabrics for covering 
umbrellas, sunshades, and parasols.”—20th September, 1873. . 

3102. JaMEs ANDREW CuMINE, Belfast, Ireland, ‘‘ Improvements in appa- 
ratus for exhibiting and magnifying photographs and other pictures or 
objects.” 

3104. Wituram Rosert Lake, Southampton-buildings, London, “Tm- 
provements in machinery for rolling steel and iron.”—A communi- 
cation from the Hon. Daniel J. Morrell, Johnstown, Pennsylvania, U.S. 

3106. Henry Barraup, Marylebone, London, “Improvements in the 
treatment of photographic surfaces and pictures.”—22ad September, 
1873. 

3122. Josern Stuges and Jounx CorricaNn, Manchester, “ Improvements 
in machinery for winding two or more yarns or threads of cotton and 
other fibrous materials on to bobbins or spools preparatory to doubling 
the same.” b 

$126. Epmunp Morewoop, Llanelly, Carmarthenshire, and Jouy Henry 
Rogers, Llangennech Park, near Llanelly, Carmarthenshire, *‘ Improve- 
ments in applying tin or other coating metal to metal sheets and other 
surfaees of metal.”—24th September, 1873. : : 

$127. ARTHUR FREDERICK BLorr, Bassingbourn, Cambridgeshire, ‘‘ An 
improved tap.” : ¥ é 

3129. Georce Mackay, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
extracting and recovering the oils, resins, and colouring matters of 
manufactured or waste fabrics, or from the raw materials of cotton, 
linen, wool, silk, or other similar substances, and in utilising the 
same.” 

3130. Tuomas Henry Casey, King William-street, London, and Joseru 
James Lipvon, White Lion-street, Islington, London, “ Improvements 
in compasses.” ; M 

3131. Henry Brapy, Bishopstoke, Hants, “‘ An improved construction of 

apparatus for warming rooms and for other heating purposes.” . 

3132. Ropert Surcitrre, Castle Mills, Idle, near Leeds, Yorkshire, 
“‘ Improved apparatus for heating the feed-water for steam boilers, and 
in the means or method of and appliance for cleaning feed-water heat- 
ing apparatus.” 

sisi Sees Bettamy Payne, Chard, Somersetshire, and Grorce Jonx 
Pic, Halstead, Essex, ‘Improvements in machinery for the manu- 
facture of lace and fishing and other nets.” S 3 

3135. Wittiam Foyster Forp, Norwich, ‘‘ An improved machine for nail- 
ing the heels of boots and shoes.”—25th September, 1873. nyt : 

3137. Jean Francois CHEVALIER, Lyons, France, ‘ A new liquid polish 
for cleansing and brightening painted, varnished, glazed, and metallic 
surfaces.” 

3), JuLIus Liepert, London, “ Improved means of and apparatus for 
treating acorns and beech nuts,” f 

3140. FrepeRicK CHARLES HATHAWAY, Walsall, Staffordshire, ‘‘ Improve 
ments in purses, pocket-books, portemonnuies, letter-cases, and other 
similar cases and articles.” : 

3141. Davip Ovip SanpuEIM, Birmingham, “ Improvements in brooches, 
pendants, and other ornamental dress fastenings and dress 
ornaments.” : 

3142. Frank Wirtu, Frankfort-on-the-Maine, Germany, ‘‘ An improved 
cold-producing engine.”—A communication from Frank W indhausen, 
Brunswick, Germany. : : 

3144, Jesse AscoucH, Handsworth, Staffordshire, ‘ Improvements in the 
manufacture of broums and brushes.” 

$146. Georcr Davies, Manchester, ‘‘Improvements in apparatus for 
fringing fabrics.” : 

3147. JAMES ALFRED TURNER, Manchester, ‘‘ Improvements in the manu- 
facture of waterproof fabrics.” . 
3148. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., Improved apparatus 
to be used in connection with bearings or parts of machinery requiring 

lubrication.” ; 

$149. Georce Rircuir, Hounslow, Middlesex, ‘‘ Improvements in portable 
summer-houses or marquees.” 

3151. Jean Marie Onesime Tamin, Chancery-lane, London, “‘ Improve- 
ments in the purification of sugar, molasses, and saccharine juices, and 
in the regeneration of part of the substanzes employed, and also in 
the preparation of manure from the residues thereof.” —26th Septewwer, 
1873. 

3152. Epwarp Orro WorrtTecer, Castle-street, Falcon-square, London, 
‘An improved process of silvering mica for use in the construction of 
reflectors and reflecting shades.”— A communication from Williaa 
Marot Marshall, Philadelphia, Pennsylvania, U.S. 

$153. THomas Ricuarp Devereux Bincuay, the Glen, ’ 
Dorsetshire, *‘ An improved mode of covering up hatchways and other 
openings in ships and boats.” ; lof 

3154. JouN Martin STANLEY, Sheffield, “Improvements in the metho < 
injecting and using pulverised or granulated fuel into fire-places for 
generating heat in boiler and other furnaces.” 

3155. WILLIAM StEvENs, St. Giles-street, Northar : 
in the manufacture of heels for boots or shoes, and apparatus 
therefor.” : — 

3157. WituiaM WELDON Syminoroy, Chard, Somersetshire, “ I:prove- 
ments in net machines.” ‘es 

$158. Jonn Kpwarp Rocers, Smethwick, Staffordshire, **Improvemens 
in the method of working the valves of steam pumping and other 
engines,” : - 

3159. Henry Vaucuan, Willenhall, Staffordshire, ‘‘ An improvement in 
rim and dead locks.” * 

5160. Henry Bezer, Turner-road, Lee, Kent, “ Improvements - 
pussenger or fare registering apparatus for omuibuses and other con 
veyances.”— 27th September, 1873. 

3161. Tuomas BaLpwin, Bury, Lancashire, “ Improve 
engines and in apparatus for applying the motive power 0! 
fluids.” -~. 

3162. James Forses and Joun Hamitton, Handsworth, near Birminghat, 
‘An improved rotary engine and pump to be driven by water or stea 
power.” _ 

3163. CuristopHeR ANDERSON, Leeds, Yorkshire, “Improved — “ad 
motive power and apparatus for propelling railway carriages or 1 
way cars.” sae 

9164. James Apams, Great Sutton-strect, Clerkenwell, London, Im 
provements in wind engines or mills.” “Im- 

3165. Joun Rovinson and Joun Smirn, Rochdale, Lancashire, 
provements in machinery for cutting bungs or shivers for casks. er 

3167, ALEXANDER MELVILLE CLARK, Chancery-lane, London, — of 
apparatus for tuking the shape or profile of the head and other pa at 
the human frame, and for reproducing other curved or irregula >0th 
lines.”—A communication from André Drague, Lyons, 
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3170. Tomas UnswortH, Manchester, ‘Improvements in stop moti 
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3171. Witttam Boaz, Burgess-street, Limebouse, London, “* An improved | 2674. Jonn Govcner, Worksop, ‘Beaters, beater bars, or plates for 


instrument or apparatus for stopping or closing tubes or pipes.” 
3172. Isatan Rivey, Grange-street, Hoxton, London, “‘ Improvements in 


thrashing grain.” 
2676. WILLIAM ARNOLD and Epwarp Tomas CLEATHERO, Barnsley, 





the construction of links or shackles for connecting chain cables and | ‘Metal dovetailed vice-chair for all kinds of rails and tramways,”— 


other chains.” 

3173. GEoRGE ALonzo Everett, Southampton-buildings, London, “‘Im- 
provements in pressure gauges.” 

3174. THomas Jonnson, Darlington, Durham, “‘ Improved apparatus for 
signalling on railways.” 

3175. JoserH Fiscuer, Albert-buildings, Queen Victoria-street, London, 
“An improved construction of meter for measuring water and other 
liquid boilers.” 

3176. ALEXANDER MELVILLE CLark, Chancery-lane, London, “‘ Improve- 
ments in the preparation of colouring matters, and in the application 
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of the same to the dyeing, printing, and marking of textile and other | 


” 


fabrics.” —A communication from Adolphe Teysounicre, Paris. 

177. Henry Epwakp Newton, Chancery-lane. London, “Improved 

hinery for fol or pleating paper.”—A communication from | 

ene Claude, Pari 

. Henry BramitacL, Sheffield, “Improvements in the manufacture 

if knives and forks, and in the adaptation of handles thereto.” 

3179. JosepH Porrs, jun., Sunderland, Durham, “Improvements in 
crossings for railways, and in machinery or apparatus for working and 
locking railway points and crossings.” 

3180. Thomas SILver, Movcrgate-street, London, ‘‘An improved air- 
rarefying lamp burner.”—30th september, 1873. 

3183. ALEXANDER GRAYSON Harrison, Lancaster, ‘Improved apparatus | 
















for laying or topping twine or cord made from flax, hemp, or other }* 
ls,” 


tibrous materi: 

3184. GoprrEY ErMEN and Anrnony Ermen, Manchester, “ Improve- 
ments in machinery or apparatus for polishing yarn and thread.” 

3185. Freperic Gustav Vorcr, Grafton-road, Kentish Town, London, 
‘Improvements in apparatus used in the production of gas from 
hydrocarbon liquids.” 

3180. GeorcE Burt, Birmingham, “ Improvements in lamps.” 


3. 












3187. NATHAN THOoMPsON, Southampton-buildings, London, ‘‘ Improve- 
ments in means for stopping bottles and other similar hollow articles.” 


3188. NaTHAN THomPsoN, Southampton-buildings, London, ‘‘ lrprove- 
ments in meams for connecting together fire hose, tubes, and other 
hollow articles.” 

3189. HtRMANN SPRENGEL, Gloucester-street, Be!grave-road, London, 
“Improvements in the production of sulphuric acid.”—lst Octoter, 
1873. 


Invention Protected for Six Months on the Deposit of 
Complete =pecification. 
$228. Georce Hasevriye, Southampton-buildings, London, “ Improve- 
ments in the manufacture of receivers for breech blocks of breech- 
loading fire-arms.” — A communication from the Providence Tool 
Company, Providence, Rhode Island, U.8S.—4th October, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 


2648. Hompnurey Bracewe.t, Jonn Buiicock, and Georce WuHitrakeEr, 
Burnley, Lancashire, ‘‘ Looms for weaving.” —6th October, 1870. 

2689. JonN HopGson, Thoruton-road, Bradford, Yorkshire, and James 
BROADLEY, Heaton, Yorkshire, “‘ Looms for weaving.”—1l1th October, 
1870. 

. JOHN Licnrroct, Lowerhouse, near Burnley, Lancashire, “ Printing 

and dyeing textile fabrics and yarns.”—12th October, IST. 

2719. Joun Harcourt Brown, Abbey Mills, Romsey, Hants, ‘‘ Leather.” 
—4th October, 1870. 

2897. CHARLES WHEATSTONE, Park-crescent, Regent's Park, London, and 
Joun Matrutas Avucusrus Srrou, Tolmer’s-square, Hampstead-road, 
London, “‘ Fast-speed electro-magnetic telegraphs, &¢c.”~3rd Novewuber, 
1870. 

2684. James Suanp. Upper Ground-street, Blackfriars, Surrey, ‘* Engines.” 
—1lth October, 1870. 

Henry Smita, Southgate-road, Islington, London, “‘ Sewing 
12th October, 1870. 

2691. Lovis Ferpinanp Tavernier, Leeds, Yorkshire, ‘‘(ombing and 
preparing cotton, &c.’’—12th October, 1870. 

2679. NicHoras DomaiLLe and Perer Cotas, the Vale, Guernsey, 
“ Stoppers for bottles.”—10th October, 1870. 

2698. Tuomas Wuire, Leeds, Yorkshire, “ Boots and shoes, &c.”—12th 
October, 1870. 

2740, JosepH BUCHANAN Robertson, Lurgan, Armagh, freland, ‘‘ Sewing 
machines,”—18th October, 1870. 

2711. James Lockwoop Hewarp, Newport, Monmouthshire, “‘ Nails.”— 
14th October, 1870. 





















Patents on which the Stamp Duty of £100 has been Paid. 

2534. Davip Barker, Northflect, Kent, “ Artificlal fucl.”—Srd October, 
1866. 

2609. CHaRLEs Jonn Hit, Albany-street, Regent’s Park, London, 
“Producing reduced copies of medallions and matrices, &.”—9i 
October 1860. 

2720. Joun Garrett Toncve, Southampton-buildings, Chancery-lane, 
London, “Steam boilers.”—22nd October, 1866. 

2653. EpwaRD MOoUNIER Bo Royal Arsenal, Woolwich, Kent, “‘ Cart- 
ridges for breech-loading fire-arms.”"—13th October, 1866. 

2630. ALFrED ViNceENT Newton, Chancery-lane, London, ‘Sewing 
machines.”—11th October, 1866. 
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Notices of Intention to Proceed with Patents. 
1943. FREDERICK SsirH, Ravensthorpe Mills, Mirfield, “ Spinning, 
doubling, and twisting wool, &¢.”—20th May, 1873. 
1953, James Ronatp Martin, Deptford, ** Elastic packing.”—30th May, 
1 





1961. Epbwarp HersBert BramMLey, Denman-road, Peckham, and Frank 
MAHAN GREEN, Vassal Villas, Holland-road, Brixton, ‘‘ Easels, writing 
tablets, &c.” 

1969. Isac Louis PuULVERMACHER, Regent-street, London, ‘‘ Metal plates, 
positive and negative, &c.” 

1978. Frank WirtH, Frankfort-on-Maine, Germany, “ Ropes and carriages | 
employed upon tramways.”—A communication from George Sig]. —31st 
May, 1873. 

1998. FREDERICK RaNDELL and Horace RanDELL, North Walsham, 
** Double-furrow ploughs.”—4th June, 1873. 

2008. Davip Cvrror, Northumberland-street, Edinburgh, N.B., ‘‘ Imple- 
ments for cultivation by steam, water, wind, or animal power.”—5th 
June, 1873. 

2029. Joun GitBert, Raymouth-road, South Bermondsey, “ Motive 
power,” 

2031. MaAXweLt MILLER, Glasgow, N.B., “‘ Distilling alcoholic spirits.” 

20382. Tuomas FirzGeraLp Wintour, Norfolk-street, Strand, London, 
“ Ventilators.” 

2035. James MitcHELL, Halifax, ‘Syphon ventilators.”—7th June, 1873. 

2042, Moritz HarscHEEK, Pesth, Hungary, “‘ Mashing and filtering for 
breweries.” 

2046. Joan RipyarpD Bennett, Farnworth, “ Working the slide valves of 
steam engines.” —%th June, 1873. 

“— Tuomas SraFrorp, Salford, ‘* Making laps of cotton, &c.”—10th June, 

3. 


2084. Epmunp Witiiam Dwyer Gray, Middle Abbey-street, Dublin, 
“ Printing machines.” 

2086. Sir Witt1aAM THomson, Glasgow, N.B., and Fireminc Jenxxiy, 
aaa Edinburgh, N.B., ‘Telegraphic apparatus,”—12th June, 
873. 


2001, Hert ApRIEN BoNnNEVILLE, Piccadilly, London, ‘ Conductors for 
; telegraph wires.”—A communication from William de. 
2104. ANDREW Hiccinson, Liverpool, “ Regulating or controlling the 
supply of steam and other elastic fluids to motive power engines.”— 
i 13th June, 1873. 
2111. Witu1aM Nisger, Newgatv-street, London, ‘ India-rubber waterproof 
‘ fabrics,”—14th June, 1878. 
216. Epwin Rossins, Figtree House, Wedmore-street, Holloway, London, 
“Cements, &ec.” 
= — Ma uerg, Boulevart de Strasbourg, Paris, ‘‘ Lace.”—16th 
une, 1873, 
a Beanes, Dulwich, “ Brewing and treating fermented 
ors” 
2182. Ronert Arner Ray, Brigg, ‘Removing and preventing scale or 
incrustation in steam boilers.”—17th June, 1873. 
2139. GeonGr NicHOLAS SANDERS and GEorGE NICHOLAS SANDERS, jun., 
Fanaen-strest, New York, U.S., “ Spikes, pins, bolts, nails, &c.”—18th 
2143. Wituiam Mort, Fenchurch-street, London, ‘‘ Cooling and freezing 
machines.”—A communication from Eugene Dominique Nicolle and 
e Thomas Sutcliffe Mort.—19h June, 1873. 
= WI1LLiaM Georce Incaut and CaaRLes Josepn Parsons, Bordesley, 
295] Bingham, “ Coffin furniture.”—23)d June, 1873. 
CuARLEs Simon, Gray-street, Commercial-road, London, “ Mixing 
en pine. —28th June, 1873. 
7. JEREMIAH MARSDEN and JoHN Couns, Bolton, “Treating sewage 
ase &e.”— 4th July, 1873. 
rt PIERRE AnTorne GaILLone, Paris, “ Casks.”—12th July, 1873. 
. +HOMAS BricHaM BisHop, Guildford-street, London, “ Attachments 





| 2928. Eire 





for machines,”—Partly a communication from Henry M. Hall 
=26th July, 1893, ’ ee 


12th August, 1873. 

2743. Wittiam Epwarp Newrox, Chancery-lane, London, “Treating 
felted, woven, and spun fabrics.”—A communication from John Thomas 
Waring.—19th August, 1873. 

2804, CHaRLEs Harris, Manchester, ‘‘ Paper bags.”—26th August, 1873. 

2861. Wittiam Mitcue ct, Brandon, ‘Obtaining motive power.”—30th 
August, 1873. 

2886. Josern Birp, James Wirtu, James Fooe, and Jomn O_puam, Hyde, 

Stiffening felt hats.”—2nd September, 1873. 

03. Witttam Srosart, Cocken Hall, and Wit.i1aM ALLAN, Sunderland, 

“Weighing machines.”—3rd September, 1873. 

ECHAL, South Molton-street, London, “ Dress and figure 
improvers.”—5th September, 1873. 

2931. Net. Macpnait, Glasgow, N.B., “ Registering an1 checking the 
number of payments made by passengers in tramways, &c.”—60r 
Seplewber, 1873. 

2951. Ropert Boyp, Mount-street, Grosvenor-square, London, “ Furnaces 
or fire-places,”—A communication from Isidore Farinaux, A. Fichaux, 
©, Girol, and Herbert Sartoris. 

2954. ALEXANDER Farriie WILson, Buckingham-street, Adelphi, London, 
**Gas."—8th September, 1873. 

3019, Joun Dopp, Oldham, ‘Mules fcr spinning and doubling cotton, 
&e,”—Lbth September. 1873. 























for the manufacture of fuel, &c.”—16th September, 1873. 

3054. Joun Toner, Gray’s-inn-square, London, “Soap tablets.”—17th 
September, 1873. 

3068. Joun Avoust ARNOLD Bucunorz, Walpole House, Chiswick, 
“* Treating corn, &c.”—18th September, 1875 

3074. Richanp Smirn, jun., Grand Sur 

cating, cleaning, and polishing rice, gra 

1873. 











, and seeds.”—19th Seplember, 


3105. Wituiam Licurwoop, Birmingham, ‘' Cartridges.”"—22id Septeiber, 


1873. 
3113. Jonn Harris Coorer, Rotheby, and Tuomas ALFRED WILLIAM | 


CLARKE, ALFRED RUSSELL DonIsTHoRPE, and Epwin Coran, Leicester, 
“ Knitting machines.” 

3119, CHaRLes Micnet and ALpuonse Fracer, Boulevart de Strasbourg, 
Paris, ‘“‘ Water meter or apparatus for measuring the flow of liquids ”"— 
23rd September, 1873. 

3125. Epmenp Morrwoop, Llanelly, and Joun Henry Rocers, Llangen- 
neck Park, near Lianelly, *‘ Applying tin or other coating metal to 
metal sheets and other surfaces of metal.”—24th September, 187 

$132. Ropert Surciirre, Castle Mills, Idle, near Leeds, “ Heating the 
feed-water for steam boilers, &e.” —z5th Septen 73, 

3148. STEPHEN ALLEY, Glasgow, N.B., ** Bear 
requiring lubrication.”— 26th September, 1 

3154. Joun Martin Srantey, Sheffield, 
furnaces, &c ” 

3155. WiLttaM Srevens, St. Giles-street, Northampton, ‘‘ Heels for boots 

or shoes.”—27th September, 1873. 

5 RLES Tu1eme Liernur, Frankfort-on-Maine, Prussia, “ Pneu- 

nage works.” 

Atonzo Everett, Southampton-buildings, London, “ Pres- 








r, 18 
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7: 
8 or parts of machinery 





Generating heat in boiler 









‘2 gauges. 

3 Josepn Fiscuer, Albert-buildings, Queen Victoria-street, London, 
“ Meters.” —30th September, 1873. 

3184. Goprrey Ermen and AnrHony Ermen, Manchester, “ Polishing 
yarn and thread.”— 1st October, 1873. 

$228. GEorGE Hasevtine, Southampton-buildings, London, “ Receivers 
for breech-blocks of breech-loading fire-arms.”—A communication from 
the Providence Tool Company.—11th October, 1873 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
S Ge office of the Commissioners of Patents, within twenty-one days of 

ts date. 
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11th October, 1873. 
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*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-oflice Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, Londen. 








ABSTRACTS OF SPECIFICATIONS. 


Tie following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Enyines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1133, W. Srratrorp, Leyton, Essex, ‘* Furnace grates.” —Dated 27th March, 
1873 

According to this invention an improved bar is used, which is con- 
structed with a number of holes or perforations of any convenient form 
passing vertically upward through the head of the bar at each side of its 
wel or feather; and on the table or upper surface of the bur between 
these holes or perforations is formed a chamfered or bevelled rib, fillet, or 
projection with lateral branches, which project laterally beyond the sides 
of the bar, so as to partly overlap the surfaces of the neighbouring bars 
on either side. The bars are arranged side by side, so that the lateral 
projections of the one bar work between the lateral projections of the bars 
next to it at each side; a to-and-fro motion being communicated to the 
bars, each bar moving in the contrary direction to its neighbours. 

1145. E. Suaw, and G. Hunter, Leeds, Yorkshire, “ Boilers."—Dated 27th 
March, 1373. 

This invention consists in altering the flues of boilers into steam cham- 
bers by stupping up the ends of the flues and admitting steam to their 
interior by means of a tube reaching to the upper part of the steam 
dome. The fire is placed under the boiler, and, where the flue is carried 
up behind the back plate, the ends of the steam chambers should be pro- 
tected by water spaces. Projectiug ridges are fixed in the boiler in suit- 
able positions to prevent the water being carried into the steain chamber. 
{n marine boilers the tubes which admit the steam to the steam chambers 
draw the steam from the extreme ends of the boiler, and are provided 
with valves to prevent the oscillation of the ship causing the water to 
flow into the steam chamber. 

1168. J. Daniineton, London, ‘ Valves, and feed motions for rock-boring 
engines.” — Dated 29th March, 1873. 

First, valve shifted by the compression of steam or air ; Secondly, valve 
shifted by the admission of the steam or air pressure from the main 
cylinder to the valve cylinder; Thirdly, enclosing a spiral or twisted valve 





2. Davip Josern Kennewty, Inner Temple, London, “ Treating peat | 


73. 
Mills, Rotherhithe, ‘* Decorti- | 





steam boilers for which the inventors obtained at various times letters 
patent, among which are the following, namely, one bearing date 
November 14th, 1808, No, 2408, and another December 30th, 1869, No. 3770. 
1258. A. Josson, Darlington, Durham, “‘ U.ilising waste heat of coke ovens, 
&c.”—Dated 4th April, 1873. 

This invention consists in certain improvements upon the invention for 
which former letters patent were granted to the patentee on the 2s:d day 
of February, 1869, No. 558. He makes the boiler or evaporator sufficiently 
long to reach over two coke ovens, which ovens are charged and drawn 
alternately, so that a nearly unifurm amount of heat is supplied to the 
boiler or evaporator by the waste heat from the coke ovens. 

} 1269. C. Wituts, Bradford, Yorksire, ** Fuel economisers, dc.”—Dated 5th 
April, 1873 
This invention relates to heating the feed-water of boilers, or super- 
heating steam, by an apparatus fixed in the chimney flue. Cast iron 
| cylindrical chambers are employed, made in two parts, m which are fitted 
in the top chambers a series of large pipes or tubes. The bottom chamber 
is copnected to the top one by short pipes, in which are screwed small 
| copper pipes ; these copper pipes pass through the top chamber and up 
| the large pipes or tubes, leaving a space for the travel of the water to 





allow the water to circulate freely through them. These small copper pipes 
are open at both ends, the feed-water entering the top chamber passes up 
| the large pipes or tubes and descends through the small copper pipes in 
the bottom chamber, then through the feed-pipe to the boiler. The 
chambers are placed in the bottom of the chimney flue. Blow-off cocks 
are fixed to the bottom chamber for the purpose ut keeping the apparatus 
free from dirt. The large pipes or tubes are not placed in a direct line, 
but between each other, allowing the heat to strike every part of the 
| pipes. The chaw)ers are connected together by means of pipes fixed at 

angles. ‘Lhe large pipes or tubes are kept free from soot or dirt by a 

scraping apparatus made with three spiral blades to ewh pipe, and 
| working up and down and actuated by gear. The apparatus serves four 
superheating steam. 
1433. J. Rocuvorp, Dublin, “Spring sefely valve."—Dated 2st April, 
| 1873. 

Spring safety valve for marine, locomotive, and stationary boilers, con- 
sisting uf a feather valve with spiral spring acting directly on back of 


| 
| 











Pressure cannot be increased without unlocking padlock, the valve can be 
eased at pleasure and the pressure determined without error at any time. 
It is so arranged that the one spring will suit for a lesser pressure than it 
is made for. The spring is protected from the action of the escaping 
steam, and kept down bya piston. The working parts are of brass and 
steel. 





Class 2,-TRANSPORT. 

Iacluding Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, de, 

1132. R. Sepewrck, and H. H. Lake, London, “‘ Apparatus for preventing 

Sraud by conductors of omnibuses, &c.”—Duted 27th March, 1873. 

This invention is designed to afford the means for preventing fraud with 
regard to the fares of passengers in omnibuses, tramway cars, and other 
public conveyances, by the use of a simple and convenient apparatus, 
which may be readily applied to the vehicie without requiring any change 
in its construction, and without materially increasing the cost of tue 
same. The said invention consists in the peculiar combination of two 
steps with recording or registering mechanism ; the two steps are con- 
nected by rods and levers, or other suitable mechanism, with two pencils, 
punches or other markers, which are arranged in combination with a 
sheet or strip of paper or other suitable material. The above described 
apparatus will indicate accurately the number of passengers entering and 
leaving the vehicle. To show at what stage or division of the route the 
entrance or departures take place a chird pencil or marker may be used, 
connected by suitable gearing with one of the wheels of the vehicle. 
1135. F. Wuxru, Frankfort-on-the-Maine, “ Steel rails."—A communication, 

—Dated 27th March, 1873. 

The novelty of the invention consists in combining with hard ingots or 
blocks of steel, when being cast, layers of wrought iron or soft steel in 
such a manner that the internal position uf such metal when rolled into 
rails, will olfer a yielding resistance to the body of the rail that will pre- 
vent breakage or fracture to the same. 

1163. J. Morrison, London, “ Propelling steam launches.”—Dated 28th 
March, 1873. 

This provisional specification describes driving twin screw shafts by 
one oscillating cylinder. The blades of the screw are capable of feathering, 
so that either screw can be reversed. 

1200. W. ANDERSON, Sandymount, County Dublin, “ System of checking 
tramway car and other fares and payments.”—Daied lst April, 1873. 

This invention consists in the use of voucbers and counterfoils for check- 
ing fraud ; and, in order to insure the demand of a voucher for each pay- 
ment, a series of prizes are awarded to a certain percentage of such 
vouchers, which prizes are drawn for in the usual manner. 

1210. J. Catppeck, Dublin, “ Apparatus for preventing fraudulent 
appropriation oy money by party or parties entrusted with the taking of 
JSares of passengers on tramway cars, d&c.”—Dated 2nd April, 1873. 

This machine will not allow passengers to pass out of tramway cars 
or other conveyances without their money being puid and registered ; 
several different fares are as casily registered as one particular fare, 
although the same place of exit is used iu all cases. 

1231. H. Simon, Manchester, Wire traiways.”—A communication.—Dated 
3rd April, 1873. 

This invention relates to that description of wire tramways in which 
the wire rope forming the tramway is fixed, while the boxes or recep- 
tacles for the materials to be transported are suspended from rollers or 
wheels, which are hauled along the tramway by any suitable known 
means. According to the present invention the wire rope is enclosed ina 
wrought iron or steel tube, upon which the wheels of the boxes run, and 
which extends with the rope from support to support, while means are 
provided, say, at every intermediate support, for tightening or straining 
the wire rope and the tube independently of each other, 

1243. J. Buick, London, ** Railway Lbrokes.”—Dated 3rd April, 1873. 
Operating railway Lrakes and applying them for the purpose of ex- 

peditiously arresting the progress of a train by means of levers acting 
upon friction wheels, racks, aud pinions, connected to which are barrels 
so constructed as to wind round in any direction ; chains attached to 
weighted levers acting through rods on the brake blocks, and causing 
them to grip the travelling wheels. 

246. W. Morcan-Brown, Loadon, “ Machines for verifying the relative 
positions of the rails of a railway or a tramway.”—A communication.— 
Dated 3rd April, 1873. 3 

This invention consists in applying a frame of wheels to a railway or 
tram track, one pair of said wheels free to elongate on their axles being 
kept constantly pressed against the inner edges of the rails, so that the 
irregularities uf the distances of the rails are shown bya rod or lever, 
one end acting against the faces of the wheel, the other showing the 
variations on an index or registering them on paper. The apparatus also 
shows the change of gradient and inequalities of gradient of one rail 
from the other. 

1278. J. Henperson, Leith, N.B., “‘ Steamships "—Dated 7th April, 1873, 
This invention consists in making ships’ decks, roofs, floors, or their 

sides with boards or planks whuse joints are formed by making grooves 
in the edges of the said boards or planks and in compressing india-rubber 
bands invo these grooves of such a shape and size as to furm and main- 
tain the juints so termed perfectly fluid tight, while the grooves may be 
formed of « round, oval, rectangular, or other convenient shape with the 
bands of india-rubber made either solid or hollow, or with cores of flexible 
material within them of a size und shape to tightly tit the grooves by 
their elasticity. 








Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 





bar in the cylinder and actuating the same by means of the piston rod ; 
Fourthly, working a slide or piston valve by a device struck by the boring | 
piston ; Fifthly, advance of boring tool by steam or air pressure acting on | 
a small piston, or by a differential arrangement for working a ratchet and | 
pawl. | 
1203. W. MircHeLt, Manchester, “ Utilising the waste heat of siniths’ fires, 
and in yenerating steam.”- Dated lst April, 1873. 
This invention consists in surrounding the hearth of smiths’ fires with 
a water space for the purpose of pone steam. The inventor also 
roposes to suspend a vessel or tubes containing water in the cover of 
Phe hearth, and connecting this vessel or tubes to the chamber surround- 
ing the hearth. The invention may be modified by forcing compressed 
air through tuyeres into the fire placed under steam boilers. 
1209. W. Murpocu, Glasgow, ** Regulating the speed of motive power 
engines worked by steam, &c.”—Dated 2nd April, 1873. 
This invention consists in combining with the main engines small 
engines arranged to actuate the slide valves of the main engines, instead 
of the valve of the main engines being worked from the crank shaft of 
those engines. In a second modification the governor engines are 
arranged to act on throttle valves in the steam and exhaust pipes of the 
main engines or on a single throttle valve in either the exhaust or the 
steam pipe. 
1237, J. Howarp and B. T, Bousrieup, Bedford, “ Steam doilers.”— Dated 
3rd April, 1878. 
The object of the present invention is to improve the class of tubular 


Preparing, Manufacturing, Dyeing, Printing, and Dressing 

Fabrics, &e. 

1136. J. Owen, Lancashire, “‘ Apparatus for the purpose of passing the thread 
of the weft through the eye of the shutile in shuttles to ve used in manu- 
Jacturing.”— Dated 27th March, 1873. 

The novelty of this invention consists in the construction and applica- 
tion of certain apparatus for producing a partial vacuum or exhaustion of 
air, by the action or reaction of which the thread of the weft is drawn 
and passed through the eye of the shuttle. 

1208. J. F. E. Cuamas, L Bovusu, Egypt, and M. R. Bovusu, Paris, 
** Textile obtained srom the plant known as the hibicus esculentum or 
voubo.”—Dated 2nd April, 1873. 

The textile forming the suoject of the present invention is made from 
the fibres of the plant known as the hibiscus esculentum or hibiscus 
esculentus or gombo, ur «therwise, according to the country in which it 
is found. It grows in great abundance in the tropical zones and in hot 
climates. This plant possesses a fibre capable of producing a thread 
equal in texture to that of hemp or flax. In the manufacture of the 
thread the inventors submit the plauc to the same operations 43 are 
employed with hemp or flax, that is wo say, when the plant is cut it is 
subjected to the action of water for a certain time; it 1s then crushed, 
combed, and twisted in the usual manner, and by the ordinary means, 
The textile thus produced is calculated to render a great service to 
industry by its economy in production as i with textiles of a 
similar nature, such as hemp and flax, 





valve ; the valve cannot get out of its seating by the breaking of spring. ~ 
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1316. J. Cuisuotm, Lancaster, “* Machines for doubling."—Dated 9th 
April, 1873. 

This invention is applicable to those twiners in which the spindles re- 
volve in fixed bearing, and the cops are mounted on the carriage, which 
moves to and fro, the various motions being effected by a long lever 
instead of a cam shaft, which shaft in this improved twiner is dispensed 
with. The main feature of this invention is the improved arrangement 
of mechanism for actuating the friction box for effecting the backing off 
and the frictiou or catch-box for drawing in the carriage, _—s the 
friction or catch-box for drawing in the carriage cannot act until the 


friction-box for backing off is thrown out of gear. 





Class 4, -AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour- 
Mills, de. 
1224. H. Smirn, Bermingham, “ Ventilating millstones.”—Dated 2nd April, 
873. 

This invention consists of the following arrangement of parts for venti- 
lating millstones, and for separating the fine meal from the current of air 
employed to ventilate the millstones. Ata level, lower by preference 
than the bottom of the millstones, is a horizontal flue or trunk, with 
which the meal spouts from the stones communicate. The casing of the 
stones terminates at a distance from the eye of the top stone. The 
horizontal flue opens at one end into a vertical flue, in which is a sepa- 
rator. This separator consists of a conical sieve of wire gauze enclosed in 
a case, within which sieve a shaft works carrying radial vanes and 
brushes alternating with one another. _ By the rotation of the shaft. the 
fine meal fixed with the air is forced by the vanes partly through and 
partly on to the sieve, the part lodging on the sieve being brushed 
through the meshes of the sieve by the brushes described. The air de- 
prived of its meal passes out at the top of the separator and escapes by 
the flue to the atmosphere. By the rotation of the top stones the action 
of the vanes of the separator, and the ascending force of the heated 
column of air in the vertical flue, two currents of air are produced, 
whereby the stones and meal are effectually kept cool, and the air pass- 
ing through the separator deprived of its meal or dust. 

1253. W. Tasker, Waterloo Ironworks, near Andover, Hampshire, “ Eleva- 
tors.” — Dated 4th April, 1873. 

This invention relates, First, to a novel mode of folding or unfolding a 
jointed elevator trough—that is to say, an elevator trough made in two or 
more lengths connected by joints, and of which trough one or more 
lengths fold under the other part or parts of the trough, and consists in 
placing a pole, bar, or lever in such a position that the part or length 
of wn elevator trough which is folded down or under the other part of an 
elevator trough may be unfolded and lifted into position instead of being 
pushed up from below. Such pole, bar, or lever may either be fixed on 
« jvint at one end and travel with the rope or connection to the windlass, 
or it may be rigidly fixed and have a pulley placed on it over which the 
connection to the windlass may pass. The Second part of this invention 
relates to an improved manner of constructing the apparatus for raising 
and folding the trough of an elevator, in which the part of the trough 
folded is folded back over the [other*] part of the trough, and consists in 
an arrangersent for elevating the poles for elevating and folding an 
elevaivis oy means of rope or chain pulleys, or parts of same, or arms with 
grooves at the ends attached to such poles, and avoiding the use of geared 
wheels attached to the poles for the purpose of elevating them. The 
Third part of this invention relates to an improved means of conac.ting 
the trough of an elevator to the frame or carriage of the same, but this 
part of the invention consists in so arranging the block, socket, or car- 
riage in which the pin or spindle supporting the lower frame of trough 
rests that it can be moved or slid along the frame. By this means the 
bottom or lower end of trough is brought nearer the rick or stack being 
formed by the produce elevated, and this causes the trough to assume a 
position to deliver the produce at a greater elevation. 


Class 5.—-BUILDING, 
Tneluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
aid House Fittings, Warming and Ventilating, dc, 
1155. C. Sentars, York, and W. H. Ricuarpson, Glasgow, N.B., ‘ Stoves.” 


—Dated 28th March, 1873. wae ‘ 
The features of novelty which constitute this invention are the arrange- 


ment or construction of stoves and the combinativn of parts constituting 
the same. 
1169. M. J. Roserts, Bath, ‘ Foundations for bodies subjected to blows or 


pressure.” —Dated 29th March, 1873. 
This invention consists in using sand or other material having the like 


property of offering great resistance to blows or pressure as a foundation 


on which to rest bodies subjected to blows or pressure. 
1181. J. Gotpsroroven, Wilsden, Bradford, York, “ Economising fve'.”— 
Dated 3ist March, 1873. 


This invention relates to employing hot air chambers in which the heat 
and smoke pass, also in reducing the size of the fire-place and in closing 
the top of the fire by a loose cast iron plate in which holes are cast ; for 
this purpose three plates forming the side and back of the fire-place have 
openings cast in, through which the heat and smoke pass into the space 
forming the hot air chambers, the heat keeps circulating in these spaces. 
The dampers are made to draw out in front of the fire-place. Lugs are 
cast on the back plate corresponding with each fire bar receiving the lugs 
of the fire grate to enable the removing of the fire grate from bar to bar. 
When the dampers are closed, the heat and smoke escape through cham- 
bers formed between the top plates and tops of the dampers passing 
through the flues of the oven and from thence to the chimney, A hot air 
chamber or hot air pit is also employed, but instead of the cast iron back 
fire bricks with perforated holes ure employed ; the hot air enters through 
these holes and heats a top plate fixed on the top; a dust vent is also 
attached to the apparatus. 

1183. I. M. Sincer, Paignton, Devon, “Cinder and ash receptable.”—Dated 
3lst March, 1873. 

The invention consists principally in so constructing and placing a 
grating or ‘‘register” in a fire-place that the cinders and ashes escaping 
or falling from the grate or stove shall fall thereinto. The grating will 
be made with stall openings to act as a screen and allow the ashes to fall 
through into abox below, while the cinders will remain on thetop. Or the 
openings may be made large enough to let the cinders fall through also. 
This box is placed underneath an opening in the hearth-stone, and at its 
bottom is fitted with a second grating, which can be arranged to shut 
when the first grating is opened, and vice versa. The ashes fall through 
the box into the smoke flue or into a channel made for the purpose, and 
may be withdrawn therefrom (say for example) in the basement portion 
of the house, thus the carrying away of the ashes through the rooms (as at 
present) will be entirely dispensed with, at the same time there will be 
no waste of cinders. 

1185. T. RepmMayne, Sheffield, Yorkshire, “ Fire grates.”—Dated 31st March, 
1873. 

These improvements are in revolving fire-grates, and consist in making 
and arranging the revolving part so that it does not turn upon pivots, 
but has circular rings at its ends, resting upon supports made upon the 
sides of the fire-place, and can be turned round by means of a poker or 
bar when requisite. A curved plate, fixed or movable, is fitted round it 
underneath, and prevents the admission of air, so that combustion goes 
onfrom above A part of it is made to open to admit supplies of fuel. If 
an oven is used over it, an arrangement is made for supplying fuel through 
an opening in the oven bottom, Flues may communicate with the ends 
of the revolving grate. 

1192. I. J. Sreet and R. W. Garvanp, Sheffield, 
3lst March, 1873. 

This consists of a hot air stove or grate with open fire, all the heating 
portions of which project into the room in place of being recessed as 
in an ordinary fire-place. The dome or projecting canopy consists of a 
double cast iron metal casing with gills or ribs of cast iron running 
round, through which cold air is admitted from without or from ventila- 
tors fixed in the bottom. 

1197. T. H. SHarpe, Billesden, Leicestershire, ‘‘ Moulding clay, &e.”—Dated 
lst April, 1873. 

A suitable mould is employed having a lining of metal in sections or 
parts capable of being slided in or on grooves or guides on the sides of 
the mould. The material to be moulded is placed in the mould and a 
plunger is forced thereon causing it to spread evenly into the space be- 
tween such mould with its lining and the plunger. A part of such 
plunger may be formed to produce a hole or holes in the bottom of the 
moulded article. The lining may be discontinued at a short distance from 
the mouth of the mould, and thereby form a rim or thickness around that 
part of the article produced. In some cases the rod or shaft that carries 
the plunger is formed with a screw thread of a somewhat quick pitch, 
capable of freely revolving in a correspording screw thread formed in or 
carried by another shaft actuated for the desired motion for forcing the 
plunger or forcer on to the material to be moulded by ascrew thread thereon 
working in suitable bearings and caused to revolve by fly-wheel or other 
power. This screw on the plunger rod revolving freely in its correspond- 
ing screw bearing enables it and the plunger to receive rotary motion 
when pressed into and before being drawn from the moulded article. 
Such rotary motion may also be obtained by a handle or wheel affixed to 
such plunger. To remove the moulded article it is forced practically out 
of the mould, and the sections or parts of the lining of metal are caused 


* Domestic stoves.”—Dated 


* The word “other” is found in the copy of the abridgment delivered 
to the applicant, but does not appear in the original a ent, 





to slide in or on their guides on the mould, and by such movement to 
detach or clear themselves from the moulded article by being forced up 
by a disc or plate carried by a hollow shaft, in which hollow shaft slides 
another shaft which carries a disc or plate, which plate forms the bottom 
of the mould ; and this plate then further forces the moulded article out 
of the mould ready for removal; and it then draws back the parts or 
sections of the lining by acting on a flange or turnover part at the 
bottom of such sections together with the hollow shaft and plate affixed 
thereto into position to receive fresh material to be moulded. Several 
plungers and parts acting therewith to form several articles as described 
may be worked together and operated by the same means. 
1207 H. Hitt, London, “‘ Grates and fire-places.”—Dated 1st April, 1873. 
This invention consists in making grates separate from their fire-places, 
flector o 


relieve the connections and brine cells from any temporary excess of 

internal pressure. . The improvements may be used either in combination 

or separately. 

1162. J. Lizsert, London, ‘‘ Treating acorns and beech nuts.”—Dated 28th 
March, 1873. 

This invention consists in the treatment and application of acorns and 
beech-nuts, either singly or combined, and prepared or roasted and 
ground, after which processes they are ready for application to the above- 
named purposes. 

1170. D. Bickrorp, London, “‘ Manufacture of pyroxyline.”—Dated 29th 

March, 1873. 

The invention sists in the facture of pyroxyline from the 
esculapius weed to be employed as an explosive materis]. and in th: 
ture of cullodion, in the treatment thereof when it is to be 








and open on all sides, and in applying to the flre-places a ir 
reflectors so arranged as to throw the heat of the fire into the room. 
Also in constructing the grate with a false bottom, in the space below 
which a sliding box is fitted. Also in closing the space below the false 
bottom of the grate by a hinged door, the sliding box or drawer being in 
this arrangement dispensed with. Either of these latter arrangements 
admits of the fresh fuel being fed to the lower part of the fire instead of 
being placed on the top. 

1217. J. Warson, St. Albans, Hertfordshire, ‘‘ Heating conservatories, d&c.”— 

Dated 2nd April, 1873. 

This improved apparatus consists of a kind of vertical stove, made by 
preference in a cylindrical form, of fire-brick or some other refractory 
metal, enclosed within a metal casing, which may be perforated to let out 
a portion of the radiating heat. The space within the cylinder forms the 
fire-chamber, into which the fuel is introduced through a suitable side 
opening. The chamber is covered by a dome, and is provided with a flue 
tu carry off the gaseous products of combustion. 

1239. G. W. Crawsuaw, Rochdale, Lancashire, “ Open fireplaces.”~ Dated 
3rd April, 1873. 

This invention refers to apparatus placed at the back of the fireplace 
for radiating heat. 

259. W. Dawes, Kingston Grove, Leeds, Yorkshire, ‘‘ Fasteners for sashes or 
casements, dec.” —wvated 4th April, 1873. 

In this invention either a bolt, lever, or claw is made self-acting on the 
closing of the sashes or casements, and this by a strong elastic spring, 
stronger than has heretofore been practical, as the inventor uses a 
retaining catch or click to withhold this self-acting part, whilst the 
window is open; and the releasing of these is the only duty or strain 
required when closing, so that the strength of the spring will not cause 
one sash to move or displace the other, instead of fastening them, as 
would be the case with an ordinary latch action. This arrangement has 
also the advantage of leaving both hands at liberty, after unfastening, for 
opening the window. The beforenamed catch or click, or an additional 
one, is also employed to prevent opening from the outside. 





Class 6.—- FIN E-ARMS. 
Including Guns, Swords, Cannon, Shots, Shel.s, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, ac, 
1149. G. W. RENDEL, Neweastle-upon-Tyne, ‘‘ Hydraulic machinery for 
working ordnance.” —Dated 27th March, 1873. 

These improvements are applicable to cases where the hydraulic power 
is obtained by pumps forcing water into an accumulator consisting of a 
loaded cylinder or of an air vessel. The invention also applies to hydraulic 
apparatus for checking recoil. 





Class '7.—_FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upho steru, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, dc, 


Marek, 

A complete dress, which covers the whole of the body except the face 
and hands, in two garments only. 

1219. T. SILVER, Lonaon, ** Acr-rurefying lamp burner."—Dated 2nd April, 
1873. 

The improvements relate to burners for lamps for burning hydrocarbon 
fluids without the use of glass chimneys or covers. ‘Lhe said lamps 
have a flat wick-tube extending above a cylinder attached to the body of 
the lamp. Upon the said cylinder is supported a cone or bell-shaped 
cover, with un oblong opening at the apex. Within this dome is a 
smaller dome with an opening. The inner dome or cap is extended down- 
ward, the object of this extension being to heat and rarefy the air within 
the bell-shaped cover. ‘The inventor muy provide at the lower part of the 
extension or the inner dome or cap ascicen, which will control the up- 
ward passage of the air. At each end of the aforesaid opening in the 
outer dome or bell-shaped covers he places a metallic shieid, which 
descends from the said opening through each corresponding extremity of 
the aperture of the inner dome. 

1225. H. HoLLann, Birmingham, “‘ Runners and top notches for umbrellas 
and paraols.”—Dated 2nd April, 1873. 

According to this invention each runner or top notch is made from two 
pieces of sheet metal without soldering in the following manner :—The 
barrel of the runner is made from a circular blank, the said blank being 
made into a tube closed at one end by a drawing through process. The 
edge of the open end of the tube has a beading solid tothe tube. The 
exterior of the notch or closed end of the tube is made slightly conical. 
Tbe ring or notch part is made from sheet metal, the hole in it being 
conical, and the edge of the wide end of the hole having a series of inden- 
tations made around it. The notch part is forced by pressure on to the 
end of the barrel ; the closed end of the barrel is then pierced out, and the 
edge of the barrel part expanded tightly into the wide and indented 
end of the notch part. ‘The notch part is thereby fixed very firmly to 
the barrel part without soldering. ‘Top notches are made in the manner 
described 
1266. F. B, Taytor, Newton-terrace, Westbourne-grove, London, “ Sewing 

machines.” —Dated 4th April, 1873. 

The needle bar is operated by a rocking arm having an extension 
forming an elbow crank or lever, on the lower end of which is a pin or 
stud provided with a friction roller, the said stud and roller taking into 
a cam groove formed on the inner surface of the driving wheel, which is 
arranged parallel with the rocking arm. The hook or looper is operated 
by a rod hinged to the lower eud of the elbow lever. This rod has botha 
reciprocating longitudinal motion and a lateral motion, the former being 
imparted tu it by the elbow lever and the latter by means of a stud 
working in an oblique cam slot. The said rod passes through a hole in 
the looper, and by its lateral motion imparts tne necessary vibratory 
movement to the said looper. The feed is accomplished by the above- 
mentioned rod working through a curved slot in the feed. bar. 


1589. A. I. H. Parent, France, ‘‘ Buttons.”—Dated 2nd May, 1873. 
This provisional specification describes the manufacture of shanked 
buttons composed of a plastic or malleable core contained with a metal 


shell. 





Class 8._-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Foud, 
Brewing, Tanning, Bleaching Lycing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc, 

1158. J. H. West, London, “ Refrigerating, for the manufacture of ice, dc.” — 

Dated 28th March, 1873. 

According to this invention, the steam engine and vapour pump are 
constructed and arranged in such manner as to considerably reduce the 
length of the bedplate, and to materially diminish the friction and con- 
sequent wear of the pistons and glands. The concentricity of the vapour 
pump valve spindles with their guides is maintained by means of split 
conical bushes. Buffer-plates and suitable springs are arranged to act as 
cushions for receiving the thrust of the valve spindles. Adouble packing 
is arranged around the piston-rod in the pump cylinder cover, in such 
manner as to leave a chamber or annular space around the rod, which 
chamber or space is placed in communication with the condenser, so as 
to maintain a pressure within the chamber or annular space equal to the 
pressure for the time being in the condenser. The refrigerator is pro- 
vided with a reservoir or receptacle for volatile liquid below the pipes or 
tubes, within which the brine or other cold conducting liquid circulates. 
To regulate the flow of the volatile liquid from the condenser to the refri- 
gerator a governor is used constructed with a light metal ball suitably 
gilded, to which is attached a valve opening inwards, the whole being 
contained within a suitable box. The condenser receiver is made with 
tubes, through which water passes on its way to the condenser trough, 
within which the water rises through a perforated partition and around 
the condensing tubes. These tubes are connected together at their 
respective ends in sets by connecting pieces, each made to receive the ends 
of several tubes. To obviate the loss of ether or other volatile liquid, 
which is discharged with air from the condenser receiver when relieving 
excessive pressure therein, the discharge cock is connected with an 
auxiliary receiver by means of a Pipe arranged in contact with the 
refrigerator or with the brine pipe of the ice trough. The ice trough is 
made in compartments with transverse brine chambers between them 





communicating with the brine passages passing through the water com- 
partments of the trough, and the brine pipe has branches one to each of 
the transverse brine b In ction with the ice trough an 





auxiliary refrigerator is used for cooling the water or other liquid to be 
frozen before it enters the freezing compartments of the ice trough. 
Lastly, an elastic or expanding vessel is bined with the brine pipes to 





employed in the solid state for dental and for other purposes. 
1173. z. P. Tuorp, Elstree, Herts, ‘‘ Artificial fuel.”"—Dated 29th March, 


1873, 

The artificial fuel which forms the subject of this invention consists 

mainly of shale, schist, coal hoppings in combination with saw dust, lime 

water, and pitch or tar. 

1177. G. Kemp, London, “ Artificial fuel."—Da'ed 29th March, 1873. 

The specification of this invention describes manufacturing fuel from 
a combination of chalk, coal dust, saw dust, tar or pitch, and clay. 

1190. A. Browne, London, “‘ Photography.” —A communication.—Dated 31st 
March, 1873. 

The features of novelty of this invention consist in touching up or re- 
pairing defective pictures by operating upon the ground glass on 
which the picture or image is reflected in the camera, instead of touching 
up the negative picture or printed paper proof as is now practised. 

1191. G. H. Forses, Broughton Rectory, Northamptonshire, “‘ Balls, bricks, 
or blocks, to ve used as fuel.” —Dated 31st March, 1873. 

According to this invention the inventor utilises the heat ordinarily 
wasted in the burning of cements and the finer kind of plaster by mixing 
with the substances usually employed to make these articles, enough 
combustible matter and carbonate of lime to form a good fire ball or 
brick for fuel, which, after being throughly burned and then reduced 
to Age powder by crushing, is capable of making a good cement or 
plaster. 

1193. A. M. Clark, London, “‘ Apparatus for the manufacture of gas for light- 
ing and heating purposes.”—A communication.— Dated 31st Mas ch, 1873. 

The apparatus consists of a series of double-acting bellows, each ope- 
rated by crank arms on a rock shaft and the several rock shafts driven 
from a main shaft by a weight, steam, or other power. The bellows 
serve to force a continuous current of atmospheric air through a vessel 
containing horizontal perforated divisions filled with wool, through 
which petroleum or other liquid hydrocarbon (supplied from a reservoir 
by a chains of buckets) is made to descend in minute jets and being met 
by the ascending current of air becomes vaporised and rendered intlam- 
mable and is conveyed away for use. A regulator is interposed he- 
tween the bellows and the carburetting vessel to maintain a uniform 
supply of air. 

1201. R. Frowers, Durrow, Queen’s County, Ireland, “ Fuel.”—Dated 1st 
April, 1873. 

This consists in the employment of fuel of Irish culm, which is reduced 
to powder, subjected to pressure, and stoved. This is used either alone 
or _ with bituminous coal, or pitch, or other suitable binding ma- 
terial. 

1204. G. H. Forses, Broughton Rectory, Northamptonshire, ‘‘ Compound 
to be used in the manufacture of cement, plaster, artificial stone, d&c.”— 
Dated 1st April, 1873. 

This invention relates to a compound of chalk or limestone, tar, 
or other bituminous matter, vegetable or animal oil or fat, or fatty 
matter, naphtha with or without petroleum. The compound thus 
formed is burned, and then crushed, and finally pulverised, When the 
said improved compound is to be used as fuel, it is made into balls of 
convenient size. 

1215. R. Sim, M.D., and A. Moraan, London, “‘ Manufacture of varnish.” — 
Dated 2nd April, 1873. 

This provisional specification describes dissolving kaori gum in a 
mixture of alcohol and mineral naphtha or a mixture of turpentine 
alcohol and ether. 

1216. D. K. CrarKk, London, “ Peat fuel and peat charcoal.”—Dated 2ad 
April, 1873. 

The object of the First part of this invention is to break up raw peat 
and reduce it to a pulpy and non-elastic condition by means of an im- 
proved arrang t of hi for this purpose. Secondly, to 
separate by mechanical means a portion of the water usually found in 
combination with peat in its natural state. Thirdly, to evaporate the 
remainder of the water or moisture out of the peat to convert it into peat 
fuel by means of improved arrangements of drying chambers and appa- 
ratusfor this purpose, Fourthly, toconvert the dried peatinto peat charcoal 
by means of improved arrangements of retorts, furnaces, and apparatus 
combined therewith for this purpose. 


1222. J. H. Jounson, London, “ Preparation of ozone.”—A communication. 
—Dated 2nd April, 1873. 

This invention relates to a simple method of preparing ozone by causing 
atmospheric air to pass through water containing sticks of phosphorus, 
and to the employment of such ozone for the destruction of organic 
matter, the bleaching of fibrous and other substance, also paper either 
before or after it has been gery upon, also for giving age to alcoholic 
liquors, modifying the quality of oils and fatty matters, and rendering 
more salubrious the wards of hospitals and sick rooms. 

1227. A. M. CLark, London, ‘‘ Cleaning and separating ores.”—Dated 2nd 
April, 1873. 

This invention has for its object to furnish an improved machine for 
separating or cleaning ores by a current or blast of air, and consists of a 
revolving cylinder mounted in a frame at an inclination and driven by a 
shaft on which it is mounted. A hopper to receive the ore is disposed at 
the upper end of the cylinder, and a receiving-box at the other. The 
cylinder, which is partly covered with a jacket, is perforated, a fan at the 
lower end of the cylinder causing a current of air to pass through it and 
carry off the dust rubbed off by the rotation of the cylinder. 

1244. A. Toomas, Alton, Hants, *‘ Relieving gas retorts from pressure.” — 
Dated 3rd April, 1873. 

A movable cup is placed in the hydraulic main between the retort and 
the condenser, and can be raised or lowered by mechanism to hermetically 
seal the joint or open it as desired. 

1245. J. C. A. H. WotrrraM, Blackheath, Kent, “‘ Peat for use as fuel.”— 
Dated 3rd April, 1873. : 

The peat after it has been taken from the bog is pulped in a pulping 
mill or apparatus so constructed as to destroy its vascular structure. It 
is then moulded into blocks, which are removed to a drying house or 
shed, wherein they are subjected in the first inst to the atmospheric 
temperature and are gradually passed forward into a regularly increasing 
temperature, whereby their drying is speedily effected by superficial 
evaporation, so that the pores close up gradually and finally as they yield 
their moisture. The drying house is provided with either an endless 
chain supported by a suitable platform and provided with projections, or 
with shafting and teethed wheels taking into racks in the sides of the 
carriages, or with equivalent arrangements, whereby the carriages 
carrying the trays or shelves upon which the peat is laid are moved forward 
at a slow but uniform or uniformly intermittent rate, so as to pass 

dually onward from the entr: to the opposite end of the drying 
mee which throughout its length or nearly so is heated by means of 
flues, which are heated by suitable furnaces ; the sizes of furnaces and 
areas of flues gradually increasing as the further end of the drying house or 
ham ber is app h A ccurrentor currentsof cold air is or are drawninto 
and along the drying house, the temperature of such ai becoming gradually 
higher as it approaches the further end of the drying house, whence the 
heated air escapes up a tall chimney shaft or shafts. In some cases the ends 
of the drying house furthest from that at which the carriages enter is 
surrounded by heated flues, whereby a very high temperature is main- 
tained in such portion, for the purpose of baking the peat after it has 
been thoroughly dried in its passage through the gradually increasing 
temperature of the drying house as above described. For discharging 
the dried and cooled cakes or blocks of peat from the perforated shelves 
of the truck, a suitable spout or shoot is provided with stops or projec- 
tions, whereby the shelves are tilted to an angle, arrangements a 
provided whereby the shelves are caused to resume their origin: 
position. In some cases after having dried the blocks or cakes of peat 
as described it is submitted to the action of superheated steam in coking 
ovens, for the pu of disengaging the greater part of the hydro- 
carbons, and thus cooking the peat or converting it into what is known ia 
France as charbon roux. 
1490. F. L. Roveptno, London, “‘ Artificial fuel.”—Dated 24th April, 
1873, 

















The features of novelty of this invention consists in combining together 
coal dust, small coal, cinders, peat, wood shavings, wood chips, sawdust, 
or other cheap materials, with melted pitch, rosin, asphalte, or other ». 
flammable adhesive substance. These ingredients being further held 
together by a framework of wood arranged in the form uf a quadrangle 
or polygon of any number of sides. 
$168. C. T. Lrernur, Prussia, “Pneumatic drainage.”—Dated 30th Sep- 

tember, 1873. ful 

The invention relates to a process for rendering human excrement a By 





instead of noxious, by means of pneumatic drainage works. { 
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valve for branch pipes. (5) By applying tension valves to both branch 
pipes and main pipe. (6) By adapting water-closets to this pneumatic 
drainage system. (7) Yd the use of a stationary air-pump engine, with 
poudrette attach t, this ar t being for the purpose of spread- 
ing the fvecal matter, immediately after its arrival in the central reser- 
voir, in thin layers upon surfaces exposed to the vacuum. The whole 
being an improvement on the invention for which letters patent were 
granted on the 3rd May, 1869. This improvement being a method of re- 
moving human excrements out of houses and cities, and converting them 
into a dry manure or poudrette with one and the same steam engine in 
vne continuous unbroken process, employing therefore a system of pneu- 
matic sewerage which admits water-closets, and by which no locomobile 
evgines, wagons, or horses are required in the streets, nor any metal or 
her valves whatsoever for shutting off the branch-pipes from the main 
1 Ipe. 








Class 9.- ELECTRICITY, 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1178. H. Hicuron, M.A., Putney, Surrey, “ Electric telegraphs.”—Dated 

29th March, 1873. 

The object of this invention is mainly to increase the current acting on 

the relay or receiving instrument of electric telegraphs ; this is done by 

the use of an induction coil of peculiar construction. 

=. RA Fearn, Birmingham, ‘‘ Blectro-deposition of tin.”—Dated 7th April, 
‘ 


This invention consists of solutions made and used in the manner 
described for the deposition of tin by electricity. One solution consists 
of a solution of protochloride of tin, to which are added a solution of 
hydrate of potash and a solution of cyanide of potassium, and, lastly, a 
solution of pyrophosphate of soda. Another solution consists of a solution 
of protochloride of tin, to which are added a solution of pyrophosphate of 
soda and a solution of muriate of ammonia. Another solution consists of 
a solution of protochloride of tin, to which a solution of muriate of am- 
monia is added. Another solution consists of a solution of protochloride 
of tin, to which are added a solution of tartrate of potash and a solution 
ot hydrate of potash. The proportions of the several solutions which are 
mixed together are described, also the battery power employed, and the 
temperature of the solutions, 





Class 10.-_MISCELLANEOUS. 
Including all patents not found under the preceding heads, 


1171. C. N. Ey.anp, Walsall, Stoord, “ Buckles and fastenings.” —Dated 
29th Morch 1873. 
This invention consists of a buckle or fastening composed of two parts, 
one a serrated plate and the other a wedge formed sliding loop, which, as 
it works up the plate, causes the teeth to grip the material and thus afford 
a — ; Sliding the loop downwards releases the grip and allows of adjust- 
ment. 


1214. W. H. Gorn, London, “ Reservoir penholder.”—Dated 2nd April, 1873. 
For attaching readily to a penholder, with an ordinary pen fitted 
therein, a means whereby sufficient ink is retained to supply the said pen 
for a considerable time. 
1146. W. R. McKaia, and J.C. Sturt, Liverpool, “* Floating baths.” —Dated 
27th March, 18¥3. 

The features of novelty which constitute this invention consist in 
constructing a floating bath of a raft or platform supported or floated by 
pontoons or their equivalents, and containing a swimming or plunge bath, 
the bottom of which is composed of an adjustable tray, the floor of which 
may be planke1, and the sides composed of lattice or network to allow 
of a free tlow for the water. 


1157, H. J. Happen, London, ‘* Fasteners, for straps, &¢.”—A communica- 
tion.—Dated 28th March, 1873. 
A screw or screws working in a plate or frame ; serrating head of screw 


— ogg or frame for the purposes of clamping or holding straps buekle 
ashion. 


1189. H. MaRsHALt, Boston, Lincolnshire, “ Buckles or fasteners for straps.” 
—Dated 31st March, 1873. 

The bottom of fastener has a tongue, and is stitched between bottom 
and top thickness of leather. An upright pin is cast or riveted to the 
bottom. The fastener has two upstanding sides and a lid fastened with a 
catch and released by pressing on a knob. 

1199. F. L. Rovepino, London, “ Manufacture of faggots or fire-lighters.”— 
Dated 1st April, 1873. 

_ The feature of novelty of this invention consists in constructing fire- 
lighters in the form of a quadrangle or polygon of any number of sides 
cymposed of pieces or strips of wood hinged or otherwise fixed together 
to produce the desired shape. 

1218, Ww. Morcan-Brown, London, ‘* Machines for cutting files.”—-A coin- 
wi unication.— Dated 2nd April, 1873. 

_ This invention for improvements in machines for cutting files consists 
in feeding the files by anindependent feed bar acting against the spur 
caused by the previous blow of the cutter. 


12-1. J. H. Jounson, London, “ Munufacture of cast steel and other 
metals, and in the making of castings of the same.”—A communication.— 

” Dated 2ad April, 1873. 

This invention consists, First, in the production of ingots of cast steel 
and other metals by melting the metal in an hermetically sealed crucible, 
and permitting the same to cool in the said crucible from which the ingot 
is removed ; Secondly, of a crucible made with one side detachable for 
the ready removal of the ingot; Thirdly, of a crucible made with 
detachable linings for the same purpose ; Fourthly, of a peculiar process 
of casting by inverting a hermetically sealed crucible, and thus permitting 
the molten metal in the same to run into and fill a mould or moulds in 
the upper position or cover of the said crucible. 


1223. W. Lake, London, “ Buoyant life preserving mattresses.”—A communi- 
cation.—Duted 2nd April, 1873. 

The said invention relates toa buoyant or floatingmattress made by 
ae two buoyant mattresses with a boat-like sack closed at the 
1229. L. M. R. Pean, France, “ Spinning tops.”—Dated 3rd April, 1873. 

The features of novelty in this invention consist in the construction of 
spinning tops producing various sounds whilst in motion, which is 
effected by dividing them internally into two or more compartments by 
means of partitions either of a rigid or elastic substance, forming so many 
air chambers having openings on the exterior surface communicating 
with the external air. Each air chamber has one or more openings, so that 
the sounds may be produced under the best auspices. A cylindrical tube 
traverses the body of the top in a vertical manner; within this is a shaft 
Serving as axis of rotation to the body of the top; the upper end is sup- 
plied with a handle, and the lower extremity serves as pivoting point 
made with a rim to prevent the shaft leaving the tube. Or the shaft an 
tube may not be continuous inside the body of the top, the tube being 
suppressed at the lower axis ; and atthe topa simple tube suffices, inside 
which is a small shaft terminating in a plate serving to augment or 
‘iminish the volume of the air chambers for effecting the variations of 
sound whilst the top spins, this plate acting on the elastic division. 

235. T. E. Witson, Newcastle-upon-Tyne, “ Screening and washing sand 
é&e.”—Dated 3rd April, — ti Bo, 
. This provisional specification describes a revolving screen made in three 
a ; the sections are truncated cones with a common inclined axis, 
s = _bottom of the screen being horizontal or nearly so. The last two 
— dip into a tank of water. Partitions or lifters are fixed in the 
t > section, which lift the material that has been screened over the axis, 
= : =e let it drop on to an inclined shoot which conveys it into the 
tucks to carry it away. The water tank may be omitted and the screen 
wade in two sections. 
a. 4. Mayserry, South Wales, “ Tin-plates.”—Dated 3rd April, 1873. 
_+ai8 provisional specification has for its object improvements in pre- 
ee. iron for the manufacture of tin-plates or black-plates. The pig or 
po tan is charged into a refinery technically termed a melting fire, and 
as in the usual way. It is then run out into other refineries techni- 
y termed lumping fires. These fires are fed with tan in place of as is 
now usual with charcoal. 


-_ 4 M. Cory, Middlesex, “ Drawing in perspective.” —Dated 3rd April, 


an instrument consists of a bow made so that when bent it forms part 
pet che Ste nterence of a circle until it becomes a semicircle, and of a rod 
dened to the are formed by the bow, the chord being graduated and 
ciel Bees numbers which denote the distance of the centre of that 
being which the bow is a segment, and arranged so as to be capable of 
Points — at the different gradations marked on the rod or chord. 
steady it wen he MTanged in combination with the instrument so as to 
om y it when in use and to fix it to the drawing-board. 

3 oo PULLMAN, jun., and J. R. Epmonps, Wonersh, Surrey, “Staking 

This ee eunding leather.”—Dated 3rd April, 1873. 
FRc. tention consists of a rock shaft mounted ina frame carrying 
oscillati which are fixed the knives or rubbers, said shaft receiving an 
laid up ne Motion by means of crank arms anda crank shaft. The skin is 
be Pon a travelling apron and fed between rollers, the apron and rollers 
the + operated intermittently, after passing through which it is held by 
pad erator against the knives or rubbers. Means are provided for 
dass =" the skin and keeping it flat on the apron. 


more openings or ports, each communicating with its own inlet or outlet 
passage as the case may be. The valve is in the form of a disc, having a 
corresponding flat race working against the face of the seat ; and the face 
of the valve is provided with one or more recesses of such a form and size 
as to effect a junction or c ication between two of the openings or 
ports in the face, when the valve is turned, so that the recesses come 
over the openings or ports ; and to shut off such communication when the 
valve is turned, so as to present the flat portion of its face (between the 
recesses) to the said ports. 
1333. 8. T. Stems, Germany, “‘ Cameras.”—Dated 10th April, 1873. 
The novelty of the invention consists in providing cameras fur photo- 
graphic purposes with an arrangement of dark slides, the construction of 
which answers for the purpose of a “ dark,” self-contained in the camera, 
and in which the processes of sensitising the plate, and developing and 
fixing the picture can be effected without the aid of aseparate dark-100m, 
1354. T. P. Hawkstey, London, “ Stethoscopes.” —Dated 15th April, 1873. 
This improved form of stethoscope consists in making the collector, or 
that part applied to the chest, and the tube of metal, the reverse or ear 
end being made of ebonite or vulcanite. 
1175. B. CLARKE, Aston, near Birmingham, ‘‘ Wood-working machinery, 
called trying up and surfacing machines.”—Dated 29th March, 1873. 
According to this invention a series of small rotating discs or holders 
carrying the cutters for removing the superfluous wood and brushes, or 





upon, are combined with a circular frame to which a rotary motion is 
given. By the rotation of the frame and the discs or holders, the tools 
are made to describe a series of nearly circular curves, which motions, 
combined with the rectilinear motion of the wood under the cutters or 
tools, produce a truth and smoothness of surface unattainable by the 
ordinary trying-up and surfacing machines. Modifications are described 
in which the discs or holders carrying the tools are attached to a frame 
having either a rectilinear transverse motions or a vibratory or oscilla- 
tory motion about acentre. The tools and wood to be operated upon may 
work in horizontal, or vertical, ur inclined planes. 
3060. G. Hasettine, London, “ Tanning hides, skins, or pelts, and cleaning 
wool and fur.”—A communication.—Dated 18th September, 1873. 
E& The said invention consists in the tanning of hides, skins, and pelts, 
and the cleaning of wool and fur from animal oil and grease by the 
application of a hydrocarbon, such as petroleum, or the products of the 
same, 
3133. J. H. Jonnson, London, “‘ Railway switches.”—A communication.— 
Dated 25th September, 1873. 

This invention relates to certain peculiar constructions and arrange- 
ments of switches for railways, and in the machinery or apparatus for 
working the same, and comprises : - First, the combination of permanent 
uninterrupted rails for the main track, fixed rails for the siding, with 
elevated inclined switch rails. Secondly, providing one of the said 
switch rails, whether it is elevated above or on the same level as the 
main rails with the guard. Thirdly, the combination of an elevated, in- 
clined, and grooved switch rail, and an inclined and elevated switch rail 
with the permanent rails of the main track and these of the siding. 
Fourthly, the combination of a flanged plate and inclined plate with the 

rmanent rails and the before-mentioned switch rails. Fifthly, a shaft 
1aving arms arranged and connected to the rails of a switch and toa 
safety rail in such a manner that, while the shaft can be easily operated 
by the movement of the said safety rail, it cannot be disturbed by any 
outward strains to which the switch rails are subjected. Sixthly, switch 
operative mechanism, consisting of a lever so constructed and s0 con- 
nected to the rails of a switch that, when the latter is closed for the 
passage of trains tu the siding, any lateral outward strain to which the 
switch rails may be subjected will be resisted by the lever coming in con- 
tact with a stop, while the said lever when released will fall and 
automatically open the said switch rails. Seventh, the said switch 
operating lever in combination with a pendulous arm. 

1230. J. W. Grover, London, ‘‘ Washers for screw-bolts.”—Dated 8rd April, 
1873, 

This invention consists in constructing washers of metal rings, by pre- 
ference of tempered steel, cut completely through at one point, the cut 
ends being deflected from the plane of the washer respectively in 
opposite directions, so that the projecting edges of the cut portions will 
bite against the base and under-surface of the nut, and thus resist the 
unscrewing of the latter, while the spring action of the washer will tend 
to increase such bite the more it is compressed by the screwing up of the 
nut. 

3064. G. Hasextine, London, ‘‘ Printers’ type.”—A communication.— Dated 

18th September, 1873. 

The nature of this invention ccnsists in the manufacture of type from 
glass. principally in lieu of the type now generally made of wood for 
posters and the like. 

2964. W. Smirn, jun., Barnard Castle, Durham, “ Breaking stones, ores, 

sugar, bones, &c.”—Dated 9th September, 1873. 

This invention consists in fitting a cylindrical crushing roller upon an 
eccentric shaft revolving to bearings in the side frames of the machine, 
so that the roller is made to vibrate laterally. Also of suspending a 
stationary jaw upon each side of the roller between the frames and 
making the lower ends of these jaws adjustable by means of excentrics, 
the position of which can be regulated by bars and screws. The roller 
described is made to revolve slowly whilst vibrating laterally by means 
of toothed wheels fitted to its ends and gearing into internal tooth wheels 
of larger diameter fitted to the inner sides of the framing of the machine. 
2994. A. M. CiarK, London, “ Screw valves."—A communication.—Dated 

11th September, 1873. 

The invention consists of a valve so constructed that the valve plug may 
be conveniently ground to its seat without detaching the valve from its 
connections, which result is obtained by means of a valve made in sec- 
tions and provided with lugs having screw threads cut upon their outer 
surfaces in combination with the screw of the valve stem, the cap nut, 
and body of the valve. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
INACTIVE CONDITION OF THE IRON TRADE MARKET: The causes— 
DISAPPOINTMENT AS TO THE WAGES SETTLEMENT : Who needed 
relicf ‘—THE COAL SUPPLY: The reason of the diminished out- 
put--ON "CHANGE IN BirMINGHAM: The business done—THE 
MEETING OF THE IRON TRADE CONCILIATION BoaRD: What 
occurred : As to an arbitration board—THE HEAVY HARDWARES 
ACTIVE: The foundries quieler—THE UNSTEADINESS OF THE 
OPERATIVES : Metal markets specified. 
Deak and advancing money, and no relief in the rate of wages, 
together with but a small amount of new business, as the result 
of the quarterly meetings last week, combine to exercise an_un- 
favourable influence upon the iron trade market. The result of 
the deliberations of the Conciliation Board are regarded as espe- 
cially unsatisfactory to those members of the trade who do not 
occupy a first position in the industry. These ironmasters are 
especially in need of relief, for they have no favourable contracts 
now running in respect of either coal or pig iron, and they were 
calculating upon some help from a reduction in the remuneration 
of the operatives. Hence merchants and others who buy from 
these firms are unable to place their orders on terms which would 
encourage them to purchase with that freedom which the low 
state of the order books of the mills and forges would make it 
desirable. . 
That any change favourable to the proprietors of finished iron- 
works is unlikely to be declared in the price of their materials is 
tolerably patent from the fact that the supply of coal continues to 
be much under the demand. This is attributed to the working of 
the short time movement at the collieries. In proof of the de- 
creased output which results from this cause, it is stated that 
before the reduction in colliers’ hours came about, the weekly get 
of coal on the west of Dudley was about 45,000 tons; but that 
now, although more pits in the interval have been opened, the get 
is no more than about 30,000 tons, which shows a diminution of 
one-third, or 15,000 tons per week in that district alone. The 
coal merchants and the colliery preprietors are much pressed to 
deliver coal with greater punctuality, but they plead their inability 
because of the irregularity of their men. The quotations are: 
For forge coal, from 14s. to 20s.; furnace ditto, 16s. to 20s.; house 
coal, 19s. and 20s. to 22s, and 23s.; and slack from 8s. to 13e. 6d., 
all into boats at the pits, ‘‘ Into boats at the pits,” means that 
about 25 tons is measured to the customer, who is charged, how- 
ever, for only 23 tons. 
To-day (Thursday), on Change in Birminghan, theironmasters are 
1eporting an encouraging accession of orders in respect of best sheets, 
and a fair addition to the work before in hand throughout the plate 





- PASHLEY, Shefield, “ Valves.”— Dated 4th April, 1873. 
The seat of the valve is formed with a flat face having two, three, or 


mills ; but bars and hoops are quiet, and although there are more 
specifications in hand generally this week than last, the prospects 


toothed cutters for producing a smooth surface on the wood operated , 


are not equal to what they usually are at this period after the 

uarterly meetings. The men, however, are getting wages so high 
that the comparative paucity of orders is not by them greatly felt ; 
and this week they are so elated at the result of the wages arbitra- 
tion in the North of England, and of the Conciliation Board 
meeting in Wolverhampton, that they are more than usually un- 
punctual in their work, The same relates to the colliers, many 
of whom returned to their work for the first time in the week on 
Wednesday, though they know their services are sadly needed to 
supply the necessities, not of the iron industry alone, but also of 
the general public. 

The meeting of the Iron Trade Conciliation Board, to which refer- 
ence has been made, was presided over by the chairman of the 
iron trade. It was influentially attended by the masters. Mr. 
Rupert A. Kettle (of Wolverhampton), the arbitrator for the North 
of England, made a great effort to get out lis award so that copics 
of it might be in the hands of beth sides of the Conciliation 
Board in this district on Monday, simultaneously with its delivery 
in the North of England. The agent of the Ironworkers’ Union 
in this part of the kingdom, who received one of the copies, had 
the award in his possession when he met the men, who held a mass 
meeting at Bilston, early on Monday morning, to instruct the con- 
ciliation delegates what course they were to take, Of course there 
was intense gratification expressed at the nature of the arbitrator's 
award, by which the North of England men were secured a con- 
tinuance of the present high scale of wages for three months. 
What the men here intended to do is not quite clear, but they 
stated that if Mr. Kettle had awarded a drop in the North of 
England, the Staffordshire men would not have accepted it, 
professing that in this district the puddler could not get 
out so much iron as the puddler in the North in a 
given time. Anyhow, they | women to accept similer 
terms if the masters should offer them; and when the 
Conciliation Board had assembled, the operative portion of it 
appeared to be a little surprised that their employers made no 
objection to continue throughout the next quarter the rate of 
remuneration paid during the last quarter. The men pressed for 
a court of arbitration, and the masters promised to do their best 
to see if they could not lay down a principle upon which such a 
court might be inaugurated, without closely copying that in the 
North of England. They were of opinion that an arbitrator 
might be secured having a practical knowledge of the trade— 
indeed being himself an ironmaster ; though they pointed out how 
difficult it would be to keep two boards in existence, and to work 
the trade, if in one district the men should be awarded less than 
in another. The men seemed to be of opinion that an ironmaster 
might be found in whom they could repose confidence, and ad- 
mitted the difficulty that had been suggested. They did not 
believe that the men would at once break any bargain that they 
might enter into, if the arbitrator here, for instance, should declore 
a drop; but they thought that the men would give the usual fort- 
night’s notice, and migrate to the district where the highest wages 
were being paid. A combined board of arbitration—the men 
termed it a “national board ”"—which would regulate the wages 
in the iron trade in all parts of thekingdow, the operatives thought 
could be worked. 

Just now there is tolerable activity in the heavy hardware 
branches ; but the new inquiries at the foundries are only few. 
The manufacturers generally are complaining of the unsteadiness of 
their workpeople. The operatives employed in the heavy hard- 
ware industries are no more industrious than the colliers, An e'ge- 
tool manufacturer tells us that clever forgers in his employ had 
not returned for the week up to Wednesday night, and that others 
resumed only on Wednesday morning. Yet he, too, was pressed 
to deliver the goods which these men were wanted to make. 

The Board of Trade returns for the month of September, 
which have recently been published, may be best described, in 
negative phrase, as less unfavourable than those of the previous 
month, though still far from satisfactory. The comparison of our 
exports with the corresponding month last year again shows a 
falling off, but it is to be observed that the decline is propor- 
tionately smaller than on the previous occasion, and that the ten- 
dency of trade now is towards recovery. Last month, it will be 
remembered, the falling off was as much as 8 per cent.; this time 
it is only about 3} per cent. The exact figures for September, 
1873, are £22,274,225, as compared with £23,148,026 in September 
of last year, and £19,837,971 in the corresponding month of 1871, 
representing a decline of nearly 3}, and an increase of 10 per cent. 
in the two cases respectively. For the nine months just expired 
the total is £193,675,520, as compared with £190,314,682 in 1872, 
and £165,577,979 in 1871, or an increase in the former case of 
more than 14 per cent., and in the latter of nearly 17 per cent. Our 
exports for the month as regards iron and steel compare, as to 
quantities and values, very unfavourably ; but the proportionate 
falling off this month is less than last. Of iron and steel of all 
descriptions we exported last month 265,793 tons, of the 
value of £3,465,586, as against 300,508 tons, worth £3,625,335 
in September of last year, or a decline of over 11 per cent. in 
quantity, and more than 5} per cent. in value. For the nine 
months our iron and steel exports this year have been 2,296,000 
tons, of the value of £29,144,217, as compared with 2,602,883 tons, 
valued at £26,590,681, last year ; or a decrease of 11} per cent, in 
quantity and of about 9 per cent. in value. In machinery and 
millwork the increase this month is again very marked, Of steam 
engines we exported to the value of £276,215, as compared with 
£179,129 in September last year—an increase of over 54 per cent. ; 
and of other descriptions of machinery to the amount of £580,625, 
as compared with £431,714 last year—or an increase of over 11 per 
cent. For the nine months our exports of steam engines amounted 
to £2,223,106, as against £1,8(9,657 last year ; and of other ma- 
chinery to £5,173,955, as against £3,787,893. There has been an 
exceptional advance in our exports of railway passenger carriages ; 
and in trucks, though the improvement is less marked, still it is 
considerable. In hardware and cutlery there is a fractional de- 
cline for the month of not quite 4 per cent ; last month it was 
over 13 per cent. The improvement this month is due chiefly to 
Germany, France, the United States, and Brazil. Small arms and 
ammunition both show a considerable falling off for the month, 
but the comparison for the nine months is still favourable in the 
case of the former item. 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 





SLIGHT IMPROVEMENT IN THE IRON TRADE—THE POSITION OF 
MACHINISTS—THE THREATENED LOCK-OUT OF ENGINEERS: Zhe 
result of the arbitration—LE88 ACTIVITY IN THE COAL TRADE, BUT 
NO CHANGE IN PRICES—THE WAGES OF LANCASHIRE COLLIEKS : 
Agitation for an advance, 


Tue settlement of the Staffordshire wages question has imparted a 
healthier tone to trade here, and there was more animation at the 
Manchester weekly meeting on Tuesday. Orders which have been 
held back are now being placed, and it is hoped that some impetus 
will be given to business, A fair amount of business has been 
done in foundry pig iron, and several good contracts have been 
given out. No. 3, delivered in this district, may be quoted at from 
107s. 6d. to 110s.; but No. 1, which is scarce and difficult to obtain, 
is worth 10s, per ton more, which is an nnusual difference between 
these two qualities. The inquiry for forge iron continues to 
improve; prices are decidedly firmer than they have been for some 
time past, and it seems likely that this class of iron will now 
approach its full value in relation to foundry descriptions, Prices 
of manufactured iron continue firm, and, with the exception of 
sheets, for which there does not appear to be at present much 
inquiry, there is nothing like the underselling which was preva- 
lent a few weeks ago. Ordinary crown bars are quoted at £12 5s, 
to £12 10s., and other descriptions in proportion, without any 
material alteration from the rates which I last gave, 
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The rolling mills throughout Lancashire continue well employed, 
and the only difficulty is with regard to getting supplies of fuel on 
satisfactory terms. The furnaces generally are moderately busy, but 
in some cases I hear that stocks are being laid down. There are 
still considerable complaints amongst the machinists as to the 
scarcity of orders, and some of the firms continue to discharge 
numbers of hands. Founders are also far from busy. 

The threatened lock-out in the engineering trade has now been 
finally settled. Mr. J. A. Russell, Q.C., the judge of the 
Manchester County Court, who met the representatives of the 
masters and the men in private on Saturday, has awarded the 
men at Messrs. Hetherington’s an advance of 8d. per man per 
week, It will be remembered that the men struck for an advance 
of 2s. per week, and this was followed by a resolution on the part 
of the Iron Trades’ Employers’ Association to resort to a lock-out ; 
but at the last moment the matter was referred to arbitration. 
On Tuesday, at a meeting of the delegates representing the various 
branches of the Engineers’ Society in the Manchester district, the 
award was taken into consideration,-and although the men were 
much disappointed at the result of the arbitration, it was resolved 
at once to accept the terms. The masters on their part are also 
quite willing to carry out the award without delay. The strike 
of moulders is not yet at an end. 

The coal trade generally is not quite so brisk, and the high 
prices in some quarters are having a sensible effect on the demand. 
Although nothing is being put down in stock there ure large quan- 
tities of coal in wagons on the railway sidings, and burgie and 
slack are in a few exceptional cases rather easier to buy. There is, 
however, no general dulness in trade, and colliery proprietors as a 
rule are not at all disposed to make concessions for the purpose of 
pushing sales. In the Manchester district there is a good demand 
for house and furnace coal, and the principal firms are still con- 
siderably behind their orders. There is also a good inquiry for 
coke, and prices have a stiffening tendency. 

The miners in the Tyldesley and Wigan districts are agitating for 
an advance of wages. In the former district the colliers are 
talking of demanding an advance of 15 per cent., and the Tyldesley 
colliery proprietors have already been served with notices for an 
advance of 1s, 8d. per score and 4d. per load, the datalmen at the 
same time requiring 6d. per day more. The coalheavers and 
carters in the Manchester district are also agitating for more pay, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH IRON TRADE: Warrant market firm and prices higher : 
Good demand for makers’ brands: The imanufactured iron mar- 
ket—THE COAL TRADE: Increased demand: Prosperity among 
the colliers—THE COALS BENEATH THE GLASGOW PUBLIC PARKS 

THE CLYDE SHIPPING AND SHIPBUILDING BRADES. 

.THe Glasgow warrant market has been comparatively strong 
during the week, and prices are from 1s, to 2s. higher. On Thurs- 
day there was a fair business at from 114s, to 115s. 9d., closing at 
the last. The market was very strong at the opening on Friday, 
and business was done from 116s. to 116s, 9d., but during the after- 
noon prices became somewhat weaker. On Monday the market 
was firm, with transactions up to 116s, 6d., there being a reaction 
towards the close to 115s, There was a good business on Tuesday 
from 114s. to 114s. 9d. cash, closing with buyers at the latter, and 
sellers asking 115s. 

There has been a good demand for makers’ iron, and some of the 

brands are tending upwards. The following are the quotations : 

Gartsherrie, No. 1, 122s. 6d.; No. 118s.; Coltness, No. 1, 

127s. 6d.; No. 3, 118s. 6d.; Summerlee, No. 1, 120s.; No. 3, 115s. ; 

Carnbroe, No. 1, 119s.; No, 3, 117s.; Monkland, No. 1, 117s. 6d.; 

No. 3, 114s.; Clyde, No. 1, 117s. 6d.; No. 3, l14s.; Govan, No. 1, 

117s. 6d,; No. 3, 114s.; Langloan, No. 1, 125s.; No. 3, 117s. 6d.; 

Calder, No. 1, 125s.; No. 3, 115s.; Glengarnock, No. 1, 120s.; 

No. 3, 117s.; Eglinton, No. 1, 119s.; No. 3, 116s.; Dalmellington, 

No.1, 118s.; No. 3, 116s.; Carron, No. 1, 120s.; Shotts, No. 1, 

125s.; No. 3, 117s. 6d.; Kinneil, No. 1, 117s, 6d.; No. 3, 112s, 6d. 

The manufactured iron trade continues busy, and there has been 
some talk of raising the prices, but the threatening aspect of the 
money market tends to inspire buyers with caution. 

Although a general rise in the price of coals has now taken 
place all round, there does not appear to be the slightest slackening 
in the demand. The household consumption is greatly increased 
by the advent of colder weather, and the general activity in most 
branches of the trade keeps up a steady demand for manufac- 
turing sorts. In some of the mining localities, and especially in 
the West, colliers’ houses are being run up with great rapidity, 
and there is plenty of employment at capital wages for every man 
who cares to work. 

It has long been well known that underneath several of the 
public parks belonging to the city of Glasgow there is a large 
quantity of valuable minerals. Proposals have frequently been 
made that the coal seams should be abstracted for the public good. 
These proposals were revived during the coal famine last year, but 
for various reasons—and principally from a fear that the working 
of the minerals would seriously interfere with the amenity of the 
parks—the project has hitherto been deferred. At the last meet- 
ing of the Town Council, however, it was agreed that a committee 
should be appointed to ascertain whether the minerals can be 
worked to advantage without damaging the places of public resort. 
After this committee shall have reported the Council will be 
sr upon to decide whether the undertaking will be proceeded 
with. 

The shipping trade generally is fairly sustained, but by no means 
remarkably active. It has been ascertained that in the arrivals for 
the nine months of the present year there has been a decrease, 
as compared with the similar period of 1872, of 60,000 tons, but on 
the month of September, by itself, there was an increase of 2000 
tons. On the other hand, the sailings for the nine months show 
20,000 tons of an increase, while there isa decrease on the month 
of September of 4300 tons. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE WAGES QUESTION : Mr. Lupert 
Kettles award: Finished iron trade stopping—THE COAL AND 
COKE TRADE—ENGINEERING AND SHIPBUILDING. 

THERE was an excellent attendance on ’Change at Middlesbrough, 

on Tuesday, but very little business was done. The chief topic of 

conversation was the award of Mr. Rupert Kettle. 

At the meeting of the Board of Arbitration at Durham, the 
question of the wages of the ironworkers of the North of England 
was fully discussed. People engaged in the iron trade expected 
that the wages would be reduced, but not to the extent of 12 per 
cent., and when the award was published showing that wages 
were to remain as at present for the next three months 
there was some disappointment. The men are, of course highly 
pleased with the decision. According to the figures laid before 
Mr. Kettle he felt bound to make his award in favour of the men. 
I doubt whether the continuance of the present rate of wages will 
be a benefit to the district. Owing to the high price of materials 
buyers have been restricting their orders for months, and have 
been hoping for a general reduction. The demand, however, has 
been sufficiently good to keep the works going, and prices have 
been maintained. Lately, finished iron makers have com- 
plained of the smallness of their profits, and being unable 
to obtain remunerative contracts have looked forward to a 
help at readjustment of things by a reduction in wages, In this 
they have been disappointed, and those who have to buy pig iron 
chee, and cannot carry on their works at a profit, will simply 
have to suspend operations. The trade is in an anomalous con- 
dition, and I am afraid the winter will be the reverse of prosperous 
$0 many firms, 





Last week I stated that if there was not a reduction in wages 
some of the finished ironworks in Cleveland would stop. My 
rophecy, I am sorry to say, is soon to be realised. The North 
Yorkshire Iron Company, South Stockton, have given notice to 
their men—800 in number—to leave on Saturday next, and the 
works will be closed for an indefinite period. jIt will not be sur- 
prising if other firms are compelled to follow the example of the 
North Yorkshire Company. 

The coal and coke trades remain in pretty much the same con- 
dition as they were last week. Although there is great economy 
in the use of coal owing to its high price, there is still a sufficient 
demand to keep the collieries going, and the fact of people putting 
off making contracts does not seem to mend matters as far as 
buyers are concerned. I believe that in'consequence of the hand- 
to-mouth system of purchasing lately, which has been produced by 
the high quotations, London and other places are very badly off for 
coal, and in the event of a sudden change of weather there may again 
be something like famine prices for coal. It will besome time before 
the new pits which are neing opened in the North can materially 
effect the price of coal, because the increasing consumption, in 
spite of economy in the use of fuel, is greater than the power of 
suppl . It is believed that the pitmen of Durham, who are 
applying for an advance of 20 per cent. in their wages, will obtain 
a large proportion of what they are asking for. 

The prospects of engineering and shipbuilding are not much 
etter. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE IRON TRADE AND PRICES: Siredish and Russian brands: 
Hematite ores—JOHN RouND AND Son: Further dividend—J. J. 
BaGsHAW AND Co.’8s AFFAIRS—THE CUTLERY TRADES : An im- 
provement: Effects of dear fuel and raw inaterials: Good demand 
for light edge tools, cutting, and other machinery—THE STEEL 
TRADE: Files and saws- COAL SENT FROM SOUTH YORKSHIRE 
AND DERBYSHIRE TO LONDON—PRICES OF COAL AND COKE. 

Since the quarterly meetings at Wolverhampton and Birmingham 
there is no great change to note in the general condition of the 
iron trade hereabouts. Pig iron is unchanged as to supply and 
price, but I hear of finished iron being advanced 10s. per ton by 
some of the local merchants. Swedish brands are in fair request 
and are not cheaper. Best brands, such as K B and others, are 
realising £31 to £32 per ton. Russian irons are quoted at £22 to 
£26 per ton, according to brand and quality. 

Hematite ores are firm, both Spanish and British being some 1s. 
or so higher tian they have hitherto been, probably owing to the 
closing up of Bilbao by the Carlists. 

In the estate of Messrs. John Round and Son, Tudor Works, 
Sheffield, whose affairs went into liquidation some years back with 
liabilities amounting to about £35,000, a sixth dividend of 1s. 3d. in 
the £ has this week been declared by the trustee, Mr. J. W. Barber. 

A meeting of the creditors of Mr. John James Bagshaw (trading 
as J. J. Bagshaw and Co., of the Thames Steel Works, Arundel- 
street, Sheffield), was held this afternoon. The liabilities were 
stated to be about £16,000, and assests £5700. The meeting 
decided to adopt liquidation, Mr. H. Hadfield being appointed 
trustee. 

In some cases I hear of an accession of orders in the cutlery trades, 
and this fact is supported by the opinion of some large traders who 
opine that although these industries are now so generally dull, 
a considerable revival of business will set in before Christmas. 
That period is now not very remote, and as considerable 
preparation for it in the way of extra work is almost invariably 
made, we may expect to note an improvement from this time to 
the end of the year. American orders for best cutlery are rather 
more numerous and heavy, but there is no amendment in the 
demand for ordinary descriptions. Messrs. Rogers and Sons, the 
leading firm in the trade, write to one of the local papers reprinting 
some strictures published in the /ron Age (New York) on their 
reputed old-fashioned adherence to hand labour, alleging that 
machinery will not produce their quality of goods, that their 
cutlery is to found all over the United States, and that their 
American trade increases yearly. Let this be as it may, however, 
it is certain that if we wish to retain our present large trade in 
common and medium cutlery, we must use machinery far more 
widely than we have ever yet done. 

I hear of one or two small manufacturers being obliged to give 
up business, mainly owing to the combined dearness of fuel and 
raw materials, In one instance which has come under my notice 
the person so giving up has taken a subordinate situation with one 
of the large firms, and in another the late manufacturer goes to try 
his fortune across the Atlantic. Prior to the advance of fuel and 
materials these men could and did a thriving business, but now 
they cannot possibly exist. This, I takefit, will go on on a larger 
scale, and the small manufacturer or “little master” as he is 
locally termed, will become in time entirely obsolete. The trade 
in light edge-tools has not materially slackened, in fact several 
houses have their capabilities taxed to the very utmost. There is 
a steady inquiry for former chisels, plane irons, bruzzers, gimlets, 
gouges, axes, adzes, and other joiners’ tools, as also for turners’ 
tools for both iron and wood. 

Makers of machinery are yet very busily engaged, not only for 
the home trade, but for India, Egypt, Germany, and Russia. The 
cutting parts of agricultural and other machines meet with an 
active (lemand. In cast, blister, shear, and double shear steel a 
fair stroke is being done at prices not differing in any material 
respect from those quoted in these notes a month back. Certain 
firms in the United States are taking a fair tonnage of axe and 
general tool steel as well as rods, bars, and plough plates, but 
chance customers are not ordering more than the merest necessities 
of their current business. At New York a good deal of trouble 
continues to be occasioned by the captiousness of the customs 
officials and the question of tariff. 

Files of small size for machine shops, and of larger dimensions 
for railway and other rough work, are in moderate request, a fair 
proportion going to Germany, Italy, Russia, India, and the larger 
colonies. 

Hardly so much is being done in saws for the home trade, but 
some respectable indents from the Cape, India, Norway, Sweden, 
and Australia have recently come to hand, mostly for circulars of 
medium and large size. 

The returns just issued show that during the three-quarters of 
this year which have already expired there was sent to London 
the following tonnages of Silkstone coal in their respective order : 
34,896, 55,426, and 50,696. Of Barnsley thick and other South 
Yorkshire coal the totals are respectively, 40,207, 39,790, and 
38,418 tons. The four principal West Yorkshire pits fell off 
during the last of the three-quarters, thus: 26,628, 25,089, and 
23,208 tons. The Derbyshire collieries, however, show to very 
good advantage the figures for that district during the three 
periods indicated, being 255,427, 259,349, and 258,147 tons. Of 
this last large total Clay Cross alone sent 67,460 tons ; Langley, 
59,104 ; Eckington, 25,782, and others in proportion. 

There is this week no change to note in the price of or demand 
for either coal or goke. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

SovuTH WALES THE FIELD FOR CAPITALISTS : Cyfarthfa Iron Works: 
Treforest Steel Works: The Bargoed Collieries—MEssrs. Woop 
AND CAERPHILLY : The discharged note system : Concession by the 
masters: The iron trade: Shipments of iron—TRADE AT PRIN- 
CIPAL WORKS--RE-LIGHTING OF No. 1 FURNACE AT PLYMOUTH— 
MONTHLY TOTAL OF IRON SHIPMENTS—TREDEGAR : Large output 
of coal —A NEW COLLIERY SPECULATION, 

SovurH Wares at the present moment is regarded with especial 

interest by capitalists, and there is scarcely a week but some new 





enterprise or other is to be chronicled. Itis not alone the London 
capitalists who are interesting themselves in the mines and iron- 
works of the principality, but northern speculators as well; for 
while the northern coal-fields are all taken up, and in many 
districts are approaching exhaustion, this district is in comparison 
a virgin tract, affording a large field for enterprise. Even existing 
ironworks are considered, and fairly so, not to be sufficiently 
developed. It may reasonably be expected that Cyfarthfa Works 
under the new regime will transcend its past reputation. I have 
heard it mooted as possible that the Treforest Steel Works will be 
added to Cyfarthfa. It is certain that a large addition will be 
made to the coal resources, and these will be found in the Bargoed 
Valley. A fortnight hence is to see the transfer of the works, 
— which end the process of stocktaking now being carried on 
tends. 

Messrs. Wood, a firm of high repute in Staffordshire, have taken 
a new coal tract at Caerphilly, in addition to their colliery at Derny. 

It was expected that the discharged-note system would have 
culminated in an action before the County Court. I stated lately 
that five men had been dismissed by the proprietary of the Aber- 
dare-Rhondda Collieries without notice. Acting upon the advice 
of the Amalgamated Union of Miners the men brought an action 
against the company, which was to have been tried this week. 
Peaceful measures have, however, prevailed. This week the claim 
of the men, £8 4s. each, was met, and the difficulty is at an end. 

The iron trade remains in a tolerably flourishing condition, and 
shipments to Salonica, New York, Cronstadt, and Riga, continue 
to be made. At Ebbw Vale, Tredegar, Blaina, Blaenavon, Nantyglo, 
Aberdare, and Cyfarthfa, a fair average business is being done, 
and at Plymouth every effort has been made within the last few 
days to put the No, 1 furnace into blast, and thus equalise the 
output at these extensive works with the neighbouring establish- 
ments. The furnace, which is now conspicuous with all the modern 
improvements, will be a very different affair to the one of the past. 
Formerly the glare thrown forth lit the road for miles, now the 
gas is to be utilised. 

‘the monthly total of iron exported from Cardiff shows a slight 
falling off, the September total being not much above 18,000 tons. 

Tredegar is shipping at the present time more coal than is turned 
out from the whole of the Cyfarthfa collieries. The average 
output at Tredegar, I hear, is above 6000 tons weekly. The ven- 
ture of the limited company now holding it was a decided success, 
and will prove more so as the plans of the company come more 
fully into operation. 

Another colliery speculation by Newport promoters is talked 
about. I shall refer to this again when the scheme is developed. 








PRICES CURRENT OF METALS AND OILS, 
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SouTH KENSINGTON MusEuM.—Visitors during the week end- 
ing 11th October, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 13,462 ; Naval and other collec- 
tions, 1091 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 5 p.m., Museum, 1985; Naval and other collec: 
tions, 63 ; total, 16,601 ; average of corresponding week in former 
years, 14,131 ; total from the opening of the museum, 12,835,624, 
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THE ENGINEER. 





ROLLING STOCK ON AMERICAN RAILWAYS. 
Mucu credit is due to Americans for the remarkable 
energy they have lately shown in constructing railroads, 
and providing themselves with the best means of keeping 
up the necessary communication within their widely situated 
and extensive provinces. Year by year they have been 
opening new railroads by thousands of miles, and thereby 
adding to the general facilities of internal communication 
at arate far in excess of the increase of population, and 
thus providing for the development of national wealth and 
resources in a manner unexampled elsewhere among na- 
tions. The principle by which they seem to be guided, 
however, is not to construct roads at the outset of the 
highest class of workmanship and solidity, but rather to 
push forward and extend the “ tracks,” leaving the future 
to do what may be necessary in providing a better road bed 
and the accommodation necessary for an increasing traffic. 
The construction of railroads, teo, proceeds without reference 
to any system of general legal enactment, and without 
anything like that supervision or oversight by Government 
that obtains in this country. Any body of men of the 
requisite number, upon filing articles of association, can be 
at once invested with full authority to construct railroads 
where they choose, in the same way as they might engage 
in any ordinary commercial enterprise. There is much 
wisdom in our general provisions for the safety of the 
investing public, if not for the travelling community who 
afterwards patronize the line. One of the consequences 
following on this less rigid system of State control is that 
it is somewhat difficult to obtain authentic information, 
more especially detailed information, of the internal economy 
of the corporations so constituted, and of the actual work- 
ing of their roads. In this country, where a wholesome 
supervision exists, the most reliable and explicit informa- 
tion is required of each concern, and is provided periodi- 
cally in the various half-yearly reports of the companies. 
With the remarkable progress of the roads themseives, 
and especially in so highly scientific a country as America, 
we might naturally expect to find that the appliances 
used in their working would show a corresponding tendency 
to improvement, and even in perfection to excel. other 
nations, The theory entertained by Americans themselves, 
and with them daily gaining strength, is that they can set 
the example to other nations in most matters of skill or 
science, The rolling stock of their railroads, to which we 
now wish to draw attention, is of course the most important 
agency connected with them; and it will be most interest- 
ing to see whether in its working the results are as satis- 
factory as the progress of the roads themselves. With the 
purpose of showing, with the limited space at our disposal, 
some of these results, we this week give, in a tabular form, 
some figures recording the numbers and cost, and the 
earnings and working expenditure, of the rolling stock of 
a few of the three or four hundred organised railroad cor- 
porations in the States, The figures in themselves would 
be insufficient for the purpose without a basis for compa- 
rison, or data by which the reader might be guided in 
estimating as to the comparative merits or demerits of the 
American style of construction and working. As repre- 
senting English working, we have selected the London and 
North-Western Railway. Being the largest, it must 
combine within itself more or less every characteristic of 
road or traffic that could possibly be found on any 
other English line It is therefore the fittest for compari- 
son, and its averages will form the bases from which our 
deductions are made. 
The value of the rolling stock equipment of the American 
lines, it will be observed, varies greatly, and, as in this 


40 per cent. of the receipts for one year. The Pennsylvania 
line is therefore in this way of viewing the matter the 
cheapest furnished line in the States. On the London and 
North-Western line the ratio which the cost of the rolling 
stock bears to a years earnings is about 78 per cent. against 
the mean in the United States of 77 per cent, showing that 
in the total cost of equipment in relation to earnings 
the English and American lines are remarkably alike. In 
the value of the rolling stock compared with the total cost 
of the road and its equipment together, however, there is as 
might be expected a very great difference easily accounted 
for by the smaller cost of the American roads. Here again 
the Pennsylvania line assumes a conspicuous position from 
the relationship which the cost of the equipment bears to 
the total outlay. The cost of the rolling stock seems 
greater than on any of the other lines, although on the basis 
of traffic earnings it stands lowest. This can be accounted 
for only in one way, which is, that the Pennsylvania line is, 
cousidering its resources, the cheapest line in the States. 
The average proportion of the total outlay which the cost 
of the rolling stock forms is 20 per cent in America against 
11 per cent on the London and North-Western. This 
shows that, generally speaking, the English lines have the 
same value of working stock for moving an equal amount 
of traftic as the American companies possess, 

The average earnings of each passenger car and freight 
wagon is shown in the table, but the stock being so widely 
different in construction and capacity, a comparison between 
the English and American styles under the head of 
earnings per vehicle is valueless. It may be remarked, how- 
ever, that compared with their original cost the earnings 
of English and American passenger coaches are pretty 
much alike. The cost of an American passenger car aver- 
ages about 34 times that of an average English coach, and 
the average earnings are in the same proportion. The 
same may be said of the freight wagons. 

With respect to the locomotives some interesting com- 
parisons are obtainable, and some surprising facts relative 
to the working of American engines are y owe Fy under 
notice. Anamount of work seems to be performed by each 
American engine which is, to say the least, unexampled 
in this country, and beyond all our experience of railway 
working. The locomotives must be kept very actively em- 
ployed on the Illinois Central line, for example, to get over 
29,590 miles of ground each in the course of a year, and 
the same may be said of those employed on the Baltimore 
and Ohio and the New York Central lines, where they run 
27,276 and 25,075 miles, respectively, in the same period. 
That Americans have a way of pushing things at a great 
pace, and even to extremes at times, is well known, and 
certainly the locomotive engineers of these three railroads 
must have the credit of upholding the name of their 
country in that respect. The way in which the engines 


of running required of them is beyond all English ex- 
perience. The number of miles which locomotives are run 
in this country with trains does not probably, in the 
average, exceed 18,000 a year, taking the whole of each 
company’s stock as effective. On our representative line, 
the London and North-Western, the average number of 
miles run in a year by each engine is 15,494 only. Those 
on the Illinois Central, on the other hand, although the 
trains travel at a much lower speed than in this country, 
are required to perform an amount of running 65 per cent. 
in excess of our general average ani actually 90 per cent. 
more than the average on the London and North-Western. 
This extraordinary amount of work appears all the more 
surprising when we take into consideration the inferior 
description of road over which the running has to be made 








country, there appears to be no fixed standard of supply, 
either on the basis of traffic to be moved or otherwise. 


on the American lines. Assuming for the moment that 
the average speed of the trains, while actually in motion, 


The mean of the averages per mile worked gives a value in | taking passengers and goods together, is fifteen miles an 
rolling stock of £2199 tor a mean traffic of £2843 per mile; | hour ; that all the engines are effective, and working every 
the ratio of cost of roliing stock to traffic being, therefore, | day in the year, they must each be at full speed about 54 


77 per cent. This ratio is pretty well maintained among | hours out of the 24. 
travel over 81 miles of ground with a full load. On the 
other hand, if we allow for those under repair or employed 
in piloting and shunting and in the service of the engineer 
on the road itself, as also for Sundays, it is safe to estimate 


the leading American lines, with the exception of the 
Pennsylvania line, where, after making a liberal estimate | 
for the value of the private traders’ wagons running over | 
the line, the cost of the rolling stock is only a little over 


In this time, too, they must each 


the daily work of an effective locomotive on the Illinois 
Central line as eight hours at full speed, and a full load to 
move 120 miles. Taking into account the very large 
proportion of freight trains travelling at a very low speed 
these averages are not by any means to be considered ex- 
cessive. With respect to the earnings of the engines 
the table records what is the same in effect, although in a 
different way, that American locomotives are required to 
do an amount of work quite at variance with the notions 
entertained by engineers in this country. It is a noticeable 
fact, too, that American engines must take a much larger 
load than they do in this country, the earnings per mile 
run being much higher with them than with us 
although fares and rates are much lower in America 
than in England. The column in the table “earnings 
per train mile” gives a mean for the American lines 
of 7s. 4d., whereas the London and North-Western 
shows only 5s. 8d., the difference of earnings in favour 
of the Americans being nearly 30 per cent. The rates 
of transportation being considerably lower in America 
than in England, 30 per cent. is probably somewhat under 
the mark, and therefore we may infer that the load hauled 
in America is nearly 50 per cent. greater than in England. 
On some lines in this country the engines earn treble their 
own cost in the year, but the average is probably nearer 
double their own value. In America, on the other hand, 
the mean of the averages gives £7348 as the earnings of a 
locomotive in the course of a year, which must be at least 
three times their average original cost. Those of the New 
York Central line, a line which it must be confessed has 
few to equal it in any country for the value of its traffic, 
earn over £10,000 a year each, and in doing so return their 
own original cost about four times over. 

It is pretty evident that the practice of running half 
empty trains, of which shareholders are heard to complain 
in this country, does not prevail to any great extent in 
America. It isa remarkable fact that not one company 
enumerated in the table exhibits a smaller average earning 
per train mile than the London and North-Western. The 
highest average under this head which can be shown by 
any English company is probably that of the South-Eastern 
Company, who, in the year ended June, 1872, earned 





on their respective roads must be taxed to do the amount | . 
| running and repairing the rolling stock vary so greatly in 





£1,560,045 by running 4,196,816 miles, which is an average 
of 7s. 5d. per mile. Although this is the highest average in 
England it is fractionally less than the mean of the re- 


| corded American averages. 


It is, however, when we come to look at the matter from 
another point of view, that of working cost, that the 
balance turns so greatly in favour of the English lines. 
Unfortunately the information within our reach is not 
sufficiently complete to enable a perfectly reliable estimate 
to be formed of the actual cost of running and maintaining 
the rolling stock on the American lines, The few cases, it 
will be noticed, in which we are able to give the cost of 


themselves that it is probable the method of charging 
the same to revenue as adopted by the American 
Companies is not uniform on all the lines. There 
are three different methods in which the cost may 
be calculated, but by neither method is it possible to 
assimilate the current rate of expenditure on the different 
lines. The figures of the Lilinois Central alone come near 
the average in each calculation. The mean of the eight 
averages should, however, yield some approxinate informa- 
tion as to the cost at which the vast amount of work done 
by American railway rolling stock is earned. In the first 
place the mean shows that the working cost amounts to 
34 per cent. on the original value of the stock against only 
19 per cent.in England. It amounts to 24 per cent. of 
the receipts against only 14 per cent. in England. Per 
train mile it is 2s. against only 10d. in this country. How 
much of this vast difference of cost is attributable to the 
inferiority of the American roads and how much to the ex- 
cessive work the stock has to perform, it is impossible to 
estimate. The subject is worthy of careful consideration on 
the part of railway engineers ; and the figures in the table 
will be of great assistance in enabling them to form their 
opinions as to the relative merits of our own and the Ame- 
rican systems of equipping and “ operating” the railways, 


Statement of Number and Cost, Earnings, and Expenditure of the Rolling Stock on the undermentioned Lines, for the Year 1871. 


(American money converted into English at the rate of 4s, 2d. per dollar.) 
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* The private traders’ cars, 5619 in number, are herein included, at an estimate of 500 dollars each. + Estimated at—per Engine, 11,000 dollars ; per Passenger Car 5000 dollars; per Freight Car, 600 dollars. 
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COLONEL INGLIS’ GUN CARRIAGE TRIAL, 

On Thursday, October 16th, a trial took place in Woolwich 
Marshes of Colonel Inglis’ system of raising and supporting 
heavy guns in the positions required in compound pivoting. As 
some of our readers are aware, “ compound pivoting” is the name 
given to the device adopted for altering the height of that part 
of the carriage on which the trunnions rest, sv as to enable the 
gun to be breught to fire, with such depression or elevation as 
may be deemed necessary through «a very small port, which is 
thus on the same level with the gun, slightly above it, or below 
it, according to whether the gun is on the middle, bottom, or 
top step. All this will be found described in detail in THe 
ENGINEER of May 30th last. Colonel Inglis, R E., many years 
since—about 1866— proposed a peculiar carriage fitted with 
screw jacks for the fulfilment of the conditions of compound 
pivoting, and embodying in its construction other peculiarities. 
This carriage was selected with a view of testing both the screw 
and hydraulic method of lifting and lowering the 10in. gun of 
18 tons The carriage has the peculiarity of being carried on 
ten rollers—five beneath each side. Instead of being lifted 
merely on to rollers to facilitate running up, and Jet down on to 
its surface bearings before firing, so as to cause friction and check 
the recoil, this carriage is free to run, or, as it is termed, “all 
alive,” continually; consequently, it is necessary to provide un- 
usually powerful means for checking the recoil, in the shape of 
General Clerk’s water buffers, of which two are fixed beneath the 
carriage. The hydraulic jacks for lifting the weight on to the 
rollers are thus dispensed with, and that operation is no longer 
required ; but instead it becomes necessary to provide some 
arrangement for holding the gun from running up after the 
recoil. In the carriage in question a ratchet and pawl is fixed on 
one side. This has to be released before running up. The 
firing of the gun throws more strain on the platform on Colonel 
Inglis’ plan than usual, because it is transmitted through ten 
points—that is, the lowest points of the ten rollers-—instead of 
through the entire bearing surface of the lower edges of the 
brackets. The experiment, however, of Thursday was not in- 
tended to deal with this in more than an incidental way, the 
primary object being to try the comparative merits of the screw 
and hydraulic methois of lifting. It must not, however, be 
understood that Colonel Inglis now deliberately prefers screws to 
hydraulic jacks. His object is to try the screws rather as 
auxiliaries. He urges against the present sea-service carriages 
—-made with compound pivot arrangements—that if any required 
elevation falls just beyond the scope afforded by one step, it 
becomes necessary to lift the gun and saddle entirely on to the 
next step, there being nothing between ; whereas, by his method, 
the screw can be worked just as much as may be necessary. 
Colonel Inglis, in fact, appears to admit that the hydraulic jack 
offers great advantages if the gun can be fired off at any desired 
height ; but doubting this, he considers that the screws ought 
to be valuable auxiliaries. The lift is placed, as in the other 
service carriages, beneath the saddle on which the gun rests, 
The screw jacks are one on each side of it. When the gun is 
raised by the hydraulic power, the screw jacks may be kept 
following up easily, and the gun may be left resting on them. 
Should the hydraulic lift be out of order the screw jacks may be 
made to perform all the work required, though at the expense of 
loss of speed. 

Before coming to the trial it is necessary to explain that com- 
pound pivoting has hitherto only been used for naval guns. It 
is now proposed to introduce it for those forts where a small 
embrasure is desirable. The present demand is for Bermuda, 
where a port or casemate is adopted only 3it. Gin. in height, 
through which the 10-in. gun, with provision for raising and 
lowering it on its saddle through a distance of 12in., is able to 
fire at positions varying between 5 deg. depression and 10 deg. 
elevation. 

The trial commenced by raising the gun and saddle from the 
lowest to the highest position by hydraulic means. ‘This was 
performed by four men—two of whom were relieved by others 
during the process, six men in all being thus employed—in 
2 min. 1 sec. The whole was then lowered in 16 sec. The gun 
and saddle were then raised by screw jacks, which it was found 
could be done by sixteen men, working eight at a time in four 
or five successive reliefs, in 6 min. 33 sec., and lowered in 4 min. 
36 sec. ey 

The gun was then raised again to its highest position by 
hydraulic power, and left with the saddle resting on both the 
ram and the screws, in which position three battering charges of 
70 lb. of pebble powder were fired with a shot 400 1b. weight. 
The screws were then relieved and the piece left resting on the 
ram, in which position three more battering charges were fired 
without any apparent injury to the hydraulic lifts being caused. 
In each cas I 





the recoil was lively, though the hydraulic buffers 
brought the gun up without difficulty or injury. 

We have endeavoured to do justice to Colonel Inglis’ views, 
but we cannot think the screws are much required, or worth the 
great labour that they entail if they are to be used in following 
the hydraulic lift. As far as Thursday's trial went it appears 
that the gun may be fired when resting on the ram unsupported 
by screws or steps ; but repeated severe trial would be necessary 
to establish this. Under no circumstances, however, does it 
appear that Col. Inglis’ screws would be desirable ; for the time 
they might occasionally save would be a small matter compared 
to the labour and complication entailed constantly by their use. 











ON THE INTRODUCTION OF THE DECIMAL 
POINT INTO ARITHMETIC.* 

By J. W. L. Guatsuer, Fellow of Trinity College, Cambridge. 

De MorGan remarked that the history of any science might be 
compared to the course of a river that flows underground for a long 
distance. We see the waters before they enter the tunnel, and 
after they emerge swollen by the accession of numerous small 
streams that have joined them while out of sight; and all that can 
be learned about the nature and importance of these tributaries 
must be derived from a careful examination of the contents of the 
river before concealment and after emergence. Thus, in the case 
of arithmetic, nearly all our knowledge of the changes that took 
place during the darkness intermediate to the late classical period 
and the invention of printing is of an inferential character. Had, 
therefore, the completion of our system of arithmetic, by its ex- 
tension equally on both sides of unity, taken place during the dark 
ages, the exact determination of the writers to whom we owe the 
grand invention of a perfect system of decimal arithmetic would 
have been a matter of very great difficulty, and one which would 
have had for long to have remained in doubt. As it is, however, 
the improvement in question was only effected in comparatively 
recent times, and the investigation of the matter is attended with 
no difficulties beyond those of a bibliographical character, viz., the 
examination of all the works on arithmetic published between the 
years 1580 and 1630 that can be procured. To accomplish this 
completely is, however, very much more difficult than might at 
first sight appear. It is comparatively easy when an author is 
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known to have written on arithmetic to obtain a sight of the work 
itself in one or other of the great public libraries of this country, 
among the most important of which are those of the British 
Museum, Cambridge University, and the Royal Society; but it is 
only in the case of well known writers that the ordinary biblio- 
graphical works of reference afford much assistance. An insignifi- 
cant work on so vulgar and unworthy a subject as arithmetic was 
considered to be, speedily drops outof notice, and unless the author’s 
name is known in connection with some more important matter, 
is soon all but totally lost. The difficulty in any historical 
research, therefore, consists less in finding the books which are 
wanted, than in knowing what books to look for, and any claim 
for priority is always liable to be disturbed on the production of 
additional evidence, In fact, no one can be certain that he has 
all the evidence. Every assertion made is always to be under- 
stood as being true, not absolutely, but merely relatively to the 
writer’s knowledge, and a chance meeting with an obscure work 
may upset at once many opinions formed after careful research. 

The invention of decimal arithmetic is universally accorded to 
Stevinus, who stands to Belgium in a position very similar to that 
inwhich Newton does with regard to our own country, and there is 
reason to believe that this improvement was first published by its 
author in the year 1585, 

Peacock in his valuable ‘‘ History of Arithmetic” in the ‘* Ency- 
clopedia Metropolitana” that forms the standard, not to say the 
only work on the subject, speaking of Stevinus’ ‘*Arithmétique,” 
writes :—‘‘ We find no traces, however, of decimal arithmetic in 
this work, and the first notice of decimals, properly so called, is to 
be found in a short tract, which is put at the end of his ‘*Arith- 
métique” in the collection of his works by Albert Girard, entitled 
“*La Disme.” It was first published in Flemish about the year 1590, 
and afterwards translated into barbarous French by Simon of 
Bruges. De Morgan (‘‘Arithmetical Books,” p. 27) is quite right 
in his inference that it appeared in French in 1585, attached to the 
**Pratique d’Arithmétique.” A copy of this book (1585) with 
“La Disme” appended is now in the British Museum. On the title 
page of the Disme are the words ‘‘ Premierement descripte en 
Flameng, et maintenant conuertie en Francois, par Simon Stevin de 
Bruges.” These words appearing also in Albert Girard’s collected 
edition of Stevinus’ works (1634) no doubt gave rise to De Morgan’s 
inference, ‘‘ that the method of decimal fractions was announced 
before 1585 in Dutch.” The Cambridge University possesses a copy 
of 1585, entitled ‘‘De Thiende . . . Tot Leyden . . . 1585,” 
(Privilege dated December 20, 1584), and there seems every reason 
to believe, in the absence of any evidence to the contrary, that 
this was the first edition of this celebrated tract. DPeacock’s state- 
ment is probably founded on no other evidence than the sentence 
on the title-page of the ‘‘ Disme,” which appears also in Girard, 
De Morgan rightly remarks that Simon of Bruges is Stevinus 
himself ; but he cannot tell whence Peacock derived the date 1590, 
It is probable that it was merely a rough estimate obtained by 
considering the dates of the other worksof Stevinus. Stevinususeda 
cumbrous exponential notation; thus, he would have written 18 ‘2468 
as 18(0)2(1)4(2)6(3)8(4) [the exponential numbers being here placed 
between parentheses instead of being surrounded by complete circles 
for convenience of printing], and would have read it as 18 com- 
mencements, 2 primes, 4 seconds, 6 thirds, and 8 fourths. These 
exponents were retained by many writers for a long time and 
written 18,2’ 4'6'" 8 and in a variety of other ways. But 
the point chietly noticed in this communication is the determina- 
tion of who first perceived that a simple point or separator was 
suflicient to distinguish integers from decimal fractions, and that 
the exponential signs were superfluous. Peacock assigns this great 
improvement to Napier, the inventor of logarithms, on the ground 
of his having used a comma as a separator in his celebrated work 
the ‘‘ Rabdologia,” in which were introduced his numbering 
rods or bones, which were at the time regarded as an 
invention scarcely inferior to that of logarithms. The example 
in question is the division of 861094 by 452; the quotient 
is written as 1993,273 in the work, and immediately afterwards in 
the text as 1993,2'7"3'" in partial conformity with the practice 
of Stevinus, as Peacock states. 

De Morgan, in his ‘ Arithmetical Books,” and also in the 
**Companior to the Almanac” for 1851, disputes Peacock’s asser- 
tion, and insists that he cannot see the decimal point in Napier’s 
isolated result where the comma is immediately afterwards re- 
placed by marks to represent primes, &c. He remarks most truly 
that the inventor of the decimal point is the person who first 
regarded it as a permanent nojation in arithmetic, and not merely 
as a rest in thé course of an arithmetical process to indicate 
where the fractions commence. He recognises the decimal 
separator in Richard Witt, who wrote before Napier, as distinctly 
as he does in Napier, but is unwilling to accord the invention to 
either. If Napier used it, Witt used it before him ; but neither 
seems to have really appreciated the true value of a decimal 
separator, and De Morgan is doubtful whether to assign the real 
invention to Gunter, briggs, or Oughtred. 

The chief object of the present paper is to claim the invention 
for Napier, but not on the ground of anything contained in the 
** Rabdologia,” The mathematical works published by Napier in 
his lifetime were the ‘* Mirifici logarithmorum Canonis descriptio,’’ 
1614, containing the first announcement of the invention of 
logarithms, and the ‘* Rabdologia,” 1617. In 1619, two years after 
his death, the ‘‘ Mirifici logarithmorum Canouis constructio,” 
containing the method of the construction of the canon of 
logarithms, was published, edited by his son, and in_ this 
work the decimal point is systematically used throughout, 
On page 6 of this work the point is defined, and it 

















is explained that 10000000°0! is written for 10000000 io, that 
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25°803 is the same as 25 and that 9999998°0005021 is the 
1000, 
Q9909998 5021 2 we . “09 . 
same as 9999998 —————_ On page 8 we have 10°02 multi- 
10000000, 


plied by 5°216, and the result found to be 35°774452, and on pages 
25 and 24 occur decimals not attached to integers, viz., °4999712 
and °0004950. These show that Napier was in possession of all 
the conventions and attributes that enable the decimal point to 
complete symmetrically our system of notation, viz., (1) he saw 
that a point or separatrix was quite enough to separate integers 
from decimals, and that no signs to indicate primes, seconds, Xc., 
were required ; (2) he used ciphers after the decimal point and 
preceding the first significant figure, and (5) he had no objection 
to a decimal standing by itself without any integer. Napier thus 
had complete command over decimal fractions, and understood 
perfectly the nature of the decimal point in all its bearings, 
though it is doubtful whether he would have dared to introduce it 
into ordinary arithmetic. His views on the subject were pretty 
nearly identical with those of a modern arithmetician, and there are 
perhaps 200 decimal pointsin the ‘‘Constructio,” affordingabundant 
evidence on the matter. It is proper here to remark that the 
claims of Napier have been alluded to by Delambre and by Mr. 
Mark Napier, but without reference to the usual statements 
on the subject. Briggs, the calculator, and perhaps the inventor 
of the common or Briggian logarithms, also used decimals, but in a 
form not quite so convenient. Thus he writes 63°0957370 as 
63 0957379, viz., he prints a bar under the decimals, This 
notation first appears without any explanation in his ‘‘ Lucu- 
brationes,” appended to the ‘‘Constructio,” of 1619 Briggs 
used this notation all his life (he died in 1631), and he 
explains it in his ‘* Arithmetica Logarithmica,” of 1624. Oughtred’s 
notation, first used to the author’s knowledge in his ‘* Arithmetic 
Clavis,” 1631, differed only from Briggs’ in the insertion of a ver- 
tical bar to separate the decimals from the integers more com- 
pletely ; thus, 63]0957379. Oughtred’s and Briggs’ notation were 
essentially the same, the improvement of the former being no 
doubt due to the uncertainty that might sometimes be felt as to 








which was the first figure above Briggs’ line. From an inspection 
of MSS. in the handwriting of Briggs and Oughtred, the author 
was enabled to say that both made the separating mark in the 
same way, viz., they made the upright mark, usually just high enough 
to fix distinctly what two figures it was intended to separate, and 
rarely troubled themselves to continue the horizontal line to the 
end of the decimals if they were numerous. Thus Oughtred wasa 
follower of Briggs, and only made an improvement in the printed 
notation. It is clear that, in writing, Briggs’s rectangle was almost 
as convenient as Napier’s point, and there is every probability that 
Briggs appreciated all the properties of the separator as completely 
as did Napier, but in his eight pages of ‘* Lucubrationes” he has left 
much less to judge by than has Napier. Gunter followed Napier, 
and used the point, as also did Wingate, who seems to have been 
the first to introduce the point into common arithmetic as one of 
its ordinary symbols, 

Thus, on the whole, it appears that both Briggs and Napier saw 
that a mere separator to distinguish integers from decimals was 
quite sufficient without any exponential marks being attached to 
the latter, but that Napier used a simple point, while Briggs 
employed a bent or curved line, for which in print he substituted 
merely a horizontal bar subscript to the decimals ; that Gunter 
and Wingate followed Napier, while Oughtred followed Briggs’s 
method, and made an improvement in the mode of printing it. 
Napier has left so many instances of the decimal point as to render 
it pretty certain that he thoroughly appreciated its use, and there 
is every reason to believe that Briggs had, in 1619, an equal com- 
mand over his separator, although there are not enough printed 
instances of that date to prove it so conclusively as in Napier’s 
case. The Napierian point and the Briggian separator differ but 
little in writing, and as far as manuscript work is concerned, it is 
not difficult to see why many should have considered the latter 
preferable, as it was clear and interfered with no existing notation. 
Had either Briggs or Napier derived their decimal systems, 
the one from the other, it is probable that whoever accepted the 
other's principles would also have adopted his separator. It is 
very curious that the first separator used, or rather one of the 
first two, viz., the point, should have been that which was 
ultimately adopted. All through the seventeenth century expo- 
nential marks seem to have been common, on Which see Sir Jonas 
Moore’s ‘‘ Arithmetick,” 1660, and Samuel Jeake’s ‘‘ Compleat 
Body of Arithmetick,” 1701, written 1674. 

Napier’s ‘‘ Rabdologia” of 1617 was translated into several 
other languages, and by the comparison of the example alluded to 
by Peacock, as it appeared in these translations, the author has 
been enabled to estimate roughly the state of decimal arithmetic 
in the ditferent European countries from 1620 to 1630. 








PRESENTATION OF A TESTIMONIAL TO Mr. CUNLIFFE OWEN. 
On Tuesday evening a silver dessert service and a cheque for thir- 
teen hundred guineas was presented at Willis’s Rooms to the 
Secretary of the British Commission at Vienna, with the follow- 
ing address: — ‘*We, the undersigned, have much pleasure in 
asking you to accept a piece of plate for yourself, accompanied by 
a purse of thirteen hundred guineas, together with a case of jewel- 
lery for Mrs, Owen, as a small remembrance of our pleasant asso- 
ciation together during the time you officiated at Vienna as Secre- 
tary to her Majesty’s Royal Commission for the Universal Exhibi- 
tion. We desire to offer you this small tribute of our esteem and 
regard, not only to testify our appreciation of the able manner in 
which you have discharged your arduous duties as Secretary of 
the British Commission, and for the courteous and urbane manner 
with which the wants of every exhibitor were attended to by 
you, but also for the earnest and loyal manner in which you 
stedfastly fought the battles of the British section, and un- 
flinchingly maintained the policy of his Royal Highness the 
Prince of Wales and the members of her Majesty’s Com- 
mission, that whilst the individual interest of each exhibitor 
should never be neglected, the prestige of Great Britain and her 
future prosperity on the Continent, as a great manufacturing 
nation, should be energetically upheld, At the close of this great 
undertaking we may be permitted to wish you health and pros- 
perity in your future path through life, and that every blessing 
may always attend both your family and yourself. Colin Minton 
Campbell, treasurer; John Head, secretary.” The inscription on 
the silver dessert service presented to Mr. Owen runs as follows: — 
“To Philip Cunliffe Owen, Esq., this silver dessert service and a 
purse of thirteen hundred guineas, are presented by 275 British 
exhibitors at the Vienna Universal Exhibition, as a small token 
of their esteem and regard, and in remembrance of his unwearied 
exertions on their behalf whilst Secretary of her Majesty’s Royal 
Commission, October 21st, 1873.” The inscription on the jewel- 
lery presented to Mrs. Owen is :—‘‘ Presented to Mrs. Philip 
Cunliffe Owen, by a large number of exhibitors and friends at the 
Vienna Universal Exhibition of 1873, as a small token of: their 
esteem and regard, and in remembrance of her many acts of dis- 
interested kindness, October 21st, 1873.” 

WoRKMEN’s HOMES AND WorkKSHoPs.—A praiseworthy attempt 
is being made in Paris to form colonies in which men working on 
their own account or small masters employing one, two, or more 
assistants, may find workshops, motive power, and lodgings for 
themselves and families under the same roof. The plan was 
originated by an architect. named Seménil, and having been taken 
up a year since by a company, an excellent commencement has 
been made. A large plot of ground has been secured in the heart 
of the workman’s quarters of St. Antoine, and now a complete 
strect, containing nineteen large houses, is constructed and bears 
the name of Rue de lindustrie St. Antoine, connecting the old 
Faubourg St. Antoine with the Boulevard Voltaire, formerly 
Boulevard Prince Eugéne. All these house combined dwellings 
and workshops, and the arrangement for light and ventilation, and 
for the supply of water and gas, have been carefully secured. Each 
house has its concierge, or porter, as usual in Paris, and it is the 
business of this functionary to keep the court and staircase of the 
house clean, to take in letters, and give generally answers to all 
inquiries ; in addition te this, however, the concierge has a sort of 
police power with respect to the removal of furniture, the hours 
of admission, &c. A useful innovation is borrowed from the 
chambers of London and other places, in the provision in the 
entrance lobbies for the painting of each lodger’s name and business, 
with the number of his floor and rooms, The motive power is 
supplied by a steam engine of 200-horse power, which, with the 
shaftings, &c., have been supplied by the well-known company 
Cail and Co., of Paris. The power is distributed throughout the 
houses on both sides of the street, in the basement, ground, 
entresol, and first floors, and if found needful, power will be 
extended to the other parts of the building by means of compressed 
air, but this is a matter for future consideration; and a patent has 
been taken out for the future application of the escaped air to 
ventilation and blowing purposes. The apartments and workshops 
are not yet all ready to receive their tenants, but the applicants are 
numerous, and have already more than one hundred and sixty 
occupants, The principal occupation of the Faubourg is that of 
furniture and cabinet making, and most of the tenants belong t? 
some branch of those trades, which bring in their train woo! 
turners, fret cutters, metal workers, and other industries ; but 
there is a host of trades in Paris in which little masters still exist, 
such as bronze turners and fitters, and the makers of the thousand 
and one nicknacks known as articles de Paris, and small wares 0 
all kinds, It should have been mentioned that amongst other 
conveniences is the supply of hot water to each tenant. Another 
good point about the undertaking is the aspect of the new indus- 
trial street, which is pleasant and light, and has none of that pene: 
tential, hospital-like appearance which so unpleasantly indicates 
mode! lodging-houses in general. Already a baker, a wine shop 
keeper, and an apothecary have opened their shops there, 








baths form a feature in the new strect, which is only the first o 
those which are to form the industrial city of St, Antoine. 
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RAILWAY MATTERS. 


THE works upon the new Transversal railroad have begun. The 
first section Friburg-Payerne will be finished towards the end of 
next year. 

THE last stone of the Irfternational Bridge at Fort Erie, 
Ontario, has been laid. The bridge will be ready for trains on the 
27th inst. 

A NEW company has been formed for the Lausanne-Ouchy Rail- 
road, to be worked by water and air pressure, according to the 
Seiler system, 


THE Riband’Telegraph Post Company (Limited) have just supplied 
two coal sheds fitted with their posts to the Tamjong Paggar Dock 
Company at Singapore. 

A BILL authorising a loan of £100,000, forthe construction of a 
railway and telegraph from Geraldton to Northampton, and a line 
of telegraph from Newcastle to Champion Bay, has been passed by 
the Legislative Council of Western Australia. 


“* Herepath” states that the line of Italy vid the Simplonis to be 
offered for sale on the 24th of November, at £153,520. The biddings 
are to be made by advances of not less than £400 each. If no 
advance is made on £153,520, a fresh sale is to be attempted three 
months later. 

THE Turkish Minister of Posts and Telegraphs has intimated 
that a new line of telegraphic communication with Greece has been 
opened by way of Tchesme and the island of Scio. The price of a 
single twenty-word despatch from Constantinople to Syra has 
been fixed at the very stiff rate of 5s. 9d., an almost prohibitive 
tariff, one would think. 


ONE thousand men, two-thirds of the entire force, have been 
laid off at the Rogers Locomotive Works, Paterson, New Jersey, 
on account of the countermanding of an order for sixty locomotives 
for a reilroad the name of which is not given. The other works 
have not discharged any hands, and say they have work enough to 
keep them busy all winter. 

THE new line of railway between Whitby and Scarborough, to 
join the main line of the Great Eastern Railway, which has for 
some time been in progress, is now being pushed forward with 
extraordinary energy in order to have the line opened at the 
earliest possible date, and last week some hundreds of additional 
workmen were taken on at the Whitby end of the line, where the 
contractor is making great progress. 


Curiosity has occasionally been attracted by the question of 
what becomes of all the cancelled railway tickets? The average 
number issued in Paris is about 30,000 daily, making an annual 
total of 10,940,000, and the figure for the whole of France is cal- 
culated at 40,000,000. The weight of each morsel of cardboard is 
one gramme, and the sum realised by the companies selling them 
wholesale to the paper-makers, to be remade, is from 16,000 to 
18,000 francs, 

A PHILADELPHIA dispatch, under date of October 6, says : 
“The Baldwin Locomotive Works have discharged 200 out of 
2700 emplonés. Considerable work has been done ahead of time, 
and ten locomotives will be delivered weekly, until the middle of 
next month, to the Pennsylvania Railway Company. They have 
delivered eighty-five locomotives, and will make fifteen more when 
required. ‘The reduction in the number of hands was caused 
partly by the cancelling or postponing of orders by parties whose 
position did not warrant their fulfilment, but mainly in the 
falling off in the number of orders received. 


THE Government of India have sanctioned anestimate amounting 
to Rs. 76,000, for the construction of a new line of telegraph from 
Carwar to Dharwar ; and has approved of the dismantlement of 
the Goa-Carwar and Coompta-Mangalore sections of the coast line, 
arrangements by which it is anticipated that an annual saving of 
Rs, 24,000 will be effected. The line to Goa from Belgium vid 
Vingorla is to be maintained, as the Government of Portuguese 
India has consented to the annual payment of Rs. 1638, which is 
the estimated cost of the up-keep of that line, and which is said 
not to be required departmentally. 


A NEW route of tramway travelling will be commenced this week 
by the opening of the new line from Vauxhall-bridge to the 
Pimlico and Victoria Railway for public traffic, and passengers 
from Brixton, Clapham, Camberwell, and Westminster and Black- 
friars bridges, arriving at the tram junction at Kennington, 
can change cars and travel to Victoria. The Tramway Company 
provide neatly constructed omnibuses to convey passengers 
arriving by tramway on the Surrey side of Vauxhall over the 
Vauxhall Bridge and transfer them into cars running on the new 
line at one fare. On Tuesday one-horse cars ran from Camberwell 
to Vauxhall, 


THE amount paid by the railroad companies as compensation for 
injuries to persons for the last year was: England and Wales, 
£246,701 ; Scotland, £45,971 ; Ireland, £6717 ; and for damage and 
loss of goods, England and Wales, £156,106 ; Scotland, £19,708 ; 
Ireland, £10,804 ; making a total under both heads of £486,008. 
Last year the amount contributed to the parochial and municipal 
rates by railroads in Great Britain, through rates and taxes, was 
£1,020,780 ; of this England and Wales supplied £859,306 ; Scot- 
land, £100,708 ; Ireland, £60,766. The amount paid by the rail- 
roads in England and Wales and Scotland for Government duty on 
passengers was £502,626, Ireland being exempt from this tax. 

A BurENos Ayres paper gives a full account of the ceremony 
connected with the commencement of the Rosario Railway. This 
line, with its various branches, represents a total of 500 miles, and 
will start from Almafiro, passing through the little town of San 
Martino, close to Pilau, and from thence to Capillar del Senor, and 
thence in a straight line to Rosario, a distance of 186 miles. By 
the terms of the concession the main line will have branches to the 
various towns and ports along the route. The extent of these 
branches will be as follows :—Zarate, 21 miles ; Salto and Rozas, 
10; San Nicholas and Pergamino, 70 ; Arrecifes, 25; San Pedro, 
20; Baradero, 21. The country through which the trunk line and 
its branches passes is admitted to be the richest and most thickly 
populated in the province of Buenos Ayres. 


Ar the general meeting of shareholders of the North-Eastern 
Railway Company held at Zurich, the directors were authorised to 
take measures for the construction of the following additional 
lines of railway ; viz., from Zurich to Rapperschwyl by the right 
bank of the Lake of Zurich, a distance of 33 kilos., estimated to 
cost 14 millions of francs. The second is from Schaffhausen to 
Engen, 26 kilos., at a cost of 5,400,000 francs; the third from 
Ziegelbrucke to ( Haris, 11 kilos., and the fourth from Glaris to 
Linthal, 15 kilos,; the estimated cost of the two last being also 
5,400,000 francs, The communes interested will supply a portion 
of the necessary funds, and if the company can obtain running 

wers over lines now in the course of construction between Schaff- 

usen and Thayingen, and between Glaris Naefels, the total sum 
to be provided py them will be reduced to 13,500,000 francs, 


, CoLoneL Hurcumnsoy’s report to the Board of Trade on the 
atal railway accident near Guildford on the 9th September, has 
been printed. Three passengers were killed and thirty others 
Were more or less injured, through a train being thrown off the 
by coming into contact with a bullock which had strayed 
Fe the line. Colonel Hutchinson says it is a question whether 
driver would have been wiser to have increased rather than to 
they hed his speed on sighting the animal, but at any rate 
po deserves no blame for acting as he did. The Colonel 
is that had the train been supplied with continuous brakes, it 
almost certain that the results of the accident would have been 
vid - Serious. He suggests that some appliance should be pro- 
tic ed in front of the engine for throwing off the line any obstruc- 
ton that may be met with. 





NOTES AND MEMORANDA. 


SopIuM amalgam is said to be advantageous as a means of 


| simplifying the method of dry gilding iron, and for painting gold 


designs thereon. By simply rubbing with the amalgam the sur- 
faces of iron and similar metals, although vxidised, are at once 
amalgamated. Some solution of chloride of gold is then applied 
quickly on the amalgamated surface, and the mercury volatilised 
by the heat of a lamp or fire. A very uniform gilding is thus 
obtained, admitting of high polish. With silver and platinum 
salts similar results are obtained. 


THE experiments of M. Barthélemy, on the passage of gases 
through vegetable colloidal membrane, lead to the conclusion that 
the natural colloidal surfaces of vegetables have, for carbonic acid, 
an admissive power which is from thirteen to fifteen times more 
considerable than that for nitrogen, and from six to seven times 
greater than that for oxygen. These experiments, proving the 
dialysis of carbonic acid through the cuticle of leaves, are of the 
same nature as the investigations of Dutrochet on membranes and 
aqueous solutions to determine the endosmose by the cellules. In 
a word, cuticular respiration appears sufficiently proved by the 
presence of this membrane on all the organs. 

THE Journal of the Franklin Institute says, ‘It appears that 
chloroform affords an excellent solvent and means of separation 
for many vegetable poisons, and hence is highly valuable in 
chemico-legal investigations, For example: by shaking the solu- 
tion, first made alkaline, with chloroform in the cold, the following 
are quickly and completely extracted :—Strychnine, quinine, 
quinidine, cinchonine, caffeine, theobromine, emetine, atropine, 
hyoscyamine, aconitine, veratrine, narcotine, codeine, nicotine, and 
conine. More slowly are brucine, colchicine, and papaverine taken 
up from alkaline solution ; with the aid of heat sabadilline, and 
in small quantity narceine. Picrotoxine goes over to the chloro- 
form far more easily from acid than from alkaline solution. 
Neither morphine nor solanine is taken up by chloroform, By 
shaking the alkaline chloroform solutions of the above bodies with 
dilute acids the bodies themselves are obtained pure, leaving 
behind any fatty or foreign bodies in the chloroform. It is worthy 
of notice that a systematic process of separating these organic 
poisons, based upon these facts, has been devised. 


FREEZING mixtures produce cold by the rapid conversion of 
solids which they contain into fluids, thus rendering latent a portion 
of their sensible heat. They are composed of a mixture of various 
salts, which, to produce the desired cifect, are dissolved in water. 
Numerous “* freezing powders” are sold. One that is recommended 
is composed of: One part by weight of crude powdered sal- 
ammoniac, intimately mixed with two partsof pulverised saltpetre ; 
and to this when required for use, add an equal bulk of carbonate 
of soda. Another valuable one is composed of : Five parts of salt- 
petre and five of sal-ammoniac, in sixteen parts of water. Pre- 
pared freezing powders are sold at moderate prices. The salts 
being mixed with water, but vessels containing the liquid to be 
frozen is rapidly moved about in the solution. This method has 
long been known in the East. In the “ Institutes of Ak-bar,” : 
prince who reigned in India at the end of the sixteenth century, 
the process is thus described: ‘‘ One part of saltpetre must be 
thrown into two parts of water, and in this mixture a vessel of 
pewter or silver, closely stopped, and containing the liquid to be 
frozen, is whirled rapidly for a quarter of an hour.” Many im- 
proved contrivances, for bringing the surface of the vessel contain- 
ing the liquid to be frozen into free and rapid contact with the 
freezing mixture, are sold as ‘“‘freezing” and “ ice-making 
machines ;” but their principle is the same as that laid down in 
the ‘Institutes of Ak-bar.” 


CONTRIBUTIONS by F. Kupelwieser and R, Schoeffel to the study 
of the blast-furnace process appear in the Berg-und Huctten- 
maennisches} Jahrbuch fuer Leoben, &ec., vol. xxi., No. 2. The 
authors’ object was not merely to observe the temperature of the 
furnace, but also to ascertain the changes which the gases under- 
went in ascending it and through which the ores and fluxes passed 
in their descent. Alloys were used to determine the temperature. 
The experiments were carried on at the Urbna charcoal furnace at 
Eisenerz, 42ft. high, 9ft. diameter at top, 75ft. at top of boshes, 
and 5ft. at hearth, in which white iron is produced containing 3°79 
per cent.C. The researches were chiefly directed to the following 
points; manner of working the furnace ; determination of the 
period during which the ores and fluxes remain in the furnace ; 
withdrawal of ore and gas samples from the furnace ; pressure of 
the gases within the furnace ; temperature in the furnace ; ana- 
lyses of the gases, ores, fluxes, and products; chemical changes 
which the materials charged at the top undergo until they reached 
the tuyeres ; alteration of the composition of the gases from 6ft. 
above the tuyeres to the furnace-top; and utilisation of heat 
within the furnace. The rapid reduction of ores during six to 
seven hours in this charcoal furnace is due to their porosity and 
the high temperatures predominating in the upper portion of the 
furnace, to which cause is also due the rapid and energetic action 
of the gases and the conversion of carbonic acid to carbonic oxide. 
The latter is for the most part produced directly in front of and 
above the tuyeres, and asit ascends the furnace there is a constant 
strife with regard to the formation of carbonic acid and carbonic 
oxide gas. 


THE latest improvements in spinning glass are due to the Vienna 
manufacturer Brunfaut, who exhibited his talent in this speciality 
in 1850 at Pesth. After manifold trials, he discovered a com- 
position which may be made at any time into curled or frizzled 
yarn. The frizzled threads surpass in fineness not only the finest 
cotton, but even a single cocoon thread, and they appear at the 
same timefalmost as soft and elastic as silk lint, The woven glass 
flock wool has quite recently been used as a substitute for ordinary 
wool wrappings for patients suffering from gout, and its use for 
this purpose has been, it is stated, successful. Chemists and 
apothecaries have found it useful for filtering. The smooth threads 
are now woven into textile fabrics, which are made into cushions, 
carpets, table cloths, shawls, neckties, cuffs, collars, and other 
garments, &c. They may be used for weaving the figures in 
brocaded silk or velvet. Asa material for fancy dresses, tapestry, 
for covering furniture, for laces, embroidery, hosiery, Xc., 
the glass tissue will probably at some future time occupy a 
prominent place. Owing to its brilliancy and the splendour 
of its colours, it is the most beautiful material for dressing 
the hair, neck, and head. In softness, the glass yarn almost 
approaches silk; and to the touch, it is like the finest wool 
or cotton. It possesses remarkable strength, and it re- 
mains unchanged in light and warmth, and is not altered by 
moisture or acids, Spots may readily be removed by washing. 
Being non-inflammable and incombustible, it is especially valuable 
for making dress materials for ladies. Clothes of glass fabrics are 
much warmer than those of cotton or wool; at the same time, 
they are of low specific gravity. They are also adapted for veils, 
as they repel the dust remarkably well. The composition of the 
materials is still a secret, and the spinning requires extraordinary 
dexterity and constant attention. This part of the business is 
said to be very trying to the sight. It is stated that, with a wheel 
of a diameter of five Austrian yards, one operative is able to spin 
3000 yards per minute. The cloth (which is equal to about eleven 
drachms avoirdupois) is sold for two-florins—ninety-three cents 
gold. Some manufactures of glass yarn are sold at the following 
prices : Bedouin tassels from 2s. to 3s.; eagle feathers from 1s. 6d. 
to 3s. 6d.; ostrich feathers from 2s. to 8s.; bouquets, 3s.; cuffs, 
5s. 6d.; ladies’ neckties, 2s. to 18s.; gentlemen’s neckties from 2s. 
to 8s. 9d.; watch chains from 1s, to 4s.; chignons from 2s. to 18s.; | 
trimmings, 1s 6d. and upwards per yard ; ladies’ cloths from 6d. 
to 9d. per yard ; ladies’ hats from 18s, 6d. to £3. In conclusion | 
the Journal of Applied Science states that the Austrian Minister 
of Commerce has already organised schools for glass spinning in | 
the principal seats of glass manufacture in Bohemia. ! 





MISCELLANEA, 


THE Northern of France has concluded a coal contract with the 
Anzin Mines Company at a reduction of 5s, per ton. 


THE Government of India have accorded the sanction to certain 
revised estimates, amounting to Rs. 1,06,64,022, for the southern 
extension of the Great Southern of India Railway. 


Tue Eastern of France Railway Company, which hitherto has 
purchased its coal principally in Belgium, has concluded a contract 
with the Prussian authorities for the supply of 120,000 tons of coal 
per annum from the Saarbruck mines, The contract is to extend 
over ten years, 


ACCORDING to the Gaceta Industrial, Meyer, a civil engineer, has 
discovered that the introduction over night of from half a litre to 
a litre of ammonia into the amalgamation tank for mirrors, 
entirely prevents salivation and similar derangements among the 
workmen, due to the mercurial vapours. 


THE American Manufacturer says, that about 7000 acres are 
cleared of timber each week day in the United States. Of the 
annual crop 75,000,000 dols. worth goes to fuel and twice as much 
to fencing. The locomotives in North America consume no less 
than 700,000 cords, or 500 acres a year. 

A work of enormous magnitude is now engaging the attention 
of American engineers. It is proposed to enlarge the St. Philip 
Canal, at the outlet of the Mississippi River, at an estimated 
expenditure of 12,000,000 dols. This sum, it is expected, will be 
necessary to make a ship-canal which will enable ocean vessels of 
the greatest burthen to reach New Orleans without being ob- 
structed by the bars. 

A prospectus has beenissued of the Prideaux Patent Cement 
Company (Limited), which isformed for the purpose of purchasing 
the rights secured by the late Mr. Thomas Prideaux, under royal 
letters patent, for an invention whereby the waste of gas, soap, and 
chemical works is utilised, and manufactured into cement capable 
of resisting the effect of fire and damp, and for working the same. 
The capital is fixed at £50,000 in £5 shares, 

WHAT is claimed to be the largest piece of iron casting ever 
made west of the Alleghenies is now in course of construction at 
St. Louis. It is an immense iron bed plate, 18ft. long, 9ft. wide, 
and 7hin, thick, weighing between forty-four and forty-five 
thousand pounds. It is made for the Plattin Creek Plate Glass 
Company, and it will be used at the bed upon which the molten 
glass will be rolled out into smooth plates, 


THE area occupied by the Pascal Ironworks of Morris, Tasker and 
Co., in Philadelphia, is twelve acres, two-thirds of which is en 
tirely covered with buildings. There are in constant operation in 
the works twelve boilers and seven steam engines, representing a 
total aggregate of 1000-horse power. The engines in «listant parts 
of the vast range of shops are supplied with steam by long lines 
of well coated steam pipes, which, in several instances, are over 
600ft. from the boilers. All the machinery of the establishment 
is present in duplicate, to meet any exigency which might arise 
from breakage or other cause. 

WE are informed that a series of methodical observations on the 
various movements of a ship affected by waves was carried out on 
board the ship Norfolk during her last voyage from Melbourne to 
London, The observations during the voyage (from July 24 until 
October 16) were effected by self-registering instruments, under 
the care of Mr. W. T. Deverell, on behalf of Mr. Spencer Deverell, 
of Portland, Victoria, who has devoted many years’ study to the 
mathematical investigations of the movements of ocean waves and 
to their action upon a floating body. We have not as yet however 
been placed in possession of any of the facts. A complete report 
will constitute no doubt a valuable contribution to naval literature, 


THE hopes of success for the experimental shipment of frozen 
meat by the Norfolk from Australia have been disappointed. 
On the arrival of the vessel it was acertained that, owing to 
defects in the construction of the tanks which contained the 
meat, the waste of ice was greatly in excess of the calculations, 
These defects were discovered shortly after leaving Melbourne, and 
every exertion was made by those on board to remedy them, but 
it was ultimately found necessary to throw the whole quantity 
overboard. Hence this costly experiment has determined nothing 
as to the possibility of sending meat in the proposed manner from 
Australia. The defects, it is stated, were purely mechanical, and 
such as can certainly be obviated. 


Some further correspondence has taken place on Zanzibar coal. 
The Officiating Superintendent, Geological Survey of India, 
writes, with reference to some specimens sent him for analysis, 
on the 29th July :—‘*Two good museum specimens of about 
seven inches cube were obtained from the box, one consisting en- 
tirely of the brighter and purer coal, the other of the mere shaley, 
earthy kind. A _ picked piece of the better kind was analysed 
separately, and then all the remaining fragments, several pounds 
in weight, were pounded up to get a good average. The pieces 
formerly analysed seem to have been a little better than the 
average as here taken, and the general character of the coal was 
then fairly discriminated. In structure and composition it closely 
resembles the Indian type of coals. The better variety, which 
seems to occur in good sized and firm blocks, easily separable from 
the more shaley parts, has about the composition and heating power 
of fair Ranecegunj coal,” 





A PLAN has been adopted in some parts of Wales for the pretec- 
tion of puddlers from the heat of the furnaces, which is described 
as follows :—Two screens cover the front of the furnace on either 
side of the puddling door, while the middle screen nearly covers 
the puddling door, leaving the hole exposed. The outer screens 
are tixed by hooks to the top of the ordinary furnace front plates, 
and the middle screen is supported by a counterbalance weight, in 
order to permit it at pleasure either to be lifted, to uncover the 
puddling door when a ball is to be removed, or to be replaced, to 
cover the door. The heat from the furnace is received upon and 
absorbed by screens, which are kept cool by jets of water projected 
upon their outer sides, by a horizontal waterpipe near the top of 
the screens. The water runs down the screen in a continuous 
stream, and is conducted by troughs at the bottoms of the screens, 
and by pipes to the bosh or water box used for cooling the puddler’s 
tools, no more water being required than is usually necessary for 
supplying the said puddler’s bosh or water box. This method of 
protecting the puddler is said to be so effectual as to keep him 
comparatively comfortable, and enable him to do more work than 
can be done under other circumstances. 


LONDON INTERNATIONAL EXHIBITION, 1874.—Her Majesty’s 
Commissioners have announced that one of the classes in this year’s 
Exhibition will be civil engineering. The class will be divided into 
the following sections :—Section (a), Civil engineering, architec- 
tural and building contrivances ; Section (b), Sanitary ap tus 
andjconstructions ; Section (c), Cement and plaster work. fexhibi. 
tors who may wish to show new methods of construction in actual 
operation, during the Exhibition, will (with the committee's 
approval) be allotted space in the western annexe whereon to build, 
&c., in view of the visitors of the Exhibition. In the same annexe 
will be shown specimens of dwellings for the industrial classes, 
which her Majesty’s Commissioners are desirous of obtaining if 
possible from all parts of the world. It is also in contemplation 
to obtain a collection of diagrams of ancient and modern build- 
ings of all countries and the co-operation and assistance of all 
interested is invited. Another class of the 1874 Exhibition 
will be “* heating by all methods” ‘‘and all kinds of fuel.” In 


| connection with this class the Society of Arts have already 


announced offers of prizes. Forms of application to exhibit and 
all necessary information can be obtained at the offiees of the Ex- 
hibition. The latest date for sending in applications is the Ist 
January, 1874. 














266 THE ENGINEER! |Ocr. 24, 1873. 


— 


COMPOUND DIFFERENTIAL PUMPING ENGINE, NEW HARTLEY PITS. 


MESSRS, HATHORN, DAVIS, AND CAMPBELL, ENGINEERS, LEEDS. 
(For description, see page 268.) 
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SOCIETY OF ENGINEERS. 
October 6th, 1873. 
Mr, W. MacGrorce, Vice-President, in the Chair. 

**On Recent Improvements in Pumping Engines for Mines,” 
by Mr. Henry Davey. 

The author believes that the relative merits of different types of 
pumping engines have been discussed on former occasions by the 
members of this Society, and it is not with the view of renewing the 
controversy that the author selects this subject, but in order to 
bring before the Society two recent modifications in pumping 
machinery. In doing so he purposes to touch upon some iraportant 
points connected with pumping engines generally. In designing 
pumping machinery for mines, as also in designing steam machinery 
of all kinds, the three great questions which should be thoroughly 
and relatively considered are—economy of fuel, economy of main- 
tainance, and economy of construction. After briefly directing 
attention to these «nestions, the author proceeded to describe 
the new pumping engines for pit ind dip workings, which were 
illustrated by models, drawings, and photographs, The im- 
portance of economy in fuel was never more keenly realised than 
at the present time, notwithstanding the great advances which 
have been made to reduce the consumption, Our steam engines 
consume annually 57,000,000 tons of coal, which at the present 
moment may, perhaps, be reckoned at 15s, per ton, representing 
over £27,000,000 sterling ; an economy of 25 per cent. would, 
therefore, effect a saving of nearly £7,000,000 annually. In 
Cornwall the cost of coal has, ever since the introduction of the 
steam engine into that county, been a subject of vital interest to 
the mining community, and in a period of twenty years the 
improvement effected in the Cornish pumping engine reduced the 
consumption of coal to one-third that at first required, making a 
saving of £90,000 per annum, which, at the present price of coal, 
would amount to £140,000 sterling. Whilst the engineers of 
Cornwall were thus perfecting their engines and developing the 
principle of expansion, colliery proprietors could well afford to be 
careless on the matter, but the time has now arrived when coal 
which can be used for steaming purposes in collieries meets with a 
profitable sale for other uses, Besides this, owr coal mines are 
being worked deeper and deeper every year, so that the propor- 
tionate amount of pumping necessary for a given “‘ output” is 
greatly augmented. At a coal pit in the North of England where 
the author is now putting down plant, the weight of water pumped 
to the surface in draining the workings will be nearly four times 
as great as that of the coal raised. With such enormous pro- 
portionate amount of pumping it is not unusual to find a con- 
sumption of from 121b, to 16 1b. of coal per horse-power per hour. 
A good compound engine will work with less than one-fourth that 
amount of fuel. The saving, therefore, to be effected on 400-horse 
power of actual work by the substitution of a compound engine 
would be at the lowest estimate 36 tons in twenty-four hours, 
which, taken at 5s. per ton at the pit’s mouth, would amount to 
the modest sum of £2700 per annum. The old 400-horse power 
engine consuming about 50 tons of coal per day would weigh 
probably from 90 tons to 100 tons, if a single acting engine, as 
many are, whereas acompound engine of the same power, which 
the author will presently describe, weighs only about 55 tons. 

The author is now constructing one of these engines to replace 
an old one, engaging that it shall consume only one-fourth the fuel 
now used. It is well known that the leading principle of economy 
in the steam engine is that of expansion of steam, and the intro- 
duction of the second cylinders to form a compound engine gives no 
theoretical advantage, but is purely a practical question, By the 
introduction of the second cylinder the maximum strain thrown 
on the piston and its attachments is greatly reduced, and a greater 
uniformity of motion and of strain is secured. In the example 
before us the variation of force during the stroke is about three to 
one with an eightfold expansion, whereas with a single cylinder 
engine it would be as eight to one. In Cornwall some years ago, 
during the race for economy of fuel, engineers carried expansion in 
a single cylinder to the utmost limit ; Taylor’s 85in. Cornish engine, 
having a 10ft. stroke, was worked at the United mines with a ten- 
fold expansion, and did a duty of 112 millions, but it ultimately 
broke down from the excessive strain thus thrown on the pump rods, 
Since then a lower and safer grade of expansion has been employed. 
This engine proved that which has been proved over and over 
again, namely, that such a grade of expansion cannot be safely 
employed in a single cylinder engine. Cornish engines are now 
worked with a threefold, and at most a fivefold expansion, 
and this partly accounts for the falling off in the duty reports. 
Experience has proved that the second cylinder is necessary 
where expansion is carried to a great extent. The author 
would here remark that the practice of recording the duty which 
has been carried out in Cornwall might be advantageously 
adopted in the colliery districts, but the report should be 
more complete than those of Cornwall, and should give the 
grade of expansion and the boiler pressure employed, besides 
separating the duty of the boiler from that of the engine. ‘Thirty 
years ago the average duty of pumping engines in Cornwall was 
sixty-seven millions, whereas now 1t scarcely reaches forty-eight 
millions, and it is a great pity that the duty reports have not re- 
corded the grades of expansions, for then we should probably be 
able readily to discover the cause of the falling off in efficiency. 
There are two types of the differential expansion pumping 
engine—the single cylinder and the compound engine—the designs 
and arrangements of each being varied to suit different applica- 
tions (see page 266), On the screen are drawings of a compound 
engine now being constructed by Messrs. Hathorn, Davis, and 
Campbell, of the Sun Foundry, Leeds, for the New Hartley 
Colliery, in the North of England, and on the table lie photo- 
graphs of a pair of single cylinder engines at the Clay Cross 
Colliery, Also of a pair of similar engines at Newton Cap 
Colliery (see page 274), which have been made by the same 
firm. It willbe seen that the compound engine consists of a pair 
of horizontal cylinders placed end to end, the bottom of the high- 
pressure cylinder forming one of the covers of the low-pressure 
cylinder. There are two piston rods to the low pressure piston 
which pass through tubes cast on the jacket of the high-pressure 
cylinder, so that they are in the same plane with the rod of the 
the high-pressure piston. These three rods are coupled to one 
crosshead, to which is attached the connecting rod for working the 
pumps. The cylinders are firmly secured to a strong girder bed, 
and the condenser is carried on a separate bed at the rear of the 
engine. The air pump bucket being worked by means of a tail 
rod from the low-pressure piston, such is the simple form of the 
engine, but the valve gear though equally simple in construction, is 
more diflicult to describe without the aid of the model which lies 
on the table. 

; The main slide valve is actuated by means of a lever, deriving 
its motion partly from the main and partly from a subsidiary 
om The connection to the main valve is in the centre of the 
ever, and the connection to the two pistons at the opposite ends, 
The action will be best understood by assuming the main piston to 
be at rest at one end of the cylinder; to start the engine steam 
would be admitted to the subsidiary piston, causing it to carry the 
lever forward, opening the main valve, admitting steam, and 
thereby causing the inain piston to complete its stroke ; but this 
piston in doing so moves the main lever in the opposite direction, 
and cuts off steam, The main valve then has a differential motion, 
compounded of the motions of the main and subsidiary pistons. 
The motion given by the subsidiary piston is rendered constant by 
means of a double acting cataract, which the author will pre- 
sently describe, The cataract end of the lever has a constant 
motion, independently of the engine itself, and the other end has 
“ varying motion, depending on the varying motion of the main 
piston. The resultant motion of the main valve being obtained 
trom the centre of the lever, and being compounded of « varying 
and a constant motion, must necessarily also vary ; variations of 
load on the engine produce variations in the motion of the main 
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piston ; in other words, the increase or decrease of load increasesr 
or diminishes the supply of steam to the cylinder. The cataract 
end of the lever is attached to the subsidiary piston rod, which 
rod is continued into the cataract and is provided with a gun- 
metal piston, fitting the cataract cylinder; the cylinder is filled 
with water, and is provided with a passage leading from one end 
to the other ; in the passage is fitted an adjustable plug for regu- 
lating the speed of the engine. It should be understood that the 
force acting on the subsidiary piston is far greater than that re- 
quired to move the slide valve, the surplus power being absorbed 
in driving the fluid in the cataract through a small opening. As 
the resistance of the fluid increases with the square of the speed, 
it requires a very great variation of force on the subsidiary piston 
to cause a very small variation in the speed, so that the speed is 
practically constant for a given adjustment of the cataract plug, 
although the boiler pressure may vary. It will, therefore, be seen 
that the chief peculiarity in the invention is the simple manner 
in which the engine is rendered safe in working against variable 
loads, automatically and instantly varying the distribution of steam 
with every minute increase or decrease of resistance, A slight 
pause is produced at the completion of each single streke of the 
piston, during which time the pump valves fall to their seats, pre- 
venting slip and the shock which occurs when pump valves close 
under pressure from a moving plunger. The freedom from shocks 
in the pumps is an important point, as it affords security against 
accident, such as bursting pipes, &c., and the durability of the 
valves und seats is greatly increased. The action of the valve gear 
of the engine is so sensitive and so perfect, that the load may be 
greatly varied on the engine when it is in full work, without any 
injurious effect. Engines on this plan may be employed to pump 
direct into town mains without the intervention of stand pipes, 
balance valves, or anything of the sort. There is great economy 
in the construction of these engines, and in the buildings which 
they occupy, as will be readily seen from an inspection of the 
drawings, and the following tables of dimensions and powers, &c.— 
The columns headed “‘ units of work ” are for ready comparison 
with the work required to be done in any given example. Thus 
let it be required to pump 250 gallons of water 200ft. high per 
minute, then the number of units of work to be done = 250 X 10 
X 200 = 500,000, and on reference to the tables the size of the 
engine required for the work is readily selected. The calculations 
in the above table have been made for an effective pressure of 25 lb. 
per square inch on the piston, corresponding to a boiler pressure 
of from 351b. to 451b., a pressure which is very usual for such 
engines in collieries. 
Tables of Powers, &e., of the Single Cylinder Differential Expansive 
Pumping Engine. 














Diameter of | Length of Effective Units of Piston speed 











cylinder. stroke. horse-power. work, |= “Lx 80. 
in, ft in, ft. 
2 153 5 2 100 
2 0 | 110 
20 | 110 
20 | 110 
3.0 130 
8 0 | 130 
$ 0 130 
3.0 130 
6 150 
4 0 160 
4 6 | 165 
5 0 170 





Compound Differential Expansive Engines. 





—— of Length of Effective Units of Piston speed. 
cylinder. stroke, horse-power. work, = /L x30. 

ft. in. ft. 

3 0 816,660 130 

$3 6 150 

4 0 160 

1 6 165 

5 0 170 

5 6 | 180 

6 0 190 

6 6 200 

7 0 210 








This table is calculated for an effective pressure, or load on the 
large piston of 20 1b. per square inch. 

The single cylinder engines shown in the photographs are in use 
underground, and are employed in pumping the water direct to 
the surface. The pair at the Clay Cross Collieries pump against 
1000ft. head of water, whilst those at Newton Cap have 240ft. 
This method of pumping in collieries is becoming very usual, and 
where there is no chance of the engine being flooded it is probably 
the best, and certainly the most economical plan, as regards first 
cost. The constraction of these engines is similar to that of the 
compound engine, minus the high-pressure cylinder, and will 
readily be understood from the drawings. The compound engine 
just described, and illustrated by the model, is placed above 
ground, whereas these engines are placed below, and are self-con- 
tained on one bed-plate, with the pumps. 

The photographs show no condensers, although the larger pair 
of engines is provided with one. It is not, however, a part of the 
engine, but is entirely distinct, the air-pump being worked by 
means of a small hydraulic engine from the pressure in the main 
column. In a more recent design the author has put the air- 
pump on the bed with the engine, and worked them by 
means of a tail rod from the main piston, the pumps being 
placed both in front of the cylinder, with a plunger common 
to both barrels, Very severe tests have been imposed on the 
differential expansive engine by suddenly throwing off the load 
when the engine is in full work, with the stop valve wide open, 
this has been done with impunity ; there is, therefore, security 
against accident resulting from the breaking of a spear, the failing 
of a pump pipe or a valve, fruitful sources of breakage with the 
ordinary pumping engine. 

Dip workings in mines are not easy, and are very expensive to 
drain by means of pumps driven from the main rods, especially 
where the dip is but little ; nor is it always possible or expedient 
to use a steam pump. The pump may be flooded, and thereby 
rendered useless, making it necessary to put down other means of 
getting out the water. To meet these difficulties the late Messrs, 
Carrett, Marshall, and Co., introduced the hydraulic pumping 
engine which is illustrated at page 266, These engines are now 
made by the firm before mentioned, and consist briefly of a 
hydraulic direct-acting engine and double-acting pump. The mode 
of application may thus be described :— 

The engine is placed at the bottom of the dip, a supply pipe is 
carried to it from the main column, and the delivery pipe from 
the pump is led to the main sump. The construction of the 
engine will be readily understood from the drawings and the 
model, These engines have been fixed in various collieries. The 
diagram on page 267 was taken by Mr. Howe from one of the engines 
at the Clay Cross Collieries shortly after it was put to work. The 
diagram shows that the engine did 80 per cent. of the theoretical 
duty. The dip became flooded from an accident, and the engine 
was under water for two months, but it continued working the 
whole of the time, although it could not be seen. For general 
purposes requiring motive power underground there is a wide field 
for the employment of water pressure from the main column or 
from the tubbing, and the use of the hydraulic dip pumping 
engine seems a step in the right direction. In whatever way the 
supply to the engine is secured, whether from the column or from 
the tubbing, an equivalent of work is added to the main pumping 
engine. If all the various underground work were done by 
hydraulic engines, the main pumping engine would necessarily 
require increased power proportionate to the work done by these 














engines. Theauthor does not see any great obstacle to the prac- 
tical application of hydraulic engines for hauling purposes as well 
as for pumping, thereby dispensing with all boilers and steam 
pipes in the pit. 

In the former part of the paper the author contended that there 
are difficulties encountered in using steam very expansively in 
non-rotative engines which render the adoption of the compound 
system expedient, if not imperative. Other reasons besides those 
already advanced may be brought forward. On the blackboard is 
sketched a diagram taken from a Cornish engine. ‘The line drawn 
horizontally through the diagram cuts the expansion line at the 
point of average pressure, making the area a, b, c, d, equal to the 
area @, ¢, f. 





It is evident that if the diagram was produced by a constant 
force overcoming a constant resistance it would take the form of 
the parallelogram e, f, 7, ¢, but under such circumstances, the 
steam would not be expanded. In the Cornish engine the load 
lifted is a constant quantity, and that steam can be at all expanded 
on the piston is due to the fact that the moving load is a mass of 
matter and not merely an opposing force. ‘The expansive force of 
the steam can be utilised because the mass in being changed from 
a state of rest to that of quick motion, absorbs or stores up an 
amount of energy which is expended during the second change 
from quick motion to the former state of rest. In other words, 
during the first change energy, represented by the portion of the 
diagram «, b, ¢, /, is accumulated, and this energy, which is also 
represented by the area a, e, f, is during the second change ex- 


pended. Theenergy of the mass equals and the energy 


29, 
represented by the area a, b, c, d, equals the mean pressure of that 
portion of the diagram multiplied by the distance a, d, and the 
resultant multiplied by the area of the piston, making in the 
present example 150 foot-tons. It is evident that the energy of 
the mass must equal this energy to produce the diagram ; it is also 


evident from the above formula, viz., ¥ that at about 500ft. 
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per minute piston speed energy = W ; therefore, to produce the 
diagram the mass to be set in motion at about 500ft. piston 
speed must be 150 tons. The author knows that to be about the 
weight of the moving mass in the practical example which he has 
selected. The load on the piston is not more than fifty tons, and if 
the engine had no mass to set in motion beyond the column of 
water to be lifted, the required velocity of that mass necessary 
to give it the required energy would be beyond all practical limit. 
On the other hand, if the velocity of the mass is limited to 4ft. 
per second, then the required mass would be about 600 tons, 
although the expansion is only about 6 to 1. 

If this engine were to be made double acting and employed to 
lift water on the steam stroke it would be expedient, for practical 
as well as theoretical reasons, to limit the piston speed to 4ft. per 
second, making it necessary as the author has already shown, to 
provide a moving mass of 600 tons, but with the compound-engine, 
working under similar conditions, only a very small moving 
mass would be necessary, because the variation in the effective 
pressures during the stroke would be comparatively very little. 
An expansion of four times in a single cylinder would give a varia- 
tion of 4 to 1, but in a compound-engine only 2°28 tol. The reasons 
for this are obvious. The Cornish engine is a very costly machine; 
itis only single acting and it requires a great moving mass to make it 
practicable to employ a high degree of expansion ; nor can it be 
made double acting withous either making it necessary to increase 
the mass beyond a practical limit or to employ a low ratio of ex- 
pansion involving a great waste of fuel. To meet these difficulties 
the author has produced the compound differential expansion 
engine, in which expansion may be carried to a great extent witha 
piston speed not too great for actuating pumps duripg both strokes, 
nor requiring a heavy moving mass, making it practicable to 
secure economy of fuel with a comparatively small outlay of 
capital. The following description of the differential valve gear 
will make its action clear. The diagram referred to will be found 
at page 267, and shows the gearapplied to a compound engine. The 
main slide valves J J receive their motion from a lever to the 
centre E, to which they are connected. This lever receives two 
motions, one at the end V derived directly from the main moving 
parts of the engine by another lever of the first order, which, re- 
ceiving the full motion of the piston at the long end, imparts from 
its short limb to the end V of the lever the amount of motion 
suitable to the working of the valve ; and another motion derived 
from a subsidiary piston X. This subsidiary piston receives its 
motion from the steam in the main slide chest by means of a small 
valve Z, and gives motion to a cataract piston Y working in a 
cylinder filled with water which escapes from side to side through 
small openings that can be regulated at pleasure by means of the 
valve K. This cataract regulates the speed of the piston X, and 
consequently the motion of the end E of the lever F to which it is 
attached. The valve Z, admitting steam on the subsidiary piston X, 
is actuated by means of a lever B C to which it is attached at B, and 
this lever, usually fixed at A, receives motion from the lever F V 
by the connecting link DC. When it is required to start the 
engine motion can be given to the valve Z by removing the pivot 
at A of the lever C A and moving the lever by hand. 

The action of this gear upon the motion of the engine 
will be best understood by an illustration :—Suppose the main 
piston to be at rest at one end of the cylinder, then to 
start the engine, steam would be admitted by hand into 
the subsidiary cylinder X, and motion would be communicated to 
the valves J, and the engine would commence its stroke; as it 
moves, however, it is giving motion to the lever F V in a con- 
trary direction to the motion communicated bythe subsidiary piston 
X and cuts off the steam. The main valve, therefore, has a dif- 
ferential motion compounded of the motion derived from the 
direct action of the main cylinder, and an opposite motion from 
the subsidiary piston. Now, the motion of this subsidiary piston 
is rendered constant by means of the cataract Y. Seeing, then, 
that the cataract end F of the lever has a constant motion inde- 
pendent of the engine itself, and that the other end V must needs 
have a varying motion depending on the varying load on the 
engine then the resultant motion of the main valve being taken 
from the centre of the lever and compounded of a varying anda 
constant motion, must also vary with every variation in the motion 
of the main piston, 








Mr. MayAtt, the photographer, has introduced a method of 
ensuring the durability of photographs which promises to be 
successful. His plan is to use a film of collodion, not only for 
taking the glass negative, but also to cover and fix every positive 
impression printed from it. All the fine detail which a good 
photograph possesses is thus brought into unusual relief, and over 
and above, the picture is sealed from the influence of light and 
moisture, and thus the durability of the photograph is ensured, 
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COOPER'S HLL COLLEGE EXAMINATION 
PAPERS. 
[Concluded from page 255.] 
MIXED MATHEMATICS. 
Monday, 14th July, 1873.—2 p.m. to 5 p.m. 
1. Define a couple in statics, and find the resultant of two 
couples acting in different planes, 
Find the direction and magnitude of the axis of the couple 
which is the result of three equal couples acting in three 
planes at right angles to each other. 
2. Investigate the conditions of equilibrium of a system of forces 
acting on a rigid body in one plane. 
A heavy rod A B, which is movable about the end A, rests 
with the end B on a smooth inclined plane ; find the direc- 
tion and magnitude of the action at the end A. 
3. Obtain formule for determining the position of the centre of 
gravity of an area defined by polar co-ordinates. 
Find the centre of gravity of a semicircular lamina, first, 
when it is homogeneous, second, when its density at any 
point varies as the distance of that point from the centre of 
the circle. 
4. Define a catenary, and prove that if c be the length of chain, 
the weight of which is equal to the tension at the lowest point 
(A), and if s be the length of any are A P, and ® the inclination 
to a horizontal plane of the tangent at P, s = ¢ tan ®. 
Show hence, or otherwise, that the equation to the catenary 
in rectangular co-ordinates is 


A heavy chain is suspended from two points in the same hori- 
zoutal plane ; prove that there is a certain length of chain 
for which the tension at either point of support will be a 
minimum. 

5, A point moves in a straight line, and its distance, at a time ¢, 
from a fixed point in the line is x ; prove that its acceleration is 
ar 
dt 

Determine the motion of a psrticle, initially at rest, which is 
acted upon by a force to a fixed point varying directly as the 
distance from that point: 

6. Investigate expressions for the tangential and normal compo- 
nents of the acceleraticn of a point moving in a plane curve. 

A heavy particle moves on the arc of a smooth cycloid having 
its axis vertical and vertex downwards; determine its 
motion, and prove that, if the particle start from a cusp, 
the pressure on the curve at the vertex is twice the weight 
of the particle. 

7. Define the term ‘‘vis viva,” and prove that, if two imperfectly 
elastic balls impinge directly on each other, vis viva is lost by the 
impact, 

State what becomes of the lost ris viva. 

8. A perfectly elastic particle is let fallin a resisting medium 
from a given height above a horizontal plane; determine how 
far it will rise after striking the plane, the force of resistance being 
proportional to the square of the velocity. 

9. Define a fluid, and explain how fluid pressure is measured. 

Distinguish between gases and liquids, and prove that, in a 
heavy liquid at rest, the pressure is the same at all points in 
the same horizontal plane. 

10, Show how to find the resultant vertical pressure of a heavy 
liquid on any surface with which the liquid is in contact. A 
hollow cone, having its axis vertical and vertex upwards, is just 
filled with water ; compare the resultant vertical pressures on its 
base and curved surface. 

11, Find the conditions of equilibrium of a heavy body floating 
partially immersed in a liquid. 

Prove that an isosceles triangular lamina can float with its 
base vertical in a liquid of double its own density. 

12. Describe the construction and use of a diving bell. 

Does the tension of the supporting chain increase or decrease 
as the diving bell descends. 

13. State the experimental law connecting the pressure (p), and 
itsdensity (P), of a gas when the temperature is unchanged, and also 
the experimental law connecting the density and temperature (t), 
when the pressure is unchanged ; and deduce from these laws the 
relation, p = dp (1+ at). 

A spherical envelope, filled with gas at a temperature zero, 
is compressed into a sphere of half its original radius, and 
the temperature is raised to 100 deg. Cent.; compare the 
new pressure of the gas with its original pressure. 


+s 


Condidates ure at liberty to substitute any of the following for any 
of the preceding questions. 

A. Prove that any system of forces in space can be reduced to a 
single force and a couple in a plane perpendicular to the direction 
of the force, 

B. A fine string just surrounds a circle, and every element of 
the string is acted upon by a force to the middle point of a given 
radius, proportional to the distance from that point; find the 
tension, and the pressure on the circle, at any point. 

C. Investigate the equation for the motion of a particle under 
the action of a central force 

fu, > 
d ye sd hi? ut 

Having given that P = wu, and that the particle is pro- 
jected, at the initial distance a, with the initial velocity 


# determine the orbit. 
a 


D, A square lamina floats in a liquid with its plane vertical, and 
with one angular point beneath the surface ; determine its posi- 
tion of equilibrium. 

E, Define the metacentre, and investigate a formula for deter- 
mining its position in the case of a solid of revolution floating 
with its axis vertical. 

A solid cone floats with its axis vertical and vertex down- 
wards ; find the condition of stability, 





ELECTRICITY AND MAGNETISM. 
Monday, 14th July, 1873.—10 a.m. to 1 p.m. 

1, State the laws of static induction, and explain how they are 
proved experimentally. If you hold a tin-plate in your hand 
above the top of a gold leaf electroscope, show how this will affect 
the action of an electrified body on the electroscope, (1) when it is 
above the tin-plate, (2) when it is between the tin-plate and 
electroscope. 

_2. Show upon what circumstances the length of the disruptive 
discharge in air from the prime conductor of a frictional machine 
depends ; and whether a longer spark can be obtained from one 
part of the conductor than from another. 

3. Specify the qualities chiefly desired in a galvanic battery, and 
show how far these are attained in Walker's (a common gravity). 
and Bunsen’s nitric acid battery, respectively. 

4. Define a unit of current, of work, of resistance ; an oh1a and 
avolt. How can a difference of potential be practically measured? 

5. For what sort of effects is a battery with large plates required? 
W hat are the disadvantages of making up such a battery by joining 
the similar plates of several small cells ? 

6. A telegraph wire is broken but does not make earth at the 
fracture : how will the signalman find out what has occurred ; and 

ow can the distance of the fault from the station be determined ? 

7. State the laws of electrolysis, and show how they apply in 


’ 


8. Explain why iron filings shaken on a sheet of paper over a 
magnet arrange themselves in certain curves. 

%. Explain the advantage of a bundle of wires over a solid bar for 
the core of an induction coil. 

10. An electrified body, even if well insulated, gradually loses 
electricity ; explain how this occurs, and state the circumstances 
which affect the rate of loss. How is it that an electrophorus 
which has been excited and left with the metal plate on will retain 
its excitement a long time ? 

11. Define electro-static capacity. ‘Find the capacity of acircular 
metallic disc of radius r insulated and placed parallel to and at a 
short distance s from a much longer uninsulated plate. Find the 
work done in removing the disc to a distance 2s from the plate 
when charged with a quantity of electricity , all other conductors 
being at a distance. 





GEOLOGY AND PuysicAL GEOGRAPHY. 
Monday, 14th July, 1873.—2 p.m. to 5 p.m. 

1, Why is the east wind generally so unpleasant in England and 
the south wind in Italy? 

2. How are dew and rain formed? 

4. What are the chief natural causes of difference of climate? 

4. Explain, with examples, some of the effects of human agency 
in modifying climate. ; 
5. Describe an earthquake. 
earthquakes and volcanoes, 

6, Explain the formation of sand dunes. Point out how they 
are sometimes beneficial and sometimes injurious. Show how the 
progress of blown sand may be arrested. 

7. What is the total of the maximum thicknesses of all the 
formations yet observed, and what is the estimated thickness of 
the crust of the earth ’ 

8. What fossils would you expect to find in a black shale 
belonging to the Silurian, Carboniferous, and Liassic periods 
respectively? 

9. In what formations do the followlng fossils occur? 

(1) Palxotherium magnum, 
(2) Pentamerus oblongus. 
(3) Dinotherium giganteum. 
(4) Euomphalus pentangulatus. 
(5) Melania inquinata. 
(6) Microconchus carbonarius. 
(7) Unio Valdensis. 
(8) Unio littoralis. 
(9) Graptolithus priodon. 

(10) Ammonites bifrons, 

(11) Ostrea carinata, 

(12) Goniatites crenistria. 

10. Why is there so much uncertainty as to whether coal will 
be found at a workable depth under the new red sandstone? 

11. Describe fully any one formation, pointing out the character- 
istics by which it is distinguished from all others. 

12. Draw a transverse section of not less than 100 miles in length 
and 1000ft. in depth in any direction through London. . 


Discuss the connexion between 





GEOMETRICAL DRAWING, 
Thursday, 17th July, 1873.—10 a, m. to 12.30 p. m. 

N.B.—The construction should be neat and accurate, aud be 
inked in either with Indian or common ink, It is very important 
that the steps leading to the solutions should be clearly indicated. 

1. Drawa line AB 2‘1din. long ; at its extremities A and B erect 
perpendiculars AC and BD by different methods, without in either 
case producing AB ; make AU 1*4in, and BD 2’6in. long ; join CD, 
and divide it into five equal parts ; through each point of division 
draw a dotted line, parallel to the perpendiculars, to meet AB. 

2 Construct a triangle having two of its sides 3hin. and 2%in, 
long, and the included angle 75 deg. Measure and write down the 
length of the third side and size of the other two angles, Draw 
the inscribed and circumscribed circles, 

3. On a line 1°85in, long construct a regular heptagon, and 
reduce it to a triangle of equal area. Show clearly the methods of 
construction. Less credit will be given if the heptagon is con- 
structed by means of its angles, or the sector, than by some 
other method. 

4, Construct a scale of 65ft. to the inch, long enough to measure 
40ft. ; and an equivalent scale of decimetres (i ¢. tenths of metres), 
long enough to measure 100 decimetres, Mark the representative 
fraction. 

N.B.—The metre = 1°09 yards, 

5. On the same side of a chord 2:2in. long, construct arcs of 
circles to contain respectively 50 deg. and 150 deg., marking which 
is which. Draw a circle to touch each of the two ares, the former 
internally and the latter externally. 

6. Construct an equilateral triangle with an area of 4} square 
inches, and a circle with a circumference of Sin. The solution 
must be purely geometrical ; ¢ may be assumed as 3°14, 

7. Draw the plan of a line Sin. long, inclined at 50 deg. ; through 
it draw a plane inclined at 65 deg. ; in this plane draw the plan of 
another line inclined at 35 deg., and passing through the centre 
point of the plan of the first line. Determine the real angle at 
which the two lines intersect. 

8. A right pyramid, Sin. high, and having for its base a regular 
hexagon of 1°7in. side, rests with one edge of its base on the hori- 
zontal plane and the face containing that edge inclined 40 deg,; 
draw a plan of the pyramid. 





GEOMETRICAL DRAWING. 

Thursday, 17th July, 1875.—1.30 pm to 6 p.m. 
N.B.—The finished drawings should be shaded and coloured 
according to the best judyment of the candidate ; as many as possible 
of the more important lines of the construction should be shown, 

1. Figs. 1, 3, and 3 represent the plan and sections of a masonry 
bridge in a railway embankment. 
(a) Make a respective drawing of the embankment and bridge 
to a scale of Sft. to the inch. 
(4) Draw a sectional elevation on the line AB; scale Sft. to the 
inch, 
2. Figs. 4and5 represent the plan and section of a compound 
figure, consisting of a truncated stone pyramid, on which stands 
a hexagonal wooden prism, and on this latter again rests an iron 
cone, with an iron cross projecting from it. 
(a) Make an isometrical drawing of the figure. 
(4) Draw a sectional elevation of the figure on the line AB. 
Scale, 1}ft. = lin. 





FREEHAND DRAWING. 

Friday, 18th July, 1873.—10 a m to 1 p.m. and 2 p.m to 5 p.m. 
N.B.—The drawing must be entirely freehand ; no instrument | 
or mechanical aid of any kind being permitted to be used. Only 
one side of the paper must be used, nor must the paper be torn, 
nor any other used but that given out. Two or more sheets will .| 
be allowed as you desire, but only one drawing for each question 
will have marks assigned. Put your name on the right-hand upper 
corner of each sheet you use. 
The portion (A) of this paper is to be executed by one half of 
the candidates, whilst the other half are engaged on the portion 
(B) during the first three hours ; and in the afternoon those candi- 
dates who did the portion (A) will take the part (B) and those who 
did (B) will take (A). This is necessary in order to give as many | 
as possible the very same object to draw from in the part (B). 

A, | 
1. Draw with pen and ink in clear firm outline a regular triangle, 
a regular pentagon, and a circle. 
2. Draw with pencil in light and shade the wooden model before | 





ordinary electro-plating. Show whether a magneto-electric 
machine will do for electro-plating. 


you, the drawing being made the same size as the object. The 
position of the model will be selected by the examiner. 


| of the very best. 


3. Copy with pen and ink in accurate fac-simile the Durer cut 
fixed on your paper and on that sheet. Z 
You may make a pencil sketch of the leading lines as a guide ; 
but do not make a pencil drawing and then ink it over, for 
in that case you will lose all freedom. 


Make as complete a drawing as you can of the machine before 
you, using the pencil or brush as you think fit. 

The drawing should be large enough to fill nearly the sheet of 
paper supplied. 

You can now and then go up to the machine to study the 
detail of minute parts, but you must take care to produce 
no disorder in the room by so leaving your seat. 

The drawing should be as nearly as possible like one where 
instruments could be used. 





THE FALL OF A SHAFT AT NORTHFLEET. 

On Monday Mr. T. Hills, coroner for the district, held an 
adjourned inquiry at Northfleet touching the death of four of seven 
men who had died from injuries received by the partial fall of a 
shaft at the cement works now in course of construction for Messrs. 
J. C, Gostling and Co., Northfleet. : 

Mr, John Cubitt Gostling, one of the firm, said they first intended 
to erect a shaft of about 120ft., but there being a considerable 
amount of opposition by residents in the neighbourhood, they had 
to choose between erecting a much higher shaft or submitting to 
claims for compensation, They then entered into an arrange- 
ment with Mr. Blagburn, who was recommended to them by a 
London firm for whom he had built shafts—Mr,. Blagburn being 
a professed shaft-builder. They then decided to build a shaft of 
220ft., and entered into an arrangement with Mr, Blagburn to 
supply labour only at £500 for the job, the firm supplying mate- 
rials. The dimensions of the chimney were, diameter at the base 
22ft., on a base of 30ft. square; the top of the chimney being 
11ft. in diameter outside measurement, the thickness of wall at the 
base was 3ft, 9in. The first set-off at 26ft. 3in, was 3ft. 4hin., at 
52ft. Gin. it was reduced to 3ft., at 78ft. Yin. it was reduced to 
2ft. Thin., at 105ft. it was reduced to 2ft. 3in., at 131ft, Sin, it 
was reduced to 1ft. 10}in., at 157ft. Gin. it was reduced to Ift. 6in., 
at 183ft. 9in. it was reduced to 14in., and it was carried out at 
lf4in. Witness went on to refer to the dimensions of other tall 
shafts, showing that the walls of their shaft were very much 
thicker in comparison, A large chimney in West Cumberland 
belonging to the West Cumberland Iron and Steel Company 
was 250ft. high; diameter of the shaft as it comes out of 
the ground, 22ft.; thickness about 24 bricks, which would be 
about lft. llin., so that they were pretty nearly a third 
thicker at the base; at 160ft. this shaft breaks off to 14 bricks, that 
is ld4in., whilst at L57ft. theirs was 18in, The chimney at 
Workington was 200ft.; diameter at base, 23ft.; thickness of work 
at bottom, 2) bricks, that is, 1ft. 1lin., whilst they had a thickness 
of 3ft. 9in,; at 100ft. this was 18in., whilst theirs was 2ft. 3in. 
The shaft at St. Rollox Chemical Works, Glasgow, was 422ft. from 
the surface, the thickness at the bottom was 3} bricks, or about 
2ft. Sin., whilst theirs was 3ft. 9in., or proportionately nearly 
double the thickness. They procured the very best materials. 
The principal portion of the bricks consisted of Rutter paviors or 
best picked stocks ; the base was laid, and, indeed, the whole of 
the chimney, with the best Dorking greystone lime mixed with 
the best Thames sand, every few courses being grouted in with 
neat Portland cement. Mr. Blagburn exercised his discretion as 
to the rate at which the work should proceed. The work was not 
pressed, and very little overtime was made. It was commenced in 
the early part of June, and all done during fair weather; it took 
about sixteen weeks, the rate of progress being about 14ft. per 
week. Witness never discovered the slightest appearance of 
weakness, although he examined the work carefully every day 
with the assistance of his foreman. All went well to the 2nd of 
October, on which day he had come down to lay the last brick, 
When he arrived at the works he found that part of the shaft had 
fallen about twenty minutes previously. He had examined it at 
nine o’clock that morning from three or four different directions, 
but the shaft was then perfectly plumb, He added _ that 
they were so satisfied that Mr. Blagburn had not scamped the 
work that they should give him the contract for the new shaft. 
The shaft was demolished by a party of Royal Engineers, 29 Ib. of 
gun-cotton being used in the demolition. 

Mr. Blagburn, who was present, although still suffering from the 
injuries he received by the accident, did not take objection to any of 
Mr. Gostling’s statements. Mr. James Cubitt, architect, of 26, 
Finsbury-place, said he prepared the design for the shaft, and 
superintended the building. Inspected it twice a week on the 
average. He thought the sum £500 to be paid for labour was a 
fair one. The rate of progress was not excessive, it was done at 
a slower rate than usual at Manchester with large chimneys. He 
examined the shaft on the evening before the accident and found 
| it perfectly correct. The materials used were first-rate, better 

than the average. After the accident he examined the shaft at the 

point of fracture with a powerful telescope and found the bonding 
| perfect in every way. He could give no opinion as to the cause of 
the accident. He had formed a conjecture, which was that the 
working of the derrick might have interfered with the setting of 
the cement in the cap. The cap was begun about a week before 
the accident, the greatest projection of the body of the cap was 
| 185, and it took 10ft. to get out each brick, overlapping barely 

}in.; there were eight projecting ribs in it which projected 44 
| beyond, so that it came out a 2ft. projection. He considered they 
| were well supported and not a source of weakness. The 
| weight of the shaft was 1674 tons, the weight of the cap being 
| 19 tons 3 ewt. 

A juror drew attention to the fact that when the engineers 
demolished the shaft at the second discharge a large piece of brick- 
work 5ft. high was blown away, every brick being separated. 

Mr. Gostling said that was explained to him by one of the en- 
| gineer officers, viz., that the force of the charge would be felt at 
| the mouth of the shaft, and that they were consequently afraid of 
| stray bricks being thrown a considerable distance. 

William Fountain Meakin, of 4, St. Martin’s-lane, Cannon-street, 
| architect and surveyor, said he had had forty years’ experience in 
| his profession. He had examined the stump, about 30ft. of which 
| remains with large seams and fissures. The base was quite 
| perfect as far as he could see, He had examined the work, which 
| he considered to be of the very best description. The proportions 
} of the shaft were proper, and very substantial indeed. He agreed 
| with the evidence previously given as to the excess of thickness in 
| the walls, and consequent strength, over other shafts of the 

sume nature. The materials were perfect, and the workmanship 
He added that in the first part of the work he 
found no symptom of filling in with bats or rubble. Jonathan 
Ward, foreman to Messrs. Gostling, and for twenty-four years 
with Mr. Thos. Cubitt, of Thames Bank, spoke as to the excellence 
of the work and materials, and said he thought, considering the 
weather, that the shaft might have been built in twelve weeks 
instead of sixteen weeks. Mr. Blagburn, the contractor, was 
formally examined on account of illness, but he answered a few 
questions. He could give no explanation as to the cause of the 
accident ; neither could his son, who was also injured. Hezekiah 
Bruce and Ebenezer Bruce, bricklayers, brothers of one of the 
deceased, were examined at their own request, and gave it as 
their opinion that the head was too heavy, and “‘ swagged” the 
shaft over. Mr. Meakins, recalled, said this was quite a mistake, 
if it could sway over it must sway all round, because there was 
the same projection all round. The effect of such overweight 
weuld be, if possible, to crush the brickwork beneath. Mr. Cubitt, 





| 





| questioned by the Coroner‘as to this idea of swagging, said if there 


was any tendency it would have taken place before then, when 
the work was fresh. The jury, after about half an hour’s consi- 
deration, returned a verdict of accidentally killed, at the same 
time expressing their sympathy with Messrs. Gostling. 
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TO CORRESPONDENTS, 


*.* In order to avoid trouble and confusion, we find it necessary to 


inform correspondents that letters of inquiry addressed to the ' 


public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 

{ notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

To Cornesponpents. — Letters are lying in our publishing department for 
a V. B. W.,” and“ H. H., 





Me 

a. & usult any elementary work on natural philosophy. 

oP Fi rt.)—There ws no such work in ex sence. There is a little 
treatise on brass founding in Weaks’ series, published by Virtue, Holborn, 





iay answer your purpose, 
r preposal is very old. 
correspondents, 


It has recently been suggested to us by 
There ave some pruct.cul dificultws, especially 
« rope round curves and in laying hol of it to start a train, 





T. C. (Oldham-road.)— here are dozens of paten's sor inventions similar to 

our own in pr ple. Bovrything depends on the way the details ave curried 

ri I wise you well not wasie time or money wn the attempt to 
re 





Duy Company te adop your i-ens 

ww say what the evaporative duty of your boilers 
now hnowng what coal you we. Tie setueng of the boilers 
u your sketch, quite sucassaciory. With oruinary North 
coul you muy reckon on ubout 71d. of water evaporated 
h the best Welsh coal, such aa that from the Bulfa pits, you 
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WARMING BY HOT AIR. 
(40 the Editor of The Engineer.) 
correspondent give me the address of a 

us With Lot air, not hot water? 


RICE MILLS AND CARPET LOOMS. 
(Zo the Editor of The Engineer. 
any of your correspondents give me the address of rice mills 
aad curpet machine manufacturers? L. O. C. E. 


gentleman who 
R. W. 














SOLID METAL FLOATING ON LIQUID METAL. 
(To the Bditor of the Engineer.) 

Srr,—In finding an explanation fur the fact that a piece of cold cast 
iron will float upon liquid cast iron, your correspondents, “J. W. M.” 
and “T. B. B.,” both state that the specific gravity of the molten metal 
is greater than that of the cold, and that therefore the solid metal must 
float upon the liquid. ‘“T. B. B.” says, “If a cubic foot of molten steel 
* * * be weighed, it would be found much heavier than a cubic foot of 
cold or set steel.” Some of your readers would, no doubt, be interested 
in a description of the manner in which such an operation has been or 
could be carried out with sufficient approach to exactness to either prove 
or disprove that statement. But instead of the specific gravity of molten 
metal being greater, there seems to be good reason to believe that it is 
really (ess than that of the solid. This may be proved by very simple 
means. The great difference in the dimensions of a casting and the 
mould in which it was made proves that the iron has contracted in cool- 
ing to the amount of that difference; the specific gravity when cold, 
then, will be greater than when hot; but as it may be urged that the 
porosity of a c sting obtained by the admixture of air and gases may in- 
crease the buik of ron while molter, and cause an increase in the con- 
traction as they are partly forced out in cooling, we will. for example, 
take the ladle of molten iron mto which the piece of cold iron is inserted, 
and we will suppose the lining of this iuule to be cleanly and smoothly 








made, and for convenience suppose it to be square The quantity of 
molten iron, s+y, about a cubic fuvt, is allowed to becume could, say, 55 deg. 
It will then be found that the iron has less bulk than it had while in the 
molt n sate and net only bas it surunk ex masse, but the four vertical 


sides will be visibly concave, and on the tup a cavity will be found sufti- 
cient in it-clf to make the speefic gravity new much higher than it was 
when the iron wa- molten. We cannot compare the size of the ladle be- 


fore the iron was poured into it and that of the cold cube of iron, to 
obtain the difference in bulk between the liquid and solid, because of the 
expansion and contraction of the ladle’ But we may now measure the 
coid cave of svlid iron, and then reheating it to a little short of melting 
point, and measuring it at that heat, we shall find that its bulk is con- 
siderably increased, and therefore its specific gravity decreased. If the 
cold cube of cast iron was exactly a cubic foot, it would, at near the melt- 


ing point, be 1°0499 cubic feet, and therefore the specific gravity would 
be reduced from 7°18 to 6°835. A piece of lead, with a specific gravity 
of more than 50 per cent. greater than that of cast iron, will float upon 
liquid cast iron Thus, it seems that the phenemenon has still to be 
explained. Difference of specific gravity will not account for it any more 
than it will for the needle floating upon water. 

Westminster, 2ist Oct., 1873. W. Worsy B. 
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SAFETY BOILERS, 
Nor many months have elapsed since we recorded in our 
es the failure of a tube joint in one of Messrs. Howard’s 
ilers at a rice mill in the East-end, by which two or three 
rsons lost their lives.»* More recently another of these 
ilers gave way at a saw-inill, and the fireman was scalded 
to death. We have now before us particulars of yet another 
accident to one of these patent boilers, by which a fireman 
was so dreadfully injured that he died. A coroner's jury, 
in this case, have brought in a verdict of manslaughter, 
not inst the makers of the boiler, nor against those 
aay charge of it, but against the engineer of the 
works; and the circumstances under which this verdict has 
been pronounced are so peculiar and so interesting to the 
——— that we cannot pass the matter over in silence. 
n a recent impression a letter appeared from a corre- 
spondent calling attention to the fact that a large 
number of “safety” boilers were now in use, and that the 
makers, Messrs. Howard, said that they found it desirable 
to add a long bolt to every tube, as a measure of precau- 
tion ; and our correspondent went on to state that a very 
serious responsibility would attach to those, who with this 
utterance of Messrs. Howard’s before them, neglected to 
have the bolts put into their boilers. The accuracy of our 
correspondent’s views has been endorsed by a jury; and the 
verdict of manslaughter, to which we have referred above, 
has been brought in against Mr. Hirst, engineer to the 
Great Western Cotton Works, at Barton Hill, near Bristol. 
It appears that Messrs. Howard put up one of their safety 
boilers at this factory about a year ago, that the boiler has 
recently been leaking, and that Messrs. Howard, in reply 
to a communication from the proprietors, sent down the 
bolts to be used in strengthening the boiler. The bolts, 
however, were not put in, and on the morning of the 29th 
of September an explosion occurred under circumstances 
very similar to those which caused the catastrophe at 
Wapping last May. The coroner’s jury, after hearing the 
evidence, brought in a verdict of manslaughter, as we have 
said, against Mr. Hirst; we suppose because he had not put 
in the boits. It does not appear that the coroner attaches 
much criminality to Mr. Hirst, for the latter gentleman 
was liberated on finding bail, himself in £100 and two 
others in £50 each. Mr. Hirst will, no doubt, be tried— 
provided the grand jury do not throw out the indictment 
—and then light will be thrown on the circumstances, 
which is much wanting at present; meanwhile we 
must earnestly advise all engineers who have Howard 
boilers at work to lose not a moment in putting 
in tie bolts, or a still worse fate may befal them 
than that which Mr. Hirst has met with. It would 
be improper to say much at present about Mr. Hirst’s case; 
but it will be for a jury to decide whether Mr. Hirst did 
or did not use due diligence in putting in the bolts, or 
whether the circumstances did or did not appear to demand 
their immediate application to the boiler. It will also, we 
may add, be for the jury to say whether Messrs. Howard 
gave Mr. Hirst a proper warning that the boiler was in a 
dangerous condition. If it can be proved that Mr. Hirst 
sent for the bolts of his own motion, but did not use them, 
then there would be a presumption that Messrs. Howard 
did not caution him sufficiently ; if, on the other hand, it 
can be proved that they sent the bolts, we are supplied 
with reason to believe that they took reasonable precaution 
to insure the safety of the boiler. It may be said that 
an engineer who knows that a boiler is leaking and con- 
tinues to work it, incurs a very serious responsibility; but 
there are leaks and leaks, and an engineer would scarcely 
be justified in stopping a large establishment if he found 
a leak in a boiler which he had reason to believe, on the 
authority of the makers, was a safety boiler, the explosion 
of which would not be dangerous. We do not say that 
Mr. Hirst has been hardly dealt with; but we do say that, 
according to the evidence given at the inquest—which is 
not complete — it looks very much as though no single 

point had been strained in his favour. 

The Howard safety boilers have not been long before the 
public, yet we understand that they are at work all over 
the country in large numbers, and the demand for them 
has increased to such dimensions that Messrs. Howard have 
transferred their manufacture to the Barrow Shipbuilding 
Company. Under these circumstances we shall be guilty of 
nothing unfair to Messrs. Howard if we criticise the con- 
struction of a steam generator which has become so popular. 
The Howard boiler has undergone several modifications. 
As first made it consisted of vertical tubes with internal 
circulators ; this arrangement did not answer, we believe 
because the boiler was a heavy primer when at all pushed. 
Messrs. Howard then tried horizontal tubes, or at least tubes 
with a moderate incline and internal circulating tubes ; 
finally, the circulating tubes have been abandoned, and 
inclined tubes, nearly horizontal, are used without any cir- 
culating tubes. An apron is placed across the mouth of 
each inclined tube in the vertical tube at the back to sepa- 
rate the steam and water, and the water has to find its way 
down hill to the back end of the tube in the teeth of the 
current of steam coming out. With all deference to the 
practical results obtained by Messrs. Howard, we venture to 
assert that this system of construction is wrong in theory, 
and it appears to us that nothing would be easier than to 
introduce a most substantial improvement in the boiler by 
coupling the back ends of the tubes from the top of the 
boiler to the bottom to a “ cool” stand-pipe, down which 
the water could flow to supply the tubes at their lower ends. 
Of course, if Messrs. Howard considered that this arrange- 
ment would be an improvement they would have adopted 
it long ago ; as they have not done so, it is evident that 
there is a difference of opinion between us and Messrs. 
Howard. From all that we hear on the subject, it appears 
that the safety boilers are economical, and give dry steam ; 
so we shall assume in this case that theory is wrong and 
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| Messrs. Howard are right. But there is another defect in 
these, and Spapenniaalinatialions which is thoroughly prac- 
tical, and therefore deserves still more attention from engi- 
neers than any theoretical consideration should receive. 
The t principle involved in the design of all the 
sectional or safety boilers that have been brought before 
the public in the last few years—and they may be counted 
by the dozen—is the subdivision of the heated water and 
steam among a great many small boilers instead of carrying 
them in a single large one. This is really the same thing 
in its essence as though a cotton manufacturer, for 
example, instead of putting down one 50-horse power 
boiler, put down two 25-horse power, or five 10-horse power 
boilers, or ten 5-horse power boilers. If he uses a sectional 
boiler, say one of Howard’s, he will put down twenty-five 
2-horse boilers, for we believe that each tube in the larger 
boilers is considered to be equivalent to about 2-horse 
power. It would obviously be uneconomical to work a lot 
of little boilers each in its own setting, therefore they are 
combined ; and the work to be done by the inventors of 
such boilers, if they could but see it, consists in so com- 
bining a number of separate boilers that they may each be 
properly supplied with water, may each get rid of its steam 
without trouble, and may each be so exposed to the action 
of the fire that they may, when operating in conjunction, 
operate economically as well. Now, in theory it is as easy 
to make a sectidnal boiler with comparatively large tubes 
economical and successful as it is to make one with small 
tubes. But practice tells a very different story ;and this 
leads us directly to the practical defect which we have said 
is to be found in the Howard boiler, and not in it alone, 
but in all sectional boilers having tubes of moderate 
diameter. The defect is that in the present state of the 
voiler trade it is totally impossible to obtain any large 
quantity of thoroughly reliable wrought iron tubes, about 
ten or twelve inches in diameter, at a reasonable price. 
These tubes are too small to be rivetted, and they are also 
too small to be properly welded by hand, and they are too 
large to be properly welded by machinery. By employing 
euly first-rate hands, supervising them with unflinching 
zeal, and paying large wages, it is possible to get sound 
tubes; but it is extremely difficult to get them in the 
ordinary run of a boilermaker’s work, and it is almost 
certain that they cannot be had in times of great pressure, 
when a man is driven to his wits’ end to execute orders. 
Of course the small size of the tube and its considerable 
thickness compensate for bad workmanship to a great de- 
gree; but in one notable instance, at least—that of the 
steamship Montana—the boilers failed principally because 
of the so-called bad quality of the tubes, and nearly all the 
accidents which have occurred to Messrs. Howard’s bvilers 
have been due to imperfect workmanship. We do not 
mean to assert that the tubes must necessarily crack or 
split; what we wish to convey is the fact that when much 
welding has to be done about tubes of moderate diameter 
—say 10in. or 12in.—either in the way of putting in 
ends or welding on rings or flanges, there is great 
difficulty met with in getting the work properly per- 
formed, and that, as a consequence, accidents are more 
likely to occur to boilers with lin. or l2in. tubes 
than to boilers with tubes, say 2ft. in diameter, which 
can be properly rivetted, or to boilers made with 
tubes of 4in. or Sin. in diameter, which can be 
properly machine welded in the ordinary way. Of course 
there are points in which sectional boilers with large 
tubes may be better than sectional boilers with small 
tubes ; but a practical difficulty is avoided by using a 4in. 
tube, which we run tilt against if we resort toa 12in tube. 
This point is the more worthy of attention that it is 
usually completely overlooked by designers of sectional 
boilers. No boiler is worth having, or will ever be 
extensively used, unless its manufacture can be made 
to pay boiler makers. Of course, a boiler may be so 
safe and economical that the public are willing to pay a 
long price for it ; but, on the other hand, a boiler made of 
such materials, so to speak, as are familiar to the trade, will 
enjoy most favour, especially if it is a good generator. 
There is little doubt but that ere many years have elapsed 
sectional boilers will depose the Cornish and Lancashire 
types, and we shall do inventors a service, we think, by 
advising them to bear first of all in their minds the 
desirability of adapting to their purpose such tools, 
materials, and workmanship, as are ordinarily to be 
found in a boiler maker’s yard. If they decide on 
using large tubes, then let about 20in. be the 
minimum ; such tubes can be riveted and flanged to 
perfection. If small tubes, then let 4in. or 5in. be the 
maximum diameter. Such tubes, perfectly sound, can be 
purchased by the thousand in Statfordshire and elsewhere. 
Finally, we would add that we have no wish to imply that 
Messrs. Howard cannot get such tubes. As they are, we 
believe, making these boilers on a great scale, it is possible 
that they may have called into being what is virtually a new 
class of work and of workmen. Until the Howard boiler 
came into existence 12in. wrought iron tubes were almost 
unknown except for steam piping. With the demand, 
however, the supply often comes. We would advise 
inventors, however, who are not in possession of Messrs. 
Howard’s great resources, to avoid medium-sized tubes of 
wrought iron, and to confine their attention to those which 
are as common as the flues of a Cornish or a marine boiler, 


THE VIENNA EXHIBITION. 

On Tuesday evening, at a banquet given at Willis’s 
Rooms, Mr. Philip Cunliffe Owen, secretary to the British 
Commission at the Vienna Exhibition, was presented with 
a substantial recognition of his services in the shape of a 
silver dessert service, and a cheque for thirteen hundred 
guineas, subscribed by 275 British exhibitors ; and Mrs. 
Owen received a case of jewellery, as a “token of their 
esteem and regard, and in remembrance of her many acts 
of disinterested kindness.” No testimonial was ever more 
fairly earned than this. It would have been impossible, 
indeed, for the British exhibitors, as a body, to have 
over Mr. Owen’s services unnoticed. We have ourselves 
to thank Mr. Owen for many acts of courtesy; and we 
know by practical experience that the secretary to the 
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British Commission left nothing undone to aid those who 
asked his assistance or his advice. In another page will be 
found the full text of the address delivered by Mr. John 
Head, secretary to the Owen Testimonial Fund, on Tues- 
day evening ; and it is not necessary that we should say 
more about it here. The Vienna Exhibition, it has 
been definitely settled, will close on Sunday the 
2nd of November. It may be regarded now almost 
as a thing of the past, and the time has, we think, 
arrived when it is proper to glance at the results 
that have been achieved. Several influential speakers, 
among them Mr. Siemens, Mr. Howard, M.P., and Mr. 
Scott Russell, addressed the exhibitors, some ninety in 
number, present on Tuesday night. Their utterances 


in no ease rose above the level of the normal after- |. 


dinner speech. It is to be presumed, however, that the 
speakers knew all about the Exhibition ; and it was 
evident enough that they endeavoured to believe in it. 
But reporters for the daily press are usually blessed with 
their powers of discrimination, and not one journal has 
thought it worth while to devote more than a few lines to 
the subject. They all record the presentatation of the 
testimonial, but they all pass the speeches by in silence. 
We agree with our contemporaries. The speeches were 
really not worth placing on record even for a day ; but 
they were, nevertheless, remarkable in some respects, and 
although we shall follow the excellent example set to us, 
and refrain from reproducing them, we shall not ignore 
their existence. They constitute a chapter in the literature 
of exhibitions which is worth a little attention. 

Mr. Cunliffe Owen, in returning thanks for himself 
and Mrs. Owen, referred principally to the Prince of 
Wales. It is certain that even in England if royalty 
condescends to work the value of the work will not be 
underrated; and it is possible that more importance has 
been attached ‘to the performance of the duties which tbe 
Prince undertook than it deserves. It would, however, be 
at once untrue and ungracious to assert that the Prince of 
Wales did not really work very hard indeed, whether the 
results were or were not very apparent; and most of the 
exhibitors in the British section will be prepared to endorse 
“amd fully all that Mr, Owen said. ‘The other speakers, 
1owever, were by no means so happy as Mr. Owen; and it 
was impossible for any sane man possessing some know- 
ledge of the subject not to perceive that many of the 
statements made had no foundation in fact, while others 
were uttered because no one present conceived that the 
occasion demanded candour. It was a foregone conclusion 
that during the banquet nothing unpleasant should 
be said about the Vienna Exhibition ; and some of the 
speakers, having made up their minds that half-hearted 
praise was very nearly akin to blame, praised with a good 
will only equalled by its manifest insincerity. The Vienna 
Exhibition, like almost all other Exhibitions, has abounded 
in insincerities; still, it is matter, we think, for regret that 
it should have been deemed necessary on Tuesday night to 
keep up appearances. Probably the speakers concluded 
that what they said would be given to the world at large 
on Wednesday morning; in this, as we have stated, they 
were |disappointed, but the ominous silence with which 
much that was uttered for effect was listened to, afforded 
ample evidence that the British exhibitors present fully 
comprehended the facts of the case. Mr. Siemens, as a 
Juror, returned thanks for the Jurors. His honesty of pur- 
pose rendered it impossible for him to pass over in silence 
the fact that out of 70,000 exhibitors about 27,000 have 
received medals or diplomas of merit. Most exhibitors 
who openly express what they feel, assert very plainly that 
the award of prizes was little better than a farce. Mr. 
Siemens, we are quite certain, had nothing to do with the 
indiscriminate confering of testimonials; but his attempt 
to apologise for the facts was extremely unsatisfactory. He 
suggested that it would be fair to assume that only the 
best productions of every country went to Vienna, and 
that as a consequence no injustice would have been done 
if every one had received a reward. We venture to think, 
however, that such a theory is completely erroneous. The 
duties of the Jurors should have been confined to con- 
fering honours on those exhibitors who, by comparison 
with other exhibitors, best deserved them, and not, 
as Mr. Siemens would imply, in drawing comparisons 
between men who did exhibit and men who did not, and 
bestowing their favours on the former, with the notion 
that because a thing appears at an exhibition it must be 
the best of its kind. There probably never was an ex- 
hibition held yet at which so much rubbish was shown as 
at Vienna, and prizes are so cheap that they possess only 
a second-rate value in the eyes even of the recipients. It 
is no encouragement to a firm to spend large sums in 
manufacturing a really first-class engine, if they find 
that their next neighbour has got a prize with one- 
tenth of the expenditure of labour, skill, talent, and 
The most audacious speech of the evening, how- 


money. \ 
ever, was that delivered by Mr. Scott Russell. From 
first to last it was a glorification of Baron Schwarz 


Senborn, “the only man, probably, in the world who 
could have carried ont so magnificent an undertaking.” 


If these are wot the precise words used by Mr. Russell 
they accurately express his meaning. As a matter of fact | 


Baron Schwarz Senborn schemed the Exhibition asa species 
of commercial speculation, intended to bring in gold to the 
impoverished Austrian treasury; and not one of his anti- 
cipations has been realised. The Vienna Exhibition is one 
of the most gigantic failures as a speculation on record. 
The accounts are not yet made up and published, and it is 
tolerably certain that the truth never will be made known; 
but there is every reason to think that the Austrian Trea- | 
sury will be the poorer by something like a million and a-half 
sterling. Mr. Russell’s praise of Baron Schwarz Senborn | 
was, in spite of the speaker’s intentions, a bitter satire from 
beginning to end. But Mr. Scott Russell by no means | 
stood alone in uttering common-place absurdities. Another | 
gentleman gravely set before his hearers the old well-worn | 
theory that exhibitions were useful educationai institutions, 

and that exhibitors always sent their goods to teach their | 
fellow exhibitors and the public. There was not an! 
individual exhibitor in the room who did not know | 





perfectly well that he exhibited as an advertisement, 
and that the highest reward that an exhibition could 
confer on him would be a sufficient number of 
purchasers to preclude the necessity of bringing his 
exhibits home. Exhibitions are now, and _ probably 
were from the first, gigantic bazaars. The world has had 
enough of them, and the day has passed for speaking of 
them as great temporary educational establishments. There 
is no longer room for sentiments of this kind, and they are 
even out of place in an after dinner speech. 

It is not necessary to say more of this dinner; we can 
make every allowance for the fact that nearly all the 
exhibitors present had reaped a fair reward in sales of 
machinery, &c., and, rejoicing in the prospect of favours 
to come in the shape of continental orders, were well 
disposed to regard the Exhibition as a success. But 
even admitting this, we think it would have been far better 
had the gentlemen who made the speeches got rid of false 
sentiment and spoken plain truth. It would not have 
been out of place to say, for example, that it was generally 
admitted that exhibitions were costly bores, and that the 
Vienna Exhibition stood foremost in the category ; that 
men exhibited, not because they wished to exhibit, but 
because exhibiting was forced upon them to, in many 
cases, the hindrance of their legitimate trade, and always 
at a cost of time, worry, and money, for which very inade- 
quate recompense was received ; that as regarded English 
exhibitors, at least, the educational bargain was most unfair 
because they always taught much more than they could 
learn, and a few other truths of this kind. The curse of 
exhibitions is the false sentiment with which they have 
always been invested from the days of Prince Albert 
to this moment. Divested of this sentiment, and put 
on a proper footing as great sale marts or empo- 
riums, it is possible that they would enjoy sufiicient 
popularity. The sentiment does not come from the ex- 
hibitors, however, but from the apostles of civilisation ; 
men who are always quite willing to sacrifice their fellow 
men on the altar of a theory. There is we believe some 
evidence that the existing condition of things with regard 
to exhibitions will not be allowed to continue for ever. if 
the press generally, as the leader of public opinion, would 
take the matter up a change for the better would soon be 
wrought, It is a matter for some congratulation, we think, 
that English journals have said little or nothing about the 
Vienna Exhibition ; it affords evidence that sentimentalists 
are no longer in favour. Weare by no means disposed to con- 
demn indiscriminately everything connected with a system of 
public displays of arts and manufactures; but let us, in the 
name of truth and honesty have such undertakings divested 
of fustian and put before the world in their proper colours. 
The lesson which Baron Schwarz Senborn has taught the 
Austrians is one which they will not soon forget, and by 
which wealthier nations may profit. If he has succeeded 
in averting the occurrence of another Exhibition on the 
Continent in the present generation he may be pardoned 
for all his offences ; a little evil will be swallowed up in a 
great good, and he will deserve the thanks of all Europe. 





RIGG’S 10-HORSE POWER ENGINE. 

AT page 270 we illustrate a 10-horse horizontal engine with 
variable expansion gear driven direct by the governor, designed by 
Mr. Arthur Rigg for the Scinde, Punjaub, and Delhi Railway 
Company, Lahore. The general characteristics of the engine will 
be recognised at a glance. It will be seen that part of the 
bed-plate forms one cylinder cover. Twelve jin. studs fasten 
the cylinder on, the }bed end being cast in the form of a box 
strengthened with ribs or feathers, and there is an oil cup lead- 
ing on to the gland packing which is made of good dimensions, the 
inside being bushed with gun-metal. There is a slipper guide, 
described in detail further on, which works direct upon the planed 
surface of the bed which is prepared for it, the usual strips and 
adjusting screws being provided. The crank pedestal is cast in 
one with the bed. It is bored out for circular brasses; two bolts 
passing through part of them prevent them turning round—an 
arrangement which gives a very neat and compact appearance to 
this bearing. The pump receives its motion from the slide valve 
eccentric, whose duty is thus tolerably equally distributed—for the 
highest velocity of the slide corresponds to the lowest velocity of the 
pump plunger and vice versa, and though this arrangement causes 
a slight irregularity in the motion of the slide valve, yet, as it 
occurs at the ends of its stroke, there is no evil influence on the 
entrance of steam to the cylinder. The valves of the pump are 
regulated by adjustable stops having command over the lift of 
the valves. Any air which might be trapped within it is dis- 
charged through a pet-cock as usual. The engine bed is well 
designed, and all the parts that bolt upon it are accessible both for 
cleaning, examination, adjustment, or repairs. We have given a 
section of the cylinder; the end cover is felted. The entrance 
of steam into the jacket is from below, thence round the cylinder 
through two covered passages above. In the capacious valve 
chamber there are two valves—a slide and expansion valve— 
which, being of a peculiar construction, will be more fully 
described afterwards. Two steam passages lead diagonally from 
the valve ports to either end of the cylinder, the exhaust pipe being 
taken out from below draws away any water which may accumu- 
late in the cylinder. The steam inlet being in a similar 
position, draws away any water that may have condensed 
in the pipes, the usual water cocks being provided as an additional 
precaution. There are also indicator cocks above, and a large oil 
cup placed over the valves in such a position as to well lubricate 
the entering steam. The whole cylinder and the valve-box cover 
are felted and lagged ; the diameter of the cylinder is 10in., and 
the piston stroke 18in. The disc crank has been made rather 
larger than is usual in such an engine, so that a high speed might 
be obtained without vibration—this object having been satisfac- 
torily obtained. The solid half of this crank is of sufficient weight 
to balance all the reciprocating parts—namely, piston, piston rod, 
slipper guide, and connecting rod— consequently there is no per- 
ceptible unsteadiness in working. It is keyed to the shaft as 
usual, The only other puint to be noticed is the hollow crank 
pin which serves as an oil reservoir. Its end is closed by a 
screwed brass cap, with a hole in the centre, always open, through 
which oil may be poured ; and there are also drilled holes leading 
from the oil cup to the outside, by which oil can flow to the 
bearings, assisted by the operation of centrifugal force. The 
piston is of wrought iron, with Ramsbottom’s patent packing 


| rings, and a steel piston rod cottared into the wrought iron slipper 


guide, which is provided with an adjustable gun-metal foot, to 
work on the bed as previously described. This brass foot is guided 
by a turned spindle upon it, and held in its place by three set 
screws, which enable adjustment to be made as it wears away. 
It has very efficient lubricating arrangements, and cups to catch 
surplus oil, which spreads over the slides again and again. The 
various adjustments of the brasses are clear without description. 
The connecting rod head is of a usual type—the principal point 
worthy of notice being its large size for such an engine. Expe- 





rience with engines as generally made shows greater wear in the 
crank brasses than in any other bearings of similar size. It is 
easy to understand the cause as being the want of more bearing 
surface. Doubtless this, in the first instance, has arisen from the 
desire for a narrow crank bearing, which all designers of horizontal 
and most other engines experience ; but if engine bearings of this 
class are compared with others which do similar work, they will 
generally be found much too small. In the present case this evil 
has been effectually avoided partly by giving a reasonable width, 
but chiefly by enlarging the diameter to 3in., as shown. 
The slide valve rod and ,expansion valve rod have adjusting 
brasses of a simple construction, The slide valve and pump 
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eccentric is made of cast iron, with a strong cast iron ring bolted 
diagonally across it, and an oil cup forming part of the casting. 
The slide valve has a stroke of 3in., and a lap of 3in., and 
would cut off steam at about three-quarters of the stroke, when 
not affected by the expansion valve. The latter works within it, 
and is formed as a piston valve to cut off steam by its inner edges, 
and its eccentric is set at right angles with the crank. It has an 
adjustable and variable stroke, from 1}in. to 3gin., and this gives 
a range of expansion from about one-quarter to three-quarters of 
the stroke, and as both valves are moving in opposite directions 
when the usual cut-off occurs, it is easy to see that a very rapid 
and decided cut-off is obtained. Moreover, as the irregularities 
due to the connecting rod and eccentric rods, to a great extent, 
serve to correct each other, and are further modified by the pecu- 
liar pump connection, the amount of steam is kept pretty much 
alike in both strokes. The following table was taken from the 
engine by actual measurement :— 

Table Showing the Expansion of Steair both in the Upstroke and 

Downstroke. 











. Expansion | Cut-off out- (Cut-off inward Mean 
Slide valve. valve stroke. ward stroke. | stroke. | expansion, 
Inches. Inches. | Inches, | Inches. 
Stroke, Sin. .. ly, 4 132 | 13h8 
Lap, fin. ae 1} 13} | 13}, 13! 
Lead, tin. bare iz 12} | 112 12 
Angle in 2 11 | 102 102 
Advance of .. 24 8} | 8 st 
Crank = 1190 3 64 fy 53 
33 3} 3h 3h 








The mean range of expansion, therefore, varies from 3hin. to 
13} fin. in a cylinder where the piston stroke is 18in., and this range 
was ample to govern the speed effectually. The engine was fixed 
in a temporary manner for trial, and the preceding diagrams show 
the extreme ranges of expansion ; the first was taken with no load, 
the other when a power of 18*4-horse power was being exerted, 
according to the diagram, and 17-horse power according to the 
simple brake dynamometer, 

These are not to be taken as examples of good diagrams, for the 
circumstances of the case did not admit of everything being made 
perfect, but they illustrate in a clear manner the action of the 
expansion valve, and it is for this reason that they are here given. 
The temporary steam and exhaust pipes were both too small, so 
both inlet of steam and exhaust back pressures are unsatisfactory. 
The variable expansion valve is regulated by the stroke of the 
eccentric, which is determined by the patent governor. This 
governor is fixed on the engine shaft, and obtains a direct 
control of the expansion eccentric, which in reality forms a part of 
it. An illustration and description will be found in our impres- 
sion for July 4th, 1867. 

In order to communicate and reduce the motion to the eccen- 
tric, it is transmitted through a compound screw of peculiar form, 
and the result is, that any movement of the weight causes a cor 
responding movement of the eccentric, but strains upon the latter 
do not in the least affect the former. 








AmonG the articles exported this month to the United States 
was a lot of anvils from Dudley, England. They cost £136 12s. 7d., 
and the duty was 35 percent. They were brought across the ocean 
in the American steamer Ohio. 

SouTtH KENSINGTON MusEvuM.—Visitors during the week end- 


| ing 18th October, 1873:—On Monday, Tuesday, and Saturday free, 





| 
| 
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from 10 a.m. to 10 p.m., Museum, 14,475 ; Naval and other collec- 
tions, 1233; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 5 p.m., Museum, 2023; Naval and other collec- 
tions, 49; total, 17,780; average of corresponding week in former 
years, 12,996 ; total from the opening of the museum, 12,853,400. 

THE CO-OPERATIVE IRoNWORKS Company, Luiwirep. — The 
fourth report and balance-sheet of this company, carrying on 
business at the North Moor Foundry, Oldham, for the quarter 
ending 30th September, 1873, has just been made public. The 
company consists almost altogether of working men, as will be 
seen from the following list of directors :—Chairman : Mr. Thomas 
Tetlow, Alexandra-park, Oldham, mill manager; Mr. William 
Nuttall, Alexandra-park, Oldham, accourtant, &c. ; Mr. William 
Fowler, Egerton-street, Oldham, moulder ; Mr. Samuel Bardsley, 
Oldham, millwright; Mr. James Thompson, Manchester-street, 
Oldham, miJlwright ; Mr. John Bunting, Morton-street, Oldham, 
blacksmith ; Mr. Roger Bayliffe, Glodwick-road, Oldham, engineer. 
Auditors: Mr. Bramley Broadvent and Mr. William Mellor. 
Manager: Mr. James Rew. Secretary: Mr. D. H. Taylor. Asa 
co-operative undertaking it appears to be very successful. The 
directors state that the fourth balance sheet now issued shows even 
more satisfactory progress and results than any previous one, and 
proves beyond doubt that the company is an established success. 
The capital—share and loan—has increased during the quarter 
from £12,309 to £13,161, the trade has increased from £5244 for 
the previous quarter, to £6369 for the present quarter, and the 
net profits from £230 to £454 for the same period. Additions have 
been made to the fixed stock amounting to £500. In accordance 
with their intention when the company commenced working, the 
directors now set aside £48 15s. 7d. to clear off the balance of 
formation expenses, and in addivion add £61 16s. 6d. to the reserve 
fund. The remaining profit they propose to divide as follows :— 
Twenty per cent. per annum to shareholders, ten per cent. to all 
the workpeople, and ten per cent. to customers. The figures 
show a trade of £18,625 for the first year, upon which a net profit 
of £995 has been realised ; £163 of which sum has been paid to 
workpeople, £163 to customers, £386 to shareholders, and the re- 
mainder devoted to clearing off the formation expenses, and as 
nucleus of a reserve fund. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our) 
correspondents, 


DR. SIEMENS ON THE NATURE OF THE SUN, 

Sir,—I’m a plain working "man in a machine shop here, and 
with two or three of my mates had the privilege of a ticket to hear 
Dr. Siemens’ wonderful lecture for working men in our town-hall 
here, where all the scientific nohs were gathered in Bradford last 
month. We was pleased and astonished at all we heard, and 
though we did feel a bit confused here and there, afterwards as I 
and my mates talked over it and a pint a piece, we was bound to 
say we had learned something solid and useful to make money 
with, such as how to save coal with Dr. Siemens’ patent furnace ; 
added to which we had the satisfactory feeling that as the lecture 
was declared to be for us ‘‘ working men,” we might rely upon it 
all as gospel sure, even if we couldn’t quite understand it. The 
latter end of the lecture was the real titbit—where we was told 
all about the sun, what it is made of, how it is always making 
explosions a thousand miles high, and keeps itself hot for ever, 
like a gas furnace; and when I heard this per-roaration (as we say 
in our club), we was struck of a heap with amazement and delight. 
Now I understand it all, says 1; Mr. Siemens has made it as plain 
as the nose on your face. how the sun acts and keeps agoing. So 
I went off and bought the whole lecture in print, in a pamphlet 
called Nature, so as to read it over leisurely like, and I cut the 
bit out and I send it to you, in the hope that some of the men of 
science that writes in THE ENGINEER will be kind enough to clear 
up some of the muddle that has come out of it in the brains of us 
working men, for we are not philosophers, but have only to trust 
to a few crumbs of science picked up here and there, and to our 
mother wits, and these serve us pretty well whenever we can be 
sure of our facts, Here is the bit I cut out :— 

“It is now clearly made out that the sun consists near the surface, if 
not throughout its mass, of gaseous elementary bodies, and in a great 
measure of hydrogen gas, which cannot combine with the oxygen present, 
owing to great elevation of temperature (due to the original great com- 
pression) which has been estimated at from 20.000 deg. to 22,000 deg 
Fah. This chemically inert and comparatively dark mass of the sun is 
surrounded hy the photosphere where the gascous constituents of 
the sun run into combustion, owing to reduction of temperature in 
consequence of their expansion and of radiation of heat into space; this 
photosphere is surrounded in its turn by the chromosphere, consisting of 
the products of combustion. which, after being cooled down throngh fur- 
ther loss of heat by radiation, sink back, owing to their acquired density 
towards the centre of the sun, where they become again intensely heated 
through compression, and are dissociated or split up again into their ele- 
ments at the expense of internal solar heat. Great convulsions are thus 
continually produced upon the solar surface, resulting frequently in 
explosive actions of extraordinary magnitude, when masses of living fire 
are proj thousand miles or more upward, giving rise to the pheno- 
mena of sun-spots and of the corona which is visible Curing the total 
eclipses of the sun. The sun may therefore be looked upon in the light 
of a gigantic gas-furnace, in which the same materials of combustion are 

used over and over again.” 

Well, Sir, 1 and my mates have had three or four evenings’ 
talk over this account of what the sun is, and does, and we have 
asked the opinions of two or three other people here, who we 
think know more than ourselves, and the more we talk over it 
the more muddled and hard to believe it all becomes; so that at 
last and to be plain, I am beginning to think, as one of them says, 
that it is after all no scientific gospel at all, but only a per- 
roaration, just like the ends of the speeches at meetings of our 
trade union, that are received, as they say in the newspapers, with 
thunders ef applause, but after all have nothing real or true in 
them. 

A young chap here who has been grinding for a Whitworth, 
came in to our last sitting— and a clever glib chap he is—who says 
himself that he has crammed so, that he doesn’t think a question 
could be put to him in all science that he couldn’t answer pat. 
We read the account of the sun to him. ‘‘ That’s all rot,” he 
says, ‘‘no matter who wrote it; there’s no oxygen in the sun, 
Mr. Lockyer himself says so. Lesides,” says he, ‘it’s all non- 
sense, for Sir William Thompson has proved mathematically that 
the heat of the sun is kept up by showers—-what heavy showers, 
worse than Noah’s they must be—of meteors eternally falling down 
upon it.” He went on stating other objections to it, most of which 
I could not understand, on account of not knowing the meaning of 
all the hard words he used, when in came a gent who has been 
here some time a lecturing and teaching on his own hook, che- 
mistry, and mathematics, and what he calls physics, and the like. 
A nice modest man he is, and has been to Cambridge, as I hear, 
though something happened to him to pull him down to be a 
lecturer. So we at once agreed to ask his opinion, and abide by 
what he might tell us. He read the bit over twice, and then he 
said, as near as I can remember, ‘‘ It has been affirmed on spectro- 
scopic evidence, that there is much hydrogen, but no oxygen, nor 
any other metalloid, discoverable in the sun. If there be none, of 
course there is an end of this gas-furnace theory. But if that 
theory were true there must be not merely a /itt/e oxygen in the 
sun, but a great deal more oxygen than hydrogen, for in order to 
produce each gas-furnace explosion there must be 8 lb. weight of 
oxygen consumed for each pound of hydrogen. Unlike gases, such 
as hydrogen and oxygen, when free to mix become uniformly 
diffused through each other. Admitting then, all the premises 
here so confidently announced, but none of which I may say can 
be aftirmed to be as yet certainly proved, it is difficult to see why 
these explosions should take place locally, nor any reason why the 
whole sphere of explosive gases should not go otf with one huge 
fluff, and then the process recommence all round at the same 
moment, Further,” said he, *‘ there is not, as it appears to me, a 
tittle of experimental evidence to prove that this alternate ‘ dis- 
sociation’ of the elements of water (if they exist in the sun) and 
decomposition of them into water by explosion, brought about 
by expansion and reduction of temperature, is physically possible, 
and I should be disposed to distrust a notion that looks so very 
like a chemical perpetual motion.” 

He was adding some observations as to difficulties concerning 
gases ascending through the same gases at the same temperature, 
or water descending through them—which I could not under- 
stand—when the Whitworth scholar interrupted—‘‘ You see I 
‘was right. We have Siemens and Lockyer in direct opposition as 
to a matter of fact. But what do yousay Mr. as to Thomp- 
son’s theory—what he has proved mathematically, and you 
know nothing proved mathematically can be wrong?” ‘*I say,” 
replied our speaker, ‘‘ that the same mathematics which proved 
has now equally disproved his crack hypothesis, which, even if 
admitted, explained nothing.” 

We were allin a maze. ‘* What, then?” we all said, ‘‘Do you 
mean to say that Mr. Siemens has been palming off mere fanciful 
speculations upon us working men, though announced with all the 
grave confidence of certain truth? Why, if what you tell us be 
all right, we know really nothing at all certain about the material 
of the sun nor where its heat is derived, in place of its being all as 
plain as the nose on our face.” 3 

“It is just so,” saidhe. ** We really, as yet, know next to nothing 
about the matter. The views that so far have been hazarded by 
one after another as to the sun are based on the very slenderest of 
assumed data. They mainly rest upon the spectroscope, as yet a 
Most unreliable instrument whence to draw any conclusions 
under conditions so unknown. It has opened, through the noble 
labours of a few German men of science, a boundless path for new 

discovery, but, like all instruments and discoveries which capti- 
vate the imagination, and statements as to which cannot always or 
readily be tested, it has fallen in some cases into the hands of 
charlatans, Ultimately it may help us to know something more 
as to the nature of the sun; but we shall have to wait for the 
patient labours of fifty years yet to come before it is probable that 
we shall really be able to say we know anything about the source 
of the sun’s heat and light.” 
Then,” said we all, “it is not treating us working men fairly, 
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Neither the British Association nor the lecturer should have 
invited us—who eannot judge fully for ourselves, nor more, pro- 
bably, can our Bradford public at large—to be lit up as to sun- 
shine in a way that turns out to be only moonshine.” 

**T quite agree with you,” said the teacher. ‘It is matter for 
grave regret that any Jecturer before a mixed audience should, for 
the sake of amomentary éclat and effect, enunciate with the solemn 
air of ascertained truth, speculations more or less disastrous--in 
this case not far from baseless. But such is the popular style, and 
pays best in this feeble and babbling time we live in,” 

Now, Sir, I have ventured on my own hook only to write this 
to you, and to hope that some of your philosophers will give us 
their opinion. 

Sir, I hope you will pardon the liberty I take in writing to you 
at such length, being but an ignorant man. The only bit of an 
excuse that I can offer is to tell you that I am the grandson of the 
“Pat Addle” who, a great many years ago, interfered between 
Doctor Wollaston and Professor Dansil, F.R.S., and proved in 
the pages of Thompson’s ‘‘Annals of Philosophy,” contrary to 
what Professor Dansil had proved by crystallography, that a 
gallon measure of water had precisely the same weight and bulk 
whether it were in the gallon can or contained in a conical iron 
dish. Philosophers do go wrong sometimes. 

Bradford, Oct., 1873. P, ADDLE, jun. 





AERO STEAM ENGINES, 

Sir,—In an article on ‘* Aero-steam engines,” in your impression 
of the 3rd inst., which has been studied with great interest, allu- 
sion is made to a paper read by me at the Bradford meeting of the 
British Association. In reply toa remark that the boiler pressure of 
locomotive No. 369 was not quoted by me. I have to state that it 
has been, on an average, 130 lb. to the inch, rising occasionally to 
140 1b. The proportion of air employed in the cylinder is a bare 
l per cent. A rather larger proportion would have been employed 
had the available space for the air compressing pump allowed of a 
greater diameter. In future applications it is intended to employ 
a rather higher percentage of air. As I have now been engaged 
seven years in the active prosecution of exhaustive experiments in 
this field of scientific research, aided by men of high standing in 
the engineering profession, it may not be uninteresting to your 
readers, now that the theory first enunciated by Mr. Siemens that 
the presence of heated air in a steam cylinder increases potential 
energy by retarding condensation has become a recognised law, to 
be reminded of a few facts arrived at in actual practice. The 
Midland Railway authorities liberally gave facilities, in the infancy 
of these investigations, for the running experimental trips on a 
portion of the Mansfield branch with a miniature locomotive, and 
the leading points we arrived at were that the presence of air was 
valuable, but that it must be hotter than the steam, and admitted 
at the base of the water in the boiler. Experiments were then 
made in private on a larger scale, with encouraging results, and a 
stationary engine was constructed with two air-compressing pumps 
and a vertical boiler. I engaged the valuable professional aid 
and service of Mr. James C. Amos, in my anxiety to arrive at the 
truth, and the Royal Agricultural Society kindly lent their Prony 
brake for testing purposes. Mr. Amos was assisted by Mr. George 
Fowler, a scientific and practical engineer. 
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compressing pump. Various other interesting experiments 

have been made into which I must not enter, having 
already trespassed too much on your valuable space. I may 
however, in conclusion, refer to a leading point raised by 
you in the article of 3rd inst., as to the use of the heat of com- 
pression direct to the boiler. On several occasions of running long 
stages at high speed, the heat of compression has partially con- 
sumed the felt with which the compressed air-conducting pipe is 
clothed, and this favours your view. But in practice we found, 
after first using 20ft. of coil, then 40ft., and finally 6lft., that 
the best results are obtained from the latter. Although the 
average temperature of the air on entering the boiler is 650 deg. 
Fah., it has occasionally ranged as high as 800 deg. No practical 
ditficulty attends the lubrication of the air-pump or the employ- 
ment of the injector. 

The want of a dynamometer able to give the weight of each 
train hauled, so as to get accurately at the item of work done, 
without interference with business, has been a constant source of 
regret. We have been unable to procure one. 

Allow me to bear grateful testimony to the liberality, courtesy, 
and pains-taking of the directors and officials, superior and subor- 
dinate, of the Lancashire and Yorkshire Railway during nearly 
two years past. But for them, that which I believe to be a price- 
less boon to the world under existing circumstances, might have 
remained unknown and undeveloped, 

North Mymms Park, Hatfield, 

October 15, 1873, 


RicHargp Eaton, 





EXPLOSION OF A ROWARD’S BOILER. 

Srr,—I noticed in the papers an account of another disastrous 
explosion with a Howard—so called—safety boiler. Occurrences 
such as these so oft repeated are surely the best proofs of the fallacy 
of the design and construction of these boilers, and, till remedied, 
mishaps will happen. It is evident to any practical engineer that 
water-tube generators are correct in principle, and it is only 
necessary to eradicate the existing faults in order to produce a 
perfect one. That Howard’s boiler is defective in the following 
particulars will be self-evident. 

These boilers as at present constructed are composed of sections, 
built up of a number of wrought iron horizontal tubes, which are 
connected at one end to wrought iron vertical tubes flattened on 
one side, and forming a D section. The flat side has circular 
openings tapped with a very fine thread ; into these holes a slightly 
tapered collar or nipple is screwed, which projects from the side 
of the vertical tube ; the projecting part is also slightly tapered, 
and a fine thread cut thereon. The horizontal tube is prepared by 
welding an 1ron ring to the inside of it, the hole in this ring being 
tapped ; the tube is now ready to be screwed on the aforesaid collar 
or nipple. As the vertical tube and the ring in the horizontal one 
are not of great thickness, very few threads can be cut therein, and 
the surface for making a joint is very limited, To overcome this 
defect, and to keep the collar or nipple steam and water-tight, 
they are screwed in with considerable force, and in so doing there 
is great risk of damaging or stripping the thread. The front ends 
of the tubes are closed by covers secured by bolts. 

When the boiler is in operation all these connections are exposed 
to the intense heat of the fire and hot gases, which are made to 
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The results arrived at whilst two pumps were employed would 
have disheartened most amateurs, as we discovered that we were 
working at a decided loss. The cost of compression far exceeded 
the worth of the product. Having faith in the system, however, I 
determined to persevere, and Mr. Warsop discarded one air-pump 
in toto, and gradually reduced the stroke of the other by boring 
holes in the side of the cylinder, thus bringing down the proportion 
of air employed from 43 per cent. to 10. Other mechanical 
details were also improved. The clearly ascertained result was 
that, instead of working at a loss, we now obtained from a given 
quantity of fuel, 42) per cent. more of useful work when the hot 
air was injected, as compared with work done by the same 
engine with the like load under steam alone. With open valve 
and damper wide open the use of heated air produced a gain of about 
28 per cent. over steam; and with an even pressure and damper 
varied the gain of work was 47 per cent. 


After consulting Professor Tyndall, whose work “‘ Heat as a | 


Mode of Motion,” gave me most valuable ideas, I was induced by 
Mr. Le Neve Foster to read a paper before the British Association, 
at Exeter, when Mr. Siemens, the President of Section G, and the 
late Professor Rankine, amongst others, encouraged me to ex- 
tended effort and research. But inasmuch as it was argued with 
reason that experiments had not yet been made on an 
engine and boiler with the latest economical improvements, 


including a steam jacketed cylinder, I ordered such an | 


engine, and exhibited it in the 1871 International Exhibition. 
Test trials were made with Prony brake, as before, resulting in a 
gain of 245 per cent, at a speed of 117 revolutions per minute, and 
of 334 per cent. at a higher speed. It thus is evident that the use 
of 10 per cent. of heated air in the cylinders of the best known 
high-pressure stationary engines is productive of immense economy. 
In addition, incrustation of boilers and priming, or, what is called 
in the United states, foaming, are entirely prevented. The same 
results have attended the use of the system in high-pressure marine 
engines and boilers, In the case of the best compound marine 


engines priming has been quite obviated by the use of the hot air | 


injection, but the vacuum has been affected, although not nearly 
to the extent anticipated. Even this, I believe, can be overcome 
with perseverance. For want of perseverance two locomotive 
applications are dormant at present ; but these were not under 
the supervision of Mr, Amos or myself, nor of my valuable assis- 
tant, Mr. P. Flood. As I showed at Bradford, there is a steady 
economy in No. 369 locomotive of fully 12) per cent. of fuel when 
the heated air is used, and cost of maintenance is also kept down 
and incrustation prevented. The agitation of the water through 
pumping in air in the boiler of No. 369 when cold is extraordinary, 
as seen when the steam dome has been removed, and No, 
369 has been hauled by a pilot engine so as to work the air- 
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lampinge against some of them, owing to the position of 
the baffle or dividing plates, which direct the course of the pro- 
ducts of combustion on their way tothe chimney. The joints and 
collars are, therefore, liable to be burnt out or destroyed by the 
| fire, and should any of them be defective or leaking it is impossible 
to detect it until the gauge shows that the water is escaping from 
the boiler. Had all these joints been outside the boiler any 
leakage or defect could have been at once detected and remedied, 
the life of Osmond the stoker spared, and the scalding of Mr. 
Hirst averted, As the brickwork or boiler framing must be pulled 
down to detect a fault, and the difliculty of removing a section or 
tube very great, because several sections may be taken out before 
the defective one is discovered, persons are not over anxious to be 
continually searching for leaks, and they go on working the boiler 
until the water sinks 27in. in a night, or an accident occurs, The 
boiler is also defective for want of proper circulation of the water 
over the heated metal; as a result of this the tubes and joints are 
injured by the overheating. ‘To assist the circulation the sections 
are slightly inclined --in speaking of the tubes I have throughout 
| spoken of them as horizontal and vertical —but this is of little 
avail unless the water enters at one end and flows out at the 
opposite end of the tubes. The sediment accumulates at the 
lower end of the horizontal tubes and at the bottom of the vertical 
; ones; here it is exposed to the heat of the furnace, which is 
anything but desirable. All impurities should be collected outside 
the boiler, where they will do no harm. 

By these remarks I do not wish it to be inferred that I am pre- 
judiced against water tube boilers ; quite the reverse, for I believe 
the principle has a great future; but [ cannot refrain from pointing 
out defects that hinder progress and endanger the lives of our 
fellow-creatures. We are enabled by their use to adopt a very 
great pressure of steam with safety and economy. The present 
high price of fuel makes it doubly important to economise it. By 
using high pressure steam and working expansively in the cylinder 
we can considerably reduce our coal expenditure, and by using an 
efficient water tube generator we need not fear the results. 

ONE WHO HAS CHARGE OF A Howakn’s Bolver. 

London, Oct. 2ist, 1873. 





PERMANENT WAY ON THE SOUTH-WESTERN RAILWAY. —A portion 
of the permanent way ou the London side of Woking is in process 
| of repair. It is to be hoped that more care will be taken in laying the 

new linethan has been apparently exercised hithertoover the South- 
| Western system. The line between Guildford and Woking, for ex 
| ample, is far from what it should be. Carriages which run with 

moderate smoothness on thenewly repaired line, oscillate and jump 
| in a most uncomfortable and other dangerous manner when they 
| travel over this section, 
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of any tow or sediments that may pass through the suction | be given, as it is oftentimes desirable, on account of the confined 
pipes from the ship’s bilge or the sea. air or space between the decks on which the pumps are placed, to 

To Fix the Pumps.—The pumps, like the capstans, are fixed | work them on the deck on which they are fitted and on the deck 
level athwartships, and their centre lines square from the deck | over as well. Again, in some cases it is not convenient to fit cranks 
fore and aft. By this system the working gear is as nearly as | on the pump at all, but on one or two decks above it. Fig. 37 
possible a constant height above the deck. The pumps are | shows the side elevation of upright shaft and mitre wheels, 
bedded in white lead, and in wood ships, where the deck is thick, | when it is convenient that the centre line of gear on one deck 
they are secured to the deck by means of iron screw bolts, with | shall be in the same vertical line as the centre line of gear on the 


nuts hove up under the deck upon washers, the number of bolts | other deck.—For the front elevation on this arrangement, see 
FiIC.33 


ranging from four in | Fig. 36.—Fig.’38 shows the side elevation of upright shaft and 
the 4hin. pumps to| ~ ~“—~— 7 
eight in the 9in.; but 
where the deck is thin 
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of the stanchions as possible to the beams, If the beams are of 
wood an iron plate with two cheeks is fastened to them by 
means of screw bolts, and the head of the stanchion is fitted 
between the cheeks, and secured by a bolt and forelock; but if 
the beams are of iron the stanchions are secured by means of a 
nut and screw. In both cases the heels of the stanchions step 
into a metal socket in the deck. When there is no beam over 
the stanchion the head is secured between two cheeks fitted to 
the under side of the deck above, as stanchions to wood beams. 
When the height between decks is great, and that it would not 











wood carlings are em- 
ployed to take the 
screw-bolts. In ships 
with iron beams and 
deck plating, the 
pumps are secured to 






































the deck and the nuts if 
= = hove up under the Alin 
plating; but if the | Pai 
ship has only iron beams and no deck plating, a plate is worked | » a L 
to take the fastenings as above. These bolts are in addition to | a EP 
those connecting the pump to the stand, as they do not pass i 
through, being too near the wood ends and not spread enough to | \ | 
resist the strain brought to bear upon them by the working of 4 | 
the pump. \ { | 
Working Gear.—The height of the cranks, or working gear, is me 
determined by the horizontal crank of the pump; but the fol- ie 
_ 
= | 
| 
. 4 
| | 
— Sw Y | 
SSS S 
sascai FIC .37, FIC,.39 FIC.40, Fic.41 








mitre wheels when it is not convenient that the centre line of 
| gear on one deck shall be in the same vertical line as the centre 
: | line of gear on the other, but that it is convenient to make the 
lowing is the length of stroke given to the gear for the various | change at the pump. It will be seen that six mitre wheels are 
pumps, viz.: 16in. for the 12in. and 9in. pumps; 15in. for the | employed to accomplish the change of centre lines by this 
7in. pumps; and 14}in. for the 54in. and 4}in pumps. Sufficient | arrangement, which in point of expense and workmanship is pre- 
handle length has to be provided to suit about thirty-five men for | ferable to any of the other systems, although it must be stated 
the 12in., sixteen for the 9in., eight for the 7in., and four for the | that it occupies more deck space. Fig. 39 shows the side elevation 
5hin. and 44in., when the pumps are fitted to extinguish fires; of the arrangement usually made when it is not convenient to 
but these numbers would be rather high for bilge purposes. It | make the change of centre lines at the pump, but under the deck 











be convenient to reach the top of the stanchion to disengage it 
if secured to beams, a piece of iron of a V form is secured be- 
tween the beams to extend downwards until the distance from 
its lowest part to the deck below is about 6ft., so as to give 
sufficient head room. The V-piece being fixed, the stanchion is 
secured to its lower end, and hinges on it, when stowed out of 
use, by means of a hook fitted for the purpose. This arrangement 
has the advantage of the stanchions being at all times at their 
work, and that the pumps can be quicker rigged by this system 
than by any other. There is also another plan, when the height 


is obvious that the gear can be employed to much greater advan- | 





over. By this system it will be seen that eight mitre wheels are | between decks is great, by means of a plate fitted from beam to 
employed ; that is, two in excess | beam, with a hole in it, through which the stanchion will pass 
of the number required by the] up. The stanchion has a lever, with a handle at its lower end, 
method previously alluded to. | fitted in a centre attached to one of its sides, the length of lever 








Fig. 40 shows the side elevation | being rather greater than the vertical distance of its centre from 
of an arrangement fitted to | the under side of the plate when the stanchion is in place; the 
attain the same end as the two | Jength of the handle is determined by having it long enough to 
previous systems; but in this case | be reached from the deck to work the lever. To fix these 
it is not convenient to make the | stanchions pass them up through the plate until the heel will 
change at the pump, or under the | enter the deck socket, the lever being nearly horizontal ; drop 
deck over, but at the centre line of | the stanchion into the socket, and by means of the handle press 
ear on the deck above, a plan of 

which is shown by Fig. 41. Fig. 42 FIC 42 
shows the side elevation of an LALA OE 
arrangement to work two pumps hi Ty A 
placed on the same deck by mean 

of one set of cranks fitted on the 

deck over. The pumps can be 
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worked either together or inde- 
pendently of each other, by disen- 
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gaging the wheels. It is sometim« 
found desirable to fit double-facc« 





tage by working on both sides of it. Thus, two men would | 
require about 3it. of crank when working on one side, but four | 
men could be employed on 3ft. 6in. of crank by working on both 
sides. The diameters of cranks for the 12in. and 9in. pumps are 
ljin.; for the 7in. pumps, 1jin.; and for the 5}in. and 43in. 
pumps, ]4in., observing that the cranks are of increased diameter 
at the bearings. For the 7in. pump and upwards the average 
length of crauk should be about 9ft., and the diameter of mitre ' 


wheels on pump gear. Fig. 45 | < 
shows the usual arrangements for carrying the working gear o! ' 

pumps on the deck above when fitted to work on two decks by 

the preceding systems, and it also shows the additions necessary ' 

to carry the upper vertical shaft for the gear of the pump when EDEL LLL 
it is to work on the two decks above that on which it is placed, 
and when it is not convenient to work on the deck on which the 
pump is fitted, and that the position of the pump with reference 
to bilge suctions is fixed. By the sketch it will be seen that 
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the lever hard up against the plate above; then stop the handle 
by means of a pin passed through it and into the stanchion, Thus 
all is secured; but by this arrangement the pumps could not be 
rigged so quick as by the previous system. When it is not 
suitable to step a stanchion on the deck a hanging one is fitted, 
and supported from the beams or deck over, and steadied by a 
few stays. Again, when it is not suitable to unite the stanchion 
to the deck or beams over, or when the pump is placed on the 
upper deck, the working gear of the pump is carried on a bracket 
or chair. In all cases the stanchions and chairs must be of 
wrought iron, with gun metal bearings to suit the cranks. 








a, a, a, a, a, Figs. 37, 39, 40, and 42, denote the centre line of 
pump. 








7 SEA OR WING COCKS, 
| Wewill next consider the systems employed for admittin; 








water to the pumps, either for extinguishing fires, washing dect:x, 
or for wetting sails. These inlets are but a few feet below the 
line of flotation in small ships, but in large ships they are usually 
placed not less than Sft. below this line, and as much moie 
as circumstances require, observing in iron ships to fit them clear 
of the juints and butts of bottom plating, &c. If convenient thw 
same number of sea cocks is fitted on each side of the ship, the 
reason being that if the ship should be on fire, and in bad wea- 
ther, the action of the pumps would be continuous, as the sea 
cocks on one side of the ship or other would be at all times 
immersed although the ship may be rolling heavily. 








The valves at present in use to supply the pumps alone are 








of three kinds, viz, the straight through screw-down, the cross- 
way screw-down, as Fig. 44, and the Kingston, as Fig. 45. We 


ve for the gear about 18in., fitted to work on different sides | the lower-end of the upper shaft is prepared with a screw for 


vertical shaft, thereby causing the shaft to be steadier, and 
oe permitting the men working the pump on each deck to turn 
= cranks in the same direction. The arrangements for working 
P © Pumps under ordinary circumstances are shown by Fig. 33, 
oe ; Fig. 34, 7in. pump; Fig. 35, 8in. pump; and 

4g. 36, Yin. pump. The arrangements necessary to work the 
pumps on two decks by some of the systems employed will next 


disengaging the upper gear. The mitre wheel has a direct vertical 
motion, having a fixed key to the wheel working ina suitable key- 
way in the vertical shaft. Motion is given to the wheel by means 
of a nut working on the shaft. There are several systems of making 
the working gear of pumps portable, and as the stanchions are re- 
quired to be strong to resist the strains brought upou them whilst 


' working the pumps, it is desirable to attach the heads of as many 


have given the details of Fig. 44, as these valves are generally 
used for the inlets from the sea to supply the pumps. a is the 
lower chamber of the valve case, to which the water has free 
access from the sea by means of a through pipe; is the upper 
chamber of the valve case, to which the water has access only 
when the valve, c, is off its seat on the partition of the chamber, 
thus allowing the water to enter the suction pipe; d,d, is a 





leather washer for making the valve water-tight; ¢, a screw on 
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the valve spindle for the working of the valve. The threads for 
the top and bottom nuts of the valve are shown by the figure to 
come opposite to each other, which system has been recently 
discontinued, and for the future these threads will be arranged 
80 as not to come opposite to one another; thus the danger of 
unduly wounding the metal between the inner and outer threads 
during the screwing process will be avoided. 
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It is plain that the screw-down valves have to be opened by 
causing the valve to revolve by the action of the screw, thus 
lifting it off its seat; and the Kingston, generally by direct 
horizontal motion, being pushed out by means of a reverse lever 
or by ascrew. But whatever kind of valve is used it must be of 
sufficient area to supply at the same time all the pipes connected 
to it. This has only been observed of late, but it is very desi- 
rable, and will be more fully dealt with under the arrangements 
for flooding. 

By this system it is plain that two or more pumps may be 
supplied at the same time by one cock. The screw-down valves 








are more generally used for the pumps than the Kingston, as 
stated above; but it depends upon the circumstances attending 
their opening and shutting, so as to be at all times under control, 
and the persons working them not to be unduly exposed. The 
rods for these valves are treated the same as other rods throughout 
the ship; but we think an uniform system of working them from 
the same deck as the pumps they have to supply would suit best, 
providing that the cock has to supply the pumps only, and that 
it would not interfere with the cabins and other fittings to do so, 
as it must be remembered that it might occasion considerable 
delay to have the rod shut up in a cabin that may be under key, 
to say nothing of the inconvenience it would occasion the occu- 
pier of the cabin. Care should also be taken to fit these valves 
in such places as would expose them to injury as little as possible, 
and in a suitable position to be examined and repaired; hence, 
it would not be advisable to fit them in the coal bunkers or store 
rooms, as they would have to be cased around to be come-at-able, 
which, no doubt, would occasion waste of storage. If the sea 
cocks were fitted near a water-tight bulkhead, proper protection 
could be afforded to the rods for opening and closing them. 

The only difference in fitting the rods to sea cocks and the 
rods to other valves is that for the sea cocks the rods are flush 
with the deck when the valve is open, whereas for the other 
valves they are required flush with the deck when the valve is 
shut; that is, the deck plate screws down and fays on the ends 
of the valves when they are out of use. The cocks are usually 
fitted horizontal, but where there is wood planking or chocks to 
pass through, the pipe leading from the cock to the sea is of gun 
metal, and fitted square to the outside form of the ship, and of 
the same diameter as the bell of the cock to which it is attached. 
These cocks are in iron ships secured to the bottom on a sheet 
lead washer, well coated with a mixture of red and white lead 


a 


‘about lin. from them, and a 





Strainers are fitted to all the sea cocks, to prevent sea-weed, &c., 
entering the suction pipes—which not only tends to choke the 
pipes but also damages the pumps. It must be understood that 
all cocks or valves that supply water from the sea are fitted with 
strainers on their mouths to prevent this, but that in no case 


intended as discharges to the sea; for although strainers are 
fitted to all the suction pipes that are led to the pumps, except 
those led from between the two bottoms of double bottomed 
ships, as these compartments are supposed to be clean ; but tow, 
&c., does enter the pumps, and is discharged with the water from 
the ship’s bilge, which would ultimately choke the strainer, and 
thereby render the valve useless for discharging. Thus, it is 
plain that by the existing arrangements for sea-cocks it would 
not be advisable to use the same valves and pipes that supply 
from the sea for the discharges to the sea as well, although the 
pump cannot perform the two duties at the same time ; there- 
fore, when the pump is discharging to the sea, by the present 
arrangements the pipes and valves that supply the pump from 
the sea are not in use, on account of the strainers on the mouths 
of the valves, which would choke if used for discharging, as before 
explained. So two distinct suits of pipes and valves are fitted to 
each pump, which occasions a great expense, to say nothing of 
inconvenience; but we illustrate a valve by Fig. 46 that 
would remove all the difficulties of the present arrangements, 





that of from, 


supplying 
and that of discharging to, the sea, to be performed through 


and permit both duties, viz., 
all the 


the same valves and pipes, thereby rendering 
The 


work at present fitted for discharging unnecessary. 
sketch shown by Fig. 47 describes 

the pump as geared to discharge FIG 47 
by the above system. 

We may here notice that in 
composite or wood ships it is 
objectionable to have any of the 
fittings, such as the brackets for 
propeller shafting or the King- 
ston and other valves, in metal- 
lic connection with the copper 
sheathing on the bottom. The 
copper sheathing should be kept 
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thin piece of ebonite or other 
insulating material should be 
fitted around to cover the wood 
thus left unsheathed, the ebonite 
faying on the copper about gin. 

The cocks to supply from 
the sea are fitted thus: A thin, 
narrow ebonite ring is fayed 
to the wood bottom around the 
flange of pipe, having one of its edges in contact with the pipe 
and the other faying a little upon the copper sheathing, a copper 
ferrule being also fitted to cover the wood ends and fay a little 
under the flange of the pipe. But the valves for discharging to 
the sea have only the ebonite ring let into the wood plank around 
the flange of the pipe, with its edges placed as above. In all 
cases, before the pipes were fitted in place, each was well payed 
with a mixture of red and white lead. 








FrIrELEsS Locomorives.—On October 3rd, a trial of a fireless 
locomotive took place between East New York and Canarsie. 
The dimensions of the engine are as follows :— Boiler 10ft. long by 
40in. diameter ; two cylinders, 8in. diameter by 12in. stroke ; two 
pairs of wheels, 30in. diameter coupled ; ordinary slide valves, 
working without expansion, the engine being provided with double 
eccentrics and links for reversing. The exhaust is blown into two 
condensers, one for each engine, fitted with thirty-six gin. tubes 
for promoting condensation, and air pumps for creating partial 
vacuum, For the engine, such as it was, apologies were made by 
Mr. G. L. Laughland, the president of the Fireless Engine 
Company, and Mr. C. H. Haswell, the consulting engineer, and 
cue allowance was made by the visitors for its many obvious 
imperfections. Its performances were as follows:—It left East 
New York at 2.52 p.m., with the steam gauge at 180 lb., and ran 
the three and a-half miles to Canarsie (down grades) in 12 min. 
45 sec. At the end of the trip, the gauge showed 108 lb. During 
a9 min, stoppage, it fell to 104 lb., and the run back (up grades) 

ve 
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minster, ‘‘ Improvements in railway or other carriages.” 
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in 17 min., reduced it to 45 lb. No fire was used on the 1 tive, 
the entire trip having been made by the steam rising from the hot 
water with which the locomotive was charged at the start. It 
drew one car with 120 passengers, The net weight of the engine 
was 4 tons 3 cwt.; the car itself was estimated to weigh 7} tons 
empty, and with its load 125 tons. The experiment was a suc- 
cessful demonstration of the possibility of running a locomotive 
by the proposed means; but the poor construction of this par- 
ticular machine renders it necessary to defer any calculations as to 
the economy of the device. We understand from Mr. Schieffler, 
of the Grant Locomotive Works, Paterson, N. J., that an engine 
to be worked on this plan is to be designed and constructed at 





that establishment.—Scientific American. 
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communication from Alexander Schpakowsky.—sth July, 1873. 

2373. Henry Moore, Blackburn, “‘ Steam engines.”—9ch July, 1873. 

2413, ALEXANDER MELVILLE CLarK, Chancery-lane, London, “* Sugar.”— 
> - _crces from Louis Joseph Frédéric Margueritte.—12th July, 

873. 

2638. Joun Lei1cu, Manchester, ‘‘ Manure.”—6th August, 1873. 

2781. Witt1am WarRReN, Cheltenham, *‘ Pumps.”—22nd August, 1873. 

2836, FREDERICK WILLIAM FoLLows and Joun Bate, Manchester, “ Lawn 
mowing machines.”—28th August, 1873. 

2912. EpwakD Grirrita Brewer, Chancery-lane, London, ‘Calenders 
for manufacturing papers.”— A communication from Baron Eugen von 
Zahony.—4th September, 1873. 

3058. Grorce Tomiinson Bovusrie.p, Sutton, “ Mvtive power.”—A 
communication from Enrico Guylielmini.—1ltth September, 1873. 

3050. Jounn Wreouitt Connon, Dewsbury, ** Seat and desk for use in 
schools, &c.” 

3055. PereR Prenn-Gaskett, South Kensington; London, “ Weighing 
scales.” —A communication from Sandy Harris.—17th September, 1873 
3083. ALEXANDER WILKINSON, Great Marylebone-street, Portland-place, 
Santen, **Coating and preserving telegraph wires.”—19th September, 

873. 

3088. Tuomas Moy, Farringdon-street, London, ‘* Working the slide valves 
of steam engines.”—20th September, 1873. 

3100. JoHN CLayton Mewsurn, Fleet-street, London, ‘ Constructing 
buildings, &c.”—A communication from Charles Otto Arntz.—22u4 
September, 1873. 

3126. EpmunD Morewoop, Llanelly, and Joun Henry Rocers, Llangen- 
nech Park, near Llanelly, ** Applying tin or other coating metal to 
metal sheets and other surfaees of metal.”—24th September, 1873. 

3144. Jesse Asvoucn, Handsworth, ‘“‘Broums and brushes.” — 26th 
September, 1873. 

3183. ALEXANDER Grayson "Harrison, Lancaster, ‘‘ Laying or topping 
twine or cord made from flax, &c ”— 1st October, 1873. 

3195. James Tnomason, Liverpool, ‘‘ Propellers.” 

2199. JOHN PartTripGe, jun., City-road, London, ‘‘ Holding or securing 
blinds in any desired position ” 

3202. THomas SuHeenan, Great Portland-street, London, “ Steelifying 
iron.”—2ad October, 1873. 

3203. CHARLES ROBERT WESTERN and Josern Hamitton, Victoria Works, 
Belvidere-road, Lambeth, Surrey, ‘‘ Baud-saw machines.” 

3209. ARTHUR THOMAS ALLCOCK, Gainsborough, “ Effecting an instan- 
taneous cut-off in steam engines by the action of the governor.”—3rd 
October, 1873. 

3226. ALpHonsr Louis Normanpy, Hollybush-place, Bethnal-grecn, 
London, “ Distilling machines.” 

3229. SAMUEL SupworTH, Manchester, ‘‘ Recording time and the pressure 
of steam, &c.”—4th October, 1873. 

3 Henry Deacon, Appleton House, Widnes, ‘‘ Chlorine.”—7(h October, 
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3258. GeorGe Hase.tine, Southampton-buildings, London, “ Steam 
lubricators.”—A communication from William Uamilton.—s8th October, 
1873. 

3273. GeorGcr Hasevtine, Southampton-buildings, London, “Gunpowder.” 

—A communication from Lammont Du Pont and Eugene Du Pont.— 

9th October, 1873. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
3 ee office of the Commissioners of Patents, within twenty-one days of 

ts date. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commassioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1260. J. W. Metuine, Lancashire, ‘* Safety and relief valves.”--Dated 4th 
April, 1873. 
These improvements are for the purpose of increasing the efficiency of 
safety and relief valves, The steam or air acts on a flexible diaphragm 
and escapes through one or more annular oritices in the seating the valve 
spindle rests on the diaphragm, wud is held down by a weight or spring. 
1301. T. C. Brown and G. R. Bippect, Ipswich, “ Sleam engines and 
boilers.”—Dated Sth April, 1873. 
Two eccentrics are fixed on the crank shaft, one to effect a late cut-off 
and the other an early cut-off. The outer ends of the eccentric rods are 
connected by a link sliding through a block on the valve rud, The link 
is coupled to the governor, or instcad of connecting the cut-off apparatus 
direct to the governor, it may ve coupled to the red of a piston working 
in a cylinder to either end of which water or steam can be admitted from 
the bviler, and this admission is controlled by a valve actuated by the 
governor. An improved revolving pendulous governor and an improved 
method of drying or superheating steam as it is led off from a steam boiler 
are also described. 
1310. T. J. Surrn, London, “ Steain boilers."—A communication.—Dated 9th 
April, 1873. 
Vertical boilers have a double row of tubes of different shapes and at 
different levels fitted, one row forming smoke passages and the other water 
passages. The water tubes are of flat rounded form and are corrugated 
from end to end. The fire-box is conical and hus a hood projecting from 
one portion, beneath which the furnace is arranged. 
1315. J. Davey, Wisbeach, Cambridgeshire, ‘‘ Steam generators "—Dated 9th 
April, 1873. 
The invention of improvements in steam generators has for its object 
to cause a rapid circulation of the water, so that the heat evolved from 
the fuel may be more completely taken up, and a consequent economy 
of fuel effecced. The invention when suitably modified is applicable 
to stationary, locomotive, and marine engines, but more particularly to 
stationary engines. 
1318, A. R. Ecroyp and J. Wass, Owlerton, near Shefield, “* Furnaces,”— 
Dated 9th April, 1873. 
This invention consists, First, in excluding cold air from the furnace 
and introducing heated air to supply combustion ; the air is heated by 
passing it through a double furnace door. The askpit is also closed by 
similarly constructed doors, by which the air 1s heated previous to passing 
through the grate-bars, which are perforated vertically ; the ashpit is 
also supplied with heated air. The draught in the flues and air chambers 
may be increased when required by jets of steam. 
1320. S. R. Suvrn, London, “A new oxygen or improved furnace bar.”— 
Dated 10th April, 1873. 
This improvement consists in adapting an ordinary furnace bar to every 
class of furnace to burn any class of fuel to give a large air space for the 
passage of the air to consume it. To truss the bar by cutting out the 
centre of it to save the bar from dropping. To economise fuel and pre- 
vent smoke. To cut the air underneath the fuel to prevent clinkers. 
To give a better chance for the air to feed the fuel above from the ash- 
pit. 
1328. E. Day, Mirfield, and H. Turner, Leeds, “ Steam boilers.”—Dated 
10th April, 1873. 
This invention consists in applying gas burners in the internal and ex- 
ternal flues of steam boilers to ignite the inflammable products of com- 
bustion escaping from the fire-grate, also burning hydrocarbons instead 
of gas, also applying jets of steam in the flues, also heating ajr for the flues 
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: oad Wuitwortn, Ingoldmells, Reaping machines.”—20th June, 


by passing through longitudinal holes in the grate bars. 


Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1247. J. W. Hurst, London, “ Improvements in life-rafts."—Dated 4th 

April, 1873. 

The raft is adapted to fit to the bulwark or the side of the poop of a 
ship, and consists of two flat-bottomed boats covered with flush decks 
and united by cross pieces so as to form an open floor or grating between 
the decks, When fitted to the side of the ship the two boats lie one over 
the other, the bottom one resting on chocks, so that when suddenly dis- 
engaged from the ship the raft will turn on the chocks and fall in a hori- 
zontal position on to the surface of the water, the raft being floated by 
the two boats, side by side, with the open floor between their decks. 
1243. H. B. James, London, “‘ Seats of row-boats.”— Dated 4th April, 1873. 

This invention consists in carrying the seat upon springs, bearing, by 
friction rollers or grooved wheels, upon guides or rails formed or fixed 
on each side of the body of the boat. The elasticity of the seat gives freer 
pley to the body of the rower. and eusier recovery after cach stroke, while 
its journey is sufficient for any possible length of stroke. 

1254. C. N, Arrsavootorr, London, “ Releasing ships’ weights, &c."~A 

communication. — Dated 4th April, 1873. 

The vbject of the invention is to facilitate the releasing of ships’ boats 
from hooks or such like means when lowered from boat slings or other 
supports, and the application thereof to effecting the releasing of other 
weights. The connecting means to the ends or paris of the boat or other 
weight are each formed in parts, the hook part thereof being capable of 
turning on a centre or pivot bolt carried by the main portion, and having an 
arm projecting upwards, with a hinged catch acted upon by a spring with 
a tendency to cause such catch to hold on to a piece formed on or applied 
to the main portion. This main portion also carries another lever piece, 
with a part thereof capable, when the lower portion of this lever piece is 
drawn upon, to raise the hinged catch so as to release it aud thereby free 
the hook, which then by the action of its own weight, aided by the action 
of the spring above referred to, turns upon its axis, releasing the boat or 

‘other weight. 

1264. W. Brack, Dublin, “Clearing rails of railways and tramways.”— 

Dated 4th April, 1873. 

This consists in connecting the arm or arms of the clearing apparatus 
immediately to the ordinary axle or axle-box of the tram or other vehicle, 
thereby securing a more fixed and definite distance between the rail and 
the clearing apparatus than heretofore. 

1284, H. H. Bexnerr, St. Clements, Ipswich, “ Seats and driving boxes of 

carriages, &c.” —Dated 8th April, 1873. 

This provysional specification describes, First, constructing the seats of 
carriages so that they may be moved into any position to balance the 
weight without stopping the animal or requiring the driver to alter his 
seat, and arranging them on a central screw working on bearings and 
actuated by a movable key or fixed wheel. On this screw a threaded 
boss works secured by thumb nuts, Grooved rollers or pulleys run on 
beads forming tramways, which hold the seats, and between which the 
seats slide backwards and forwards on the rollers ; Secondly, constructing 
the driving boxes so as to raise them to any required height; Thirdly, 
giving a slope or tilt to such driving boxes. 

1289. J. E. Witsox, Bromley, Kent, ‘Constructing or propelling vessels.” — 

Dated 8th April, 1873. 

According to this provisional specification, one or more lines of bars or 
rails are arranged at the surface or at a suitable distance below the surface 
of the sea, and are supported by buoys. The vessels which are to travel 
in a line with these bars are constructed with wheels to grip the bars. 
The wheels, or some of them, are driven by motive power within the 
vessel, and the revulution of the wheels causes the vessels to travel. 

1291. C. E. Curtis, London, “ Carriages with front bowed or other ‘ shaped’ 

Sront lights.” —Dated 8th April, 1873. 

This consists in jointing the front portion of the upper body of front 
lighted carriages, so that on the glass light being lowered into the lower 
body the close carriage can be converted intoan open one. The invention 
is only intended for curved or “shaped” front lights, 

1305. A. S. Prarr, Cardigt, South Wales, ** Ventilation.”—Dated 9th April, 











1873. 

The novelty of the invention consists in the peculiar construction and 
adaptation to ships’ holds of a ‘‘ twin cowl,” that is, a ventilating tube 
or tubes provided with two thoroughfares, the inner one forming the 
passage for fresh air to the hold or other confined place requiring venti- 
lation, and the other, forming an annular space around the inner tube, is 
the upeast or passage for impure or foul air; the formation of the cow], 
which revolves in its seating upon rollers, directs the currents of fresh and 
impure air in opposite directions, and a vane at the top causes the cowl 
to rotate in order to catch the air in the ordinary manner, 

1307. W. Green, Hyde, Cheshire, *‘ Automatic couplings for railway and 
other corrvages.”—Dated 8th April, 1872. 

The improvements consist of an automatic coupling constructed in the 
form of an elbow lever, or it may be a radial arm, turning on a fulcrum 
fixed on the end of a spring draw-bar at each end of the carriage and 
taking a line of movement parallel to the horizon. The end of the arm is 
formed into a hook bent in the direction of its line of movement and 
held in position by a spring in such a manner that when each end of the 
carriage is fitted alike they form interlocking hooks with cither end of 
any other carriage so fitted. 

1309. W. D’A. Mann, London, “ Railway carriages and fittings.” —Dated 9th 
April, 1873. 

This invention relates partly to improvements on the invention for 
which letters patent were granted to the applicant, bearing date the Lith 
day of October, is72, No, 299, and has for its object the affording a more 
convenient means of communication by the aid of internal passages or 
corridors between the several passenger compartments and the service and 
baggage room, provided in the same carriage. ‘Ibe carriage 1s also titted 
with a more ethcient mode of warming the interior thereof, and at the 
same time of supplying hot water by an improved arrangement of hot 
water apparatus below the level of the floor and fitted with an expansion 
pipe opening into a special tank above the level of the supply tank, which 
urrangement is specially adapted for use on railway carriages, whether 
of the ordinary or of the improved internal arrangement. 

1312. J. Broveu, Birmingham, “ Saving life and property at sea.”—Dated 
9th April, 1873. 

The principal part of this invention consists of a life-float to contain 
passengers and provisions for their use in case of shipwreck. The said 
tluat consists of a vessel circular in cross section and tapering from the 
middle towards cach end. It is provided on its underside with a double 
keel and transverse rollers, and on deck with a hollow conical mast for 
carrying a vane or flag; this mast is used in conjunction with tubular 
ventilators for ventilating the float, and also for firmg rockets. The pus- 
sengers enter the float through lids in the deck, which are closed water- 
tight. A rail and life cord are fixed round the float, to which persons in 
the water may cling. By means of the double keel and rollers the float 
is always kept in its proper position ; they also facilitate the running of 
the float on to the beach. The life-float is suspended from jointed davits 
fixed by a lever catch. By disengaging the catch the jointed davits are 
liberated, turn upon their axis, and the life-float is immediately lowered. 
The float may be made smaller for securing the log-book or articles of 
value, or it may be used as a life-buoy. In the latter case it is provided 
on its underside with vertical cross vanes to prevent it capsiziny, and 
steadying its motion in a rough sea, 

1322. F. E. Duckuam, London, “* Actuating railway brakes.”—Dated 10th 

April, 1573. 

This invention relates to improvements in brakes for railway carriages, 
and locomotives worked by atmospheric, steam, or hydraulic power. A 
cylinder or cylinders are mounted on the engine, and on any number of 
carriages of a train, each of which is fitted with a piston, whose rod is 
connected to the lever of the ordinary brake gear. The cylinders are con- 
nected with two pipes, one of which is kept generally under pressure, 
and is connected at one end with the source of power, the other being 
under pressure only when operating the brakes. The inventor uses a 
single cock or valve to control the pipes and put them in communication 
with one another when the brakes are to be applied, thereby conveying 
the pressure from one pipe to the other and to the brake cylinders, and 
automatically applying the brakes in both parts of the train, should any 
part break away, an accumulator in the guard’s van furnishing the power 
tor the rear section. An arrangement for automatically applying the 
brakes in the event of neglect or derangement in the coupling up of the 
carriages is described. A novel form of coupling is also aescribed whic 
may be readily connected or disconnected, and which may be used to place 
the two pipes in communication, in which a tubular plug of taper form is 
fitted in a corresponding socket on the carriage, so that in the event of a 
carriage breaking away, the plug will be withdrawn without injury to the 
connections. A gong for giving notice of the application of the brakes, 
and a pressure gauge regulatea by a cock or valve for indicating the pres- 
sure are provided, means are employed for lessening vibration and 
preventing unequal wear. 

1326. W. A. H. THoRoLD, Liss, Hampshire, “‘ Disengaging ships’ boats,”— 

Dated 10th April, 1873. 

According to one modification the inventor pivots together two rods 
kept apart by a spring at their lower parts and attaches them to the boat 
slings. One of these rods has pivoted at its upper part a movable tongue 
of a V-shape(which when the boat is suspended) passes through aring on the 
davit lower block and catches or holds in a slot in the other or movable 
rod. As the boat reaches the water the tongue falls in the slot and un- 








locks itself from the ring and disengages the boat, According to a Second 
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modification the inventor reverses the apparatus, that is, he attaches it 
to the lower block of the davit and attaches the ring to the boat ~\ = 
According to a Third modification (a modification of the first method) he 
makes both the arms movable, and makes the tongue double and attaches 
it to the block ring. And according to a Fourth modification (a combina- 
tion of the second and third modifications) he reverses the apparatus and 
attaches the double tongue to the boat slings. 

1334. O. Reicuensacn, London, “ Tipping railway or other wagons.”— 

Dated 10th April, 1873. 

The chief novelty of the invention consists in the application of the 
varying strain which is caused on a chain or cable by the variation of its 
deflection, which thereby acts like a gradually increasing or decreasing 
balance weight to a cradle. 





Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. ~ 

12¢ oe ae Radcliffe, Lancashire, ‘‘ Finishing thread.”—Dated 4th 
pril, 1873. 

This invention consists principally in the addition of the ordinary 
machine used for polishing thread, by means of a revolving brush, of an 
arrangement of apparatus for softening the thread so that the two 
operations of polishing and softening can be effected by one and the 
same machine. The inventor employs a revolving brush and a pair of 
rollers, over which the hanks are stretched whilst being brushed and 
polished in the ordinary manner, the upper roller being driven slowly by 
worm gearing from the shaft of the revolving brush. 

1272. 8. MENDEL, Manchester, ‘‘ Woven fabrics.”—Dated 5th April, 1873. 
This invention consists, First, in only applying suflicient size to the 

wraps to facilitate weaving ; and, Secondly, in passing the fabric when 

woven through size containing a solution of salts of zinc or alumina or a 

combination of both, or other suitable antiseptic to give additional 

strength to the fabric, to improve the finish, and to prevent mildew. 

1332. F. Wirra, Frankfort-on-the-Maine, “‘ Washing yarns.”—A communica- 

tion.—Dated 10th April, 1873. 

First, the novelty of the invention consists in washing yarns by placing 
the hanks of the some in a closed vessel, which when exhausted and a 
pipe connected therewith communicating with a tub containing “ley ” or 
washing liquor, the said liquor is by reason of the vacuum drawn into and 
amongst the yarns so as to thoroughly cleanse the same. Secondly, the 
novelty consists in washing cops of yarn by first placing them on per- 
forated corrugated plates and keeping them roma with ‘‘ ley” or wash- 
ing liquor, which is constantly drawn through the cops and perforations 
of the corrugated plate by means of a pump, the suction or passage of the 
liquor through the cops thoroughly cleanses them, they are then removed 
for drying and placed in tiers in a closed box communicating with a fan 
by means of an air pipe, which in its passage from the fan to the box con- 
taining the cops to be dried, and before entering the same, becomes heated 
bd reason of a portion or length of such pipe passing through tne flue of a 

urhace, 
1344. W. Morris, London, “‘ Waterproofing and preserving from milder» 
silk, d&e.”—Dated 12th April, 1873. 

This invention relates toa new process or treatment, and compositions 
for the improvement of manufactures, formed of silk, wool, cotton, tlax, 
or hemp; ulso furs, leather, and paper; by means of which such mauu- 
factures are made incapable of capillary attraction, are rendered water- 
proof, and not liable to mildew, nor to be attacked by moths; their 
strength and durability are increased, their porosity is unimpaired, and 
their general quality and appearance are improved, and by the same pro- 
cess wood is rendered impervious to moisture and incapable of generating 
mildew, fungi, &c.; and bricks, tiles, and other articles are made 
moisture-proof. The process consists of two steps or parts, as follows :— 
For the First part is used a chemical compound which consists of, say, 
one part of dry gelatine (isinglass or other) dissolved in, say, four parts of 
oil, including a small quantity of sulphuric or other acid, and, when 
these are combined by means of heat, five parts, or thereabouts, of an 
alkaline solution are added at a specific gravity of about 26 deg. Baumé, 
the whole being stirred while yet warm, and the result is a chemical com- 
bination designated the preparatory compound. For the Second part of 
the process is used a chemical compound designated the perfecting com- 
pound, and which is prepared as follows, namely :—In one vessel is pre- 
pared a strong solution of one of the alums, for instance, of the sulphate 
of alumina, with potassa. or with ammonia, or with soda. In another 
vessel is prepared a solution of the sulphate of zinc, and in a third vessel 
a solution of the acetate of lead. These solutions are each to be of the 
same density. When prepared, the two sulphate solutions are mixed in 
the proportion of about five parts of the first named to one and a-half 
parts ot the latter named, and to these are added about five and a half 
parts of the acetate of lead solution. By the chemical action that ensues 
sulphate of lead is formed, and when this las subsided the clear liquid is 
drawn off, and is reduced to the proper density, which is from one tv two 
degrees Baumé. The materials to be tieated are steeped in baths of the 
above compounds, or in some cases the pieparatory compound may be 
applied by hand. Some kinds of paper need not be submitted to the pre- 
paratory compound. 

908. J. T. Grirrin, London, “Carpet or power loomns.”—A communication. 
— Dated 13th March, 1873. 

This consists in the combination of the several parts presently to be 
mentioned in aloom, and in their separate application to other looms : First, 
a curved adjustable foot for the shuttle box standard ; Secondly, a double 
cam and its connexion with the Jacquard ; Thirdly, a weft protector com- 
bined with a buffer; Fourthly, a shuttle protector also combived with a 
buffer; Fifthly, a cross rail forming the fulcrum of the lifting levers of 
the shuttle boxes ; Sixthly, forming the shuttle boxes of sheet metal with 
cast iron partitions; Seventhly, a loose jointed picker guide rod for 
freeing the pickers, and a feather guide rod to guide them ; Eighthly, a 
spring-buffer for arresting the lay ; Ninthly, a combination of a spring 
buffer with a shipper; Tenthly, a friction clutch for connecting the 
driving pulley with the driving shaft; Eleventhly, a stop wheel on the 
lay shaft and its connections with the buffer; Twelfthly, a connection of 
the warp tension with the Jacquard lever; Thirteenthly, « peculiar con- 
struction of the let off and take up; Fourteenthly, a segmental wiper 
cam, and, Fifteenthly, a connection of the lay with the cross beam by 
means of a spring pawl. 

988. J. TuurLow, Morley, Leeds, York, ‘ Self-acting mules for spinning.” — 
Dated 17th March, 1873. 

This invention relates to the construction of apparatus for effecting the 
reversing of the carriage, only when the rotation of the spindles is arrested, 
without sudden check or shock, by effecting a change of strap from the 
various driving pulleys when the spindles have completed their rotation, 


1016. N. Wuirtey, H. Hoyre, and J. Haicu, Halifax, “Card setting 
machines.”--Dated 19th March, 1873. 

This invention relates, First, to the feed parts of machines for setting 
cards, in which is employed a spring to effect the nipping action, and a 
tappet or cam torelease the same. Also effecting the feeding or propelling 
forward of the feeding instruments by a spring, and the return stroke by 
acam, thus keeping the collar of the main shaft close to the face of its 
bearing and preventing lateral motion thereby. Secondly, the invention 
relates to the construction of the cutting dies with a view of preventing 
the formation of any barb in the cutting of common points. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour- 
Mills, d&c. 
1276. A. AnDREWws, Crewkerne, Somerset, “Elevators for stacking hay, 
corn, &e,”—Dated 7th April, 1873. 

This invention consists of certain arrangements by means cf which the 
delivery end of the trough of the elevator can receive lateral motion 
without the necessity of shifting the whole machine. A transverse shaft 
is attached to the axle of the hind carriage, on which shaft a drum is 
mounted. A rope is passed around the drum, the respective ends thereof 
being attached to two pins driven into the ground. By turning the 
(rum ia either direction, by means of a winch, the machine is drawn 
towards one or othe- of the pins, and the elevator trough consequently 
receives a corresponding lateral motion. 

1292, G. Ginpons, Tunely, and E. Pacer, Burnett, Somersetshire, ‘‘ Collecting 
and removing hay.”—Dated 8th April, 1873. 

Rake tines or teeth are affixed to the front of a low bodied wagon to 
underrun hay or other crops which become pushed up into the wagon on 
the forward movement of the horses. Special appliances are described 
for lifting the rake tines out of action and also for unloading the wagon. 
1297. F. E. Ducknam, and G, R. Birt, London, “ Grain and other elevators.” 

— Dated 8th April, 1873. 

The apparatus consists of a chain of elevaturs which may be buckets, 
baskets, cages, or platforms hung vertically froma skeleton drum, in pass- 
ing over which the goods discharge through the drum into a shoot placed 
beneath, the elevators being suitably disposed for the purpose. The ordi- 
uary ladder and lower drum are both dispensed with. 

1314. G. Twiac, Birmingham, “ Shearing and clipping apparatus.”—Dated 
9th April, 1873. 

This invention refers to apparatus to be employed chiefly in clipping 
horses, and consists of improvements in the means of adjusting and 
setting up the plates so as to control the relative positions of the cutters 
1324. R. Suaw, High Walton, Lancashire, “ Driving spindles.”— Dated 10th 

April, 1873. 
This invention relates to spindles the wharves of which communicate 





by bands or straps with a driving cylinder or drum, each band or strap in 
the machines at present in use passing partly round the wharve in an 
angular direction to and from the cylinder or drum. These improvements 
consist in employing at the front of the wharves a roller working in sta- 
tionary or movable bearings and passing each band or strap from the 
cylinder or drum entirely around the circumference of the wharve and 
partially round the roller to the cylinder or drum. As the band passes 
round the entire circumference of the wharves the friction is more 
equalised than at present, and they may be made of smaller diameters and 
the spindles driven at a quicker speed. In throstles and other machines 
in which the bobbins have to be doffed the additional roller is placed in 
bearings worked by cranks or eccentrics and handles so that the hands can 
be slackened to allow the bobbins to be removed and replaced and after- 
wards tightened. 

1339. F. Crark, Ashford, Kent, “‘ Turnip cutters.”—Dated 12th April, 1873. 

The main portion of the apparatus consists of an ordinary turnip-cutter 
mounted on a wooden frame or receptacle provided with wheels, and 
drawn by a horse or other draught animal. The lower portion of the 
receptacle is constructed with bars for the rane of the turnips when 
cut. A toothed spur is attached to one of the road wheels, and gears 
into a pinion mounted on a transverse shaft which actuates the cutting 
apparatus. The spur wheel and pinion are placed in gear by means of a 
lever, and the turnips are cut and distributed by the transit of the 
machine over the ground. 

1551. A. Dopette, France, ‘‘ Cleaning and sorting oats, 
April, 1873. 

This provisional specification describes a combined apparatus whereby 
oats are cleaned, sorted, according to the size of the grains, the seve! 
sizes bruised or flattened separately, then remixed, again cleaned, and 
finally put into sacks, An essential feature is the sorting of the grains 
into sizes, and the bruising of the several sizes separately ; the operation 
is thus properly effected, which is not the case where all are bruised 
together, for then either some are bruised too much or others too little. 


.”—Dated 29th 


Class 5.—-BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, &c. 
1265. 8. Bonner, Stoney Stanton, Warwick, ‘Kilns for burning bricks, 
tiles, drain pipes, dc.” —Dated 4th April, 1873. 

The objects of this invention are, First, to construct kilns in a simpler 
and more economical manner than heretofore; Secondly, to render the 
operation of burning bricks, tiles, and other articles in kilns more uni- 
form, an1 therefore produce less waste than heretofore; Thirdly, to 
economise fuel ; and, Fourthly, to render the operation of burning con- 
tinuous or nearly so. 

1282. W. Barron, Boston, Lincolnshire, ‘* Fire-places."—Dated 7th April, 
1873. 

The chief object of this invention is to improve what is known as the 
Milner stove, and to effect thereby an economy in the consumption of the 
fuel used therein, as well as to provide for the facile reflecting of the 
parts liable to be burnt out or otherwise injured during the use of the 
stove. 

044. W. R. Lake, London, “ Manufacture of mosaic veneers or tiles.”—A 
communication.—Dated 14th March, 1873. 

This invention relates to the manufacture of mosaic veneers or mosaic 
tiles produced from blocks which are composed of a number of strips 
coloured and made of a suitable composition. The apparatus used in the 
manufacture of these blocks has a die with a number of holes acted upon 
by punches, and through which the compound is forced to form strips of 
the desired size and shape. The strips thus formed are deposited upon a 
platform which rests on an endless apron. 





Class 6,—- FIR E-ARMS. 


Including Guns, Swords, Cannon, Shots, Shel.s, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 


1268. W. M. Scorr, Birmingham, ‘‘ Breech-loading small-arms.”—Dated 5th 
April, lid. 

This invention consists of the following improvements in drop down 
guns; The strikers are withdrawn by the motion of the fastening lever 
on the tang, the axis of the lever being furnished on opposite sides with 
cams or inclines which act upon transverse slides having inclined ends. 
The strikers have inclined shoulders, against which the outer inclined 
ends of the slides work. On turning aside the lever to unfasten the 
barrels its cams or inclines force outwards the slides, and the latter force 
back the strikers and withdraw their acting ends into the break off. Or an 
arm on one side of the lever axis may take into a slot in one striker and a 
shoulder on the other side of the axis be made to give motion to a lever 
which engages with the other striker. A spring is fitted against the 
acting surface of the hollow cam of the lever of the lefauchaux or grip 
fastening to keep it to its bearing and to take home the lever on the 
shutting down of the barrels, The ‘fore end” of the gun is fastened to 
take barrels by a spring catch in the fore end engaging with a lump 
on the underside of the barrels, pressure on a knob or button on the 
underside of the fore end releasing it from the barrels. 

3228, G. Hasettine, London, ‘‘ Receivers for breech-loaders.”—A communi- 
cation.—Dated 4th October, 1873. 

The herein described improvements, First, making an opening through 
the block by means of a wedge-shaped punch, and displacing the metal 
sidewise thereby. Secondly, enlarging the opening thus made, and re- 
ducing the side walls of the intended mortise by the use of a succession 
of stretching tools applied internally, and swaging tools applied exteriorly, 
and finally giving the proper shape to the exterior of the receiver by 
means of dies, while the shape of the mortise is preserved by a block in- 
serted therein. 

3273. G. Hasectine, London, ‘‘ Gunpowder."—A communication.—Dated 
9th October, 1873. 

This invention consists in the compression of the grains in sheets that 
are utterwards broken up into pieces, by which means the inventor attains 
uniformity of density, and comparatively great regularity of size. 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, dc. 


1293. J. H,. Jonnson, London, ‘‘ Boots and shoes."—A communication.— 
Dated 8th April, 1873. 

This invention relates to certain improvements in metallic heels for high 
heeled boots and shoes, whether for ordinary or for military use, and to the 
means for attaching the same. The improved metallic heels are made 
hollow from cast or stamped metal of any suitable description, and are 
made either in one piece or in two or more parts brazed together. The 
external surface of the heel may be plated, engraved, inlaid, polished, 
varnished, or otherwise ornamented by coverings of leather or fabric 
according to taste. 

1294, W. Bares, Burslem, Staffordshire, ‘‘ Lids or covers of teapots, de,.”— 
Dated 8th April, 1873. 

This invention relates to a peculiar construction and arrangement of the 
loose covers of teapots, jugs, and other like vessels of earthenware, china, 
pewter silver, and other material, with a view to preventing such covers 

rom falling off when the vessel is inclined, as in the act of pouring out 
its contents. According to this invention an annular groove is made in 
the projecting part of the lid or cover which enters the mouth or opening 
of the vessel, the lower rim or flange of such annular groove being just 
large enough to pass or enter the said mouth of the vessel. This mouth 
or opening is flanged internally, such flange entering the groove in the 
front part and sides of the lid when the vessel is tilted sufficiently to 
cause the lid to slide and thereby preventing the lid from falling off. 

1295. W. Cannon, Birmingham, “ Fastenings for brooches, dec.”—Dated 8t* 

April, 1873. 

According to this invention the jointed arm or loop or pointed arm 
is carried by an axis situated in a box or chamber at the back of the 
fastenivg. The arm or loop turns on its axis in a plane parallel to the 
face of the fastening, and the said axis is furnished with a wheel or cir- 
cular disc, on the edge of which the branches of a double spring bear at 
opposite points, and thereby present iderable resist. to the motion 
ot the arm or loop. The arm or loop is fixed in its opened and closed 
positions respectively by means of the branches of the said spring 
dropping into notches made in the edge of the said disc. By means of 
the notched or hooked end of the arm or loop engaging with a curved 
shoulder on the box or chamber the lifting ot the arm or loop is pre- 
vented. In using the fastening the arm or loop is turned from off the 
back of the fastening, and the arm or loop is then passed through the 
holes in the articles of dress or the pointed arm passed through the dress 
or fabric. Tho body of the fastening is then turned upon its axis and 
brou; ht over the arm or loop and fixed in that position by the doubled 
spring described. 

1300. W. E. Gepor, London, “ Parasols and umbrellas.”—A communication. 
—Dated 8th April, 1873. 

This invention consists in making the ribs or frame of umbrellas and 
parasols of bamboo of any kind split into lengths of suitable breadth. 
1303. G. M. Hammer, London, “‘ Construction of school disks.”—Dated 9th 

April, 1873. 

The standard of the desk is fitted with a loose head, which is fitted 
with a latch having one or more projecting points which fit into corre- 
ponding holes or netehes in the desk standard. 








1335. R. M. Letcurorp, London, ‘‘ Night lights.”—Dated 10th April, 1873. 
This provisional specification describes applying a wire to the wicks of 
night lights. 
1008. J. Farmer, Middlesex, and J. B. Hamitton, Oxford, “ Construction of 
musical instruments.”—Dated 19th March 1873. 
Attaching a string, wire rod, band, or coil toa “ free reed” 
of a pin fixed at right angles to the reed. 


™ 


by means 





Class 8,-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fucl, 
and Lighting Materials, Preparation and Preservation of Foud, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1255. J. West, Maidstone, Kent, ‘‘ Manufacturing gas.”—Dated 4th April, 

1873 


toe 

The improved method lies in charging and spreading a thin layer of coal 
over the bottom surface of the retort at frequent intervals, and the dis- 
charging the same by machinery. The apparatus consists in the use of a 
chamber or receptacle called a charger, which when at rest lies in the 
mouthpiece of the retort, and receives a charge of coal from a hopper 
situated above it. When the retort is to be charged, the charger, which 
is mounted upon wheels, is thrust forward by means of a rod to which it 
is attached, and as it proceeds it puts in motion rollers within it, which 
have the effect of distributing the coal along the bottom of the retort. 
The charger has in front of it a disc, which drives before it the coke 
resulting from the preceding charge until it falls into a coke chamber at 
the back of the retort, from whence it may be removed periodically, The 
charger is then drawn back to the mouthpiece ready to receive another 
charge for repeating the operation. The gas passes off by a suitable exit 
pipe. The coal is supplied to the hoppers either by a workman, or is 
raised by an elevator to a truck which runs on the top of the retort bench, 
and is thence transferred to them by shoots or other convenient arrange- 
ment. 
1273. J. B. WALKER, Surrey, “A new or improved fuel.”—Dated Sth April, 

1873. 


The specification of this invention describes forming fuel by combining 
chalk, coke, or breeze, small coal, oak bark, and clay. 
1274. A. W. Exxis, Woodford, Essex, ‘* Treatment of substances and liquors 
containing ammonia and cyanogen, &c.”—Dated 7th April, 1873. 
Freeing cyanogen (envolved in the distillation of ammoniacal liquor) 
from aqueous vapours before passing it into a combining agent, and also 
the use of an additiunal vessel or additional vessels in order the more 
completely tofattract and retain the cyanogen. 
1276. J. G. Hey, Cleckheaton, and RK. Svucpen, Brighouse, Yorkshire, 
“Treating and utilising gas tar for heating purposes.” —Dated Tth April, 





1873. 

The tar is deposited in a still, to which the inventors apply a steam- 
pipe; the heat of the steam renders the tar sufficiently limpid that i 
readily flows from the still into a pipe to which a second pipe supplicd 
with steam is connected, the pressure of steam forcing or discharging thi 
liquid tar in the form of a spray or gas, whereon it is fired. On the burs 
are deposited chalk-stone for retaining heat. lnsome cases the inventors 
add tothe tar in the still common soda, lime water, and ammonia water 
in about the following proportions :—To one ton of tar, one-tenth cormmen 
soda, one-tenth lime water and ammonia water. 

1285. A. W. Exuis, Woodford, Essex, ‘‘ Utilisation of waste 
ammoniacal liquor.” —Dated 8th April, 1573. 

The precipitation and collection of cyanogen substances from the 
hitherto wasted (or spent) liquor produced in the distillation of aramo- 
niacal liquor. 

1626. C. BRAKELL, Manchester, “ Drying of peat, and its manufact 
peat fuel.” —Dated 8th April, 1873. 

The features of novelty in this invention are improved machines for 
mixing or macerating the raw peat, and preparing it for proce l s, 
improved drying chambers or stoves, by means of which the peat is cried 
with the least possible expense in fuel and power, improved mictioud of 
smelting iron ore by means of pest fuel, in which the ore is crushed intu 
small pieces and furmed into Llcks along with the peat, promoting a 
speedy smelting and great economy in fuel. 

1299. W. E. Gepcer, London, ** Munufacture of tin-plates.”—A communica 
tion.— Dated 8th April, 1873. 

This invention consists in removing the grease from tin and terne-plates 
by placing them in a succession of baths containing a dissolvent, such, 
for example, as sulphuret of carbon, and then drying them in closed con - 
duits, in which they are subjected to a current of steam which carrics off 
all the dissolvent remaining on the surface of the plates. When al 
saturated with grease the hquid passes tu a distilling apparatus, i 
grease and the dissolvent are thus separated and collected for further use, 
and as the steam used in the drying conduits is also condensed, nearly 
the whole of the dissolvent is recovered. 

1302. H. Larkin, Theydon Gernon, and W. Wuite, London, * Production 
of won and steel.” —Dated 8th April, 1873. 





products of 


re into 

















This provisional specification refers to improvements on the patented 
process (No. 2964, 1572) relating, First, to the prevention of the separa 
tion of the materials in the retort ; Secondly, to the production of alloys; 


Thirdly, to the mixing of materials ; Fourthly, to the compression of the 

reduced ore into blocks before melting or welding the metal together. 

1317. C. H. Sirper, Irwell Springs, mar Bacup, Lance , ** Kemoving 
the incrustation from steam borlers.”—Dated 9th Apre', 1S7s.. 

This invention consists in removing the incrustation from steam boilers 
by the appplication of heat. Tbe heat is applied by jets of inflammahle 
gases or by hot pieces of metal in the interior of the boiler, or from the 
outside, or a combination of both. ° 
1319. G, ALSING, Preston, ‘ Treatment of night soil, of sewage deposits, de.” 

—Dated 9th April, 1873. 

This invention consists in a method of rapidly fixing or solidifying 
moist night soil, sewage, slush, or other similar moist manurial matters, 
in order to render such material conveniently portable and capable of 
being inoffensively stored for use as manures, by mixing it with a certain 
proportion of sulphate of calcium or burnt gypsum, commonly known as 
plaster of Paris. In order to facilitate the mixing process the inventor 
uses special constructed receptacles, which by means of worms or screws 
driven by different speed pulleys deliver the material to be mixed in 
certain proportions, after which they are mixed in a cylinder and dis- 
charged in the form of bricks, or other forms, by filling it into suitable 
troughs, which may be divided into partitions. 


1321. D. Barker, Northjleet, Kent, “ Artificial fuel.”—Duted 10th April, 
1873. 


Lire 


This invention consists in combining coal, coke, and other carbonaceous 
materials with a mucilage or other liquid formed of farina, water, and a 
solution of sulphate of alumina or chioride of alumina in hydrochloric 
acid, pitch and carbolic acid being added thereto, the resulting compound 
being moulded into blocks, and in some cases, as for instance for blast 
furnace purposes, a process of recoking is resorted to. 

1327. N. McF. Henperson, Mid Calder, Mid Lothian, N.B., “ Distillation 
of shale, &c.”—Dated 10th April, 1873. ; * 

In carrying out the invention according to one modification a series of 
four vertical retorts are arranged in a furnace or oven with their bottom 
ends at a little distance above a central fire-space or grate. ‘The bottom 
ends of the retorts are provided with doors capable of being closed gus- 
tight, and immediately below each door there is an inclined valve which 
in one pvsition separates the bottom of the retort from the central fire- 
space, whilst it can be turned over outwards to form an incline down 
which the spent shale may fall into the fire-space. ‘The four retorts are, 
by preference, to be drawn and recharged at separate equidistant periods. 
More or less of the permanent gas formed during the destructive distilla- 
tion may be led into the fire-space to aid the combustion, as is ordinarily 
practised with coal fires, 

1331. A. M. CLark, London, “ Colouring matter or dye.” —A communication. 
—Dated lth April, 1873. x 

This invention relates to the preparation of a yellow colouring matter 
from the roots of the asphodel (a plant of the order lilicew). ‘Lhe cvivurts 
obtained by decoction or preferably by extracting the juice by any known 
means. By dipping fabrics dyed with this yellow in an alkaline bath 

es of maroon may be obtained. 





Class 9.--ELECTRICITY, 


Including Electric, Magnetic, Electro-Maynelic Apparatus, 
Electrical Apparatus, and Galvanic Batterws. 


3290. G. Hasetine, London, “ Railway signals.”—A communication.— 
Dated 10th October, 1873. : 1 
This invention consists in a series of signal-houses arranged in com'- 
nation with line wires, which connect with electro-magnets in the s! . 
houses and with track instruments ; one battery serves to vitalise the 
electro-magnets whenever the wheels of a passing train act on SS 
responding track instruments ; also in the con:bination of signals of ats 
with signals of danger arranged on the line of a railway in pairs, a 
signals being operated alternately by electro-magnetism and by Laie A 
tation ; further, in the arrangement of a locking lever in omnsins cate 
with each signal; also in the combination of a piston with the key sie 
of a circuit-closing instrument and with a track lever in such a man xd 
that when the piston is forced upwards to operate the key lever ye 
cushion is formed on the cylinder which prevents the piston from 8 
slammed against the cylinder bead. 
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Class 10._MISCELLANEOUS. 


Includixg all patents not found under the preceding heads, 
1251. J. R. Harpsr, London, “Gas lamp blow-pipe apparatus.”—Dated 4th 
Aprit, 1873. 

The First part of these improvements has for its object the combination 
of a current of air with the jet of ignited gas or vapour as it issues from 
the oil or spirit vessel and jet-pipe of such apparatus. The jet-pipe is 
gur ded by or enclosed within another pipe open at each end, so that 
when the jet of gas or vapour is ignited a strong current of air is caused 
to enter the pipe behind the jet of ignited gas with which it combines, 

the intensity of the flame so produced. By reason of 
this improved arrangement the flame of an auxiliary lamp can be dis- 
pensed with. According to another part of these improvements an addi- 
tional jet-pipe (or pipes) is employed to evaporate and intain the 
ure in the oil or spirit vessel in place of the auxiliary lamp hereto- 
| employed for this purpose. According to another part of these im- 
provements the oil or spirit vessel is surrounded with a water or steam 
jacket, to which heat is supplied for transmitting heat to the oil or spirit 
vessel for producing the gas which supplies the jet or jets of the blow- 
pipe apparatus. — of these improvements relates to the 
arrangement and construction of the safety-valves of such apparatus. 
The safety-valve is surrounded with a case to receive the gas when it 
escapes through the safety-valve'and conducts it to thetube-pipe, whereit is 
consumed with the gas from the jet. In ce with another ang of 
these improvements the oil or spirit vessel is formed with a chamber or 
ugh which the gas jet and safety valve tubes are conducted 
b poe to afford ready access to the gas cocks and apparatus. According 
to another part of these improvements gas blowpipe apparatus when out 
of use is enclosed in a central chamber formed within an annular cham- 
bered oil or spirit can or vessel containing a supply of benzoline, paraffine, 
or other cheap oil or spirit, thereby rendering the — more con- 
venient and portable. When auxiliary lamps are employed a benzoline, 
paraffine, or other similar lamp is used in place of spirits of wine, as 
heretofore. 
1252. W. L. Wise, London, “ Rotary pumps.”—A communication.—Dated 
4th April, 1873. 

The improved pump is constructed with a body or casing closed by a 
cover and provided with a flanged inlet and a similarly flanged outlet. 
The box or casing and its cover forming the body of the pump are traversed 
by two shafts. On one shaft is keyed a rotating drum whe np fitting 
truly within the body of the pump and carrying diametrically opposed to 
each other two packed wings, each having a surface equal to the sectional 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Iron in 
demand—ACTIVE TRADE IN RAILWAY GIRDERS FOR SOUTH AME- 
RICA—DISPROPORTION OF COST TO PROFIT IN THE FINISHED IRON 
BRANCH--MACHINE PUDDLING : What is said by outsiders—THE 
COAL AND COKE TRADE: Prices—MACHINERY FOR IRON WORKS— 
RISE IN CHILLED ROLLERS—HEAVY IRONFOUNDRY— EDGE TOOLS 
—SaFES AND STRONG ROOMS—IRON TUBES —BRASS TUBES—THE 

| GUN TRADE AND THE ASHANTEE WAR—HOLLOW WARES—JAPAN 
| AND TIN-PLATE GOODS—MARINE IRONWORK AND FITTINGS— 
| —LAaMPS—DEMAND FOR HIGHER WAGES BY OPERATIVE IRON- 
| PLATE WORKERS AND BRAZIERS—DISPUTES BETWEEN CAPITAL 
| AND LABOUR IN THE IRON AND STEEL TRADE AS SKETCHED BY 
THE MEN—How the operatives propose to deal with them. 

HARDLY any business was done this (Thursday) afternoon on 
Change, in Birmingham, or yesterday in Wolverhampton. The 
demand for nearly all the commodities showed an unmistakable 
falling off. Very little new business is coming forward in finished 
iron or pigs. The sheet makers report a continuance of good trade 
in best qualities, but a falling off in the demand for poorer de- 
scriptions. The less satisfactory report is due to the galvanisers, 
who for several weeks past have been remarkably busy, having 
experienced an unmistakable decline in the inquiries. A fair 
amount of business is under execution in the girder-plate mills, 
owing to the activity in the girder yards, on account chiefly of the 
railway requirements in South America; but the engineers com- 
plain that the current inquiries are of very little value, the result 
they concluded of the high price of money. From this cause no 
serious apprehension is entertained by the trade, if the ruling 7 per 
cent, should prove only of temporary duration. Angle bars are 

oe yin demand. Best plate mills are tolerably active 
oe iler purposes, to be used for the most part in London and 





area of the annular space between the casing or box and the drum or 
cylinder, On the other shaft is fixed another drum or cylinder, whose peri: 
phery touches that of the drum or cylinder firstnamed. The shafts or axles 
outside the body or casing two toothed wheels whose relation toone 
another is respectively as two is to one, so that in turning the two wings 
of the lower cylinder alternately enter an epicycloidal channel or recess 
made in the upper cylinder. A stop partition in the upper part of the 
interior of the body prevents direct communication between the inlet and 
exit passages. This partition is hollowed or recessed over the whole length 
of the upper cylinder in a ition to counteract the pressure against its 
exposed part of the column of water to be raised. recess can be put 
in communication with the exit pi Above and laterally the liquid 
enters the body of the pump by suitable enlargements, and it is forced back 
by other enlargements, so that there is neither compression on the side of 
the forcing back pipe, nor vacuum caused to the suction pipe, when the 
wing leaves the channel or recess of the upper cylinder. e invention 
also relates to modifications of the above description of pump. 
1256. T. G. Woopey, Bromwich, Stafford, “ Joints for joining metallic pipe® 
and tubes.” —Dated 4th April, 1873. 

According to this invention the two flanges on the ends of the pipes or 
tubes to be jointed together are fixed thereon by expanding or coning the 
said ends instead of screwing the flanges thereon as usual. Between the 
flanges a tubular packing piece is inserted. This packing piece has a ring 
at its middle and tapers from the said ring on either side towards the ends 
of the packing piece. When the tubular packing piece is inserted between 
the [flanges and the flanges are fixed together by screw bolts and nuts, 
the conical part of the packing piece fit in and support the conical or 
expanded ends of the pipes, while the central ring forms a washer between 
the two flanges by means of which a tight joint is made. 


1257. W. M. Apams, London, “‘ Astronomical instruments.”—Dated 4th April, 
1873. 


This provisional specification describes an instrument consisting of a 
globe mounted somewhat like a compass, and of various circles and arcs 
concentric with it which are capable of moving in suitable ways re- 
latively to the globe and to each other. The circles and arcs represent the 
equator, ecliptic, horizon, meridian circles, &c. 

1267. S. Davey, and J. Watson, Rouen, France, ‘‘ Safety lighters.” —Dated 
5th April, 1873. 

This relates, First, to the application to the end of proper safety fuse of 
atube closed at the outer end, such tube containing within itself the 
means of ignition at the will of the miner, and forming a sort of capsule 
or covering te the end of the fuse, preventing any escape of sparks or 
flame, yet suitably ventilated to allow of the free exit of the heated gases 
produced by the ignition. Secondly, to attaching such tube in a secure 
manner to the end of the sifety fuse. Thirdly, to the application of per- 
cussion caps or f ates to the lighting of safety fuse. Fourthly, to 
the use of needles or metallic rods, with or without springs, for safely 
igniting the said caps. Fifthly, the ventilating of the tube by a contrivance 
of a chamber or bers icating with each other or with the 
external atmosphere only through sufficiently small apertures or inter- 
stices, giving the same protection against the passage of flame as in the 
Davy lamp, such interstices to be preferably through metallic surfaces, 
whether in wire gauze or in pierced or metal. Sixthly, the use of 
a lighting charge within such tube, whether fixed tothe end of the safety 

the tube. Seventhly, the use 








fuse or introduced as a disc or wad within 
of sulphuric acid and chlorate of —_—- for the purpose of obtaining 
ignition without percussion caps wi! the tube. Eighthly, the applica- 
tion to the lighting of safety fuse of metallic cartridge cases such as 
are used for fire-arms, with the requisite additions. Ninthly, the use, in 
combination with a safety lighter, of a special strongly made taped 
fuse, so prepared as that no spark or fire can come through its outer 
envelope, and for distinction’s sake itis preferred to make the same of a 
yellow colour, employing non-inflammable materials such as aluminous 
or siliceous paste in the manufacture of such fuse between the tissues 
which compose its envelope and on the ‘outer surface thereof, but with 
the distinctive yellow colour. Tenthly, the use of a proper tool or tools 
for the purpose of the chief miner, to give the ition when desired, 
whether by a hammer or needle or both, with or without a spring move- 
ment, or a _——s graduated recipient to drop sulphuric acid into an 
orfice protected. 

1271. H. Hopson, Cumberland, ‘‘ Heated gases.”—Dated 5th April, 1873. 

The inventor brings together hot and cold-blast in known proportions 
and tests this mixture with a py ter or ther ter for temperature. 
When constructing a pyrometer for the above or for ordinary uses he 
employs metal wire, riband, cord, or chain wound upon pulleys to make 
the instrument more compact, one end of the wire being connected with 
the index either directly or by means of multiplying pulleys and chains 
or wires, Levers may be substituted for the first named pulleys. 

1279 G. Bear, London, “ Cigars.”—Dated 7th April, 1873. 

This provisional specification describes placing the central core of a 
cigar ina heated mould, then winding the outer wrapping on it and again 
placing the cigar so made into the heated mould to finish it. 

1280. E. Epwarps, London, “* Drilling holes in rocks, &c.”—Dated 7th 
April, 1873. 

The objects of this invention are to simplify and make cheaper and 
more durable the automatic feeding gear of rock-boring engines. For 
Uus purpose a small cylinder is arranged in connexion with the principal 
cylinder of the apparatus, and having passages communicating with each 
end of the latter so that a piston in the former is made to traverse back- 
ward and forward simultaneously with the large piston. A slot is made 
in the small cylinder through which the piston in it actuates a pawl which 
drives a ratchet-wheel fixed upon a screw-shaft by which the apparatus 
is fed forward. A valve is placed in one of the passages, so that unless 
the principal piston travels forward sufficiently to lift this valve the small 
piston is not put into motion, and the feeding forward of the apparatus is 
tus made dependent upon the sufficient penetration of the drill. 

1281. G. Leacn, York, “ Winding gear.”—Dated 7th April, 1873. 

The object of this invention is so to construct and arrange the various 
parts of the winding gear that the whvle of the mechanism, including the 
engine and boiler for working the same, may be rendered as compact as 
possible, and brought into the llest possibl pass, and therefore be 
more particularly applicable for use on board ship, where it is of impor- 
tance to economise room, 
> E. Witson, Bromley, Kent, “Cutting wood.”—Dated 8th April, 








ic, 

The disproportion of cost to profit is the great complaint 
gst the ir ters. How to reduce the first so as to bring 
the other within even the average is employing the thoughts of 
the ironmasters, the ironworks’ managers, and the ironworks’ 
engineers, to an extent without precedent. The great outlets for 
money in the operations of the works are coal and labour, together 
with the incidental expenses which arise out of the employment 
of manual labour; and these last expenses are heavier when wages 
are high than when they are Jow. To save even a few pounds of 
coal per turn at every fire is now deemed an object worth pursuing 
with earnestness, and it is sedulously continued in every well- 
conducted works. Owing also to the great price of pig iron, the 
yield books are being frequently and closely scrutinised. The 
result is not perfectly satisfactory in every case, some masters 
alleging that they do not find that their efforts to economise 
materials are seconded with the zeal which they have a right to 
look for from the men. If these complaints should be generally 
applicable, it is the more inexcusable when the men are getting 
unexampled remuneration, and when Mr. Kettle, as the arbitrator 
of the North of England, has dwelt in his award recently made 
upon the duty of the men to combine with their employers in 

economising to the utmost. 

Surprise is expressed outside the trade that the difficulty is not 
attempted to be met by the adoption of that which seems to 
offer a radical remedy—machine puddling. The results of the 
working of Danks’ rotary furnace, as was recently pointed out in 
THE ENGINEER, shows a saving of quite 50s. per ton in the 
cest of a ton of merchant bars, as compared with the cost under 
the hand process; yet we hear of no machine puddling furnaces 
being put = nearer than North Staffordshire, where they are 
being adopted by Mr. Heath. 

Forge coal is less difficult to get ; but best house coal is scarce. 
The supply in the future will be increased by the action that will 
follow upon the first Court of Arbitrators under the Mines 
Drainage Act, to be held in Wolverhampton on the 13th of next 
month, to decide what portion of a certain defined district, north 
of the Great Bentley Fault, is to be included in the drainage area. 

Coke is in request, and the supply is less restricted ; but the 
prices are slightly advancing. South Wales qualities are quoted 
at from 35s. to 40s. per ton, with but little to be had at the lower 
figure ; Staveley coke is strong at 40s., and only little Durham 
can be had at 55s. per ton, all delivered in this district. 

In the machinery departments the iron foundries continue to be 
well employed, mostly upon apparatus required by iron manufac- 
turers in this country and elsewhere ; and, owing to the advance 
in cold blast iron, they have put up the price of chilled rolls £1 
- ton, but no change has been made in the other quotations. 
n the pipe branch there is not a great deal doing. Nor in respect 
of new business of any kind is there much to be said, but pur- 
chasers are confining their operations to the satisfying of their 
barest requirements, on account of the high price of foundry and 
finished iron, In the more miscellaneous class of machinery the 
makers in and about Birmingham continue tobe steadily occupied. 
The edge tool makers are generally well employed in most of the 
leading export departments ; but it does not require a very spirited 
demand to find work for the operatives during the comparatively 
short hours that they willjalone work. There is nodiminution in the 
inquiry for safes and strong rooms, both of the first-class, and 
likewise of those that are not particularly secure. The iron tube 
trade is not in so brisk a condition as it was this time last year, 
but there is not much room for complaint. The brass tube manu- 
facturers are well employed, as is customary with the advent of 
winter, alike in the chandelier and gas tubing branches. 

An impetus has been imparted to the gun trade by our prepara- 
tions for the Ashantee expedition. On this account flint muskets 
have been in active demand, and extensive consignments have 
been forwarded to Woolwich to be exported to Africa for arming 
the native tribes, who will strengthen the numerical power of the 
British force. Were it not for this stimulus the trade lately would 





there has been a considerable diminution in the American require- 
ments, and also a decrease in the demand for sporting guns on 
home account consequent upon the close of the shooting season. 
For the German Government the local factories of the National 
and Birmingham Small Arms Company are busily engaged in the 
production of military guns of the Mauser pattern. Foreign 
government contracts mainly constitute the demand for ammuni- 
tion. 

The railway carriage and wagon works are well employed, and 
youthful labour is at a premium. Relative to the small ware 
trades we report that hollow wares, alike tinned and enamelled, 
are going out with tolerable freedom, owing first to the increased 
demand at this season, and next to the fear of higher prices, 
which causes the ironmongers, all of whom are very short of stock, 
anxious to make up their quantities at once. Japan and tin plate 
goods are in average request, and coal vases are still selling well. 
All the hands in this branch appear to be working full time. 
Marine ironwork is as active as can be fairly expected whilst the 
quotations for iron are so excessive. Marine fittings, especially 
of brass and marine miscellanies, are affording abundant em- 
ployment. 





Fixed thin vertical blades or knives are employed, and the wood is 
pre up to and carried past them at such a speed that they cut quite | 
‘ough it. 


1296. A. Keen, Warwick, “ Screws.”—Dated 8th April, 1873. 

This invention consists of an arrangement for automatically working 
the clamping-box of screw-making machines, in which the screw is cut 
by a die in several pieces opening and closing radially. The advance of 
the saddle carrying the bolt to be screwed and its retirement effect at 
the required times the advancing and retiring of the clamping-box. A 
weight being raised by the motion of the said saddle in one direction is 
allowed to fall at the required time, and by its descent to effect the un- 
Camping of the die. 


The lamp trade in all its branches is doing well. 

The operative iron plate workers and braziers are appealing to 
the masters through the Lye Waste and District Iron Protection 
Society, for a rise in wages to the extent of 10 per cent. They 
ask ‘‘ whether the time has not yet come when more effort should 
be made to regulate capital and labour, so that the masters should 
have a better profit for the time, trouble, and expense they are at 
in conducting their business ; and the workmen receive a better 
share of the profit of their labour?” They then assert ‘*‘ that if 
the present state of things is not altered, the day is not far distant 


have been in anything but a satisfactory condition, inasmuch as | 


ironplating or braziery Gpatutss such is the wreck extreme 
competition has made.” e ap) which is issued in the name 
of the Executive Committee of the Wolverhampton Branch, then 
express a hope “‘ that the masters will not put us to the necessity 
of using our organisation for the purpose of enforcing the 10 per 
cent.; but carefully consider the high price of provisions, and the 
advance other tradespeople have made. ” If the masters cannot 
see their way to grant the application, the committee say, ‘ may 
we have the honour of conferring with each other as to whether 
nothing can be done to concede our request or not ?” 

The ironmasters among our readers will peruse with something 
more than interest a list of dispute cases that have just come before 
an august tribunal, consisting of union ironworkers, sitting in 
North Staffordshire. The account is given by the men themselves, 
who detail their own versions of the several di ments, It 
will be observed that it is not admitted that any fault lies with the 
men, who are all to be “‘ supported.” A report, it is set forth, was 
read of the various disputes which were agitating the le in 
Liverpool, at the Mersey Iron and Steel Company’s Works, the 
Albert Works, Leeds the Elsecar mill-men’s case, the Caer House 
Steel Works (Meredith and Co.), and the Morriston Works 
(Mr, E. Baggott), South Wales. It was resolved: ‘That 
the men at Live 1 should be called out, and receive remu- 
neration, and that a recommendation should be sent to 
the officers at the general offices to ask them to do their best to 
get the men situations at other places.” In this case the men, 
their fellows assert, were heating steel at 1s. per ton, while at 
Gorton, Manchester, 2s, 3d. per ton were paid for the same class 
of work—consequently, their average wages only amounted to 
2s, 6d. per day. The dispute at the Albert Works, Leeds, was 
caused through the introduction by Mr. Pile of pottery mine bot- 
toms in the puddling furnaces. The men at South Hylton, Sun- 
derland, who worked on this system, received 2d. per ton extra for 
* bogeying,” and had lads to assist them. The millmen’s 
dispute had been caused by Mr. George Daws, the owner, wishing 
to press the heaters in the rail mill to assist each other in charging, 
while at Parkgate the work was done by labourers; and as 
prices at Elsecar were guided by prices paid at Parkgate, this was 
regarded as aninjustice. The Morriston dispute was occasioned 
though Mr. E. Baggott, the owner of the works, not having given 
the 7} per cent. advance which had been given the English iron 
workers on August 11th, The Caer House Steel Works disagree- 
ment was due, the ironworkers’ account continues, to Messrs, 
Meredith wishing to knock off the payment of 1s, per ton which 
was paid extra for puddling steeel. A general resolution was 
passed to support all these cases. What, however, that ‘ support” 
means is not quite clear. If itmeans no more than it is within our 
knowledge the Staffordshire ironworkers have been accustomed to 
render operatives of their own order when they have been on 
strike at a distance, it does not mean much ; but perhaps high 
wages may make them a little more liberal, in contributing to 
strike funds if they are not by high wages made more attentive to 
the necessities of their families, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


FALLING OFF IN THE DEMAND FOR IRON : Growing slackness in the 
various branches of the iron industry: Discharge of hands— 
IMPROVED SUPPLIES OF COAL, BUT DECREASE IN THE DEMAND— 
THE PROBABILITIES OF LOWER PRICES—COAL EXPLORATIONS— 
COAL CUTTING BY MACHINERY. 


THE demand for iron in this district is gradually slackening off, 
and business during the past week has been decidedly quiet. Very 
few engagements either for pig or manufactured iron have been 
entered, and amongst both merchants and consumers there is a 
very prevalent opinion that existing prices cannot be maintained, 
and that by holding back orders they will be able before long to 
place them to tter advantage. As, however, manufac- 
turers are generally pretty well employed until Christmas, 
I think it is scarcely probable that any considerable re- 
duction in prices will be made before then, At present 
rates are tolerably firm. No. 3 foundry pig iron, delivered 
in this district, is quoted at about 107s. 6d., and No. 4 
forge at from 100s. to 105s. per ton, according to quality. There 
is some competition for orders in sheets, which are worth about 
£15 per ton ; other descriptions of manufactured iron are quoted 
as under: Ordinary crown bars, £12 10s.; heavy rails, el2 5s.; 
boiler plates, £14 10s.; and hoops, £13 12s. to £13 15s. per ton. 
The export trade, notwithstanding that the removal of the German 
duty on pig iron has given an impetus to shipments in that direc- 
tion, is generally very quiet, and shippers are not at all willing to 
give present rates, 

So far as the various branches of the iron industry in this dis- 
trict are concerned, there are reports on all sides that trade is on 
the fall. Except that there is a good demand for all descriptions 
of colliery plant, there is a general absence of orders to any large 
extent. In the engineering and machine making trades there has 
been a great falling off of orders, and fresh business is now being 
sought in the distant markets of China and Japan. Both cotton 
and silk machinists are very slack, and most of the firms are now 
reducing their hands, Founders are also receiving less new 
| business, and toolmakers, although they are at present in a satis- 
| factory position, are not nearly so busy as they were a short time 
| ago. In railway material, both the home and foreign demand is 

rather slack, although works still keep well employed. The 
rolling mills generally are at present pretty fully employed, but 
the work on hand is mostly for temnedinto delivery, and makers 
will not buy forward at present prices. The blast furnaces are 
getting slacker, and there are indications of easier prices. 
The supplies of coal have of late being coming a little better to 
hand, but the demand, especially for the inferior descriptions, is 
| sensibly falling off, and insome instances engine coal is now difficult 
to sell at the present prices. Consumers are also less inclined to 
enter into contracts at the existing rates. The shipping demand 
is not quite so brisk, and should this fall off to a serious extent, 
the home consumption will be scarcely sufficient to maintain 
present prices. For the best description there is still a good 
demand, although there is not quite so much now being seut to 
London. In the Manchester district trade generally continues 
brisk, and some of the colliery proprietors are still behind their 
September orders, Prices generally show no material alteration, 
and the quotations at the pit mouth range about as under :— Best 
coal, 2ls.; round coal, 17s. 6d. to 20s.; burgee, 14s. to 15s. 6d.; 
and slack, 12s, 6d. to 13s. 6d. per ton. 

I hear that preparations are being made for boring for coal in 
the neghbourhood of Rainford, in a field not yet opened out. It 
is ae that coal will be found at a depth of from 200 to 300 
yards, 

Coal cutting by machinery, which has made but little progress 
in Lancashire, is being introduced into the Tyldesley district, but 
is as yet too early for me to express an opinion as to its successful 
operation or otherwise. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE IRON TRADE: Warrants steady with a small business: The 
quotations of makers’ brands; Shipments and imports: Activity in 
the malleable trade—THE COAL TRADE: Continued prosperity and 
prices tending upwards: Want of railway facilities : Monopoly 
of thetrafiic: The effect on the price of coal: The miners’ wages. 

THE warrant market has been steady during the greater part of 

the week, and only a limited business has been done. The prices 

are about ls, under those of this time last week. On Thursday 
the market was quiet, and trade firm at from 113s. to 113s. 9d. ; 

business was done in the earlier part of Friday up to 114s, 94., 

but the price receded a little during the afternoon, and closed 





when it will not be worth the notice of any man to work in the 


nominally at 114s, 3d. The market was very inanimate on Monday, 
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- with only a moderate amount of business at from 113s. to 113s. 9d. 
closing quietly at 113s. 6d. There was little doing on Tuesday, 
but the prices were steady, and closed with sellers at 113s. cash, 
buyers offering 112s. 9d. . 

No material alteration has taken place in the value of the prin- 
cipal makers’ brands. The quotations are as follows :—Gart- 
sherrie, No. 1, 127s. 6d.; No. 3, 118s.; Coltness, No. 1, 127s. 6d.; 
No. 3, 120s; Summerlee, No. 1, 120s.; No. 3, 115s.; Carnbroe, 
No. 1, 119s.; No. 3, 116s.; Monkland, No. 1, 116s. ; No. 3, 114s. ; 
Clyde, No. 1, 116s..; No. 3, 114s. ; Govan, No. 1, 116s. ; No. $, 
114s.; Langloan, No. 1, 125s.; No. 3, 117s. ; Calder, No, 1, 125s. ; 
No. 3, 117s.; Glengarnock, No. 1, 120s. ; No. 3, 117s.; Eglinton, 
No. 1, 119s.; No. 3, 116s.; Dalmellington, No. 1, 119s.; No. 3, 
117s.; Carron, No. 1, 120s.; Shotts, No. 1, 125s.; No. 3, 117s. 6d. ; 
Kinneil, No. 1, 117s. 6d.; No. 3, 112s. 6d. . 

The shipments of pig iron from Scotch ports during the week 
ending the 18th inst. amounted to 12,689 tons, being 2803 tons 
less than in the previous week, but showing an increase of 231 on 
the corresponding week of 1872. The total decrease on the year 
to date is 213,801 tons. The imports of Middlesbrough pig at 
Grangemouth for the week were 2060 tons, being 855 more than 
in the previous week, and 1660 more than in the corresponding 
week of last yesr. There is an increase on these imports for the 
year of 12,045 tons. 

The malleable ironworks are now all well employed, and many 
manufacturers have orders on their books that will keep them 
going for a considerable time. There is, indeed, a difficulty ex- 
perienced in some places in getting a sufficient number of hands, 
as many of the ironworkers betook themselves to other kinds of 
employment during the slackness that prevailed in the summer 
months. Manufacturers are now anticipating that they will have 
plenty of work throughout the winter. The prices of nail rods 
and bars are firm, and those for all kinds of iron used in ship- 
building are on the increase. 

The reports from all the mining districts regarding the coal 
trade show that there is no abatement in its prosperity. The 
demand, both home and foreign, is all that could be desired, and 
the prices have again an upward tendency. Miners, coalmasters, 
and the public alike have cause to complain of the inadequate 
facilities of the railway companies for the transit of the mineral to 
the markets. Short as the miners had made their working week, 
it has been made still shorter by the want of wagons to carry away 
the coals from the pit-heads. This difficulty has been especially 
felt in the extensive mining district surrounding Wishaw and 
Motherwell, where the Caledonian Railway has an almost complete 
monopoly of the mineral traffic. The North British Railway recently 
attempted to get a footing in the district, but was defeated, and 
it is alleged that the mining population and the public are suffer- 
ing in consequence. It was asserted by Mr, Alexander Mac- 
donald, the president of the Miners’ National Association, the 
other day that, were the necessary railway accommodation sup- 
plied, coals could be had at present from 3s. to 4s, per ton below 
the current rates. Those unacquainted with the circumstances 
might be apt to feel astonished that the railway companies for 
their own sakes should not make every provision for the traffic, 
and develope it if possible. But they had the misfortune to enter 
into long agreements with the coalowners to carry the minerals at 
certain rates, which no doubt paid them well enough at the time, 
but are now all but unremunerative. Some of these agreements 
have yet from ten to twenty years to run, and it can readily be 
understood that the directors are not much inclined to foster a 
traffic which they are obliged to conduct on such disadvantageous 
terms. 

At some of the colleries there are strikes for an advance of wages, 
but the great body of the miners are working steadily. The Union 
leaders profess to discourage greater demands at present, and call 
upon the men to support the claims of the miners at a few col- 
lieries where they have all along been paid less than the general 
rate. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

IMPORTANT SHORT TIME MOVEMENT IN THE STEEL TRADE—AN 
EFFECT OF THE HIGH PRICES OF FUEL—THE PRICE OF COAL AND 
COKE, AND THE DEMAND FOR THEM : Coal merchants’ opinions— 
THE PRICE OF FINISHED IRON—AN UPWARD MOVEMENT—DE- 
MAND FOR RAILS: Remarks—Other railroad accessories—SOME 
NEW LIMITEDS—THE TRADES’ UNION CONGRESS : Programme. 

Ir will, perhaps, be borne in mind that some time back I referred 
to the fact that the steel manufacturers of this town had arrived 
at the conclusion that something must be done as an endeavour to 
force down the price of fuel, and especially of coke for melting 
and converting purposes. It was at that time thought that 
closing three days weekly would have the desired effect, and that 
step was accordingly resolved upon. However, about the time 
(early in July) when the proposal would have been put into opera- 
tion coal and coke were reduced, and the closing of works was 
limited to one day--Saturday. Since the time indicated that has 
been the rule at most large establishments in the steel trade. In 
the interval fuel has again been twice advanced, and the short time 
movement has again been reverted to in the hope that by action of 
this kind the price of coke may be brought down. Some firms will, 
from this week, only work four days in their melting and converting 
departments, whilst others will be limited to three days weekly. 
In the ironworks the three days closing has already been put into 
operation, save in some of the busier departments. This step has, 
I am informed, been dictated by the reason I have given above, and 
not from the firms concerned being short of orders, Several of them 
have, I am assured, plenty of orders on their books, but do not care 
to be at the trouble and risk of executing them whilst fuel is at its 
present price. They opine that the limit so imposed upon the 
quantity of coke consumed must tell in a short time, seeing that, as 
an instance, one firm alone whichis concerned in the movement will 
use more than two hundred tons of coke less per week by working 
four days instead of five. At the present market price—40s. per ton 
—of local hard coke, this would represent £400, and fornorth country 
coke, which costs 50s. delivered here, £500, As a mere saving this 
would not be unimportant, and with united action of the same 
kind must have some effect upon the coke manufacturers, 
Whether it will bring down — or not is a very open question, 
but most people will agree that something needs to be done in the 
face of the indisputable fact that during last year single firms in 
in this town paid more than £100,000 for fuel over the cost of that 
article in any previous year, or, in fewer words, fuel which two 
years ago cost £50,000 last year cost over £140,000, 

During the past few days I have had occasion to ascertain the 
views of several coal merchants on the question of prices, All of 
them unite in stating that they hardly expect coal to be advanced 
again this year, and grumble quite as bitterly against the coal 
owners as do the public generally. They admit that the grasping 
policy of the coalowners, whose ways are inscrutable, may attempt 
to obtain higher prices still, but they state that the demand does 
not, and apparently will not, justify any increment, it being much 
less than last year at this time. 

Iron is not officially dearer, but the market is decidedly stif- 
fening both for pig and finished descriptions, All kinds of mer- 
chant iron are held firmly, and most qualities cannot be bought at 
less than an advance of 7s. 6d. per ton over late quotations. 
Ordinary Yorkshire merchant bars are £13 to £13 10s., and best 
£14 to £1410s. Sheets of Staffordshire make are quoted at £17 
to £18 for common, and £19 to £21 for best, by local merchants ; 
and hoops from the same locality are £17. Other varieties—angles, 
ties, rods, &c.—are priced in proportion to these figures, and 
girders for builders’ and engineers’ purposes at £23 to £25, ac- 
cording to section. In these there is a fair amount doing. Boiler 
plates, too, are much inquired after by locomotive manufacturers 
and machinists, at varying quotations. A limited number of firms 


are engaged in the branch last-named, hence it appears that | 





Lowmoor, Bowling, and other Yorkshire boiler plates, will for 
some years to come invariably be held at full rates, independently 
of the recommendation their intrinsic merit may give them to con- 
sumers, I do not hear of any great increase in the inquiry for 
rails, Iron rails are almost wholly neglected for railway purposes, 
but are inquired after by tramway and colliery engineers, in light 
sections. ‘They are also made in some few instances for colonial 
lines where the traffic promises to be of a limited nature for some 
years to come. South Wales successfully competes with us in 
iron rails for South America and the Southern districts of the 
United States. The Russian shipping season is now practically 
closed, hence we shall in all probability not see any remarkable 
activity in the rail mills until next spring, unless large commissions 
in the interim should render it absolutely necessary to work for 
stock. Fish-plates, crossings, chairs, and other accessories, meet 
with a moderate inquiry, but in hardly any case is the business 
doing of more than a merely ordinary nature ; the same remark 
applies to tyres, axles, and buffers. 

Several new “‘limiteds” are announced. The West Dronfield 
Colliery Company, capital £20,000 will work a colliery at the 
place named; George Butler and Company acquire an old esta- 
blished business here; the Manor Silkstone, and Woodmore | 
Colliery Companies acquire and work collieries at those places. | 

The following is the official programme of the great | 
Trades Union Congress to be held at Sheffield in January | 
next.—(1) Appointment of the Credential Committee, examination 
of credentials, and the report thereon to the Congress, (2) Elec- 
tion of officers to the Congress, and the president’s opening address. 
(3) Legislative action: Report of the Parliamentary Committee. 
(4) Future legislation : Criminal Law Amendment Act, Conspiracy, 
Master and Servants’ Act, Factory Nine Hours’ Bill, Truck Bill, 
Compensation to Workmen’s Bill, and the Trades Union Act. 
Questions for discussion :—(5) Representation of labour in Parlia- 
ment—the best means to secure it. (6) The urgent necessity for 
providing a sufficient staff of effieient and practical inspectors to 
enforce the Factory and Workshops Regulations Acts, and the 
Mines Regulation Acts; and the advisability of securing a number 
of qualified working men to act as inspectors. (7) Trades unions 
—the federated principle as applicable to them. (8) Overtime ; 
apprenticeships ; and piece-work. Co-operation, and industrial 
partnerships. (9) Emigration and unemployed labour ; the employ- 
ment of women and children in pesca: factories, and work- 
shops ; the employment of soldiers in industrial trades and in 
agriculture; convict labour. (10) Trades halls, their adaptability 
and advisability for the purposes of trades societies. (11) The 
application of the Arbitration Act. Inasmuch as communications 
with Mr. Geo. Howell, secretary of the Parliamentary Committee, 
may frequently be found to be necessary, we may mention that that 
gentleman should be communicated with at 27, Villiers-street, 
Strand, London. 











THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE UTILISATION OF BLAST-FUR- 
NACE SLAG—NEW BLAST FURNACES—THE DANKS PUDDLING 
FURNACE—THE COAL TRADE: The further advance of wages 
refused—PROPOSED TUNNEL UNDER THE TEES. 

THERE is little alteration in the condition of the iron trade. On | 
Tuesday, at the Middlesbrough market, there was a better attend- 
ance than usual, but business was not brisk. It is rather curious 
that, although there is no immediate prospect of prices declining, 
buyers still content themselves with purchasing small lots. The 
list of quotations are the same as last week. and are firm. There 
is rather more inquiry for finished iron, and the prospects of the 
rail trade look better. The finished iron trade, however, continues 
in an anomalous condition. As I have frequently pointed out, 
large firms who have mines, collieries, blast-furnaces, and finished 
works, are doing a splendid business, but the manufacturers who 
have to purchase pig iron and fuel are unable at the present prices 
of finished iron to make fair profits. This being the case, there is 
only one course left for them, viz., to close their works 
until by reducing the consumption of raw materials prices are 
reduced, or by thus limiting the supply of finished iron, quota- 
tions for it are forced up to a profitable pitch. Driven to this 
course the North Yorkshire Iron Company, South Stockton, have | 
paid off their men, and the works will stand idle until raw mate- 


rials are cheaper or finished iron is dearer. | Coals 


The utilisation of slag is a question which has long occupied the 
attention of many able men in Cleveland, and lately schemes have 
been put before the public, showing that slag can be utilised in 
various ways. On Tuesday specimen tiles, made by Mr. Claus’ 
process, were exhibited on ‘Change at Middlesbrough, and 
attracted a good deal of attention. These tiles are made of com- 
mon blast furnace slag and ordinary clay in proportions of 80 per 
cent. and 20 per cent. respectively. | 

I understand the Walker Iron Company have blown in a blast | 
furnace, and intend to make Bessemer iron. Messrs. George 
Wythes and Co. are about to build another blast furnace at 
Middleton, near Darlington. 

The iron trade are looking for authentic and official informa- 
mation respecting the working of the Danks puddling furnace in 
the North of England. Information has been given to the public, 
but I believe it is not authentic. I am informed that the Erimus | 
Iron Company, who constructed works purposely at Middlesbrough | 
for the making of iron by the Danks process, are satisfied 
with the results they are obtaining. They do not, however, wish | 
to publish the figures showing what they are doing until the fur- 
naces have been a little longer at work. They bave eight furnaces 
in operation, and it is their intentien not to start more furnaces 
until those are thoroughly well worked by the men, who have 
entered into an engagement to work them for twelve months at 7s. 
per day, for the first three months, 8s. the next three, and 10s. 
per day the last six months. At the Coulton Ironworks the Danks 
furnace is in operation, and is giving satisfactory results. 

The coal and coke trades are firm, and as the cold weather is 
comivg on prices are likely to be higher. A largely attended 
meeting of the coalowners was held at Newcastle-on Tyne a few 
days ago, for the purpose of considering the application made on 
behalf of the Durham County Miners’ Association for a further 
advance of 20 per cent. on the wages of the men. The representa- 
tives of the men stated their reasons for asking for the advance, 
after which the masters declined to make any alteration at present. 

I understand that the North-Eastern Railway Company intend 
to ask for parliamentary powers to make a tunnel underneath the 
Tees below Middlesbrough. The carrying out of such a scheme 
would be a great benefit to the Cleveland district. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Briton Ferry IRONWORKS: Zhreatened stoppage: Arbitrary action 
of the union—CYFARTHFA AND PLYMOUTH WoRKS—THE IRON 
TRADE: Present character and prospects-- SWANSEA AND THE 
TRAMWAY MOVEMENT —- PROPOSED RAILWAY COMMUNICATION 
BETWEEN SOUTH WALES AND SOUTHAMPTON—NEWPORT TRAM- 
wayY—Epssw VALE Ironworks: Zhe discharged note trouble 
—THE COAL TRADE: Prospect of an advance in prices. 

THERE is a likelihood of trouble at Briton Ferry Ironworks, 

and it has arisen as follows: A coal discharger having neglected 

his work was given a legal month’s notice to leave. This aroused 
the union officials, and all the coal and ash-men, cinder wheelers, 

&c., employed in the works have been ordered, I use the term 

advisedly, by the union authorities to give notice also to leave. 

This has brought matters to a climax. It was not tobe expected 


| but the great aim seems to be towards a certain object. 





that the manager’s authority could be set at defiance, or that 
his right to discharge a man should be questioned; so as 


the works cannot be carried on without these men, and 
it is certain that the union will prevent any others 
from coming in their place, Mr. Davey the manager, has 
reluctantly been obliged to give a month’s notice to all the men, 
and on the 15th November the whole of the works will be at a 
standstill. It is well known that at present there is but a small 
margin of profit in the iron trade, and if coal goes up, as it is 
likely so to do, without a proportionate advance in iron, these 
profits will be less, and the stoppage of the works will bea matter 
of indifference to the proprietary. Still, for the sake of the men, 
I hope the union will reconsider the matter. 

I was through Cyfarthfa Works this week; business was brisk, 
but the failing demand for rails was shown by a large number of 
hands being employed to stack iron. Plymouth now looks more 
like itself than it has for some time, and the animation going on 
in the coal workings is harmonised by the corresponding briskness 
shown in the furnaces and at the mills. Mr. Hosgood has evi- 
dently laboured to some substantial effect. 

[It cannot be said that there is a lack of business at most of the 
ironworks in the district. There is plenty of life discernible, but 
prospects are not so good as ironmasters would like tosee. The 
rate of wages and materials is high, and the difficulty of managing 
the men is great. The ironworkers, as a rule, are pretty attentive, 
In all 
parts ironworkers’ clubs are increasing steadily, andthe men make 
ag of the object—to be prepared for emergencies and diffi- 
culties. 

The tramway movement in Swansea is progressing well. The 
proposed line extends from Morristown to the Mumbles, and as a 
great deal of house property in narrow ill-formed streets is pro- 
posed to be swept away, a double benefit will be derived. A 
scheme of great interest to South Wales has been brought pro- 
minently forward in reference to the proposed direct communica- 
tion between Southampton, the Forest of Dean, and South Wales. 
I heard this mooted some years ago by a foresighted South 
Walian, who showed conclusively that if carried out as it 
now appears likely, vast benefit must accure to the principality. 

There is a good opening for enterprise in the formation of coal 
companies in towns lying beyond the mineral districts. At present 
little snug monopolies have it pretty well their own way. Coal at 
32s. twenty or thirty miles from coal beds is a hard fact, telling 
seriously on many industries, besides the general public. 

The Newport authorities have at length decided on the tram- 
way question, and at the last meeting of the council the special 
kind of rail was ordered. 

Ebbw Vale Works are continuing to turn out heavy consign- 
ments for Russia, This week a large quantity of rails left for 
Cronstadt, and also for Guayaquil. 

The settlement of the discharged note action brought by the 


| colliers against the Aberdare Rhondda Company has given much 
| satisfaction, and a confident opinion is now expressed that the 


friendly relations existing between colliers and employers will not 
be disturbed. The coal trade is in a healthy condition. Prices 
are firm, and no one will be surprised at an advance of quotations. 





PRICES CURRENT OF METALS AND OILS. 
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| Do., Spring .... 


5 1873. 
Castings—Large— 24.4. d. £ 8 4d. Iron (continued) 40d, 4460 
Birmingham ........ 12 0 0..1310 0 Pig in Scotland— 
Cleveland .... 10 5 0..10 6 No.1 ..ccccces 517 6.000 
Lancashire ll O 0..13 0! No3 . 5140.000 
Staffordshire 12 0 0..13 10 0 Pig in Wales ........| 5 0 0..610 0 
Scotland .. | 9 0 0..13 0 0 Pig in Yorkshire— 
Wales .. | 000.0 0 0) Nol .cseereeee| 5 7 6.000 
orkshire.. 1110 0..14 0 0} 550.000 
Castinys—Small— | | 526.0060 
Birmingham 0.0 0 0 9 0 0..10 0 0 
Cleveland. 0..10 2 6 Plates in Glasgow 1406¢0..7 00 
Lancashire 0..21 0 0 Yorkshire .. 16 0 0..183 0 0 
Staffo: 0..20 0 0 = 
Scotland 0..21 10 0 Cleveland........ 1110 0..12 0 0 
Wales .. 0.0 00 G OW ses - B10 0..5 00 
Yorkshire 0..2 0 0 South Yor! + li O 0..1210 6 
Copper — Bri Wales .. - ll Oo 0..1110 0 
ton 0..96 0 0|| Rails—Old— | 
Australian, per ton 0..94 00 Cleveland ......| 8 0 0..0 00 
it a 0..93 0 0 Staffordshire ....| 610 0..7 0 0 
ev ceee 0..109 0 0}) Yorkshire w....| 710 0..83 0 0 
Chili Bars....... 0..07 0 0|| Bailway Chairs— | 
Do. refined i 0.0 00 Glasgow... -| 610 0..7 00 
Sheet......... 1950 0 Refined metal.. + | 810 0.9 00 
Spanish Cake }o0 ovo Do.in Wales ....| 7 0 0..8 0 0 
Coke, Cleveland . 1 8 -220 Sheets, single, iu— 
Do., Derbyshi: | 115 117 6 Cleveland 0 
;22 -000 London. 0 
11 176 staffor 0 
Wales .... > 0 
12 160 Yorkshire ......)18 0 0.19 0 0 
Cleveland ....... O14 1 4 0)) Lard ....ssceeeee |45 0 0..46 0 0 
Derbdyshire— | Lead, Pig, Forei 235 ¢0..0 00 
Best ordi 018 15 0, English, W.B.. 2410 0..2415 v0 
Converting . j1lo 130 Other brands .. }2329 0..24 5 0 
012 016 0 ed or minium 2% 50..0 00 
| 010 014 0 Sheet, milled .... }2415 0..2510 0 
12 1380 Shot, patent.... 127 0 0..0 0 0 
White, . }9 0 0.000 
07 100 Ground in oi 000.000 
01 1 1 O | Oils, per tun, Seal, Pal |35 00.000 
eR: 110 0) Brown . 0 ¢..31 0 0 
| 1a 114 6 32 0 0..38 0 0 
,; lal 112 0, 3110 0..0 00 
| Olive, Gallipoli 4 0 0..46 0 0 
Best ordinary ....| 1 0 1 8 Spanish. 43 0 0..44 0 0 
Converting ...-..| 1 2 13 6|| Palm.........c.2... (3710 0.33 0 0 
| O11 015 | Rapeseed, English pale | +6 0.000 
12 1 3 Brown ........+. | 34 0.000 
10 13 | i 3610 0..37 0 0 
10 13 0 0.000 
0 0.000 
13 10 40 34 0..0 00 
12 5 12 30 0..31 0 0 
13 0 uw 0.000 
{13 0 14 10 ellow . «++. 33 0..0 00 
Bo 15 0 Quicksilver, per bottl 7 0..000 
14 0 160 Spelter, Silesian, pr. tn.. | 2610 0..27 10 0 
- ll 13 0 English, V. & 5....... 27 10 0..28 0 0 
Cleveland— } Steel, Bessemer, Sheffield | 22 0 0..26 0 0 
Angle and bulb .. | 13 13 10 Do., cast, Sheffield : 0..30 0 0 
+ | 15 3 0. 00 
423 0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
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1210 Swedish Keg +32 

13 10 Tallow ..sscecvessseees * 0 

13 10 St. Petersburg, YC new 43 

13 0 Old... secrevees +0 

a Tin, Banca, per ton 127 

15 0 English blocks... 2 -0 

Puddied . 810 Bars ...-e00+--. | 196 -0 
Hoops, first quality— Refined, in blocks | 12’ -0 
Pant ene oooe | 13 10 15 10 Straits, fine—cash .... | 122 14 
| 15 10 For arrival .. 2 14 
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15 
15 10 sheets, Londen— 
16 0 110 0..117 0 
18 0 000.000 
13 15 1180 230 
0 000.00 0 
21 10 | 
ib 0 
190.1101 0 
00 115 0..118 0 
00 117 0.18 0 
oo0 310.220 
06 pe .| 0 08%..0 09 
Zinc, sheet....-.perton, 32 0 0..35 0 0 
00 Sulphatein Glasgow ..| 12 0 0.-14 0 0 
seeeneree| 00 Manufactw - ,prices stiffening. 
PRICES CURRENT OF TIMBER, 
1873, | 1872. | 1873, | 1872. 
Per Load. 43. 28/28 £5. er £8 £8 | £8 £% 
ak 1. sseeeeeeeelB O14 10/14 10 15 10 || Canada, Spruce 1..13 0 0 0 1410 19 0 
Quebec, red pine .. 310 510/310 5 0} Do. 2nd...+++ 10 10 11 10) 9 1010 10 
Yellow pine... 3 2 6 0/3 5 6 0|} Do, Srd...... 10 10 11 10! 9101010 
Pitch pine .. 4 0 410| 4 0 410) New Brunswick ....11 01110 1019 0 
«+ 8 0 9 01610 7 O|| Archangel, yellow ..13 01610 131016 0 
- 50 6 0| 50 6 O}|| Petersburg do......13 101510 1110 13 at) 
+7 0 710| 415 5 5!) Finland 10 01310; 809 0 
-4 5 610|4 0 410|| Memel & Dantsic.. 0 0 0 0) 0000 
5 0 810|415 610) Gothenburg, yel.... 0 @ 0 0) 91012 0 
+ 310 5 0} 210 5 0} White . -0 0 0 0/| 5100 0 
+215 3 5|110 210||Geffe,yellow ......12 01310 11 1018 : 
+4 0 4 5/510 315 || Christiania, best....12 01310 10 012 +4 
: 217 8 5|210 0 0|/ Other Norway......10 10 1110; 810 919 
- 410 615} 4 © 6 0|| Battens,allsorts.... 9 010 0) 7 0 re 
pine 410 6 0| 4 © 6 10|| Firng.bds.,sq.otlin. sd. 5. da. s. d. - ; 
ine.. 4 0610/4 0 610|| Istyellow........12 613 6 ll 0 4 ‘ 
Memel& Dnt 0 0 0 0/0 0 0 O|| Ist white ........10 613 0) ¥ 619 © 
Oregon ....++ 02 0/709 0 2nd qualities ....10 612 6) 6 O 
Lathwood, Dantafm. 810 9 0| 8 0 9 10|| Staves, pr.sindred M. £8 £5 £8 £5 
St. Petersburgl0 011 0; 9 0 910 Quebec pipe......102 0 107 0 wes 4 
Deals, per C., 12ft. by % » | Puncheon.. 0 30 0 33:10 
Quebec, Pine 1s ..22 20 023 0 Baltic, crown pipe 3/5 0 285 0 | 330 0 =80 © 
2nd .. ° »/141016 ¢ ack .....220200 00 0 % 
3rd... lo 013 ¢ 
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PROSPECTS OF THE NORTH OF ENGLAND 
IRON TRADE. 
Ir is very difficult for pig iron manufacturers to judge of 
the probable value of crude metal ores next year. All 
things are at present in a transition state. This is the 
time of year when contracts for the next twelve months 
are usually booked. Coal and coke merchants and iron 
manufacturers, who are the largest coal and coke con- 
sumers, come together for the purpose of arranging terms 
and discussing the probable future tendencies of the trade; 
but both parties are beset with so much uncertainty as to 
the future that neither is willing to go in for lengthy con- 
tracts. On the one hand the pig iron trade is healthy, and 
prices are remarkably firm ; but on the other hand makers 
of finished iron declare that orders are scarce; that they 
cannot, at list rates, make iron with a margin of 
profit, and that they will be compelled to close 
their works, unless affairs take a turn for the better. 
We therefore behold the anomalous condition of one 
branch of the trade being healthy while the other is 
unsound and depressed. Of course, no permanent depres- 
sion can affect the finished iron trade without also 
influencing, sooner or later, the more elementary branch ; 
but at the present time it is a moot point whether pig iron 
will be levelled down or whether finished iron will be 
levelled up—whether the pig iron makers will be able to 
hold out long enough to compel finished iron makers to 
come into the market and buy at list rates, or whether the 
latter will succumb so far to the depression they now 
experience as to drag down pig iron manufacturers along 
with themselves, In this conflicting state of the trade it 
is almost needless to say that the future is viewed with 
much apprehension and concern. All who axe connected 
with metallurgical and mineralogical operations, whether 
directly or remotely, are exercising the utmost caution, and 
receive their supplies of the raw material from hand-to- 
mouth until the aspect of the future assumes a more defi- 
nite and assessable shape. Meanwhile, pig iron is quoted 
at 95s. per ton for No, 3, and finished iron maintains its 
value, in spite of keenly-felt scarcity of orders. 
Efforts to improve the quality of Cleveland iron are 
being made in most of the finished iron works, This move- 
ment is not before its time. Since the opening up of the rich 
mineral treasures of the Cleveland hills many of the leading 
firms have been content with using the native ironstone 
without any admixture whatever. The iron resulting 
therefrom has uniformly been condemned for its inferiority, 
and “cheap and nasty” was the judgment universally pro- 
nounced upon the staple of the North. Cleveland iron was 
found to be unfitted for the manufacture of the better class 
of ship and boiler-plates, while it was utterly impossible to 
convert it into steel, But cheap and bad goods are falling 
out of favour. Steel is every day coming into request for 
a thousand uses hitherto supplied by iron. It is found 
that the dearer commodity, so far as first cost is concerned, 
is in the end the more economical. Hence the metallur- 
gists of Cleveland are taking steps to improve the quality 
of their various brands, and they are even striving for a 
place alongside the Bessemer ironmakers of the West coast. 
It is many years since Cumberland hematite was used in 
combination with the local ironstone, although not to any 
large extent. Up to 1862, the total quantity of Cumber- 
land ore meited at Newcastle and Middlesbrough did not 
exceed 55,838 tons per annum, or about 9000 tons more 
than the quantity so melted in 1854, when the iron trade 
of Cumberland was in its swaddling clothes. At no 
‘ime since the commencement of the Cumberland iron trade 
has it been possible to purchase the finer ores of Cumber- 
land, delivered in the Tyne or Tees, for less than 15s. per 
ton, or 10s. to 12s. more than the cost of the local stone. 
Ironmakers were therefore disinclined to purchase a little 
better quality of iron at the expense which a large con- 
sumption of Cumberland ore would necessarily have in- 
volved. Besides this, the West coast hematite was every 
day coming into greater demand at home. It found a 
ready market at its own door, and its value rose corre- 
spondingly to the pressure of the demand, until Cleveland 
ironmakers could not buy it delivered in the Tees for less 
than 25s. per ton. It was in these circumstances that atten- 
tion was turned to the practicability of opening up the 
mineral resources of Spain, and a Commission was appointed 
by the Cleveland Ironmasters’ Association to visit that 
country and report upon its prospects as a field of mining 
enterprise. The report of the Commission was most 
favourable. They found that abundant supplies of rich 
hematite, averaging fully 50 per cent. of metallic iron, 
could be worked at Bilbao for a trifling royalty payment; 
and here, therefore, several of the principal North of Eng- 
land firms, including Bolckow, Vaughan, and Co., and the 
Consett Iron Company, resolved to open up mines with 
the view of exporting the ore to the Cleveland district. 
he Bilbao mines were developed so rapidly, that over 
300,000 tons of Spanish hematite were delivered to works 
in the North of England during last year. Its cost at the 
works on Tees-side is at the present time, or rather was, 
when the revolution stopped the trade, about 25s. per ton, 
or 17s, 6d. per ton more than the present market value of the 
Cleveland ironstone. Whether the admixture of Spanish 
hematite confers advantages sufficiently sensible and mate- 
rial to make the importation commercially successful, we can- 
not say, but we may be allowed to point to the increased and 
still increasing value of Cleveland brands as a proof that 
this has been a step in the right direction. During a part 
of last year the pig iron of Cleveland stood higher in the 
market than Scotch warrants, although the latter is well 
‘nown to be a much better and purer iron, more suitable 
for steel-makin g, and manufactured at a greater cost. Now 
that the import of hematite from Spain is rendered im- 
possible by political events, the ironmasters of Cleveland 
are compelled to turn their attention to other sources of 
Supply. It would be foolish to rely so far upon Spain 
a8 to be wholly or nearly dependent upon it for 
supplies of better class ores. At its very best, Spain 
18 4 broken reed, and other resourcesshould be brought into 


attach any great importance to resources so crude 


exert themselves to improve the quality of their iron 


the race. A 


its large percentage of phosphorus and sulphur, 1s admitted] 
unfit, in its present state, to stand that crucial test whic 


local ores of the Cleveland district. 





IRON MINING IN THE COUNTY ANTRIM. 


to be supplied. 


difficulty has been solved, and now they are sometimes 
smelted by themselves. There are some points in the 
position of the ore which are particularly favourable for 


at low angles, or almost horizontal, the dip can in most 
cases be made use of to drain the mine; while the bed 
being cut up into pieces by the immense denudation to 
which the North of Ireland has been subjected, and by 
numerous faults, exposes a number of outcrops from which 
the ore has been chiefly worked, saving the necessity of 
sinking deep shafts. The nature of the rock in which it 
occurs also gives additional facilities. It lies between the 
sheets of basalt, which, with a little cleaning, make an ex- 
cellent and safe roof, and in few cases is any timbering 
necessary beyond a few yards from the mouth of the adit. 
The mines are generally worked on the pillar and stall 
— but in a few cases the long wall principle has 
en successfully tried. This can only be done, however, 
where there is sufficient cleaning from the roof. 
The quantity of ore throughout the county Antrim is 
practically almost inexhaustible, and the demand for it is 
ever increasing, but the great hindrance to its export has 
been the want of land transport and harbours, and there 
is plenty of work for the engineer in supplying these. The 
country is in some respects specially adapted for the ex- 
port, there being numerous bays round the coast where 
harbours could be made, and deep glens running far up 
into the land well suited for railways. There are, however, 
some engineering problems to be solved before all these 
valuable — can be made available. During the 
session which has just closed, a bill was obtained in Parlia- 
ment for the construction of a railway up the Valley of the 
Larne and Six-mile Waters, which will place the valuable 
mines at present being worked by Messrs. Postlethwaite 
and by Mr. Fisher, on Shanes Hill, at one side of the 
valley, as well as Kilwaughter and Ballyboley mines and 
rich deposits on the other side of the valley such as at 
Ballynire Tair Hill, Taits Hill, &c., which are now un- 
worked for want of a means of transport in direct com- 
munication with the commodious and safe harbour of 
Larne, where American liners can enter and leave at low 
water. 
The Shanes Hill mines are at an elevation of about six 
hundred feet above the valley where the railway is to run, 
but the ore can easily be brought to it either by tram- 
ways worked by gravitation or by wire tramways. The 
railway is to be of the 3-ft. gauge. Further north, at 
Glenarm, the Antrim Iron Ore Company have been 
working for some time about a mile and a-half from the 
harbour, where they have constructed a convenient timber 
jetty, from which the ore is shipped. At Carnlough, 
about three miles north of Glenarm, there isa small harbour 
where ore is shipped from mines in the neighbourhood, but 
they, too, labour under the disadvantage of being dependent 
on cartage. Red Bay is situated about nine miles north 


of Carnlough, and here great activity at present prevails. 





reaction with all possible facility. A good deal of 
attention has lately been given to Lincolnshire and North- 


The Glenariff Mining Company have commenced extensive 
works on the south side of the bay. These will consist of 


inaccessible, and undeveloped. At any cost, and under any | companies to the har 
circumstances, the ironmakers of Cleveland are bound to} mines of the Antrim Iron Ore Company, situated above 


commerce and civilisation now impose. It must be the | conveyed by the wire tramway. 
business of the Cleveland metallurgist, in the future that | towards Ballymena, a district very rich in ore is traversed. 
lies before him, to take all or steps for the ex- | The Glenravel mines in this neighbourhood, owned by the 
nig of the vitiating elements that now render} Messrs. Fisher, on the estate of Mr. F. Benn, were among 

is iron so unsuitable for steel-making purposes. Look- | the first to be opened, and have been worked since 1866. 
ing into that not distant future, we can discern, | The ore from this district has been carted into Ballymena, 
without prophetic inspiration, the application of steel for | and thence railed to Belfast ; but in the session of 1872, 
many purposes that it has not hitherto served. It is a| the Ballymena and Red Bay Railway Company obtained a 
matter of expediency, as well as of ultimate necessity, that | bill to construct a line, and now the work is being executed 
the iron of Cleveland should be adapted for this purpose | by Mr. Connor, of Belfast, who has just completed the 
in one form or another. Phosphorus must be kept down. | Greenore Harbour and Railway. This line is also to be 
The 13 per cent. must be reduced to 0°02 before ordinary | of the 3ft. gauge ; it is expected to be open in the spring 
steel is obtained, and the 1°85 of silicon must be brought | of 1874. The engineer of this line, as also of the Bally- 
down to 0:01. Before this can be done hematites must be} clare and Larne line, is Mr. W. Lewis, of Dublin, and 
used in a much greater proportion than hitherto with the | Mr. R. F. Fairlie, is consulting engineer. When completed 


Hitherto this ore has been chiefly used for mixing with | mterfered, and the work is stopped for the 
the rich siliceous hematites of Cumberland and Lancashire. | Although the mines are overhanging the sea it has not 
Its value consists in the low percentage of silica, and the | been found practicable to ship any of it. The construction 
high percentage of alumina, as well as in the absence of | Of a harbour where vessels could lie safely on a coast 
sulphur or phosphorus, or any other deleterious substance. | Without any natural shelter, and exposed to gigantic 
It also contains manganese and titanic and vanadic acids | rollers with the sweep of the whole Atlantic, seems almost 
in small quantities, all of which add to its value in making | 22 impossibility. This is one of the problems presented 
steel. The percentage of metallic iron ranges from 40 to | for engineering skill to solve. 

55 percent. It was at first supposed that these ores could ; 
not be smelted alone, and were not rich enough, but this | find a wide anc 


amptonshire, but the ores of thesetwo counties are not so rich | a pier for shipping ore, with the necessary buildings, and a 
nor so pure as the hematite of Spain, and the freightage is | narrow gauge railway 3ft. gauge, up the picturesque glen 
so heavy as to make their importation unremunerative. A | of Glenariff, some six miles in Lon th 

much superior quality of ore is found on Alston Moor, | head of the glen. The works will cost, when completed, 
which is convenient both for the Newcastle and for the Mid- | £50,000 or £60,000 ; they were begun last spring, and are 
dlesboro’ districts, and if the quantity is found to be large | now being rapidly pushed forward. The company have 
enough to make its working profitable, there seems to be | leased an extensive tract of country from the Earl of 
here the germs of a very large and important trade. The} Antrim, who owns the royalties of a large district in this 
Alston ore takes the technical shape of sparry or spa-| county. At the north side 

those carbonates, or of hydrated peroxides, and it can be 
delivered at works on Tees-side for less than £1 per|on Hodgson’s patent, has been erected by the Wire 
ton. At present, however, it would be out of place to | Tramway Company, about eight miles in length, by which 


gth, to their mines at the 


e of the bay is a small harbour, 
where ore has been shipped for some time; a wire tramway, 


, | the ore is now — from mines belonging to three 
ur. The nearest are the Trostan 


, | 1000ft. over the sea level. The tramway has to attain a 


otherwise they will stand a fair chance of falling behind in | level of 800ft. or 900ft. in a very short distance, where it 
t test of all crude metal is coming to | meets a tramroad laid by the company round the mountain, 
this—Will it make steel ? If it does not answer this pur- | which takes the ore from the various adits. Further inland 
pose its value must depreciate; and Cleveland iron, with | than these are the Newtown, Crommelin, and Cargan 


mines of the same company, and the Inishecrow mines, 
belonging to Mr. Chambers, from all of which the ore is 
Going inland from this 


it will command an extensive mineral traffic. The Ebbw 
Vale Coal and Iron Company have taken a large tract of 
country in this neighbourhood, and are preparing to carry 
on operations on a very large scale. The Landore Iron 


A rew years only have elapsed since the Antrim iron | 2nd Steel Company have also taken a large tract south of 
ores were first raised and exported by Doctor Ritchie, of Broughshane, both companies holding under Viscount 
Belfast, but in these few years the mining of these ores | O'Neill. Near the extreme north of the county, from Port- 
has made rapid progress, large tracts of country have been fad to the Giant’s Causeway, a distance of SIX or seven 
leased by different companies, and mines have been opened | Miles, the ore can be seen cropping out in the cliff face as 
in numerous places; and already a means of transport, | broad red band. An attempt was made to work the ore 
the great desideratum in all mining districts, is beginuing | here by Sir Edmund McNaughten, on whose estate a large 


portion of it is; but here again the difficulty of transport 
resent. 


There is still plenty of room for the capitalist, who will 

T cempnseative field either in mining or 
engineering works. The country is inhabited by peaceable, 
intelligent, and industrious people, already partly educated 
as miners; and there is no fear of those outrages which 


working. Occurring, as it does, in a sheet or bed, dipping | have banished capital from many other parts of lreland. 








THE ALBERT BRIDGE.—No. I. 


THE recent opening of this structure over the Thames at 
Chelsea, has introduced into this country a particular description 
or modification of the ordinary suspension bridge, which must 
possess considerable interest for engineers. It has been con- 
structed from the designs of Mr. R. M. Ordish, C.E., the engineer 
to the company, and bears a general resemblance to a similar bridge 
of larger proportions, also designed by him, and erected over the 
River Moldau at Prague. While the principle, known as “ Ordish’s 
system,” is common to both structures, there are one or two 
points of difference between them deserving notice, which we 
shall allude to as we proceed, as well as call attention to the 
salient features, which serve to mark the distinction between the 
Albert Bridge and others already constructed belonging to the 
suspension type. That the width of the river for some distance 
down stream is nearly constant, appears from the fact that there 
is a difference of only 6ft. in the total length of the Chelsea 
and Albert Bridges, measured from the water faces of the oppo- 
site abutments. The distance in the former instance is 704ft., 
and in the latter 710ft. A mere casual glance is sufficient to 
point out that the two structures vary considerably in design 
and construction, notwithstanding this coincidence in total span. 
This will become more noticeable as the reader follows our 
description and illustration of the Albert Bridge, the drawings of 
which have been kindly placed at our disposal by Mr. Ordish. 
The Chelsea Bridge is an excellent example of the suspension 
type pure and simple, of which other applications are to be found 
in the works of Tierney Clark at Hammersmith and Pesth, of 
Telford at Menai, and at Clifton and other localities. In these 
designs no attempts are made to destroy the flexibility of the 
chain or suspending medium, as is effected, or at any rate, sup- 
posed to be effected, in the Lambeth Bridge for instance. A 
suspension bridge in its simplest form, as at Chelsea, consists 
constructively ,of horizontal or slightly cambered longitudinal 
girders, carrying the roadway and footpaths. These girders are 
hung or suspended by vertical rods from chains acting inde- 
pendently, passing over piers, and finally anchored down at the 
ends of the bridge. In Fig. 1 is represented the skeleton eleva- 
tion of a structure of this character, one feature of which is that 
the dip of the chain, or versed sine of the catenary, is invariably 
shallower than in bridges designed on Ordish’s system, or on 
that of Dredge or of other engineers, in which straight suspen- 
sion chains, inclined at the same or different angles, are employed 
to carry either the whole or the greater portion of the dead and 
live load. The term catenary is here employed in its broadest 
sense, and signifies the curve assumed by a chain when loaded 
in any manner. Referring to Fig. 1,if V represent the dip, or 
as it is commonly, but erroneously termed, the versed sine of the 
catenary, and L the distance between the points of suspension of 
the chains on the towers, then in a deep catenary the value of 


the fraction ¥ is small, and large in one which is comparatively 
shallow. The same shallowness of catenary is also apparent 
in suspension bridges, in which the flexibility of the chain is 
attempted to be nullified by the introduction of bracing between 
the chain and the longitudinal platform girder. 
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The following table shows the proportion between the span 
and the dip or versed sine of the principal suspension bridges 
erected at home and abroad :— 

Ratio of span to versed sine in some of the principal suspension 














bridges 

Name of bridge. |Span in feet.|Versed sinein ft. Span + versed sine. 
Albert Bridge .. .. 400 60°50 6°60 
Bamberg .c «: oe 211 1414 14°90 
Chelsea ee ee 348 29 12°00 
Clifton... «2 os o- 702 70 10°00 
Freiburg oe (es 870 65 13°85 
Hammersmith... .. 442 20°5 15°00 

mbeth .. «. « 280 28 10°00 
Menai .. «2 co « 570 45 13°26 
Niagara .e se os 821 Bat) 14°04 
POSER «co cc co ce 6066 47°6 14°00 
PROGIO.. cc 60 «0 492 60 8°20 
Union .. ce oo oo 449 30 14°90 














In the table the value for the versed sine of the Albert Bridge 
is that of the rope. The vertical distance between the two 


extremities of the longest inclined bar is 55°66ft. 
F/C.f 
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A little consideration will point out that the dip of the catenary 
—or that which is practically the same thing, the height of the 
towers—very materially influences the strain upon the chain, the 
weight of it, and the tendency to render the bridge liable to all 
those disturbing causes, which it is the object of the engineer to 
eliminate as much as possible. Let L equal the span of a sus- 
pension bridge, or the distance between the points of sus- 
pension, W the static load in tons uniformly distributed, and 
including the weight of the chains, girders, and roadway ; 
put V for the depression or dip of the catenary, S for the strain in 
tons at any point of the chain, and §, for the strain at the centre. 
Let @ be the angle made at any point of the chain, between the 
direction in which the required strain acts and a horizontal line, 
and let , be the similar angle at the point of suspension. 


We shall then have S= ABS.) x sect. @. At the 


centre, or lowest point of the chain, sect. 9 = 1, and consequently 
§ _W x cot. 63. 
w= eines: oieiliaa 


more convenient for calculation, provided the following condi- 
tions are fulfilled. First, that the two points of suspension are 
onthe same level; and secondly, that the chain is uniformly 
loaded. Unless these conditions obtain, the tangent to the angle 
of suspension, or the direction of the line of strain will not bisect 
the distance between the centre of the chain and the point of 
application of the strair In Fig. 2, let the curved line AEB 


ry 1 hpi he wo he ports OF sts. 


These formule may be expressed in a manner 


reprevent a a 
pension hen <OB P equ - ~CN 4y Vy Sdonilar tri- 
Cot. OB P= 2-8 = cot. BON = CN, 
OP BN 
Substituting the values already giver for these lines we obtain— 
. L L 
Cot. 6, ot iv’ 
2V 
Substituting this value for cot. §, in the equation fur the strain 
t the centre, we have 8, = bs From Fig. 2 it can be 
| 


esvily shown that the tangent to the curve at B, or the line 
BC P bisects AN, and AC=CN 
bola. 


I ‘ 
: , aud the curve is 9 para- 


| Assuming the conditions to be the same for the chain as for an 
arch, with the exception of the nature of the strain, the formula 
| for the central strain may be obtained in another manner. Let 
H equal the horizontal thrust at any point, w the weight per 
foot run, L the span, and « any distance from the nearest abut- 


ment. As a general equation we have H = w f xd x, from which 


H=”*, When«=0,H <0. 


> 
“a 


At the centre « = ~) , and 


the moment of strain, by substitution, becomes H = ves but 
wL = W = total distributed load, and dividing by V, the rise, 
WL 
8V° 
To find the value of secant 9, or the secant of the angle EM F 
in Fig 2, or the angle G E M, we have sec. E M F = sec. § = 
2g. EF’ 
M F? 


we have, as before, H = 8, 


/ tan. 9 + 1. From the diagram, tan. and 
E F* 


therefore sec. 9 = VA ME? + 1. 


Let E F = Hand A F = D= the height of the point of the 
chain where the strain is required above the lowest point and 
the distance respectively, and the equation becomes 








sec. § = / (= y + 1. 


Substituting this value in the equation for S, we have 


S=S, x f (22 y+ 1. 


It is evident from these considerations that the greater the 
-yalue of V, the greater that of 9, and, therefore, the less the strain 
1pon the chains. If this were the only result of the alteration 
of the curve, deep catenaries would prevail instead of shallow 
ones. But the decrease in strain is more than balanced in non- 
rigid suspension bridges by the increased length of chain, and, 
consequently, its increased weight, and, above all, by the greater 
liability to oscillation and vibration under passing loads. These 
conditions prevail, although not to the same extent, in those 
examples of bridges in which the flexibility of the chain is par- 
tially negatived by diagonal bracing introduced between the 
chain and the platform. But on the other hand, the trussing 
is in proportion to the depth of the catenary. So far as the 
members of the trussing act merely as ties, the only evil incurred 
is an increase of weight, provided the angle of inclination does 
not sensibly vary. With regard to the struts, not only is their 
weight likewise increased, but their tendency to deflect increases 
rapidly with their unsupported length. 

We may now proceed to consider the design for the Albert 
Bridge, an elevation of which is represented in our page engraving, 
Fig. 3. It ditfers from its predecessor erected at Prague both 
in dimensions and details of execution. It will be observed 
that the chain, or rather rope in Fig. 3, is connected with the 
longitudinal girder at intervals of every 20ft. by vertical sus- 
pension rods, which are also connected with the inclined bars. 
The rope, moreover, is attached to the girder at the centre of 
the large span, which is 400ft. in length, each of the side spans 
having a length of 155ft. In the Prague Bridge the duty of the 
chain is contined solely to preventing the inclined bars from 
sagging by means of the connecting vertical suspension rods. 
A description of the Prague Bridge, accompanied by a full eleva- 
tion and details in a “ Working Drawing,” will be found in our 
volume for 1868, November 6th and 20th. It is also to be 
noticed that a couple of the inclined bars in the Prague Bridge 
cross each other, that is, one of them from each pier is attached 
to the longitudinal girder at a point beyond the centre of 
the main span, the distance along the girder being measured 
trom the pier to which the other extremity of the inclined 
bar is connected. This is not the case with the Albert 
Bridge, in which no single chain extends from the pier 
to a distance greater than within forty feet of the centre 
of the main span. This difference between the arrangement 
of the bars in the two structures is seen in the diagram of 
the centre span of each bridge in Figs. 4 and 5. The former 
referring to the Prague Bridge, the latter to the Albert. It is 
evident that the manner in which the load is transmitted to the 
supports will be different. In Fig. 4, let W be the load at the 
point P, put R and R, for the vertical reaction of the two piers, 
Aand b for the segments into which the point P divides the 
main span, which make equal to L ; then by the laws of the lever 
we have R+R, =W, eo x A and R, i. B. In Fig. 5 

4 
the conditions are, R, = W and R=O. In this respect the prin- 
ciple of the cantilever is brought into play in the Albert Bridge 
to a much greater extent than in that at Prague. Whatever 
action the rope may have in either system has not been taken 
into account in the above consideration. In any case it is not of 
much consequence, as will be seen hereafter. 

The longitudinal girder shown in the general elevation in Fig. 3 
is of the single plate type, with the sides perforated, and orna- 
mental castings bolted on, as will be represented on a larger scale in 
the detail drawings which we shall give in a succeeding impression. 
The first duty of the longitudinal girders in all suspension bridges 
is to carry the load, and it must, therefore, be sufficiently strong, 
at least, to support its own weight, the weight of the roadway 
and the live or rolling load for the distance between the points 
of its suspension with the chain, rope, or bars passing over the 
piers. As the total load, live and dead, will be the same for 
each unsupported length of the longitudinal girder, its sectional 
area will, therefore, be constant, and if the points of suspension 
be at equal distances, the girder will have a uniform section from 
end to end. This condition only holds so long as the longi- 
tudinal girder is hung from the chain by vertical suspension rods, 
which will also all have the same sectional area. The longitudinal 
girders in Chelsea Bridge are of the trellis type. They are 6ft. 
in depth, and built up in the usual manner with horizontal 
plates and angie irons. Each flange has a net sectional area of 

, trom the chains by wrought iron rods 

in, in ods in tue Albert Bridge, in the 
devatiou in fig. 3, are also 2m. iu diameter. As they are placed 
J0ft. apart instead of 8it., and are connected to a heavier girder 
witha considerably larger span, 400instead of 333{t., they have evi- 
dently a different and a lighter duty to perform. In the Lambeth 
Suspension Bridge the vertical bars consist of light latiice 
girders with flanges, each of which is composed of a single 
‘T-iron with diagonal open web of bars 2hin. broad. The 
lepth between flavges, or in their peculiar position, the breadth 
of the girders, is 13in, ‘These girder-suspending bars are bolted 
io the sides of the longitudinal girders, which are of the box 
form, 2ft. gin. deep by lit. Gin. broad, inside measurements. 
rhe effect of the employment of inclined bars, as the means of 
uspension, upon the sectional area of the longitudinal girders, 
will be manifest from the detailed drawings. Theoretically, 
the result is to accumulate strain towards those parts of the 
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girders nearest the pier, as in an ordinary cantilever. 





Dr. CracE CALVERT, F.R.S., F.C.S.—The death has been 
announced, from Manchester, of Dr. F, Crace Calvert. As he had 
been for some time in an almost hopeless condition, the termination 
of his illness, which occurred on Friday last, the 24th, was by no 
means sudden or unexpected, As an analytical chemist Dr. 
Calvert’s renown was European, He left England as a youth to 
pursue his education in France, and in the schools of that country 
secured many honours—defraying the cost of his education by the 
awards which he obtained. He subsequently pursued the study 
of chemistry, and was appointed assistant chemist at the Gobelin 
Works, under his learned master, Chevreuil. Soon after his return 
to England, he commenced reading a series of papers before the 
Society of Arts on chemistry applied to industry ; and on February 
12, 1851, brought forward the discoveries of Mons, Chevreuil in 
relation to the laws of colour, his object being to explain upon 
what basis those laws are fixed, and to point out their application 
in the effective arrangement of coloured fabrics in the Great 
Exhibition of 1851. At a later date, when the Society of Arts 
proposed to establish Cantor lectures, he gave the proposition his 
hearty support, and delivered two courses of lectures on 
“‘Chemistry applied to the Arts.” He also delivered courses on 
“Synthesis and the Production of Organic Substances,” on 
* Aniline and Coal Tar Colours,” and on ‘‘ Dye and Dye-stuffs 
other than Aniline.” He contributed many valuable papers 
to the pages of the Society’s Journal; and, had his life been 
spared, he contemplated a far more active and intimate relation- 
ship with the Society in reference to industrial education. 
In 1846 he settled in Manchester, and was soon after appointed 
Professor of Chemistry at the Royal Institution there. He 
was also for some time a lecturer at the Manchester School of 
Medicine. His connection with the Manchester Sanitary Asso- 
ciation led him to hygienic investigations—one of the prin- 
cipal results of which was a patent for the application and 
preparation of carbolic acid. In this he followed up the dis- 
coveries of the Prussian, Runge. Another of his patents was 
for desulphurising coke by means of chloride of sodium, and this 
has led to an extensive business. In some other directions Dr. 
Calvert's persistent experiments were doomed to become com- 
mercially valueless just at the moment when they had attained to 
success in the laboratory. This was the case with a patent for sizing 
cloth, and with another for the production of aniline colours, Dr, 
Calvert’s process for obtaining the aniline from coal tar was soon 
superseded by its more profitable preparation from benzine. Dr. 
Calvert made a series of elaborate experiments with picric acid 
for dyeing purposes, and also with tannic acids for tanning leather. 
In scientific circles great interest attached to Dr. Calvert's proto- 
plasmic investigations, some of the results of which were com- 
municated in a paper read at the meeting of the British Association 
in Edinburgh some years ago, and afterwards published in the 
Transactions of the Royal Society. Dr. Calvert was a Fellow of 
the Royal Society of England, a Fellow of the Chemical Society, 
and an honorary Fellow of the Chemical Society of Paris. He was 
also a member of the Royal Academy of Turin, and of the Imperial 
Academy of St. Petersburg.—Journal of the Society of Arts, 

TECHNICAL EpucaTION.—A meeting of the committee appointed 
by the City companies to consider the question of technical edu- 
cation in their respective branches of trade was held on Tuesday 
at the Mansion-house. The Lord Mayor presided, and among 
those present were Mr. Scott, the Chamberlain of London ; Sir 
John Bennett, Mr. Alderman M’Arthur, M.P.; Mr. Spicer, late 
Prime Warden of the Fishmongers’ Company; Mr. Grissell, 
Master of the Ironmongers’ Company ; Professor Tennant, Master 
of the Turners’ Company ; Mr. Daniel Watney, jun., late Master 
of the Mercers’ Company; Mr. Charles Barry, First Warden of 
the Skinners’ Company; Mr. Reeve, of the Tallow Chandlers’ 
Company ; Mr. Staples, Mr. John Jones, Mr. Woodhall, and Mr. 
Naylor. The Lord Mayor, in opening the proceedings, referred to 
the conference between the Commissioners of the International 
Exhibition and the livery companies at Marlborough-house, under 
the presidency of the Prince of Wales, in February last, and sai: 
one result of that meeting had been that several of the companies 
subscribed money which they placed in charge of the London 
School Board for the purpose of enabling many of the scholars in 
the public elementary schools to visit the Exhibition. That was a 
small experiment, very successful in its way, in the matter of 
technical education, but a large and comprehensive scheme for 
carrying out the main object in view had never yet been agreed 
upon. He admitted that things in that respect had been very 
little, if at all, advanced during the last eight or nine months, but 
he thought they might surely agree upon the outline of a scheme 
and then submit it through a committee to the various companies, 
with a view to obtain a definite reply, either favourable or 
unfavourable, from them. He had during his year of office been 
placed in frequent communication with many of the City com- 
panies, and each and all of them had expressed a desire to pro- 
mote technical education among che younger journeymen and 
rising apprentices in their several trades in the City. To secure 
the success of any such plan there must, he urged, be union among 
the companies. Many of the companies desired to join in tlie 
work, and had instituted plans of their own for carrying it out, 
but by so doing they only touched the fringe of the subject. The 
result of their plans, some of them most successful, proved that 
unless they all joined in one common scheme, and united their 
contributions in aid of it, the affair would be a failure. He sug- 
gested thatasacommencement the companiesshould jointly subscribe 
the sum of £10,000 with which they might raise a suitable building in 
some convenient and central place in the City—as, for instance, on 
the Holborn Viaduct, and that the elements of science and art, 
and other matters connected with the trades of the City, should be 
explained and taught in classes and by lectures to such workmen 
and apprentices as chose to avail themselves of them, There 
should also be a public lecture-room, in which, from time to time, 
and by rotation, articles of skilled workmanship sent in for com- 
petition by each handicraft could be exhibited; and lectures or 
classes given on the subject of the various forms of industry with 
whieh the companies were nominally connected. Those lectures, 
if the funds admitted, might be delivered to the men gratuitously, 
or, at any rate, on the payment of a very moderate fee. Another 
portion of the money might be spent in purchasing tickets for 
museums and exhibitions to be distributed among workmen antl 
apprentices and the elder scholars of the public elementary 
schools, He urged that to some such scheme, with the necessary 
modifications, the companies should be invited to assent and to 
subscribe, it being understood that the management of the proposed 
college or school should be in the hands of a representative com 
mittee of the companies. It had been stated, he observed, that 
the apprenticeship system was dying out, and if that was so they 
must prepare some better substitute for it, teaching young mel 
especially not merely how to do a certain thing in a particular 
trade, but the reasou for doing it. He moved that the committe 
be requested to complete a draught plan embodying some sucli 
scheme as he had suggested, and to submit it to the livery com 
panies, with a request that they should intimate to what extent 
they would be prepared to assent to it. Professor Tennant, 
master of the Turners’ Company, seconded the resolution, which 
was supported by Mr. Barry, Mr. Grissell, Mr. Spicer, Mr. P eeves,>!' 
John Bennett, and Mr. Scott, the Chamberlain. Mr. John Jones 
thought that the scheme, though admirable in many respec 
was somewhat premature, the companies and the public not bein. 
sufficiently prepared for it, and Mr. Watuey expressed consider ‘ 
able doubt whether, if it was curried out, it would have any 
etfect in promoting techuical education, The Lord Mayor, in rep’y 
to a qu: stion, defined ‘* technical education” as the instruction of 
a skilled workman in ‘the why and wherefore” of everything 5 
did in his particular trade, In the end the resolution was caries 
without a dissentient. A vote of thanks to the Lord Mayor, P!° 
posed by Mr. Woodhall, closed the proceedings.—Times. 














been 
had 
ition 
yy no 
Dr. 
h to 
ntry 
y the 
study 
belin 
turn 
e the 
ruary 
uil in 
upon 
ation 
Great 
Arts 
n his 
3 on 
es on 
» on 
stuffs 
apers 
been 
ation- 
ation. 
inted 


ic acid 
vather. 
proto- 
e com- 
ciation 
in the 
low of 
ciety, 
He was 
nperial 


intel 
al edu- 
‘uesday 
among 
on ; Sir 
er, late 
trissell, 
Master 
Master 
rden of 
undlers’ 
nd Mr. 
srred to 
national 
2, under 
and sail 
mpanies 
London 
olars in 
at was a 
utter of 
eme for 
1 agreed 
ven very 
ths, but 
» scheme 
mpanies, 
rable or 
fice been 
ity com- 
. to pro- 
nen and 
No secure 
nm among 
n in tlie 
ig it out, 
ct, The 
ved that 
ted their 
He sug- 
subscribe 
wilding in 
tance, on 
and art, 
should be 
workmen 
There 
> to time, 
for com- 
ctures or 
stry with 
» lectures, 
tuitously, 
Another 
ickets for 
kmen and 
lementary 
necessary 
1¢ and to 
» proposed 
itive com 
rved, that 
is so they 
young Well 
particular 
committe 
some sucli 
very con: 
hat extent 
Tennant, 
ion, whic 
Reeves, >! 
ohn Jone: 
respects, 
not beils 
1 consider 
» any great 
yr, in reply 
rruction of 
rything * - 
was carries 
ayor, Pr? 
5. 





Oct. 31, 1873. 


THE ENGINEER. 


283 








RAILWAY MATTERS. 


THE Directors of the Great Eastern Railway Company have 
elected Mr. Joseph Hadfield, of the general manager’s department 
secretary of the Company in the place of the late Mr. Owen. 


Mr. ForsytH, Q.C., has just sued the Great Western Company 
for 10s.,and recovered that amount in the county court forexpenses 
incurred through want of punctuality in the running of trains. 

WE understand that Mr. George Findlay, manager of the goods 
department of the London and North-Western Railway, has 
been promoted to be general manager of that line, vice Mr. 
William Cawkwell, elected to the board. 

A FOREIGN contemporary gives the following as the cost of loco- 
motives in England and Germany :—England, per horse-power» 
£5 10s.; per cwt. of the weight, £3 8s. Germany, per horse-power> 
£6 6s.; per cwt. of the weight, £3 3s. 

THE Eastern of France Railway Company, which hitherto has 
purchased its coal principally in Belgium, has concludeda contract 
with the Prussian authorities for the supply of 120,000 tons of coal 
per aunum from the Saarbruck mines, The contract is to extend 
over ten years, 

THE change of gauge on the Grand Trunk Railway of Canada, 
was completed on Saturday the 4th, over the entire line, and 
trains resumed their regular trips on Monday the 6th inst. The 
International Bridge at Buffalo was to have been completed on the 
27th, after which trains could pass between Canada and the 
Eastern and Western States, 


RaILs have been better supported in France than other articles ; 
prices are maintained at about £12 8s, per ton, but it is believed 
that contracts could be carried through upon lower terms. The 
tone of the Belgian iron trade is, according to Herapath, still dis- 
couraging ; most of the great works have been, however, making 
preparations for active operations in the future. 

THE opening of the Ross and Monmouth Railway is already 
beginning to give an impetus to mining operations in the Forest of 
Dean. When the extensions-contemplated by the Great Western 
and the Severn and Wye Companies are also carried out, the 
increased facilities that will be afforded for the transit of goods 
and minerals cannot fail to induce more operations in the collieries 
and iron ore mines. It is believed as well that both the Great 
Western and the Midland will support the construction of the pro- 
posed Severn Bridge. 

THE revenue of all the Italian lines in August has just been re- 
turned at £450,047, as compared with £462,966 in August, 1872, 
showing a decrease in August this year of £12,019. This decrease 
occurred principally on the State lines, the Upper Italy, and the 
South Italian. In the first eight months of this year the aggre- 
gate receipts of all the Italian lines amounted to £3,480,065, as 
compared with £3,154,612 in the corresponding period of 1872, 
showing an increase this year of £325,453. Every system parti- 
cipated in this aggregate augmentation. 

WITH reference to the improvement of Boulogne Harbour, and 
to the conference which was held some short time ago between Sir 
Edward Watkin and the Minister of the Interior, M. Deseilligny, 
at Boulogne, it is stated that the Enquete Nautique has reported 
in favour of the proposed improvements of the harbour, and that 
the public inquiry, or Enquete d’Utilite Publique, is summoned to 
meet on the 28th November, after which the question will go 
finally before the Department of Ponts et Chausées, and then on 
to the Chamber. 

Iv is now well understood that Sir Hugh Allan, as president of 
the Canadian Pacific Railway, has surrendered the charter to the 
Dominion Government, and there is equally no doubt that the 
Legislature at Ottawa will determine, on its reassembling, to con- 
struct this railway as a Government undertaking, and in the same 
manner as the Intercolonial Railway has been built. We may add 
that we are informed the plan of constructing the Pacific line will 
be considerably modified, and that the efforts of the Government 
will be devoted to establishing in the first instance railway and 
steamboat communication from Fort William to Fort Garry. 

THERE are in the United States one hundred and three railroad 

ear manufactories that are exclusively employed in that kind of 
work, Thirty-one of the above are located in the great State of 
Pennsylvania, one of which turns out (all complete, ready to use) 
a new railroad car every forty-six minutes working time. The 
above, says the American Manufacturer, does not include the im- 
mense number of cars that are built by railroad companies at their 
various workshops ; and it is well known that some of the small 
railroad companies, as well as the large corporations, build all their 
own cars. Some idea of the magnitude of American railroad 
enterprise and the vast transportation of that country can thus be 
obtained. 
_ THE Railroad Guzette has this to say concerning matters of 
interest to Pittsburghers:—-‘‘The Ohio Iron Company, at 
Zanesville, has a tank switch locomotive that pushes eight loaded 
cars or 150 tons up a grade of 185ft. to the mile on a curve of 
100ft. radius. It also takes 75 tons up a 290ft. grade, in both 
cases starting on the grade. This engine weighs 18 tons, has 
cylinders 12in. diameter by 18in. stroke, and was built by Porter, 
Bell, and Co., of Pittsburgh, Pa. Another engine of the same 
size, and built at the Superior Rail Mill, Pittsburgh, with the 
advantage of a short run, takes eleven cars, or alittle over 200 
tons, up a 140ft. grade where a large engine can only take eight 
cars, 


_ ACCORDING to news from Valparaiso the Peruvian Congress has 
Just passed two important measures—one for the issue of 6 per 
cent, Treasury Bonds to the amount of 1,255,000 dols. for the pur- 
chase of stock on the Southern Railway, the other for the issue of 
6 per cent. Treasury Bonds to the amount of 2,700,000 dols., for 
the purchase of new rolling-stock for the Valparaiso and Santiago 
Railway. A bill is now before Congress to declare duty free raw 
material used in the manufacture of rope and sacks. Iron not 
galvanised, and composition piping, are declared free of duty ; 
lead and galvanised iron are to pay a5 per cent, duty on their 
tariff value. 


By the last mail the most satisfactory advices (dated Hobart 
Town, 6th Sept.) were received respecting the progress of the 
works of the Tasmanian Main Line Railway. Upwards of sixty- 
three miles of formation are completed, including some of the 
heaviest cuttings and embankments, being more than half of the 
entire length of the line— besides the forward state of a large por- 
tion of the other half. Great a¢tivity was being displayed in the 
construction of the bridges. Headings had been driven to a third 
of the length of the tunnel, situated near the middle of the line, 
through a material so far worked of a most favourable nature, 
be requires no lining. The approach of summer would greatly 
Miilitate operations in every way, especially ballasting and plate- 
Aying, which had been commenced. Every successive mail brings 
tesh advices of the resources of Tasmania, and the rapid strides 
with which the railway advances is giving a stimulus to various 
hew industries. We hear already of iron, tin, and other metals 
€xisting of superior quality and in unlimited quantity ; and companies 
aioe being formed for working them. There is no doubt that the 
Fe ey coast of Tasmania from the River Tamar westward is 
Coal hed to become one of the greatest iron producing 1 ties, 
: is found in several parts of the island, and on the western 
ape of Ben Lomond a very superior quality has been discovered, 
soya railway having been projected as a branch from the main 
the that district. It is well known that a large quantity of 
val +. burnt in Victoria is exported from Tasmania. Ve 
faciliti e stone and slate have also been found, which with the 
expe i’s afforded by the opening of the Main Line Railway, it is 
Gnane will form ‘a nae trade locally as well as with Australia. 

msiderable capital will, no doubt, be required to work all these 
En Ny its, but when their real value becomes known in 

Bland, there will be no lack of money or enterprise. 


| sulphate of ammonia recrystallised as usual. 





| becomes more fluid. 


| food. 





NOTES AND MEMORANDA. 


Ir is stated that the quantity of coal necessaiy to raise a million 
gallons of water t. varies in England from 17 cwt. to 
114 cwt.; this is said to be due to the varying qualities of coal 
used, but more particularly to the construction of the pumping 
engines, 

THE following is given as a soap soluble in sea water :—Oil or 
fat 40 parts, resin 10, fish glue 40, soda or potassa 1, oxalate of 
potassa 1, The oil and resin are saponified as usual, but with an 
excess of alkali, the glue, previously rendered gelatinous by 
solutions in oxalate of potassa, is then added, and the whole heated 
with constant stirring to 50 deg. or 60, deg. 


AN alluvial tin lode near Jillamatong Lake, in the parishes of 
Abington and Blakefield, in the Cooma district, New South Wales, 
is about to be worked by a Sydney proprietary on behalf of the 
discoverers. The alluvial tin in this neighbourhood is said to be 
an extremely rich deposit, and it is no doubt geologically con- 
nected with rich openings made at Mowenbah. 

In 1867 M. Rabuteau announced that the poisonous power of the 
metals was greater as their atomic weights were higher and their 
specific heats lower. He now shows that the atomic weights of 
calcium and potassium being nearly the same, the toxic effects 
produced by injecting similar solutions of their salts into the blood 
are also the same, both acting as poisons to the muscles, and causing 
death by arrest of the action of the heart when administered in 
ufficient dose. 

To manufacture sulphate of ammonia from waste material, M. 
L. Hote treats nitrogenised scraps with 10 per cent. soda solution 
with gentle heat until thoroughly disintegrated; this viscous 
liquid is soaked up with slacked lime. The resulting paste is 
distilled into sulphuric acid from cast-iron cylinders, and the 
The residue consists 
of carbonate of soda and caustic lime, which, treated with water, 
furnishes material for repetition of the operation. 

A NEW method of preparing caustic soda is described by M. 
Helbig :—The crude lye is evaporated in cast iron boilers, At a 
certain heat the cyanides contained in the pasty mass are decom- 
posed, with escape of ammonia and deposition of carbon. When 
this point is reached, the heat is raised to redness, and the mass 
A sheet iron cover is then fitted upon the 
boiler, provided with an opening through which enters an iron 
pipe. ‘This is plunged into the mass, and air is forced in. The 
graphite which separates rises to the surface and may be collected. 
The mass is tested from time to time to see if the sulphur is 
perfectly oxidised. When this is the case the blast is stopped, the 
mass allowed to become clear, and run off as usual. 

M. SANnsoN has been investigating the relations between the food 
given to draught horses and the amount of power produced—that 
is to say, the strength-giving value of the nitrogenous elements of 
By a series of scientific calculations, tested in the stables 
of the Omnibus Company of Paris, he finds that the rations in 
practice given to the horses are in conformity with science and the 
views of the company--to feed the animals so that while they will 
not run into flesh they will lose nothing in strength. The mean 
average weight of an omnibus horse is 1800 pounds; he is 
employed four hours daily, drawing a weight of two and three- 
quarter tons, at a rate of two and a half yards a second. Each 
herse’s daily rations consist of nine pounds of hay, twenty pounds 
of oats, and one and a-quarter pounds of bran, 


THE following statistics are from the Canadian trade and navi- 
gation returns for the year ended June 30th, 1872. They exhibit 
the value of the several articles imported from the United States 
and from all other countries into the four old provinces of Canada 
in the yocceding year : 






rticlos, From United States. From sas = Countries. 
ols. ols. 
Cutlery «2 «- co os eo G4,624 sete oe oe 214,869 
Britannia and metal ware .. 19,034 m 6,657 
Spades, shovels, hoes, &c. .. 50,775 26,640 
Spikes, nails, &c. .. 71,205 


Stoves and other castings 


121,249 
Other hardware .. .. 


ee 41,544 4. i 
. 1,737,049 


1,293,568 








Total .. o- 1,619,278 «2 «ws oe 2,200,669 
From this it appears that the United States already have 42 per 
cent. of the hardware trade of Canada. 

A WRITER in an American paper draws attention to a valuable 
vegetable product, the Ixtle fibre (Bromelia sylvestris) which grows 
abundantly on the southern shores of the Gulf of Mexico, and is 
remarkable for its lustre, strength, and figgibility, without kink- 
ing. Within the thin envelope which forms the leaf there is a 
perfect skein of thread of extraordinary tenacity, length, and 
fineness. The outer covering or cuticle can be easily removed by a 
chemical process, and the whole fibre made available without 
further expense. The idea of the writer is to use all the refuse 
leaves not employed for ropes or textile fabrics for paper, cured 
and baled like hay. The Ixtle fibre, according to the writer, 
requires but little cultivation, and the leaves can be dried for a 
few days in the sun. It is open to question whether a fine 
quality of paper for banking cannot be made from the fibre. The 
plant, it is said, can be brought to New York for less than fifty 
dollars per ton. 

A VERY ingenious invention has recently been exhibited by M. 
Dupuy de Lome, at the French Academy of Sciences. It ccnsists 
in a mode of sending a plan or topographical sketch by telegraph, 
without necessitating a special drawing for the purpose. Over the 
map already made is laid a semicircular plate of glass, the circum- 
ference of which is graduated. At the centre is an alidade, 
also graduated, which carries, on a slide, a piece of mica 
marked with a blade point. The latter, by its own move- 
ment along the alidade, and also by that of the alidade itself, can 
be brought over every point in the glass semicircle. Just before 
the plate is a fixed eye piece. Looking through this, the black 
dot is carried successively over all the points of the plan to be 
reproduced and the polar co-ordinates of each noted. The num- 
bers thus obtained are transmitted by telegraph. The receiving 
device is analogous to that part described, but a simple point is sub- 
stituted for the mica dot, and by it the designated positions on the 
glass are successively marked. 

AccorpiINnG to the Journal de UEclairage au Gaz, the peat 
prepared by Henry Clayton’s process—pressing out the water, 
grinding, compressing, and drying—was found to compare as 
follows with different coals in the amount of gas, Xc., afforded :— 








} Spermaceti 
= %, ‘ake in| bs. sperma- jeqy. to gas 
Kind of coal. ae. —_ ws ceti pmo to |from Bog- 
ee | ee ewt.  !gas furnished.|/head No. 2 
= 100 Ibs, 
Staffordshire ..| 7,100 | 12-42 134 302 13°6 
Derbyshire .. 7,600 71 17 305 137 
Lochgelly... .. 8,000 18° 13 14 229 
Wigan cannel..| 10,000 | 20° 13} 686 309 
Newcastle ,, .- 9,000 25° 13} 840 878 
Boghead No. 1..| 12,500 40 5 1,713 Trl 
in »» 20] 13,000 18 6 2,222 100°0 
Condensed peat 
of Belfast ..| 10,500 | 15°65 8 562 25°3 
Creavelea.. ..| 9,240 18°75 8} 504 26° 
Wales... «os ++} 11,000 22°50 7 84y 38°2 

















DURING an unusually heavy snow storm in Stockholm, which 
continued for five or six days, in December, 1871, Nordensjold 
detected, even in those portions of the snow which fell latest, a 
black carbonaceous powder, charged with very small spangles of 
metallic iron. He has since found similar substances in the snows 
of the Arctic regions and of Finland. It will be curious to learn 


iron in this cosmical dust is similar to meteoric iron. 





MISCELLANEA, 


Ir is said that the telegraph wires in Germany are no longer’to 
be affixed to poles, but are to be laid in underground tubes. 


SEVERAL of the largest iron and cotton factories in the United 
States have been closed in consequence of the slackness prevailing 
in trade. 

AN underground railway has been constructed in the city of 
a and the contractors are now finishing up the ter 
mini. It will soon be open for traftic. 

A suiP of the “Old Line” Liverpool packets arrived at New 
York a few days ago without a pound of iron on freight, a circum- 
stance which, it is said, has not occurred before for forty years. 


Massrs. SMITH AND Wesson’s establishment, at Springfield, 
Mass,, is turning out more than 300 pistols daily, 150 of the Rus- 
sian pattern, the balance small sized American pistols. Great 
care is taken to have the Russian work perfect, 


THE manufactures of Pittsburgh have decided to pay their 
hands half the amount of their weekly wages and credit them 
with the other half until financial affairs become more settled, 
instead of discharging one-half of their employés. 


THERE is a report in New York that the agents of the Black Ball 
Line have received overtures from a Liverpool firm to carry in their 
ships fifty tons of American bar iron a month for twelve months to 
thatport. The negotiations have not yet been consummated, because 
of the high rate of freight demanded, but it is intimated that at a 
freight of 10s, to 15s. the arrangement for shipping American iron 
to Liverpool would be carried out. The American Manufacturer 
says :—‘* We can scarely credit the statement, nor do we desire it to 
be true. America’s true policy is not to attempt to send iron to 
England, but to strive to win part of the foreign trade that England 
has so long almost monopolised.” 


THE opening soirée of the present session of the Architectural 
Association took place on Friday evening, the president, Mr. E. J. 
Tarver, making an address and distributing the prizes. to the art 
students, whose drawings were exhibited in one of the saloons, 
The display of architectural pictures and objects of interest was 
less than on any former occasion. The sketches of the magnificent 
chiteau of Pierrefond, near Compi¢gne, recently restored by M. 
Viollet le Duc, at a cost of 200,000f., for the late Emperor 
Napoleon IIL, and of the unrivalled donjon, or circular keep, of 
the chateau of Courcy, 200ft. high and 100ft. in diameter, with 
walls 21ft. thick, built in the thirteenth century, by Mr. R. Phene 
Spiers, were notable. 

Tue Exhibition of Vienna is to be commemorated by the 
establishment of an ‘* Athenzeum,” as it is called, modelled after 
the Conservatoire des Arts et Metiers of Paris, and the Museum 
of Industry at Brussels, for the special instruction of workmen and 
small manufacturers. It is to be installed in the midst of the 
industrial quarters of the capital. A large quantity of drawings, 
designs, models, instruments, machines, tools, raw and partly 
manufactured materials, have been promised by exhibitors, and 
Baron Schwarz-Senborn, director of the Exhibition, has presented 
a collection of between three and four thousand volumes of books 
connected with industrial exhibitions, The establishment starts 
with a capital of more than £11,500, 


Mason HorrMan, of the United States Government Engineer 
Corps, has invented a new sounding machine, which is now being 
used on the rapids at Davenport, above the bridge. It consists 
of six flat-boats attached to a large boat in the centre, which are 
towed to the place where soundings are to be made, They are 
joined together by a bridge, to which are attached ten poles, each 
12ft. long, and placed 8ft. apart. The soundings are made by the 
poles, which are driven down by steam. Immediately upon 
striking the bottom the poles spring up again, and indicate by 
figures the depth of the water. These figures are taken down by 
a man in the office on the centre boat. By this method sixty 
soundings can be taken in a moment, and all more accurate than 
by the old method. 


AccorDING to the Bulletin of the American Iron and Steel 
Association the iron outlook is far from bright. Many of the 
rolling mills and furnaces throughout the States have suspended 
work because of the difficulty in making sales, and others are pre- 
paring to de so. Rail mills, especially, have but little encourage- 
ment to keep running. In very many cases manufacturers of iron 
are heroically endeavouring to tide over the crisis and the winter 
by decreasing the cost of manufacture through a reduction of 
wages, preferring this course, for the sake of the workmen, to 
putting out their fires. It is to be hoped that the men will see 
the propriety and necessity of submitting cheerfully to the new 
terms that are being offered to them. A moment's wise reflection 
will convince them that low wages are better than none at all, and 
the causes which render imperative the reduction of their wages 
must also combine in a very short time to reduce rents and the 
cost of the necessaries of life. 

THE Portage Lake Ship Canal is now open to navigation. The 
canal is two miles and 1500ft. long, 100ft, wide at the narrowest 
point, and at no place less than 14ft. of water, there being in fact 
16ft. most of the way. The piers are each 1600/t. long, extending 
into Lake Superior, and forming an excellent harbour. They are 
built of cribs 30ft. wide and filled in with stone, making a channel 
250ft. wide. The sides of the canal are protected by sheet piling, 
there being two rows of piles 7ft. apart, the outer row having 4in. 
plank behind it. This is to prevent the canal from filling up 
with sand from the sides. The work has been done under the 
superintendence of Mr. R. P. Mulick, Mr. J. H. Forster being 
the State engineer. It was finished by order of the United States 
Court. The cause of this was some complications between the 
contractors aud the Portage Lake Canal Company. The comple- 
— of the canal will shortern the navigation of Lake Superior 170 
miles, 


A LETTER from St. Petersburg to the Deutsche Nachrichten, 
describes the manner in which large fortunes are made by railway 
contractors in Russia :—Instead of paying to every labourer one 
rouble a-day, as agreed on, the contractors pay only forty kopeks, 
deducting the rest for neglect or bad workmanship. By making 
small presents to the more intelligent of the labourers they induce 
them to persuade their comrades that they (the contractors) are 
in the right. Thus the contractors pocket thousands of roubles 
every day. Occasionally there are disturbances on account of this, 
but as the Government is very anxious to have the railways 
finished as soon as possible, the authorities take almost always 
the part of the contractor, and many a labourer has been flogged 
in order that the pockets of the contractor may be filled. © 
writer of the letter, who is thoroughly conversant with Russian 
affairs, distinctly adds that he does not write of the past, but of 
the present ; and that this is now occurring at the construction of 
the line of railway from Odessa to Sebastopol. 


PROFESSOR THURSTON, says the Scientific American, is engaged 
in the continuation of his experiments on the torsional stre! 
of materials, obtaining his results by the aid of the testing machine 
of his own device. His most recent work has been upon specimens 
of iron and steel, from which he has obtained the following data : 
—The pieces were made in nearly uniform thickness and of about 
3}in. in length. In the centre a neck was formed fin. in diameter, 
to which point the strain was a. Sample No, 1 was of 
Ulster iron, lin, bar, twisted to 220 deg.; it broke under a torsional 
force of 2251b. No. 2, ordinary spikeiron nail rod, fin. bar, angle 
150 deg.; it broke at 2401b. No. 3, French tool steel annealed, 
l}in. round, angle 160 deg.; it broke at 400lb. No. 4, Bessemer 
steel, 14in. round, angle 75 deg.; it broke at 3001b. No. 5, Low- 
moor iron, lin, square forged down from lin, angle 220 deg.; it 


, broke at 2001b. No. 6, common American iron, name unknown, 
from the analysis, which he has recently promised, whether the , 


Sin, bar, angle 220 deg.; it broke at 2001b. No, 7, Naylor's tool 
steel, jin, Oetagon, angle 140 deg.; it broke at 400 lb, 
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GOODS WAREHOUSES, BLACKFRIARS—LONDON, CHATHAM, AND DOVER RAILWAY. 
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Tuis large building, which is now very near completion, is worthy 
of notice from its extent, and especially on account of the large 
quantity of wrought and cast iron employed in its construction. 
Through the courtesy of Mr. Wm. Mills, engineer-in-chief of the 
Chatham Company, and Messrs. M. T. Shaw, contractors for the 
ironwork, we are enabled to give a series of drawings of the 
building, including interesting details of the ironwork. 

‘The building is 276ft. long with a mean width of 118ft., the 
width being 120ft. at one end and 116ft. at the other. To be 
scrupulously correct the mean width should be given at something 
more than 118ft., inasmuch as the side of the building that pre- 
sents its elevation to the comparatively little known ** Green 
Walk” curves outward on that side, but is straight on the side 
which is towards Blackfriars-road and at the two ends of the 
building. The straight side is very little seen from the thorough- 
fare because of the interposition of a number of lines of rails newly 
laid on that side for the accommodation of the warehouse traffic, 


As may be seen from the dimensions, the area of the floor is | 
about three-fourths of an acre, and the building has five floors, | 
“hi a The building is | 
divided by pilasters into eleven bays on each side, with a range of ! 


which gives a total floorage of nearly four acres. 


twenty-two windows on each floor, all of them of cast iron. There 
are about 300 windows in all in the building in the side and end 
elevations. The warehouse will probably be used by the Midland 
and the Great Northern, as well as by the London, Chatham, and 
Dover Railway Company. Both these companies now reach this 
station by the Metropolitan and Chatham Companies’ lines. 
Numerous new lines have been laid, as stated, for working the 
goods traffic ; and here it may be mentioned, that the trucks will 


be worked up and down between these lines and the principal | 


floor of the new warehouse by hydraulic lifts and turntables. The 
difference in level between the railway and the warehouse floor is 
28ft. 9in. With the basement floor there is no communication 
with the streets except by lowering and hoisting. It will be much 
used it may be expected for the storage of wines, spirits, and ale, 
(To be continued.) 








A NEW FORM OF OXY-HYDROGEN LANTERN 
FOR USE OF LECTURERS,* 
By C. J. Woopwarp, B.Sc. 


THE oxy-hydrogen lantern is now used very largely by lecturers | 
on science, and is required to illustrate a great variety of pheno- | 


mena. No instrument has yet been made offering special facilities | 
for the purpose to which it is applied, so the author has contrived 
the following apparatus, which he believes will enable a lecturer 
to exhibit any experiment he may wish with the greatest ease, 





The body of the lantern, A, is swung between two uprights, to 
which it can be clamped firmly in any position required. The 
uprights are fastened in the top board of the stool, BB, and as 
this stool can rotate in a horizontal plane round the upright tube 
C, a beam of light may be projected in any direction whatevey. 
The front part of the lantern is very strong, and at one corner of 
the front plate is screwed the bar D, carrying the lenses E E and 
the mirror F. These slide on the bar in the same manner as the 
rings on a retort stand, and can be turned out of use in a moment, 





British Association, Section A. 
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| The jet, the lower part of which is seen at G, slides through a 
collar working in the slit at the base of the lantern, and this can 
be adjusted in any manner required. The caoutchouc tubes from 
the jet pass through screw pinch tabs, one of which is seen at H, 
and then they pass through the tube and underneath the base 
board, as seen at K, K. The stool of the lanternis censtructed on 
the principle of Willis’s apparatus for use of lecturers on mechanics. 
To the slotted uprights are attached by bolts the cross pieces L, L, 
which serve to support a table, or tables, M, on which apparatus 
such as a prism, &c., can be supported. Two struts, not shown in 
the engraving, can be attached where it is necessary to havea 
firmer support than is given hy the cross pieces alone. To show 
magnetic curves, cohesion figures, or anything which requires to be 
illuminated whilst in a horizontal position, the lantern is clamped 

















| in an upright position, asshown in Fig. 2. The glass plate with the 
magnet attached is laid over the condenser, and one or both leuses, 
according to the size of image wished, are brought into acti on. 
The mirror is then adjusted to throw the image on a verti ai 
screen. Should it be desired to direct a beam downward as, ¢.//., 
in showing the refraction of light, the lantern is clamped as shown 
in Fig. 1. The mirror is either slipped off the bar or turned out of 
the way. ‘Ihe cross pieces and tables are removed, if necessary, as 
shown in the engraving. For exhibiting ordinary lantern slides or 
photographs a clip is attached to the front of the lantern, the 
imstrument clamped in a horizontal position, and the slides then 
exhibited in the usual manner, The instrument was made for the 
author by Messrs. Field and Co., opticians, of Birmingham. 


MESSRS, SULZER’S BOILERS AT THE VIENNA 
EXHIBITION. 


In our impression for September 26th will be found a page illus- 
tration of a donkey pump used by Messrs, Sulzer in feeding their 
boilers at the Vienna Exhibition. This week we publish a four 
page engraving illustrating the boilers, and in a subsequent impres- 
sion we shall illustrate the engine. 

The engraving is so complete that it leaves little description 
necessary. It will be seen that it consists essentially of a double- 

flued ‘Galloway boiler, supported on cast iron bearers, and is 
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Gft. 3hin. diameter by 20ft. 3in. long. The flue; tubes are each 
2ft. 4fin. diameter, . : 

The feed-water is pumped through a coil of pipes, if we may 
use the word, arranged as shown, and passes from thence through 


| two longitudinal pipes 19Zin. diameter, suspended in the flue over 


the top of the boiler. It is evident that the boiler is set in a com- 
plete oven, and it is not remarkable that the steam supplied is 
very dry without being positively superheated, in spite of the 
somewhat limited steam space. The fire-bars are very deep. The 
remaining dimensions can easily be obtained from the lithograph. 
As to the performance of the boilers we shall have something 
more to say. 





EARTHQUAKE IN GERMANY.—During the past fortnight tho 
western parts of the Rhenish Provinces, in Prussia, have been 
repeatedly visited by slight shocks of earthquake. A small town 
called Herzogenrath appears to have been situated in the centre 
of the disturbance. Thence it extended to Erkeleuz, Kirchrath 
(Holland), Jiilich, Aachen, and Diisseldorf. A quivering lasting 
nearly three minutes was experienced in the latter town about the 
time when the recent slipping of the Irish bogs occurred. The 
maximum force of the earthquake was experienced at Liunich, 
near Jiilich, A local paper writes :—‘‘ Although we also felt the 
shock, which, the Cologne Gazette states, ee at Prummeru, 
the effect was small in comparison with what took place here on 
the 19th inst. at 8.25 p.m. For three or four seconds we felt as if 
we were in a boat on the sea travelling from S.W. to N.E., while 
the weights of clocks, the crockery on tables, and even our iron 
stoves, rattled and trembled considerably.” 


VALUABLE MrIyes.—Mines of sulphate of baryta opened some 


| thirty years ago in the west of the county Cork, and then 


considered of comparatively little value, have since grown in such 


' commercial esteem that the demand for the yield far exceeds the 
| supply. This is epecially true as regard late years. Tens of 
| thousands of tons of baryta have been shipped to Liverpool, and 


| in the manufacture of the 


the sulphate, which was but little used at the opening of the 
mines, is now extensively used by cotton manufacturers, by 
makers of paint, porcelain, plate-glass, chemicals, &c. Both at 
the Bellick and Staffordshire potteries this article is largely used 
est class of porcelain, while platc- 
glass manufacturers find none to equal its purity for the purpose 
tor which they require it. In consequence of the increasing 
demand for the sulphate further explorations are being made in 
the same neighbourhood, and with considerable success, so that in 


| time the mineral products will, no doubt, prove exceedingly 


valuable. It is gratifying to know that the lord of the soil, the 
Earl of Bandon, gives every facility and encouragement for the 
development of the mineral resources of the district. A few 
days ago his lordship was wise enough to send out a box of mineral 
and geological specimens, in order that the boys in the national 


' schools of Dunbeacon and Drunalaman, which are adjacent to the 





mines, might understand the value of the minerals found in the 
locality, and thus becoming familiarised with them as they grow 
up turn to advantage the knowledge thus acquired. 


THE INVENTION OF THE STEAMBOAT.—When the little harbour 
at the mouth of Sir John’s Run was still more wild and lonely 
than now, James Rumsey, a working bath-tender at Berkeley 
Springs, launched upon it a boat that he had invented of a novel 
principle and propulsive force. The force was steam, and Rumsey 
had shown his model to Washington in 1780. First discoveries of 
steam locomotion are turning up every few months in embarrassing 
numbers, but we cannot feel that we have a right to suppress the 
claims of honest Rumsey, the protégé of Washington. e dates 
are said to be as follows: Rumsey launched his steamboat here at 
Sir John’s Run in 1784, before the General and a throng of visitors 
from the Springs ; in 1788, John Fitch launched another first 
steamboat on the Delaware, and sent it successfully up to Burling- 
ton ; in 1807, Robert Fulton set a third first steamboat on the 
Hudson, the Clermont. Rumsey’s motion was obtained by the 
reaction of a current squirted through the stern of the boat against 
the water of the river, the current being pumped by steam. This 
action, so primitive, so remote from the principle of the engine 
now used, seems hardly worthy to be connected with the great 
revolutionary invention of steam travel ; yet Washington certified 
his opinion that “‘ the discovery is of vast importance, and may be 
of the greatest usefulness in our inland navigation.” James 
Rumsey, with just a suspicion of theirritability of talent, accused 
Fitch of ‘‘coming pottering around” his Virginia work-bench and 
carrying off his ideas, to be afterward developed in Philadelphia. 
It is certain that the development was great. Rumsey died in 
England of apoplexy at a public lecture, where he was explaining 


his contrivance,—Lippincott’s Magazine, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions}o; our [i | 


correspondents. ) wie 
THE NATURE OF. THE SUN. 

Sir,—A letter signed Pat Addle, jun., in your impression of last 
week, calls for a reply on my part. The writer, who, aiming at 
effect, assumes the guise of an illiterate man, finds fault with me 
for bringing before an audience, consisting chiefly of working men, 
speculations regarding the heat of the sun which, not being 


THE ENGINEER. 


jury acquitted us of all blame, and returned a verdict of man- 
slaughter because no heed had been taken of our warnings to the 
company against working the boiler in what we had pointed out 


, to be a dangerous manner. 


‘*Gospel sure,” should not have been brought authoritatively | 
| 


before such an audience, 


The only portion of my lecture which appears to have pleased | 


my critic is the allusion to the Siemens furnace, regarding which 
he says, ‘“‘ we was bound to say we had learnt something solid and 
useful to make money with.” This, then, is the standard by which 
this degenerate son of Pat Addle judges the value of a scientific 
lecture, and no wonder he disliked anything so high flown as a 
speculation upon the fuel of the sun, which he could not hope to 
turn into coin. 

I have, moreover, the satisfaction of knowing, from many assu- | 
rances received from scientific and practical men, that they did 
not so misinterpret the object of the lecture, which, with your | 
permission, I will here briefly recapitulate. It was directed chietly 
against several popular misconceptions regarding the nature and 
source of energy. If we read about the dormant force residing in 
water, and if we hear men possessing scientific knowledge, speak 
of the probable discovery of a new source of power in electricity 
when our coal-fields shall be exhausted, it would, I thought, be a 
useful work to demonstrate to the best of my ability to the work- | 
ing classes the fact that all available energy upon this earth had | 
emanated from the sun, and was susceptible of storage and 
measurement, besides being convertible from one form of energy 
into another without being either destructible or producible by 
any appliance that could possibly be conceived. Regarding the | 
coal deposits, I showed that they represented solar energy, and I | 
drew the line between judicious use and the prevailing abuse of | 
these invaluable stores, In thus defining all available power as | 
solar energy, What was more natural than that I should lead my | 
hearers up, at least to a general conception, based upon the best 
and most recent scientific information at our command, of this | 
ultimate source of energy ? On this subject I did not speak authori- 
tatively, but as ‘‘a speculation regarding the regeneration vf the | 
sun’s heat upon its surface,” professedly incomplete. The objection | 
urged by P. A. against these views is, that oxygen does not exist | 
in the sun ; on this point he is simply mistaken. Without oxygen ! 
or its substitute, there could be no dissociation upon the sun, and | 
without it there could not be a chromosphere or external atmo- 
sphere of absorption, and philosophers would simply be beating 
the air in discussing these questions. 

P. A. cannot understand how the products of combustion could | 
get back into the sun through the ascending gases; and regarding 
this point I would recommend him to watch a soap boiler’s pan, 
where he will seethe liquid massrising in certain placesandreturning 
in darker bands toward the bottom, producing a configuration not 
unlike Mr. James Nasmith’s willow leaf pattern of the sun’s sur- 
face. 

If I did not feel sure that P. A,’s pothouse discussions had 
emanated only from his own somewhat clouded imagination, I should 
have reason to feel proud that my lecture had had the useful effect 
of changing the subject of discussion at such places from the last 
and next horse race to speculations on physical science. It is my 
deliberate opinion that there is hardly any subject in natural 
science which a British mechanic of fair intelligence could not 
understand in its general aspect, and I feel sure that such general 
knowledge of the laws of nature must tend greatly to remove pre- 
judice, the arch-enemy to all legitimate progress. 

C, WILLIAM SIEMENS, 

3, Great George-street, Westminster, 8. W., 

Oct, 27th, 1873. 








HOWARD BOILERS, 

Sir,—Will you allow us space fora few remarks upon your article 
on “ Safety Boilers” We think we have ground for complaint 
that you have pressed heavily and unfairly upon us. We have 
for some years been endeavouring to solve a great problem—how 
high-pressure steam can be generated with safety—a problem we 
think, and you admit to be, of great national importance. Hold- 
ing this view, we have spared neither time, cost, nor labour to over- 
come the difficulties by which it is surrounded, for, as you well 
know, our work practically has been that of pioneers. It is true 
that long before our attention was directed to the question, 
attempts had been made to construct boilers on the tubulous prin- 
ciple; but the inventors, one and all, abandoned their attempts, 
and no boiler of the kind ever gained a commercial standing. 

Not the least among our difliculties has been to overcome | 
the misrepresentations of those who have either vested in- | 
terests in things as they are, or of those who entertain profes- 
sional prejudices, Our feeling, however, from the beginning has 
been not to enter into controversy, but having a strong conviction 
of the value to the public of the problem being solved, and of our 
final success, we have, *‘ through good report andevil report,” kept 
steadily and resolutely to our purpose, noting every fact of expe- 
rience, and doing our utmost to embody every improvement in 
future practice. 

Our object in addressing you now is, not to argue the questions 
of constructive detail, about which we could say much in defence 
of our plans; for the present we are content to rest upon the facts 
that so large a number of leading practical engineers of our own 
and other countries have stamped our boiler with their approval, 
and that hundreds of the boilers are successfully at work; that 
only five serious personal accidents have happened with them since 
the commencement; and that a great company, which had had 
some years’ experience of the working, not of one boiler, but of about 
a score boilers, each of 70-horse power, which we had fixed for the 
directors at an adjoining works, have purchased our patents and 
trade in boilers, and which we have no doubt will fully develope 
the principle and carry the boiler to the utmost perfection. 

The recent accidents demanded from us earnest consideration 
and «a decisive remedy. Had we spared pains or trouble to meet 
the emergency, we should have merited the storm of adverse cri- 
ticism which has since raged. But what are the facts? Within 
twenty-four hours of the accident at Wapping, although no such 
failure had happened to any one of the thousands of similar tubes 
we had sent out, we had provided a remedy against the possibility 
of the recurrence of such an accident, and within a week a special 
circular calling attention to the “‘ safety tie bolts,” and urging their 
adoption, was sent to every user of our horizontal type of boiler. 
Not content even with this, one of our representatives has since been 
engaged in calling upon every user for the purpose of urging the 
subject upon their attention. In numerous cases, however, where 
boilers have been kept at work since their erection without a 
drawback of any kind, it is not an easy matter to induce the adop- 
tion of an addition to prevent accident, but which does not increase 
elliciency. 

As we have stated in a previous part of this letter, we do not 
wish to discuss with you details of construction, but we must 
contradict your statement that the accidents which have happened 
to our boilers ‘‘ have been due to imperfect workmanship.” There 
is no foundation whatever for ary such conclusion, nor have we 
found any difficulty in obtaining, as your readers may infer, 
‘thoroughly reliable tubes of 10 or 12in, diameter ;” for as to their 
reliability, we may state that of the larger diameter we have never 
had a single tube fail. 

As the question of culpability in the Bristol accident is pending, 
and has to be submitted to a jury, we venture to think that 
‘neither you nor we are justified in discussing the subject ; but as 
y ou have brought it up wy may say this much, that the coroner’s 





It is not our practice to notice anonymous correspondents, and 
we shall not depart from it on the present occasion further than 
to say that we have good reasons for believing that the letter 
signed ‘* One who has charge of a Howard’s Boiler,” comes from, or 
was inspired by, an interested party ; and that, nevertheless, if he 
will give his name we will show, from the condition of the very 
boiler of whiclmhe says he is in charge, that the defects he desires 


to drag before the public are purely theoretical and unsubstantial. , 


JAMES AND FREDERICK Howarb. 
Britannia Ironworks, Oct. 30, 1873. 





Srr,—Your correspondent signing himself ‘‘One who has 
charge of a Howard Boiler” would have done well to give his 
name, and to state where the boiler is of which he has charge. 
Perhaps he will condescend to convince several of your readers 
that he has written in good faith and with honesty of purpose by 


| supplying the omission in an early impression of THE ENGINEER, 


Ipswich, Oct. 27th, 1873, J, Dauton. 





SOLID METAL FLOATING ON LIQUID METAL, 


Sir,—Comparative weight of molten and cold cast iron has little 
influence on the property that the former has to float the latter. 
Molten metals have a sustaining, or floating power quite distinct 
from that of water, and the reason that they float solid bodies of 
greater specific gravity than themselves is because the ratio of 
displacement to weight is not the same as that of perfect fluids,— 
as water, Xc. It has been assumed by your correspondents that 
there is no difference; on reflection, however, I have no doubt but 
they will acknowledge that there is. We te ee 

Swansea, October 29th, 1873. 





Srr,—In considering this subject we have to bear in mind the 
following facts :—(1) That cast iron, like some other substances, 
when passing from the liquid to the solid state, expands, and is 
thus more bulky, weight for weight, in this latter condition. ‘The 
other substances above referred to are bismuth and antimony ; 


| water also when freezing expands, and thus the solid water or ice 
| floats; such substances are more or less crystalline in structure. 


(2) That during cooling contraction takes place, so that when cold, 
as at ordinary atmospheric temperature, cast iron is less in bulk 
than when in the hot or in the molten states. The linear contrac- 
tion in cooling from the melting point is 1°96. Now, it is evident 
that in order to have floating cast iron, we must have that iron 
weight for weight of greater bulk than the liquid iron ; the iron 
then must be in or near the condition referred to above at (1). 
It is sometimes stated that the cold metal floats in the liquid 
metal, if so the cold metal would require to be, weight for weight, 
bulkier than the liquid metal, which as stated above at (2) is not 
the case. From experiments which I have made, I find that when 
the cold metal is put into the liquid metal it at first sinks, but 
soon appears floating on the surface, but now in a red, and even 
white hot condition. The explanation of the phenomenon is, 
I think, therefore as follows :—When the cold metal is put into 
the liquid metal it sinks, but owing to the great heat of the molten 
mass it is rapidly heated, and when the consequent expansion 
reachés a point such that the bulk of the solid metal is a little 
greater than its bulk in the liquid state it rises to the surface and 
appears there floating, but now so much raised in temperature 
that it has the same or nearly the same colour as the liquid metal. 
To illustrate this let the vertical ordinates in the diagram repre- 
sent the bulks of a given weight of cast iron 
H in the liquid state as A B, in the solidified Q 
state as C D, and in the tinally cooled state H 
asEF. Join BD and DF, and draw G H 
parallel and equal toA TB. Nowif EF re- 
presents the bulk of the cold iron on being 4 
put into the molten iron, other ordinates 
drawn between that ordinate and C D will _! 
represent the corresponding bulks of the A ° G 
solid metal, and A B will represent its bulk 
in the molten state. It is evident, therefore, that until the metal 
has attained the bulk represented by G H it cannot float, and 
on passing that bulk it will rise to the surface, where it will 
remain until reaching the bulk represented by C D, when it will 
pass at once into the molten state and assume the bulk repre- 
sented by AB, and thus mix with the molten mass around. The solid 
metal, therefore, floats when its specific gravity is equal to or less 
than the liquid metal. _I observe that in a previous short note on 
= I have inadvertently used the word cold for the word 
solid. W. a 








LIQUEFACTION IN STEAM CYLINDERS, 

Sir,-- Will you oblige me by solving a question of some little 
interest to me and others, namely, in a jacketed cylinder, what 
proportion of the whole quantity of steam admitted will probably 
be liquefied or condensed in the cylinder ? ENQUIRER, 





INCRUSTATION IN MARINE BOILERS. 

Sir,—You published a paper in a recent issue on boiler incrus- 

tation ; it was good so far as it went, but it did not go very far. 
The subject is of great importance to sea-going engineers, and will 
be for some time to come until we have used up all the old plant, 
and go in for surface condensation, high pressure, and economy of 
coal, Therefore, if you would allow me, I should like to say a 
little on the subject. There are two widespread errors afloat about 
incrustation, and it won’t do any harm to call attention to them. 
The first is, that to prevent the formation of scale in a boiler, all 
you have got to do is to keep the water in it very fresh and blow 
out whenever you have an opportunity. The second, that scale 
of any sort when formed possesses the power to prevent heat 
vassing through it. Error number one produces orders and circu- 
ars of the most absurd kind, which, being obeyed on a long run, 
fill the boiler full of scale of a certain sort, ‘the sort that won’t 
let heat pass.” After the ends of the tubes are burned off, the 
tube-plate cracked, or a furnace brought down, error number two 
comes on board in company with some official, opens the boiler 
and then lays down the law about deposit scale, non-conductor, 
overheated metal, Xc., all quite right in its way and in that case, 
and therefore likely to keep number two alive and stir up number 
one to do more harm. Now the real facts about incrustation are 
these :—The amount of scale formed in a boiler depends on the tem- 
peratureand amount of water which leaves it either as steam or brine. 
Scale formed from water at a low density is a fair non-conductor, 
therefore cracks off and forms a sort of honeycomb mass on the 
furnace or against the tube-plate, with what result we know. 
Scale formed at a high density is a conductor of heat, therefore is 
does not crack off the plates or tubes, and a coating of it an eighth or 
three-sixteenths of an inch thick will do no harm, I am not 
singular in my opinion on this matter. Many engineers think the 
same asIdo, Still they must obey orders and go on blowing the 
coal overboard to keep the water in the boilers at a density 
of from 15 deg. to 17 deg., and make a lot of dangerous 
scale, When starting» on a long run the water, unless there be 
mud in it or scum on it, ought to be allowed to go right up to 
30 deg. and then worked between that and 35 deg. Fearing I 
might take up too much of your space I finish here, Mac. 





GARRETT’S STRAW BURNING ENGINES. 

S1r,— We beg to enclose you a letter received from Mr. Kotzé, 
of Pesth, for transmission to you. We are not believers, as you 
know, in the utility of these public trials, our experience being 
that an article of intrinsic merit will find its level without any 
such advertisement, and we only wish to supplement Mr. Kotzé’s 
letter by stating that we have made him no engine in any way 
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specially prepared for racing purposes. His experiments have, 
therefore, been made with one of our common commercial engines, 
sent out to him for sale only, and we are not even aware of the 
number of the engine which he has thus used. 

Leiston Works, RICHARD GARRETT AND Sons. 


Oct. 24th. — 
(1) Letter from Mr. Kotzd to Richard Garrett and Sons. 
(Translation.) 


Wien, Oct. 20, 1873. 
Referring to the article published in Toe Encivrrr of October 10th, by 
Mr. Head, dated October 7th, from Ipswich, I beg to send, according to 
the wish therein expressed, a statement—literally counsel's = 
Professor J. F. Radinger, of the Imperial Polytechnicon, Vienna and 
beg you to publish it in the above paper, and simply to add that this was 
done according to Mr. Head’s wishes.—Yours, &c., 
Messrs. R. Garrett and Sons, Pav. Korzé, Civil Engineer. 
Leiston Works. 


(2) Letter from Professor Radinger to Mr. Kotz. 
(Translation. ) 

I beg to inform you herewith of the results of the trials I publicly 
made on October 6th, 1873, with Garrett’s portable engine, of 8-horse 
power, in the precincts of the Vienna Exhibition, at which trials straw 
only was used as a fuel ;— 

Time of crial from 11.19} a.m. to 12.18 p.m. 

Weight of straw consumed :326 zoll. pfund. .. 

Thet to-per hour .c ce cc os 06 @8 0 © 

Power of engine on brake .. .. .. of 8 oe 

Added for friction of brake shaft .. «2 «. 


58} min. 

163 kilos. 

167 kilos. 

15°5-horse power, 

0:5-horse power. 
Total 16-horse power. 

Average revolutions per minute eo oe of ef 183 

Water evaporuted— 

Fed during actual work .. .. os «2 «+ ee es 246 kilos. 

Afterwards fed to bring the water tothe initial level 154 kilos. 


Total .. 380 kilos. 
* Reduced quantity of water that would have been 
evaporated if initial temperature had been 15 deg. 
Cent. .. oe cc ce co co ce co co ce ce 329 kilos. 
Straw consumed per H.P. per hour — = 10°44 kilos. 
6 
Weight of water of 15 deg. Cent. evaporated per unit of straw 
329 _ 9.99 
167 
* Given that 1 kilo. coal evaporates 63 times its weight of water of 15 


deg. Cent. (= 59 Fah.) we obtain the following proportionate values :— 
Ileating power of straw 2°02 1 
Heating power of coal ~ 666 ~ 393 


I must here mention that the straw could not have been completely 
dry, since it rained very fast during the night, and there were large 
puddles of water round the straw stack.— Yours, &., 

Herr Paul Kotzé, C.E. 

Wien, Oct. 20th, 1873. J. F, Rapincer, K. K. Professor. 

* Explanatory Note.—A water heater was used, and the water fed at a 
high temperature, say probably of 150—180 deg. Fah. This catculation is 
probably made for the purpose of the subsequent use of the formula (*) 
that 1 kilo. coal (not Welsh but Austrian) evaporated 63 kilos. water, of 
15 deg. Cent. (=59 Fah.) 





SCREW SHAFTS AT THE VIENNA EXHIBITION, 


Srr,--In an article entitled ‘‘ The Vienna Exhibition,” which 
appeared in THE ENGINEER of the 6th June, you noticed very 
favourably the Pavilion arranged by the Austrio-Hungarian 
Lloyd’s Co., especially some forged work exhibited by them, viz., 
two crank-shafts and a large screw-frame with stern-tube, screw- 
shaft, screw, and rudder complete. Being interested in all that 
appertains to heavy forge-work, your article naturally caused me 
to observe with attention what you appeared to think the only 
thing worth notice in that line; and certainly all practical men 
must coincide in the opinion, that there was nothing in the Exhi- 
bition to be at all compared with it, either for size or workmanship. 
Now what I should like to know is, upon what grounds the jury 
decided that this should only get a second-class honour ; it had 
received the highest praise and attention from many of the most 
eminent scientific and practical gentlemen of the day, while that, 
which any novice could see was much inferior to the Lloyd’s work, 
gets a first-class honour ? 

Should this meet the eye of any of the jury, perhaps they might 
in courtesy explain how such an apparently paradoxical decision 
came about. : MACCHINISTA, 





FIRING HEAVY ORDNANCE ON HYDRAULIC LIFTING AND 
SUPPORTING APPARATUS. 

Sir,—Some two years ago I suggested to the superintendent of 
the Royal Carriage Department, at Woolwich, that the simple 
provision of a small cushion of air or india-rubber within thé 
hydraulic cylinder or ram would, in my opinion, render them per- 
fectly safe under any condition of firing. I see by your last week's 
report of the trials made at Woolwich Marshes, on the 16th inst., 
that the satisfactory experimental tests were made with the ordi- 
nary hydraulic lifts supplied ; doubtless further tests will speedily 
follow to establish such an important principle. Your first report 
on this system of 30th May fast, as also your detailed account of 
the apparatus in THE ENGINEER of the 8th August. sufficiently de- 
scribe the hydraulic appliances. I will only add that cushioning 
is quite practicable, entails no additional cost, and will require 
no extraneous aid either for forts or naval purposes. 

London, Oct, 29th, 1873. STEPHEN HOLMAN, 


AN APPEAL, 


Srr,—All who have been intimately connected with the fine arts 
during the last thirty years will regret to learn that the widow of 
the late Mr. Henry Murray is in destitute circumstances. Mr, 
Murray was a well known art critic, and for some years the 
esteemed honorary’ secretary of the Graphic Society. An attempt 
is now being made to raise a fund for Mrs. Murray, and subscrip- 
tions will be received by Mr. John Foley, R.A., 10, Osnaburgh- 
street, N. W. AN ARTIST, 

London, Oct. 25th, 1873, 





CIVIL AND MECHANICAL ENGINEERS’ SocreTy.—On Saturday 
last the members of this Society visited, by permission of the 
Lords of the Admiralty, the extension works at Chatham Dock- 
yard, The members assembled at Victoria Station at ten o’clock, 
and having entered a saloon carriage courteously placed at their 
disposal by the London, Chatham, and Dover Railway Company, 
proceeded to Chatham, At the Dockyard they were met by Mr. 
Bernays, the civil engineer in charge, and were by him shown over 
the whole of the magnificent works. Mr. Bernays gave a most 
lucid description as well of the drawings and models as of the 
methods of construction and materials used in the works, describing 
the numerous difficulties encountered, and the means he had used 
for overcoming them. The members spent upwards of four hours 
in going over and examining every part of the new works; and 
among other novel and interesting sights, they had the oppor- 
tunity of seeing and going on board of H.M. ironclad ram the 
Rupert, which was in dock at the time. The beauty of the work- 
manship of every part of this monster of the deep called forth 
expressions of delight and surprise from all the members. Two 
magnificent docks are completed and ready to take the largest 
ironclad in the world, and the others are in rapid progress, Mr. 
Bernays pointed out the great extent to whioh he had made use 
of concrete in the construction of the docks, and stated that the 
proportion of cement over the great bulk of the work was but one 
in twelve ; but that the greatest care was exercised to insure 
getting a first class cement, After returning very cordial thanks 
to Mr. Bernays, whose courtesy and attention had rendered 
their visit so entertaining and instructive, the members returned 
to town by the mail train leaving Chatham at 4.50, 
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THE SOCIETY OF ARTS. 


Tue Council of the Society of Arts have justissued the following 
premium list. The Council in issuing this list of subjects, and 
asking for communications upon them, state that they are aware 
that some of the suggestions put forth may, at first sight, appear 


’ difficult of realisation. In some instances the thing sought in- 


volves the use of known substances in the industrial arts in a 
manner in which they are not at agen —— but in 
which there is reason to believe they are capable of being 
used with economy. In other cases the aid of the chemist 
is sought to develop such a form of action upon the 
material used as will induce the creation of new industries, or aid 
the extension of old ones by economising processes, render them 
less detrimental to health, or lessen the risk of accident to those 
employed. 

Steam is the motive power now generally employed, but its use 
on common roads seems at present, for various reasons, inad- 
missible. Other agents, such as mercury, gunpowder, and 
petroleum, have been tried, but hitherto without success. There 
are, however, many other materials in nature to which scientific 
men and others may well turn their attention for the development 
of power, and put them in a form which shall render them avail- 
able to the engineer and mechanist. It is believed that not one 
of the objects here sought is incapable of realisation; and the 
Council hope that men of science—engineers, manufacturers, 
colonists, and agriculturists—will combine with men of capital to 
realise and bring many of them into commercial use. 

SPECIAL PRIZEs. 

The Albert Gold Medal : Established in memory of his Royal 
Highness the Prince Consort, for eighteen years the president of 
the Society, and is awarded annually “for distinguished merit in 
promoting arts, manufactures, or commerce.” Five hundred 
»ounds has been placed at the disposal of the Council to promote, 
™ means of prizes or otherwise, economy in the use of coal for 
domesticpurposes. With this view the following prizesare offered :-— 

(1) For a new and improved system of grate, suitable to exist- 
ing chimneys as generally constructed, which shall, with the least 
amount of coal, best answer for warming and ventilating a room: 
the Society’s gold medal and fifty pounds, : 

(2) For a new and improved system of grate, suitable to existing 


* chimneys as generally constructed, which shall, with the least 


amount of coal, best answer for cooking food, combined with 
warming and ventilating the room : the Society’s gold medal and 
fifty pounds, 

(3) For the best new and improved system of apparatus which 
shall, by means of gas, most efficiently and economically warm 
and ventilate a room: the Society’s gold medal and fifty pounds. 

(4) For the best new and improved system of apparatus which 
shall, by means of gas, be best adapted for cooking, combined with 
warming and ventilating the room: the Society’s gold medal and 
fifty pounds. 

(5) For any new and improved system or arrangement not 
included in the foregoing, which shall efficiently and economically 
meet a requirements: the Society’s gold medal and fifty 

younds, 

. The Council reserve to themselves the right of withholding all 
or any of the above prizes, as the judges appointed by them may 
determine. 

The competing articles must be delivered not later than the Ist 
December, 1873, with a view to their being tested, and subse- 
quently shown in the London International Exhibition of 1874. 
Competitors must state for which premium their communication 
is sent in competition. 

Further particulars, as to place of delivery and other arrange- 
ments, will be published as soon as they are finally settled. 

£200.—Swiney Prize.—Jurisprudence: Under the will of Dr. 
Swiney, a siver goblet, of the value of £100 sterling, containing 
gold coin to the same amount, is presented on every fifth anniver- 
sary of Dr. Swiney’s death, to ‘‘the author of the best published 
treatise on jurisprudence.” The next award of this prize will be 
made on,the 20th of January, 1874. Competitors for this prize 
should send in copies of their published works to the secretary not 
later than December, 1873. 

£100.—Trevelyan Prize.—Presevved Fresh Meat: The sum of 
£100, placed at the disposal of the Council by Sir W. C. Trevelyan, 
Bart., with the Society’s medal, is offered for the discovery of a 
process for preserving fresh meat in an uncooked or raw state 
better than by any method hitherto employed, applicable to the 
preservation of meat in countries where it is now almost valueless, 
so as to render it an article of commerce. 

Fothergill Prize.—Under the will of Dr. Fothergill, funds are 
bequeathed for the offer of a medal, and ‘‘the following subjects 
are proposed to the Society for their consideration :—(1) The best 
method of preventing destructive fires, and of detecting incen- 
diaries, (2) Of speedily extinguishing fires when water is scarce. (3) 
Ofspeedily securing valuable property from the flames, and alsofrom 
thieves. (4) Of preventing or diminishing the numerous fatal disasters 
from fashionable muslin dresses catching fire, whether by rendering 
such dresses less combustible, or having constantly in readiness a 
large cloak of incombustible fabric, composed of asbestos or amian- 
thus, with which instantly to enwrap the whole body. Paper of 
this kind (incombustible) might preserve from fire valuable deeds 
and other manuscripts. A premium for the encouragement of such 
a manufacture is also recommended. The above to be varied at 
the Society’s discretion.” On the present occasion the Socicty’s 
medal is offered as follows :— 

Gold Medal.—Uninflammable Wood : For the economic produc- 
tion of an uninflammable wood, so as to render buildings in which 
it is employed less destructible by fire. 

Howard’s Prize.—Gold Medal or £25: For the production of a 
traction engine of moderate power, capable of being employed as a 
substitute for horse power on tramways and in the streets of cities 
and towns. The engine to form one structure in combination with 
the tramway carriage. The power may be generated by any 
means, provided that noise, noxious fumes, or the discharge of 
refuse into the air or on to the road surfaces are avoided. 

Gold Medal.—For the discovery or manufacture of » means for 
safely and economically generating power suitable for use in place 
of steam. It should be free from refuse, noxious fumes, and in- 
juriou; effects on the metals with which it may be brought into 
contact, or on the workmen employed. 

Silver Medal or Stock Prize.—Under the will of John Steck 
funds are bequeathed for the offer of a medal for the encourage- 
ment of drawing, sculpture, and architecture. She// Cameos. —On 
the present occasion the Society’s medal is offered to female 
artists, for the best cameo designed and executed on any of the 
shells ordinarily used for that purpose. 

GENERAL PrRIZES—GOLD AND SILVER MEDALS, 

Moulds for Metal Casting.—For the production of moulds for 
casting, constructed without seams, and capable of resisting the 
temperature employed in running bronze and other molten metals ; 
specimens of the moulds and casts to be sent to the Society. 

Coating Vessels.—For an economical method of coating large 
vessels of zinc, such as baths, so as to present a bright and clean 
surface not readily oxidised, and as durable as a tinned or japanned 
surface, 

Vacuum.—For the introduction and use of a vacuum, for the 
drying and preservation of fruits and vegetables, either with or 
without heat of low temperature. 

_ Vacuum.—For any new and economic application of a vacuum 
in the preparation or finish of manufactured goods. 

Elastic Tubing.—For an elastic material for tubing suited to the 
conveyance of gas, and not liable to be affected by moisture, 
alterations in temperature, or to be acted upon by the gas itself, 

Rollers for Printing.—For a composition for feeding rollers for 
printing by cylinder machinery, similar in consistency and texture 
to the gelatine rollers used in letter-press printing, but adapted 
for working in water colours. 








Improved Chemical Balance.—For the best chemical and assay 
balance. suitable for the use of students and experimentalists, 
which (loaded with 600 grains in each pan) will show a difference 
of ‘005 or less. To be sold at a moderate price. 

Incombustible Wick —For the production of an incombustible 
wick, suitable for use in lamps. 

Casts (White Marble).—For a means of casting ornamental panels, 
or marble groups of figures, flowers, &c., in white marble, so as to 
retain the transparency of the marble itself, as well as the polished 
surfaces of artistically finished works. 

Waste Coal.—For a more economical and efficient method than 
any at present in use of preparing waste coal, so as to render it 
available as fuel for engineering or domestic purposes. 

Coal-working Machinery.—For an account of the modes at pre- 
sent in use for getting coal, and suggestions for improvements 
calculated to render the use of machinery more general in coal 
mines. 

Lighting Coal Mines.—For a means of lighting coal mines, so as 
to increase the light in the workings, and at the same time reduce 
the risks arising in the use of the ordinary miner’s lamp. 

Tunnelling.—For the best account of the machinery used in 
tunnelling, with suggestions as to the best means of applying 
either compressed air or water-power in the working or getting 
of minerals, 

Freezing Machine.—For a machine or process, either chemical or 
mechanical, for lowering the temperature of substances by the 
abstraction of heat more effectually, and at a less cost than is 
done by machines at present in use. The machine must be capable 
of working efficiently in the tropics. 

Etching and Ornamenting Iron.—In a permanent way by the use 
of chemical agents ; or by the application of enamels; or by both 
conjointly, for the decorations of iron fire-grates, fenders, gaseliers, 
& 


c. 

For the Application of Lithography or Block Printing.—To 
stopping grounds, for etching upon glass or metals by means of 
chemical agents. 

A Varnish.—Or coating which can be applied to iron wires so as 
to protect them against rust, and which shall not be liable to chip 
off when the wire is bent or rubbed. 

A Galvanic Element.—Which shall combine the constancy of the 
Daniell’s cell with the low resistance and high electromotive force 
of a Grove’s cell. 

An Electric Condenser, —Which shall combine high capacity with 
small bulk and small residual charge. 

A Sensitive Pocket Galranometer.--The size should not exceed 
that of a watch. 

Potato Disease.—¥or a method of preventing the potato disease. 

New Edible Roots.—For the discovery and successful introduc- 
tion into this country of any new edible root or tuber useful as 
food for men or cattle, capable of resisting frost, and suitable 
for extensive and improved cultivation. 

Hydraulic Engine.—F¥or a small, simple, cheap, and effective 
hydraulic engine, which, in connection with the constant water 
supply of towns, can be applied to work lifts in warehouses, drive 
lathes, the bellows of organs, Xe. 

Unsinkable Ships.—For plans for the construction of an efficient 
and seaworthy vessel, such that when perforated either by shot or 
accident, and filled with water, she shall in part maintain her 
floating power. 

Diving Apparatus.— For an improved diving apparatus, in which 
divers may work free from the inconvenience of great pressure, 
and at greater depths than by means of the diving-bell, helmet, or 
other existing appliances. 

Electric Weaving. —To the manufacturer who first practically 
applies electricity to the production commercially of tigured fabrics 
in the loom. 

New Gums or Oils,—For any new resin, gum, or oils the pro- 
duce of India or Africa, calculated to be useful in the arts and 
manufactures, and obtainable in quantity at a moderate price 
Samples of not less than 25lb. of gum, and 501b, of oil, to be 
transmitted to the Society. 

Mines.—For the best method of fapplying air or water as a trac- 
tion power in mines. 

Telegraphs.—For an economic and permanent means of tele- 
graphing through uninsulated wires, between places not less than 
1000 miles apart. 

Colonial Silk,—For the importation of silk cocoons, the pro- 
duction of any of the Australian colonies, in a dried and preserved 
state, in bulk, and fit for silk-reeling in this country. 

Surface Blocks.—¥or a ready means of reproducing designs by 
artists as surface blocks, possessing sufficient relief to admit 
of their being worked at the steam press sharply, and without 
blur. 

Gunpowdcr.—For a method of constructing magazines for the 
storing of gunpowder, gun-cotton, nitro-glycerine, and other highly 
explosive compounds, so as to give increased security against 
explosions, and more effectually to provide against the possibility 
of large masses of material exploding, or, in case of explosion, 
communicating with other and adjacent quantities of explosive 
material. 

Petroleum and other Light Oils and Spirits.— For a cheap and 
efficient method of constructing storehouses for the stowage of 
petroleum and other light oils in towns and cities, so as to give 
greater security to the adjacent properties. 

Peat.—For the introduction into commerce, as a substitute for 
coal, of fuel manufactured from peat, and suitable for combustion 
in domestic fireplaces, the furnaces of steam engines, and for 
industrial purposes geuerally. 

Patented inventions are not excluded from receiving the Society's 
rewards. The Council reserve to themselves the right of with- 
holding all or any of the above medals or premiums, as the judges 
may report. The Council is willing to receive communications on 
subjects not included in the above list. The degree of originality 
and value of suggested improvements will have material influence 
on the adjudication of the award. In all cases a full account and 
description of the invention for which a medal or premium is 
sought must be sent to the Society. All communications must be 
written on foolscap paper, on one side only, with an inch anda 
quarter margin. They must be accompanied by such drawings, 
models, or specimens, as may be necessary to illustrate 
the subject. The drawings sheuld be on a sufficiently large scale 
to be seen from a distance when suspended on the walls of a 
meeting-room, 

With regard to colonial produce of all kinds. it is absolutely 
necessary that acertificate from the Governor, Collector of Customs, 
or other qualified person, should accompany the samples sent to the 
Society, certifying that they really are the produce of the particular 
district referred to. The samples should be sufficient in quantity 
to enable experiments to be made and an opinion to be formed of 
their quality and uses; and it is desirable that the cost price in 
the district from which they are forwarded should be given. In 
every instance the probable extent of supply, with the average 
ee , if cultivated, and whether similar articles have hitherto 

een exported from the colony or not, and in what quantities, 
should be stated. 

All communications and articles intended for competition must 
be delivered, addressed to the secretary, at the Society’s House, 
free of expense, either on or before the 3lst December, 1873 or 
1874, except where otherwise stated. In the first case they will 





be considered during the session 1873-4 ; in the second case during 
the session 1874-5. 

Any communication rewarded by the Society, or any paper read 
at an ordinary meeting, will be considered as the property of the 
Society. Should the Council delay its publication beyond twelve 
months after the date of its being rewarded or read, the author 
will be permitted to take a copy of the same, and to publish it in 
any way he thinks fit. 

Unrewarded communications and articles must be applied for at | 
the close of each session, between the third Wednesday in June 





and the last Wednesday in July, after which the Society will be 
no longer answerable for their return. 

In addition to the offer of prizes, it is the further object of this 
Society to elicit discussion on the subjects with which it deals, to 
see that nothing is neglected which may in any way tend to pro- 
mote the good of all, and to record facts and opinions. The 
weekly meetings and the Journal of the Society of Arts afford 
the requisite facilities for effecting this, and the Council earnestly 
hope that the opportunities thus given may be taken advantage of. 








CASTING AN EIGHTY-TON ANVIL. 

M. A. LEDEBUR, mining engineer of Oroditz, in Saxony, has com - 
municated the following method adopted for the casting of an80-ton 
anvil fora company established at Reisa for the manufacture of 
tin-plate. The time allowed and other circumstances shut out the 
ordinary mode of proceeding in such cases, and special means had 
to be resorted to, which are thus described by M. Ledebur :-- 

The quantitative yield of a furnace is in direct proportion to the 
horizontal section of the zone of fusion and the draught of air 
within it, which must not be confounded with the tension pro- 
duced by tuyeres in furnaces of the old form. In two furnaces of 
different diameters, with the same tension, the quantity of wind 
depends directly on the section of the furnace. But the quantity 
of iron melted in a given time, depends on the amount of fuel con- 
sumed in that time, supposing the heat developed to be profitably 
employed. 

If a blower is used to produce the draught, its effects, as is well 
known, increases with the diminution of tension of the.air, and 
consequently its effect may cease entirely when the tension passes 
a certain limit. If great draught is required in order to produce 
rapid fusion, it is better to employ furnaces of large section with 
low pressure blowers. Add to this if, as in the case in ques- 
tion, it is necessary to make use of new blowers of which the 
effect is not ascertained, only a small number of furnaces can be 
used without running the risk of interruption in the fusion. In 
such cases the only means to be adopted in order to produce a 
large casting is an apparatus with a large sectional area. 

The round form generally given to melting furnaces pre- 
sents the advantage of a minimum periphery with maximum 
section, and consequently the smallest loss of heat by exterior 
radiation. Put the circular section has this defect, that if the 
diameter be much enlarged the blast which arrives from the pen- 
phery has great difficulty to reach the centre, and a pressure in- 
creasing in ratio of the diameter is required to complete the effect. 
With large diameter and feeble pressure the zone of fusion is 
limited by a circle, so that one sees in the area cf the fur- 
nace and all round a space which is not affected, or but in- 
completely affected by the blast, and consequently where there is 
neither combustion nor fusion, so that the iron which descends 
into the interior of that zone is brought into contact with that 
which is already fluid and causes the latter to lose a notable 
portion of its heat. 

The above considerations caused M. Ledebur to adopt as a fun- 
damental form for his furnace a parallelogram with rounded 
angles, resembling the blast-furnace known as Rachette’s. The 
length adopted was 2°0m., and the width 070m. ; the blast entered 
at the long sides of the furnace through two series of tuyeres 
placed horizontally one above the otherjat a distance of 0°00m., the 
lower row being}formed of three tuyeres of 0°20m, diameter, and the 
upper by six tuyeres of 0'10m. diameter. The section of all the 
lower tuyeres was therefore 1884 square centimetres, and that of 
the upper series 942. The arrangement of these tuyeres was such 
that the axes of those on one side of the furnace in no case coincided 
with those of the opposite side. 

The molten iron was got out as in the cupola of Kriger, by the 
use of what is known as an avant-creuset, capable of containing 

15 tons of iron. The height of the furnace without the hearth 
was 410m. from sole to mouth; the thickness of the sides was 
0°30m.; and the casing was formed of fire-bricks bound with old rails 
united at the narrow ends of the furnace by means of crosspieces. 
A special casing of cast or plate iron was not found to be necessary 
for the furnace, but the hearth was surrounded with iron plate ; the 
blast channel was formed of bricks near the blower, and of cast 
iron troughs bolted down on cast iron plates at the furnace end. 

The charge of the furnace was 75 kilogrammes of coke and 
1050 kilogrammes of pig, and the result was very fluid and fit for 
casting, and, although the pressure obtainable was only that of 
12 to 15 millimetres of water, the furnace produced seven tons of 
fluid iron per hour. 





SoutH KEnsincton Museum.—Visitors during the week end- 
ing 25th October, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 11,580; Naval and other collec- 
tions, 839; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 4 p.m., Museum, 1623; Naval and other collec- 
tions, 29; total, 14,071; average of corresponding week in former 
years, 11,287 ; total from the opening of the museum, 12,867,477. 


RECOVERY OF SILVER FOR CYANIDE Batus.— Dr. Graeger states 
that there are many methods of accomplishing this object ; but none 
have been so easily carried out or have obtained enough of the 
silver as to be satisfactory. The process recently described by 
Ney, in which the silver was precipitated as a chloride by the 
addition of muriatic acid, had both these faults, The silver was 
not all precipitated, the subsequent treatment of the precipitate 
was not a simple one; and besides the operation was attended 
with a strong evolution of prussic acid, which is extremely un- 
pleasant to many persons, not to say dangerous to life. “* By acci- 
dent,” says Dr. Graeger, ‘‘I discovered a method of obtaining all 
the silver in a very simple and easy manner, and one that may be 
operated by persons who are not chemists. It is based upon an 
observation made by myself that cyanide of silver is perfectly re- 
duced to metallic silver by grape sugar, provided the solution 
contains no free alkaline cyanides—cyanide of potassium or of 
sodium. The cyanide of potassium present is destroyed by addivg 
a suitable quantity of a solution of green vitriol, which converts it 
into ferrocyanide of potassium. Then grape sugar will reduce the 
silver in the alkaline solution. In carrying out this method, the 
silver bath, which has become useless, is allowed to settle, and is 
then decanted into a large iron kettle, where it is warmed, and 
protosulphate of iron slowly added until a slight precipitate-—-oxide 
of iron —is formed, which does not disappear on stirring. It is next 
heated to boiling, and made strongly alkaline by adding cuustic soda 
or potash, if necessary; and a solution of grape sugar is then added 
gradually until the liquid acquires a brownish yellow colour, The 
heat is now to be removed and the precipitate allowed to settle, after 
which the clear solution is removed by means of a ayphon, and the 
sediment, consisting of metallic silver and oxide of iron, is thrown 
on a filter, washed, dried and ignited. This residue is then tre ated 
with nitric acid, which dissolves ail the silver and but little of the 
oxide of iron. The very last trace of silver in the bath is thus 
separated and dissolved in nitric acid. To test this process the fol- 
lowing experiment was made : 0°85 gramme nitrate of silver was 
dissolved in eight cubic inches distilled water, and chloride of 
sodium, sulphate of copper, sulphate of zinc, caustic soda, and 
carbonate of soda added, together with enough cyanide of potassium 
to produce a perfectly clear solution. One third part of this 
solution was treated with a suitable quantity of sulphate of iron, 
heated to boiling, and the glucose added. The precipitate obtained, 
when treated as above and tested volumetrically with chloride of 
sodium solution, showed 0°238 gramme of nitrate of silver; this 
taken three times = 0°814 gramme instead of 0°85 gramme taken, 
or 84 per cent. A second experiment gave 94°5 per cent. These 
results are very favourable, especially when we consider that we 
were dealing with a solution containing only four parts of silver in 
10,000 of water. It is a striking phenomenon that not a trace of 
the copper, which was purposely added to test this point, was 
reduced by the grape sugar,” —Polytechnisches Notizb! att, 
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THIRTY HORSE PoWER BOILERS AT THE VIENNA EXHIBITION. 





DESIGNED & ConstRucTeED BY HERR SuLzerR, ENGINEER, WINTERTHUR. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyvveau, Rue de la Banque. 
BERLIN.—AsuHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gero_p and Co., Booksellers. 
LEIPSIC.—ALPHonsE Dine, Bookseller. 

NEW YORK.—WitiMer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 

*,* With this week’s number we wsue as a Supplement a two-page 

Lithograph, representing 30-Horse Power Boilers at the Vienna 

Exhibition. Designed and constructed by Herr Sulzer, Engineer, 

Winterthur. Each number, as issued by the publisher, should 

tain this Suppl t, and Subscribers are requested to notify 
the fact should they not receive it. 


TO CORRESPONDENTS. 


*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keeyt copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. C. F. - Under consideration ; certainly not rejected. 

J.T.—You should apply to the Oriental Bank, City. 

L. W.— Write to General Scott, South Kensington Museum. 

8. F.—No motion of any kind will take place. Consult any elementary work 
on hydrostatics. 

W. J. E.—The probability is that your valves are leaking. Have them taken 
out and carefully faced up ; then send us another set of diagrams. 

P. B. E.—Thanks for your letter, which contains nothing new. We never 
saw a Cornish boiler set with an overhead flueas in your sketch. Did you? 

C. H. N.— The oil at 1d. per gallon is cheaper than the coal if properly 
burned, It will not injure the boiler plates if care is taken to prevent the 




















Jlame from being directed against the plates. 

J. B.—There is no book of the kind in existence. You will find some estimates 
Sor millwrights’ work in Templeton’s “‘ Workshop Companion.” We cannot 
tell whether they are revised in the later editions or not. They may afford 
you some clue, at all events. 

A. B.— The deposit of a provisional specification does not amount to publica- 
tion. The printing of the provisional specification is, , sufficient to 
render invalid a patent for similar improvements of a later date. You will 
be able to draw your own conclusions from these principles. 

W. D. P.—The best arrangement will be to build a kind of rectangular brick 
drain, and line it with cement to keep out water. Lay the steam pipe in 
this, supporting it at intervals on a brick set on edge. The drain should 
then be filled up with good dry sawdust. The distance between the pipe and 
the brickwork should not be less than 9in. The drain, if we may use the 
word, should then be covered in. If there is any risk of accident from fire, 
then use fine dry sand, Rabbit sand will answer well, but it is not quite so 
good a non-conductor as sawdust. Do not forget that an expansion-joint 

will be wanted in 90ft. of steam pipe. 


SAWDUST FUEL. 
(To the Editor of The Engineer.) 
Sir.—In Russia steam is generated in all sawmills with sawdust and a 
few slabs of no value. A. B. 
12th Oct., 1873. 
| Will our correspondent kindly describe the grates used 7) 





FERRULE MACHINES. 
(To the Editor of The Engineer. 

Srr,—Can any correspondent say where I can get machines for making 
umbrella ferrules? J.C. 

London, 29th Oct., 1873. ——__ 

THRASHING MACHINES. 
(To the Bditor of The Engineer.) 

Sir,—Will any of your numerous readers favour me with a few par- 
ticulars on the following points: - What is the best length and diameter 
of bearing for the strap end of the drum-shaft of a thrashing machine? 
What is the best average surface velocity of drum in yards per minute? 


—_—— TASMANIAN, 
SUBSCRIPTIONS: 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) ..  .. £0 lds. 6d. 
Yearly (including two double numbers) .. .. £1 9s. 0d. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER 18 registered for transmission d, 
FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will receive THE ENGINEER 
weekly, and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the publisher. 

Tuck PAPER copies may be had if preferred at double postage. 

9" eamend by Post-office Order. 
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The following Volumes of Tut ENGINEER can be had, price 18s. each :—Vols. 
1, 3, 4, 5, 10, 14, 16, 24, 25, 26. 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be i 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE Six O'CLOCK oN 

Tavurspay Evenixe in cach Week. 

*,* Letters relating to advertisements and the publishing department of thé 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Bditor of Tuk ENGINEER, 163, Strand. 








MEETINGS NEXT WEEE. 
Socrery or Encineers.—Monday, 8rd November, at 7.30 p.m.: “On 
the Economic Uses of Blast Furnace Slag,” by Mr. Perry F. Nursey. 
CuemicaL Sociery.—Thursday, November 6th, at § p.m.: “ the 
Oenanthylic Acid and Normal Heptyl Alcohol,” by H. Grimshaw and C. 
Schorlemmer ; “On the Optical Properties of some Modifications of the 
Cinchona Alkaloids,” by D. Howard; ‘‘On the Expansion of Carbon 
Disulphide and the Action of Iodine Trichloride upon that Substance,” 
by J. B. Hannay ; “On the Estimation of Nitrates in Portable Waters,” 
by W. F. Donkin. 








DEATH. 

On Thursday, the 23rd inst., suddenly, Mr. Henry Taxnot, of Oak- 
land, near Kidderminster, Justice of the Tass and Deputy Lieutenant of 
the County of Worcester, aged 70 years. 
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LIQUEFACTION IN STEAM CYLINDERS. 

A CORRESPONDENT has appealed to us for information on 
a subject of considerable importance. It will be seen from 
his letter, which will be found in another page, that he 
wishes to know to what extent liquefaction takes place in a 
jacketed cylinder. It is impossible to reply very briefly, 
and yet satisfactorily, to cath bonnie: and we therefore 
propose to consider the matter here at more length than 
we could conveniently do in that column which is devoted 
to solving the various problems placed before us by our 
readers from week to week. What we are about to say 
may be taken in some sense as a sequel or appendix to two 
articles which recently appeared in our pages on indicator 
diagrams ; indeed, it is impossible to properly answer our 
correspondent “ Enquirer ” without reference to a diagram. 

Liquefaction, or as it is popularly called condensation, 
in steam cylinders, is a complex + Beonndnaygencen: Pn 
that is to say, as regards its origin. It results from two 
causes: (1) The cooling down of the metal of the cylinder 
during the exhaust; and (2) the condensation due to 
the performance of work. It is sible to estimate 
the amount of liquefaction due to the second cause with 
great accuracy in any given case. To predict with 
certainty the amount due to the first cause is almost, if not 
altogether, impossible. We shall deal with the second 
case of liquefaction first, and we may premise that those 
who wish to see the problem treated in a strictly mathe- 
matical sense will do well to consult Rankine “On the 
Steam Engine,” page 385, et seg. It is our purpose, how- 
ever, to handle the question in a different way, so that the 
— involved may be rendered as intelligible as 
possible to those who possess little mathematical know- 
edge. 

A unit of heat is that quantity of heat required to raise 
11b. of water 1 deg. Fah. in temperature. We speak here 
of quantity of heat, not because heat is a separate and dis- 
tinct entity, as it was held to be under exploded antiquated 
theories, but because the word “ quantity” expresses some- 
thing different from intensity, which is alone measureable 
by the thermometer. To put this plainly, it will take 
twice as much heat to raise 2 lb. of water 1 deg. as will 
suffice to raise 1 lb. of water 1 deg.; but the thermometer 
will show only a rise of one degree in both cases, A pound 
of steam at atmospheric pressure contains in round num- 
bers 1147 units of heat; in other words, as much heat as 
would raise 1147]b. of water 1 deg. Fah. Now, in the 
physical world nothing is to be had for nothing; 
and we cannot have work from a steam engine with- 
out loss of heat from the steam. A unit of heat repre- 
sents 772 lb. lifted lft. high, or 1 lb. lifted 772ft. 


high. In other words, a unit of heat is the equivalent of 
772 foot-pounds,and as much work is done in raising 1 lb. of 


water 1 deg. as would suffice to raise the same 1 lb. of water 
bodily to a height of 772ft., or say to three times the height 
of one of the water towers at the Crystal Palace. But 1 lb. of 
steam atatmospheric pressure contains 1147 units of heat,and 
therefore represents 1147 x 772 = 885,484 foot-pounds. 
Now a horse power is 33,000 foot-pounds per minute, and 
885,484 
33,000 
at atmospheric pressure condensed per minute, represents 
27-horse power. An engine, therefore, working to 27-horse 
power, with steam at atmospheric pressure, must of neces- 
sity liquefy in its cylinder 1 1b. of steam per minute. 
From this there is no escape. If a jacket is employed, then 
the liquefaction may take oe wholy in the jacket; or, as is 
usually the case, it will take place partly in the cylinder and 

ly in the jacket. But how much will take place in the 
jacket, and how much in the cylinder, depends on some 
dozen conditions, the influence of which it is impossible to 
determine beforehand, such as the thickness of the cylinder 
walls, the conductivity of the metal, the temperature of 
the steam in the jacket and in the cylinder, and so on. 

Hitherto we have spoken only of liquefaction as regards 
steam of atmospheric pressure. But the amount of lique- 
faction is very little affected by the pressure. Thus, if the 
initial pressure of the steam was 85 Ib. on the square inch, 
the total number of units of heat contained in 1 lb. of it 
would be in round numbers 1182, instead of 1147, a dif- 
ference so small as to be practically unappreciable ; and if 
the weight of steam condensed be independent of the pres- 
sure, it is equally independent of the point of cut off, the 
ratio of expansion, and every other consideration. For 
each 27-horse power indicated 1 lb. of steam is returned to 
its original condition of cold water. This loss must take 

lace, and in one sense it is not to be considered a loss, since 
it is the equivalent for work done. 

It may be asked when and where the condensation takes 
place, but this point we shall not stop to consider. It is 
enough that in steam engines, as ordinarily constructed, it 
takes place in the cylinder. We have heard it argued that 
the liquefaction is caused by the expansion of the steam. 
Thus the temperature of steam at 85 lb. pressure is 370 deg., 
while that of steam expanded to 15lb., above a vacuum, 
or atmospheric pressure, is 212 deg., and it is assumed that 
the fall in temperature causes condensation. But this is 
totally erroneous. A pound of steam at 85 Ib. contains as 
we have seen 1182 units of heat, but 1 Ib. of steam at 
15lb. above a vacuum only requires 1147 units to maintain 
it uncondensed, therefore, in expanding without doing work 
from 1001b.absolute—85 lb. nominal—pressure,to 15 lb.abso- 
lute pressure, 1 Ib. of steam, instead of being condensed, 
will actually be slightly superheated, the difference 
between 1147 and 1182, or 35 units, being left free to 
operate in superheating thesteam. If then steam is super-, 
heated in expanding without doing work, and if liquefac- 
tion takes place when work is being done, it is evident that 
the doing of work is the cause of liquefaction; and the 
amount of liquefaction must, as we have said, be deter- 
mined solely by the work done, and not by the grade of 
expansion, which can only operate in the sense that the 


= 268. In round numbers each pound of steam 








lower the grade of expansion the less will be the liquefac- 
tion due to the cooling of the cylinder, for reasons which 
we have often cathe 

It must be clearly understood that the liquefaction due 
to work has nothing whatever to do with the condensa- 
tion which ordinarily takes place in all steam cylinders, 
What this loss will be it is impossible under any circum- 
stances to determine, except by actual experiment, save in 
the case of twin engines. Knowing the loss in one, we can 
say with some approach to truth that the loss in the other 
will be nearly the same. In all cases, the liquefaction due to 
cylinder cooling is very much greater than that due to work 
done. We believe that there is no recorded instance of a 
trustworthy character in which less than twice as much 
steam as is theoretically necessary to produce a given power 
has used; and only in very good engines indeed do we ever 
find the weight of steam condensed less than three times 
as much as would suffice theoretically to develop a horse- 
power per hour, This is the great defect—-the crying evil 
of the steam engine—and it does’ not afpear that it can 
ever be overcome until some genius apparently yet unborn 
supplies us with a non-conducting cylinder. 


PUBLIC WORKS IN FRANCE, 


Wuatever may be the abilities of the other members of 
the existing Government in France, undoubtedly M. Deseil- 
ligny, the Minister of Public Works, is the right man in the 
right place. He has taken up his duties with unflinching 
zeal, and, what is more, he succeeds in getting railroads, 
rivers, canals, and other works executed in the provinces, 
which have lain for years in the condition of neglected 
sketch plans, or propositions addressed to deaf ears. 

The secret of his success seems to be his own personal 
energy. Wherever great works are required, there he 
appears in person, confers with the authorities on the spot, 
discusses the matter openly with them, and is not too diplo- 
matic to give an opinion, make an objection, hazard a 
promise, or express a hope. 

His visits to the North of France have resulted in the 
fact of the two greatest engineerihg proposals of the day, 
that of the submarine railway between France and Eng- 
land and ef the projected great port off Boulogne, being 
submitted to the preliminary test of public inquiry—that 
is to say, the plans and proposals are exhibited for some , 
weeks, and the public are invited to study them, and then 
record their views in books provided for the purpose, And 
in both these cases another sensible and liberal step has 
been taken—namely, that of asking the advice of the 
Chambers of Commerce, and, in the case of the submarine 
railway, of all the Chambers in the country. Both these 
inquiries will be terminated during the coming month, ani 
then these two grand projects will be submitted to the 
Council of the Engineers of Ponts-et-Chausées, and finally 
to the Assembly; though in the case of the railway, of 
course England has to be consulted, but the Board of 
Trade has already recorded its views, and they have been 
endorsed by the only Chamber of Commerce whose report 
we have yet seen. Not long since the Minister visited 
Rouen and Havre to ascertain for himself the relative im- 
portance of the proposed works on the Seine and in the 
ports, and only a few days since he visited Bordeaux and 
Saint-Nazaire. 

M. Deseilligny often makes allusion in his speeches to 
English public works and English modes of procedure ; at 
Bordeaux, after expressing his admiration of the new float- 
ing docks of the port, and hopes of the early completion of 
the projected works, he said :—“ The State, obliged to pro- 
vide funds for improvements all over the country, can only 
act within certain limits, hence the slow progress of great 
works, the advantages of which are postponed while the 
cost is increased by the delay. England has given us a 
grand example in this respect ; it has communalities, corpora- 
tions, &c., which have made those great works which we 
admire with so much reason amongst our neighbours. 
The Clyde and many other ports and rivers are not only 
the results of the conquests of science over nature, but 
also of the initiative spirit over administrative slowness. 
In France, where the State has preserved the direction of 
public works, it is not possible to follow exactly the same 
method, but we may derive inspiration from the same 
spirit, and such is the case at the present moment, not only 
at Bordeaux, but at Havre, Dunkirk, and elsewhere. In 
the East the Departments have associated, and offered the 
State sixty-five millions of francs for the construction of 
the great canal of the Meuse and the Sadne, in place of 
that of the Rhone and the Rhine, which we have lost, and 
I have hopes of the completion of the scheme. Every- 
where the principle is the same ; it is the advance by the 
parties interested of the sums necessary for these works at 
a moderate rate of interest, and their reimbursement by 
the State in the form of annuities.” 

After having visited the Lower Loire and the town of 
Saint Nazaire, the minister met the authorities and nota- 
bilities of the neighbourhood at a banquet given by the 
Transatlantic Steam Packet Company on board one of its 
boats, and referring in his speech to the commencement of 
the Transatlantic service in French bottoms, said :—“ I 
remember that when the first French Transatlantic steamer 
quitted port, carrying with her choice specimens of manu- 
factures, many persons of good judgment were uneasy, and 
said, ‘There will be 1o more cargoes for sailing vessels.’ 
Far from these melancholy anticipations being realised, 
there has been an enormous increase of our sea carriage, 
and a great number of vessels have followed in the furrow 
ploughed by the Transatlantic steamers. ... It appeared 
at this time, when the English were the sole masters of 
the seas, that we could not do better than imitate their 
constructions; we had, above all things, a fear of the 
new and the untried, and would not run any risk of 
endangering our success. I have the more right to speak 
on this subject from the fact that I was at that time 
director of the establishment which constructed the 
very engines of vessel—the Panama—on board of 
which we are this day assembled. We proposed some 
slight modifications, but we were always met with the 
reply, ‘ Follow exactly the plans we give you, which are 
traced from the English plans; for, once for all, in this 
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duced engines equal to the best English models, a revolu- 
tion took place in England. The screw supplanted the 
paddle-wheels; boilers, condensers, engines, were all modi- 
fied, and the company was compelled to transform its 
almost new machinery to meet newly accepted ideas, and 
secure at once speed and economy in fuel.” 

We were not before aware that the Minister had been 
himself an engineer, but his success is now explained—he 
knows what he is about. It appears from his words that 
the port of St Sendee aan was nothing thirty years 
ago—now receives vessels of the largest draught, and has a 
business amounting to more than 800,000 tons per annum. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


$261. Georce Lowry, Salford, Lancashire, and Joun Hopwoop Grsson, 
Dundee, N.B., “‘ Certain improvements in machinery for heckling flax 
and other fibres. ’ 

$263. James Perriz, Rochdale, Lancashire, “Improvements in steam 
engines.” 

8265. _ Norr. Green-street, Oxford-street, London, ‘‘ Improved 
means of and appliances for securing handles or knobs, wheels, discs, 
and other articies upon spindles and sha afts. "— 8th October, 1873. 

2578. James Horrocks, Eccles, L e, ‘‘Impi ts in the 
furnaces of steam generators, ‘which improvements are also applicable 
to furnaces fur other purposes.”—30th July, 1873. 

2679. WILLIAM JAMES SCHLESINGER, Finsbury-street, London, “‘ An im- 
proved toy for imitating the notes ‘of singing birds.”—A communication 
from Alfred Henry Cramp, New York, U.S.—12th August, 1873. 

2776. Marcarer Martin, Upper Fitzw illiam-street, Dublin, ‘‘ Improve- 
ments in the construction of balloons and other "auirial bodies, and in 
the means of navigating them so as to control the direction in which 
they shall move or travel ” ~21st August, 1873. 

2842. Wittiam James Watsn, Birmingham, ‘‘ Improvements in gas and 
other lamps.”—28th August, 1873. 

2844. Jonn MacinTosu, Bayswater, London, ‘‘ Improvements in com- 
pounds for w aterproofing textile fabrics, also applicable to other 
purposes.”—29/h August, 1873. 

2864. Georce Lowry, Salford, n 
Say for drilling, boring, slotting, and wheel- -cutting. — sock y my 
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2872. Joun Hitt, Bartholomew House, Bartholomew-lane, London;and 
Lestiz CRASSWELLER Hitt, Ryder-street, Westminster, ‘‘ Improve- 
ments in paving or forming the surface of streets or roads principally 
adapted for the construction of tramways.”—Ist September, 1873. 

2908. Epwarp WorRotL, Saddleworth, Yorkshire, “‘ Improvements in 

apparatus for withdrawing water from pipes hei ated by steam, and in 
arrangements in connection therewith.”—4th Septenber, 1873, 

2940, WiLtiaM ARMAND GiLBeEg, South-street, Finsbury, London, ‘An 
improved hydraulic motive machine or engine. "—A communication 
from Count Charles de Mutrécy, Paris.—6th September, 1873. 

3084. WiLL1AM WELLINGTON Greener, Birmingham, “ Improvements in 
breech-loading guns, rifles, and pistols.”—19th September, 1873. 

£091. Henry Necretri and Joseph WARREN ZAMBRA, Holborn Viaduct, 
London, *‘ Improvements in therr t '—20th September, 1873. 

3124. Henri Conrapt, South buildir London, “A new or 
improved combination of a call-bell, with holders or "receptacles for 
various articles.”—24th Septenber, 1873. 

3156. Jonn Youne, Bonnyrigg, Midlothian, N.B., “‘ Improvements in the 
preparation of Esparto grass, straw, diss, or other similar materials for 
the manufacture of paper, and in the apparatus employed therein.”— 
27th September, 1873. 

8182. THomas GALLOW AY Dawson and JEREMIAH Dawson, Mg York- 
shire, ‘‘ Improvements in printing machinery.”—1st October, 1873. 

3211. CHristoPHER WILLIAMSON, Leighton Buzzard, Bedfordshire, “An 
improved manufacture of bustle.”—3rd October, 1873. 

3227. Cuarves Ritcuie, Brixton, Surrey, “Improvements in apparatus 
for utilising heat for heating, cooking, ventilating and lighting.”—4th 
October, 1873. 

$231. Georce Hit, Nottingham, “Improved apparatus for showing the 
amount of money taken in a given time.” 

$232, Count ALFRED DE BYLANDT, Zocterwonde, South Holland, “Im_ 











provements in grapl trical instr 
3233. Wit~ttam McDonneLt and CHARLES Mel Donne.t, Limerick, Ireland, 
“* A new or improved mode of cleaning or purifying and sw Zz 


3285. Frank Wirrn, Frankfort-on-Maine, Germany, ‘‘ Certain improve- 
ments in the process of washing yarns, and in the are employed 
therefor.” — A communication from John Albert Dold, Reutlingen, 
Wurtembe: 

3286. CHARLES Davipson and Caarves Durry WILLIAMS, Leong pe eed 
“Improved signalling apparatus for railways, part or parts of whi 
shut off the steam from the engine and operate steam brakes.” 

3287. Ropert HoTcuison, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in treating oils and fats 

3289. JosePH FREDERICK Witks Sennen, Woburn-place, 
I -square, London, “ ting the fatty and oily 
matters of animals and fish, for the selection “therefrom of lard, 
tallow, fat, and oil, and in means and apparatus for the purpose.” 

= Henry Parr Bucuan, Southampton, ‘‘ Improvements in water- 
closets.” 

$295. Joun Peet and Sipney EMSLEY, Bradford, Yorkshire, ‘‘ Improve- 
ments in pickers used in weaving.” 

3296. WILLIAM HENDERSON, Gloucester, ‘‘ Improved apparatus for shunt- 
ing railway trains.”—10th October, 1873. 

3297. Wricut Jones, Manchester, ‘‘Improvements in apparatus for regu- 
en the temperature of manufactories, conservatories, and other 

ments or buildings.” 

gone. Joun Parerson, South-back, Canongate, Edinburgh, Midlothian, 
N.B., and James Ritcute, Roseburn Works, Murrayfield, near Edin- 
burgh, Midlothian, N.B., “ Improvements in apparatus for tixing cap- 
sules on bottles.” 

3302. Joun Josep Ney, East Ham, Essex, “‘ An improved sliding cramp 
for boots, shoes, and other articles having two or more parallel edges, 
and for bringing same together.” 

3303. Ronert Guturiz, Edinburgh. Midlothian, N.B., “ Improvements in 
lamps for burning paraflin and other hydrocarbon oils.” 

3304. WitttaM TonouE, Leeds, Yorkshire, Ane surge in machinery 
for combing fibrous materials.” 

3305. WiLL1AM BaMBer, Openshaw, anes 
burner to be employed for gassing yarn.” 

3306. Taomas Htupson Wavucu and oan Tsompson Wavuou, Bradford, 

in hinery for spinning and for doubling 








hester, “An improved gas 





Yor! » “Imp 


fibres.” 

= WILLIAM HENDERSON, Gloucester, “Improved signal apparatus to 

aa to railways.” 

$308. Henry Epwarp Newron, Chancery-lane, London, “An improved 
mode of connecting gas, water, or other pipes.”—A communication 
from Galasse Ketin, Brussels. 

3310. WILLIAM ALFRED Wuirte, London-street, London, ‘‘ Improved com- 
bination of ingredients for cleansing and bleaching wools and other 
suitable fibres and fabrics, paintwork, floors, casks, and other articles 
and utensils.”—A communication from Arthur Lloyd, Paris. 

3311. Jonn Exwis, Seacombe, Cheshire, “Improvements in arranging, 

planning, and constructing dwelling-houses.” 

3312. WiLi1aM ALEXANDER LytTTLe, The Grove, Hammersmith, ‘ Im- 
provements in candles, and in the means and apparatus for their 
mapufacture.”—11th October, 1873. 

3313. BERNARD Massey and Joun Hitt, Stafford, “ Certain improvements 
in steam boilers.” 

3314. James MANWELL, Glasgow, Lanarkshire, N.B., “Improvements in 
charging horizontal retorts, and in ames therefor.” 

3315. Teun Harvey and GeorcE Pry ER, Wivenhoe, Essex, ‘‘ An improved 
method of udapting and employing lead and iron in the construction 
and ballasting of ships or vessels.” 

3316. Joun Foster, Lower Wandsworth-road, Battersea, Surrey, “ Im- 
provements in si apparatus for railways.” 

3317. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in electrictelegraph apparatus.”—A communication from William 
Edward Sawyer, W: m, Columbia, U.S., and James Gilmore 
Smith, New York, U.S.—13th October, 1873. 

3318. Joun SAUNDERS Murr, Park-square, Leeds, Yorkshire, ‘‘ Improve- 





ments in ture o! oils and Spirits and like hydro- 
carbons for the manufacture of gas therefrom.” 
3320. James WELCH, ‘Im ts in doubling frames, 





and for preventing roller laps and single yarn in the same.” 
2321. SamueL PiLkincron, Preston, Lancashire, “‘ Improvements in 
mules for spinning.” 

3323. JOHN EDWIN SHERMAN, Norbiton Hall, Surrey, ‘‘ Improvements 

to B converters and blast furnaces.” 

3325, Tuomas Back, Liverpool, “Improvements in appliances for clean- 
ing, scaling, and stopping tubes.” 

3327. Henry James Surmon, Belvedere, Kent, i aaa in appa- 
vais for manufacturing gas.”—14th October, 1873. 

3328. Witt1am Cave Tuomas, Salisbury- -street. Strand, London, “ Im- 
provements in railways, and in the mode of transporting passengers 
and goods thereon.” 

3329. ou ALMonpD Mercatre, Falsgrave, near Scarborough, York- 
chive, and Wittiam Massineuam, East Stockwith near Gainsborough, 

, ‘* Improvements in ‘the manufacture of manure.” 








butter scrapings and rancid or decayed butter.” 
$234. SAMUEL SIDNEY BROMHEAD, Southsea, Hants, ‘ 
rivet screw or fastening.” 

$237. Georce AsHLEY WILson, Liverpool, “ Improvements in and con- 
ected with rotary web printing machines.” 

3238. Tuomas Greenwoop, Halifax, Yorkshire, ‘‘ Improved means or 
upparatus for grinding, pulverising, or reducing mortar, loam, ores, or 
other mineral substances.” 

$240. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 

sroved regulator for gas and other tluids.”—A communication from 
ies Anselme Crété, Paris. 

3242. THomas Hypes and Joun E, Bennet, Sheffield, ‘‘ Improved appa- 
ratus for hes ating the feed-water of steam boilers. ” 6th October, 1873. 
$246. Henry Haun, Lombard-street, London, “‘ Improvements in metallic 
alloys.”—A communication from Jacob Ernst Jacoby, Homburg-on-the- 

Heights, Germany. 

$250. W. ALTER Row.tanp Hotyoake, Hayter House, Marylebone-road, 
London, “ Improvements in the manufacture and means of exhibiting 
transparent devices or designs.” 

3252. Evcene Vorsin, South-street, Finsbury, London, “ Improvements 
in cupola furnaces.” 

3254. Tuomas BLack CALLARD, Queen’s-terrace, St. John’s-wood, London, 
“Improvements in machinery for cutting caromel and such like sub- 
stances.”—7th October, 1873. 

$256. Tuappeus Hyart, Gloucester-gardens, Hyde Park, London, “ Im- 
provements in treating and working asbestos, and in the application of 
the same to various useful purposes.” 

$260. Henry Atkinson, Wharf-road, City-road, London, and Rosertr 
Wnite, Stafford-road, Bow, London, “A new or improved method of 
opening and removing window and other sliding sashes 

3262. WILLIAM FISKEN, Stamfordham, Northumberland, “ Improvements 
in steam cultivating apparatus.” 

3264. Henry Garpner, Clifton-road, Holloway, London, “ Improvements 
in treating air for the production of hydrocarbon gas, ‘and in apparatus 
or appliances therefor.” — A communication from M, Anton Franz, 
Diiren.—8th October, 1873. 

$260, Epwarp Cooke, Pershore-road, Edgbaston, Warwickshire, “ Im- 
provements in pipes for smoking tobacco.” 

207. StepHen Tuppennam, Lambeth, Surrey, “Improvements in the 
“construction of common road carriages, partly applicable to railway 
ree stock.” 

$268. STANISLAS Louis Detatot, Southampton- -buildings, Holborn, 
London, “ Improvements in the manufacture of iron and steel.” 

8269. Davip Biacker, Thornhill Lees, near Wakefield, Yorkshire, ‘‘ Im- 
proved means or method of and apparatus for condensing and for 
attracting ani absorbing the noxious gases arising from the combustion 
of coal gas used in eennection with blast furnaces.” 

3270. Ropert Wittisv-s snd Jostan Dave, Wincham, Cheshire, “ Im- 
provements ii) paratus for collecting, moving, elevating, and nee 
salt and other ,:auular substances.” 

3271. Josepu Hovpine, M 
other appliances employed in ‘he. feeding of oe edng = and “yer 
cattle,” 


“A new or improved 









$272. Epmunp Pacer, Warwick-road, Upper Clapton, Tondon, “* Improve- | 


ments in muc hinery or apparatus ‘for cutting splints,” 

274. Joserpu Bennevr Howe t, Sheffield, “ Improvements in punches.” 
—A communication from Isaac P. Richards, Whitinsville, Worcester, 
Massachusetts, U.S. 

$275. Joun Henry JOUNSON, Lincoln’s-inn-fields, London, ‘‘Improvements 
in the treatment of asphalte, and in the application of the same to 

Mi vavements and other useful purposes.’ communication from Leon 

{alo and Theodore Kobin, Paris. 

76. Joun Epnrxaim WALKER, Wearmouth Colliery, Sunderland, Durham, 
aye Joux Wittiam Corr, Byker, near Newcastle-on-Tyne, Northumber- 
land, ‘‘ Improvements in’ apparatus for screening and os 
$227. Henry Tuomas Davis, St. Donnatt’s-road, Lewisham-road, New 
Cross, Surrey, “I mproved safety apparatus for hoists, lifts, cranes, and 
other similar machi 

3278. James Howpen, Glasgow, Lanarkshire, N.B., “Improvements in 
steamers for towing purposes.” 

2279. Joun Wittiam Hunter, Stockton-on-Tees, Lonny ol ” Improve? 
means or apparatus for heating water for domestic or other 

$280, RicHargp Price WILLIAMS, | Great George-street, Westminster, 

in the per yf of of railway '—9th October, 1873. 

$281, . Hunter Finay, Grove-terrace, 8: ent, “ Improvements 

for ascertaining and correcting the erintion at of ships’ compasses.” 








| 


800. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in pianoforte actions.”—A communication from Carl Heinrich 
ona Plass, Hamburgh, Germany. 

3331. JoHN TowLe, | Oxford, “Improvements in the means employed for 
treating sewage.” 

3332. JouN a oon SHORROCK, Accrington, Lancashire, “ Improved 

g or ig clothes ‘and other articles, appli- 
cable, aso re ode ‘purposes, mixing oils, and other substances or 
quids 

3334. Tuomas WuireHEeap, Holbeck, Yorkshire, “Improvements in 
machinery for treating flax, tow, and similar fibrous substances,” 

3335. WittiaM Nose, Edinbur; h, Midlothian, N.B., “‘ Improvements in 
utilising the heat of the ex aust steam of steam engines, also for 
commencing the water used therein, and in the apparatus or means 
employed therefor.” 

3336. + me pel Deacon, Ap eer House, beep Lancashire, “ Improve- 
men pp ‘or 

3338. WILLIAM Watton, Haughton Dale Wire Mills, Denton, Lancashire, 

i in the e of wire cards, 

3339. JonN CLayTon Mewsory, Fleet-street, London, ‘‘ Improvements in 
fire-escapes.”—A communication from Louis Gilquin and Henri Charles 
de Lacauve, Lille, France. 

$340. Epwarp Tuomas Hucues, Chancery-lane, London, “ Improv. ed 
expansion gear or cut-off motion for steam engines or other motors.’ 

A communication from André Henrard and Léon Raymond, Brussels. _ 

3341. GzorcE FeLtows HARRINGTON, Ryde, Isle of Wight, ** Improve- 
ments in propelling ships or vessels.” 

3343. Witt1aM Ropert LAKE, Southampton-buildings, London, “ Im- 
rae in double- -acting lift and force pumps.”—A communication 

rom William D. Baxter, New York, U.8.—1L5th October, 1873. 











Inventions Protected for Six ——_ = the Deposit of 
Complete Specificatio: 

3342. KeLtocc Husparp Loomis, Southam no London, “ An 

improved cc washer for securing + aren on screw bolts, and for 

milar purposes,”—15th October, 1873. 

3344. GEORGE HASELTINE, South London, “ Improve- 

ments in rotary engines.”—A communication ‘from Joseph Burr Ben- 
nett, Brooklyn, New York, U.8S.—15th October, 1873. 


hnildi 








Patents on which the Stamp Duty of £50 has been Paid. 


2766. Water Bancrorr and Jonn Woop, Birmingham, ‘“ Ornamental 
metallic chains.”—20th October, 1870. 

2801. Witttam James Burcess and CuHar_es Taomas Burcess, Lrent- 
wood, * Reaping and mowing machines.”—24th October, 1870. 

2814. Wituram Bywater, Sweet-street Foundry, Holbeck, near Leeds, 
Yorkshire, and Jack Snaw. Hunslet, near Leeds, Yorkshire, “ Draw- 
ing, spinning, and twisting flax, &c.”—2th October, 1870. 

2847, Ricnarp Hornsey and James Epwin Partuirs, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘ Ploughs.”—29th October, 1870. 

| 2859. HezeKran BRADFORD, f ing, Pennsylvania, U.S., “ Ore washing 
machines.”—81st October. 1870. 

2800. JonarHan Down, Widnes, Lancashire, ‘‘ Obtaining copper from 
cupreous pyrites.”— 24th October, 1870. 

2810. Joun James Lunpy, Leith, near Edinburgh, Midlothian, N.B., 
“ Lubricating wool, &e,"—25th October, 1870. 

2844. Jonn Govucn, Kirby-street, Hatton-garden, London, “ Presses for 
relief stamping, &c.”—28th October, 1810. 

2807. FrepeRIcK WiILuiaAM Fo.ttows and Joun Bate, Manchester, 
— and cutting animal and vegetable substances.”— 25th October, 


London, ‘‘ Railway 


+ hnildi 
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2829. WILLIAM Rone rT Lake, South 
carriage 8 8.” —27th October, 1870. 

2845. Ricuarp Herrinea, St. Mar ’s-road, Canonbury, London, and 
ROBERT ALEXANDER Novare, Tw: ckenham, Middlesex, ** Telegraphic 
printing apparatus,”—28th October, 1870. 

2804. Cuartes Watts and THomas a Watts, Leadenhall-street, 
London, ‘‘ Varnishes.”— 25th October, 1 

2831, Jaco eget WILLIAMS, Be. ‘Stephen’ 's-crescent, Paddington, 
Lond '—27th October, 1870. 


2846. ALFRED tok, lesbury-street, Walworth, Surrey, “ Controlling 

Ay z Paani eer Canhodiy: Jane, rll « Carpet 
LEXANDER ELVILLE ARK. on. mw 

lining.”—8th November, 1870. : ite 





3022. THomas WILLIAM Westey, enna, Birmingham, “‘ Breech™ 
loading fire-arms.”—17th November, 1866. 

2832. Epovarp TAVERNIER. Cité Trévise, Paris, and Henry Watton 
we Leeds, Yorkshire, “Combing cotton, &c.”—Ilst November, 


Grorce Freperick Lee Meakin, Martin’s-lane, Cannon-street, 
go “Capping old and new rails used on railways, &c.”—26th 
October, 1866. 

2853. Epwarp Parsons Norra, Birmingham, ‘ Portable or folding read- 
ing desk, stand, or easel.”—3rd November, 1866. 

3389. JosEPH Ropers, Hunsiet, near Leeds, Yorkshire, es 
pulleys, &c.”—24th December, 1866. AREA 


Notices of Intention to Proceed with Patents. 

2094, James Moir, Oxford Market, and Rosert James Miter, Tolmers 
square, London, * Curtains.”—13th June, 1873. 

2119. Freperick Harcrave Greyand WILuIAM Harris, Old Bond-street, 
London, “ Breech-loading express rifles, &c.”—16th June, 1873. 

2143. James Norris, Wood Green, ‘* Measuring and registering corn, &c.’ 
—18th June, 1873. 

= J oy Barrow, Manchester, “‘ Slotting and planing metals.”—10ti 

une, 1873. 

2159. Jonn GLenDENNING, Norwich, “ Curtains.” 

2160. GrorGe Lana.anps, Hilltown, Dundee, N.B., and Joseru Jonnston, 
Maxwelltown Works, Dundee, N.B., ‘‘ Shuttles.” 

2165. Davip ArnsLey, Pelton Fell, and Pearson Hatt, Chester-le-Street, 

ring machinery.”—20th June, 1873. 

2171. Frank Wirrxh, Frankfort-on-Maine, Germany, ‘‘ Turbines.” — A 
communication from Edward Ohl. 

2175. Cuartes Perens Moopy, Corton Denham, “Cultivating land.”— 
21st June, 1873. 

2185. Samvue.t Kiittiam Herrick, Boston, Suffolk, Massachusetts, U.S., 

“ Treadles for sewing m: achines.” 

2186. SAMUEL ARNOLD SAMUELSON, Hamburgh, Germany, ‘‘ Locomotives, 
traction engines, &c.” 

2188. ALFRED GEORG Ez Brookes, Chancery-lane, London, ‘“ Rotary 

ngi —A ation from Edmond Geisenberger and Gabriel 
oocnerpit. —23rd June, ive 
2214. Owen CuaRtes DALuouste Ross, Craven~ street, Strand, London, 
“* Vaporised air for heating purposes, &c.”—25th June, 1873 
219. Taomas ManseripGe, Elm Lodge, Bray, “ Obtaining increased 
security to the locks of doors, &c.” 

2220. WittiaM Roperr Lake, Southampton-buildings, London, “ Pre- 
serving meat, &c.”"—A communication from Amanda Theodocia Jones 
and Le Roy Clarke Cooley.—26th June, 1873. 

2237. James Hunt, Ewell Powder Mills, Ewell, “ Artificial fuel.”"—27¢h 
June, 1873. 

a yong Rag, Uphall, N.B., “ Treating finely divided iron ores.”— 
2nd July, 1873 

2318. James Haraw AITE, Brookfield-place, Belfast, ‘‘ Extracting chlorine 
from chloride of lime.” 

2327, ALEXANDER Browne, Gracechurch-street, London, “ Electro- 
telegraphy.”—A communication from Luis de Bejar O'Lawlor.—4th 
July, 1873. 

2397. ALFRED GEORGE om, Spencer-street, Goswell-road, London, 
“ Boxes, &c.”—11th July, 1873. 

2443. Thomas TINSLEY, Sedgley, * Self-feeding copying brush witb 
— handle.”—A communication from Walter Shriver. —15th July, 

3. 

2597. Urett Coretur Hitt, New York, U.S., ‘Cellulated bell piano- 
forte.”—3lst July, 1873. 

2612. Joun Sizert, Nottingham, “ Boilers for heating water for gene- 
rating steam.” —Ist August, 1873. 

2707. GEORGE FREDERIC CHANTRELL, Liverpool, ‘* Anchors and kedges for 
holding and securing ships, &c.”—A communication from Herford 
Edwin Hope.—15th August, 1873. 

2788. THappeus Hyatt, Gloucester-gardens, Hyde Park, London, “ Illu- 
minating roofs and shutters, &c.”—23rd August, 1873. 

2940. WILLIAM ARMAND Giper, South- street, Finsbury, London, ‘‘ Hy- 
draulic motive machine or engine.”—A communication from Count 
Charles de Mutrécy.—6th September, 1873. 

2999. JonaTuan GrimsHaw, Leeds, “ Rendering nails, &v., anti-corrosive.” 
—12th September, 1873. 

3007, THappEevus Hyatt, Gloucester-gardens, Hyde Park, London, ‘* Wind- 
mills.” — A communication from Addison Prescott Brown. — 13th 
September, 1873. 

3070. Wittiam Rozverr Lake, Southampton-buildings, London, ‘ Ferti- 
lising substances, &c.”—-A communication from Jacob J. Storer.—18th 
S-ptember, 1873. 

3084. WILLIAM WELLINGTON GREENER, Birmingham, ‘ Breech-loading 
guns, &c.”—19th Septenber, 1873. 

3096. Joun SAMUEL MiGNot, Squirries- street, Bethnal-green-road, London, 
“ Twilled fabrics for covering umbrellas, &e.”—20th September, 1873. 

3138. Joun BEace, East Greenwich, “ Engine to be used for pumping 

ases, air, or fluids.”—26th September, 1873 

3185. Freperic Gustav Voict, Grafton- road, Kentish Town, London, 
“ Gas.”—Ist October, 1873. 

3191. Ricuarp SaMuEL DALE and Joun DALE, geen, “ Evaporating 
and concentrating solutions of caustic '—2nd Uctober, 1873. 

$208. RicHarp WILLIAM JoHNson, Queen’ ognte- undoes, London, “* Arti- 
er or block fuel.”—A communication from William’ Charles’ Arthur 

wettger. 

3211. CuristrorHer WILLIAMSON, Leighton Buzzard, “ Bustles.” 

32 2. Joun Henry Jounson, Lincoln’s-inn- fields, London, ‘‘ Lamps for 
burning heavy oils.”—A communication from Robert Hitchcoc k, John 
Morton Sigourney, and William Van Vranken.—3rd October, 1873. 

3224. Joun West, Maidstone, ‘‘ Gas.” 

3225. Joun West, Maidstone, ‘‘Gas.”—4th October, 1873. 

3246. Henry Hann, Lombard-street, London, ‘‘ Metallic alloys.” — A 
communication from Jacob Ernst Jacoby.—7th October, 1873. 

3256. Tuappevus Hyatt, Gloucester-gardens, Hyde Park, London, “‘ Treat- 
ing and working asbestos, &c.”—Sth October, 1873. 

3267. STEPHEN TUDDENHAM, Lambeth, Surrey, “‘ Constructing common 
carriages, &c. 
ba in pa Pace, Warwick-road, Upper Clapton, London, “ Cutting 
s 

$275. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘Treating 
asphalte.”—A communication from Leon Malo and Theodore Robin. 

$276. Jonn Eraraim Waker, Wearmouth Colliery, Sunderland, and 
JouN Wittiam Cote, Byker, ‘hear Newcastle-on-Tyne, *‘ Screening and 
picking coals.” 

3278. James Howpen, Glasgow, N.B., ‘‘Steamers for towing purposes.”— 
9th October, 1873. 

$290. Georce Hase.tine, Southampton-buildings, London, “ Electro- 
magnetic railway signal apparatus.”—A communication from Thomas 
Sheppard Hall and Abram Lines Van Blarcom Rosa.—1l0th October, 1873. 

3310. WiLtraM ALFRED Wuits, London-street, London, ‘‘ Cleansing and 
bleaching wools, &c.”—A communication from Arthur Lloyd. 

$312. WILLIAM ALEXANDER LyT?Lz, The Grove, Hammersmith, ‘‘ Candles. 
—11th October, 1873. 

$315. Joun Harvey and Georce Prrer, Wivenhoe, 
and iron in the construction and ballasting of ships, é&c. 

3329. Tuomas ALMOND Mercatre, Falsgrave, near Sci irborough, and 

Witiiam MassincuaM, East Stockwith, near Gainsborough, ** Manure.” 

$341. Georce FeLttows Harrinorton, Ryde, Isle of Wight, “ Propelling 
ships or vessels.” 

3342. Ketroca Hursarp Loomis, Southampton-buildings, London, 
sad Locking washer for securing nuts on screw bolts, &c.” ”— 15th October, 
187. 73, 


ae having an interest in oppor pf omy any one of such application 
should leave particulars in writing of their objections to such application 
> the office of the Commiesioners of Patents, within twenty-one days of 
ts date 


List of Specifications published during the week ending 
25th October, 1873. 

1S13,* 4.; 344, 1s. 6d.; 448, 38.5 518, 1s. 61; 555, la. Qd.; 556, 2%. 21; 
562, éd.; 572, 1s.; 575, Is. 2d.; 581, 8d.; 585, Is. 2d.; 589. 8d.; 590, 1s. 8d; 
600, 1s. 4 601, 8d,; GU9, Is, 4d.; 624, : 628, 8d.; 631, 8d.; 682, 8d.; 
5 s4, De j 03%, 8d.; 638, 10d.; 6: .; 645, od.; 653, 10d.; 660, 
i 3.5 Gr . 10d.; 668, 18.; 669, Sd., 
: 672, Oaas 673, 10d.; 674, “10d. 678, 6d.; 687, 6d.; 697, Sd.; €9s; 
10d.; ; 702, 2s. 2d.; 718. 8d.: 715, 18. 4d.; 719, 6d.; 721, Sd.; 723, 10d.; 731, 
6d.; 736, 10d.; 759, 10d.; 768, 10d.; $43, 8d.; 844, 1s; 846, 8d; 848, Sd.; 
850, 4c.; eer, 4d.; 913, 10d.: 917, 4d.; 947, 4d.; 918, 4d.; 949, 4d.; 951, 4d.; 
954, 4d.; 955, 4d ; 956, 4d.; 961, 4d.; #62, 4d.; 904, 4d.: 965, 4d.; 968, 4:1.; 
972, 4d.; o 8, 4d; 981, 4d.; 982, “sd; 990, 4d.; 993, 4d.; 994, 4d.; 1000, 44.; 
1007, 4d.; 101i, 4d.; 3 1012, 4d; 1018, 4d.; 1021, 44. 10/3, 4d.; 1026, 4d.; 
1031, 4d’; 1033, 4d.; 1034, 4d.; 1035, 4d; 10% 37, 4d.; 10389, 4d.; 1042, 4d.; 
1043, 4d.; 1046, 4d.; 1047, 4d.; 1048, 4d.; 1051, 4d.; 1054, 4d.; 1055, 4d.; 
1056, 4d., 1057, 4d.; 1061, 4d. 1063, 4d.; 1067, 4d.; 2020, 6d.; 2064, 1s. 4d.; 
2108, 8d.; 217u, 1s. 4d.; 2176, 8d.; 2257, Sd. 


*.* Specifications will be forwarded by post from the Patent-oflice on 
receipt of the amount of - and postage. Sums ex = a High 
remitted by Post-office at the Post-o 

Holborn, t2 Mr. Bennet Woodcroft, her Majesty's Patent-office, "houtke 
ampton- buildings, Chancery-lane, London, 











“z cmp jloying lead 



















oo hee: 





EN soe 








=o Py 


CS wee ee em me Mee 


> ee 


—w Den 


—_ =m ot ot ot 


~ ot eRFO me ~ ep we 


Benzo 


r 
s 
1 


t! 


1 
1 
t 
v 
e 
L 








| 
| 
5 
} 
: 














Ocr. 31, 1873. 


THE ENGINEER 


291 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


° Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
aa — and J. W. Rock, London, “‘ Safety vatves.”—Dated 15th 
pril, 1873. 

This provisional specification describes employing a column of mercury 
or liquid in place of a spring as is now usual for the purpose of loading 
safety valves. ° 
1367. T. Brack, Liverpool, *‘ Steam engines.” —Dated 16th April, 1873. 

_ The features of novelty which constitute this invention consist in an 

improved arrangement of slide valve applicable to compound engines or 

to single or double cylinder engines of ordinary types. In an improved* 
apparatus for actuating throttle valves. In forming the pipes which con- 

duct the steam to the cylinders of engines with steam jackets, and in an 

hydraulic apparatus for starting and reversing engines, in conjunction 

with which apparatus an arrangement of mechanism is provided for 

moving the engines off the centre, or for turning them to any required 

position. 

1368. T. BLack, Liverpool, “* Steam boilers.”—Dated 16th April, 873. 

The features of novelty which constitute this invention consist in 
arranging two or more steam boilers in proximity to each other, with a 
central flue or uptake for the products of combustion placed between 
them Tubes passing through the water space of each oiler and through 
the fire-grates are conducted through and connected to the flue to pro- 
mote a better circulation of and afford a greater heating surface to the 
water. The invention also consists in an improved hydraulic safety 
valve, the pressure on which is regulated by means of a piston, weight, 
or spring. 

1372. G. Jonnson and J. Suaw, York, ‘‘ Steam engines.”—Dated 16th 
April, 1873. 

This invention relates to improved apparatus for transmitting the pro- 
pelling power of the piston-rod of steam engines to the driving shaft or 
crank shaft without the aid of a crank, which appliance, as is well 
known, has a retarding effect, or the propelling power is non-effective 
when the crank is passing the dead centres. This invention also relates 
toa simple means and apparatus for working the valve gear, whereby a 
better vacuum is secured. 

1387. M. Benson, London, ‘‘ Constructing, arranging, and working steam 
pumping machine y.”"—A communication. —Dated 17th April, 1873. 

These improvements in steam pumping machinery consist in the man- 
ner of constructing a single steam cylinder to perform the functions of 
two cylinders for working the steam expansively, and making the in- 
duction and eduetion steam valve so that it may be worked by steam 
pressure. Also the manner of constructing the piston of the cylinder to 
perform the function of a valve for admitting steam to and from the valve 
chamber, for moving the valve, and for cutting off the steam for working 
it expansively in the cylinder. Also the manner of constructing and 
working auxiliary steam-moved valves for admitting steara to and from 
the ends of tbe main valve chamber for moving the valve therein, so that 
the piston of the engine is not required to strike the auxiliary valves for 
moving them. Also the manner of constructing the inducting and educting 
steam valvefor cushioning it. Also themanner «cf constructing the piston of 
the engine for cushioning it. Also the manner of constructing the barrel 
or barrels of the pump, and packing the plunger of it so as to make the 
single plunger pump double-acting, and the mode of constructing the 
valve chambers of the pump to increase their strength, and making 
them more compact with the same or a less quantity of metal. 

1351. T. Crircutow, London, “ Equilibrium piston valves chiefly designed 
Sor hydraulic purposes.” — Dated 14th April, 1873. 

The said invention consists in the novel construction of equilibrium 
xiston valves chiefly designed for controlling the pressure of the water in 
hydraulic engines used for various purposes, although they may be 
adapted for regulating or controlling the passage of steam, air, or other 
fluid used as a motive force. 





1411. J. Braco, Birmingham, “ Obtaining motive power from running 


water.” — Dated 18th Apri, 1873. 

This invention covsists in so constructing and arranging undershot 
water wheels, and appliances connected therewith, that the maximum, 
or nearly maximum, amount of motive power is obtained from streams 
having but little fall. According to this invention the stream is confined, 
where practicable, to a channel having an inclined bottom equaf to the 
fail in the stream and in the said channel, and at a short distance apart 
a series of undershot water wheels is arranged one above the other, the 
axles of the several water wheels being supported on the topsof the walls 
of the channel. The water passing down the channel, after acting on the 
first wheel, passes to and acts on the second wheel, and so on. The 
several water wheels are connected together by toothed or other gearing, 
so that their combined power may be transmitted through the axle of 
any one of them to the required point. They are also provided with 
clutches whereby they are capable of being readily geared to or ungeared 
from one another. When a brick or other artificial channel is not em- 
ployed, the water wheels and gearing are carried by supports built in the 
bed of the stream. 

3344. G. Hasettine, “ Rotary engines.".—A communication.—Dated 15th 
October, 1873. 

The nature of this invention consists in improvements in the construc- 
tion of rotary engines, whereby their durability and effectiveness are 
increased. Loose rings with pistons in a rotaryengine are used, the inner 
cylinder of which is eccentric to the outer cyllnder. Springs in combina- 
tion with the said rings and pistons are also used. Thesaid pistons have 
shoes substantially as and for the purpose set forth. 

1110. M. Vickers, Northumberland, “‘ Motive power.”—Dated 26th March, 
1875 


Motive power is produced by atmospheric and bydraulic pressure, 
which is caused to act on one side of a turbine by the circulation of water 
through the apparatus, such water descending from an open reservoir at 
top through a central pipe, and being returned to the reservoir by 
syphons, the pressure on the water passing to the turbine being increased 
by four hydraulic rams, 

1220. J. Newa.u, Dukinfleld, Cheshire, “‘ Producing motive force.”—Dated 
2nd April, 1873. 

The features of novelty in this invention consist in the utilisution of a 
force produced by any joint application of the laws of mechanics and 
hydrostatics, which is accomplished by an annular casing mounted in the 
peculiar manner described and fitted with pistons round ita periphery, 
which are acted upon simultaneously by a liquid or fluid pressure, and 
so produce an eccentric revolving motion in the annular casing, which 
is communicated by a strap or spur gearing as a motive power for any 
purpose required. 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc, 

1371. W. Foor and H. 8. Grecory, Somerset, “ Hoops for railway trucks.” 

—Dated 16th April, 1873. 

This consists in forming hoops with a double joint or loop at one end, 
to enable them to be thrown upwards as well as sideways, the other end 
being tapered and formed with a shoulder to take into a socket in the 
side of thetruck. The hoop is in most cases jointed at or near the centre 
to permit of one portion being folded over upon the other. 

1334. E. I. Berrnon, Romsey, Hampshire, *‘ Collapsible boats.” —Dated 16th 

April, 1873. 

First, jointed thwarts are dispensed with and gunwale stanchions are 
made in one piece and of metal ; Secondly, fore and aft timbers are built 
by bending strips of wood layer over layer ; Thirdly, the timbers are 
fastened together by a strap of metal and a link ; Fourthly, the lowering 
gear is constructed with V-grooved wheels and whelp wheels with end- 
less chain ; Fifthly, the detaching gear is a bolt with a lever attached to 
the lower block. 

1388. J. FowLer and G. MacKay, Harrogate, Yorkshire, “ Carriages and 

wagons.” — Dated 17th April, 1873. 

First, for raising or lowering a pin joint is used, fixed to body, pillar, 

to it, 


height of the ship. Ry this method of construction the displacement or 

pnw ge power is greatly added to. A rudder must be provided at each 

end of the ship. The yards and sails are placed fore and aft, and in 

order to tack, the yard arms and sails are simply brought from port to 

starboard or vice 

1350. R. Dunn, Plymouth, Devonshire, ‘“‘ Di ting or disengaging 
ian applicable to lowering ships’ boats, d&c.”—Dated 14th April, 

873. 





The apparatus consists of two paraliel plates or cheeks connected b; 
transverse pins, and having formed in the upper or lower part thereof, 
oblique or parallel slots for the a of holding the ring or hook to 
which the weight is suspended. tween the cheeks is pivoted a hooked 
lever, the hollows of the hook being, when in its no; ition, across 
or at right angles with the upper part of the slots in the cheeks, thus 
acting as a mousing, the ring or hook being released by actuating the 
end of the lever. ¢ lowering apparatus consists of a pulley block, the 
outside cheeks of which project beyond the sheaves, and are connecsed 
by a pin, over or round which the fall of the rope is placed. 


1361. R. Arkux, London, “ Construction of ships.”—Dated 4th April, 1873. 
The invention consists in constructing the vessel parts, placed 
parallel to each other, and being copnected together at their upper parts 
These three parts are constructed of steel and are filled with cork, and 
the centre one has sliding keels fitted thereto. This vessel is propelled by 


" means of air compressed in the rolling and pitching motion thereof. 


1363. H. Huisu, Plymouth, “ Lowering boats at sca.”"—Dated 1ith April 
1873. 

In the apparatus described in this specification a barrel is carried by the 
ship, and has acomapresser upon it with aline attached by which the speed of 
lowering can be governed. Two chains wound on to the barrel pass over 
pulleys on the davits, and at their ends carry self-disengaging houks. The 
boat suspended from these hooks by rings, and when the strain upon the 
rings is taken off by the boat touching the water the hooks open and the 
boat is set free. To ensure that both hooks shall be freed simultaneously the 
rings are hooked over bent levers at the two ends of the boat, the lever. 
are connected together by a link—if the hook at one end becomes dis- 
engaged. the levers are thereby set free to turn and the ring at the opposite 
end slips off and is so set free, or the two rings are coupled to a chain led 
over pulleys fixed to the boat's keel, so that if the ring at eitber eud is 
disengaged the other draws the chuin clear of the boat. 

1389. L. J. Topp, Leith, Mid Lothian, N.B., ** Steam tramways, d&c.”— Dated 
17th April, 1873. 

in alocomotive made with the improvements there are large driving 
wheels without springs, and small leading wheels with springs, the 
driving wheels being actuated through wheel gearing from a cylinder or 
cylinders on top of the Loler, the gearing being capable of driving pumps 
when the locomotive is standing. The exhaust steam is arranged to work 
a blowing fan, and peculiar condensing arrangements are used in com- 
bination, whereby the blast is heated. The blast is led into a closed 
ashpit, and bas access thence by tuycres above the grate bottom. A 
tubular circulating grate bottom is tu be used in some cases. For con- 
necting the locomotive to the car a long rigid bar is used, extending as 
nearly as possible to the leading axle of the latter. A pillar, by preference 
worked by steam and carried by the engine, is provided for raising and 
turning the engine round. Brakes are connected to the reversing handle 
to facilitate the stopping of the locomotive. Guard plates are placed 
round the fronts of the leading wheels to reduce the injury to any person 
accidentally in front. For very steep tramways rubber tires are used, such 
— being formed with lateral projections on which metal shoes ure 

neld. . 

1442. J. Hexperson, Leith, ‘* Propulsion of vessels.”.—Dated 21st April, 

This invention consists of an improved means of propelling ships by an 
arrangement of water forcing cylinders with reciprocating pistoas, or two, 
four, or other number, placed as low as possible with their open furcing 
end for going “ahead ” at the extreme stern, and having their piston-rods 
working out through stuffing-boxes in their inner or forward closed ends, 
so that the piston-rods of the two middle cylinders, being set in line with 
and either formed in one with or coupled to the back ends of the piston- 
rods of two of the cylinders of the steam engines, will thus be worked 
directly by them ; while connecting-rods from the piston-rods working 
out shrough stuflfing-boxes in the inner or fore end of the cylinders of the 
steam engine, all actuate a transverse crank shaft, which by other cranks 
set at different angles and connecting-rods brought back to the piston- 
rods of the other water-forcing pumps will actuate them. When the 
engines and pumps are set on, the ship is propelled forward or “ ahead” 
by the full power of the engines forcing the water out of the back open 
ends of the water cylinders on the out-stroke of their pistons, and on the 
in-stroke the water follows up the piston by gravitation. Then for pro- 
pelling the ship backwards or “‘ astern ” the water pistons are fitted with 
disc india-rubber or metallic valves on the inner close end of the cylinders, 
which are ech fitted with angled pipes led forward and opening through 
the sides of the ship by sluice valves, so that when these valves and 
sluices are opened, the inner close ends of the water cylinders act as 
forcing pumps, filling and receiving the water through the pistons and 
their valves on the out-stroke, and forcing it out through the said pipes 
and their open sluices on the in-stroke, which by this forcing and dis- 
placement of the water forward and the reaction propels the ship ‘ astern ” 
without stoppingfor interfering with the motion of the engines. 

1735. C. D. Ape, London, ** Working brakes and coiimunicating signals on 
ravlicay trains by jluid pressure.” —A communication. - Dated 13th May, 
1873. 

These improvements have reference to appiratus for working brakes 
and communicating signals on railway trains described in the specifica- 
tions to patents No. 2235, of 1ith August, 1870: No. 2436, of 15th Septem- 
ber. 1871; No. 2684, of lUth October, 1871; No. 595, of 24th February, 
1872; No. 933, of 28th March, 1872. No. 1226, of 24th April, 1872; No. 161, 
of 4th June, 1872; and No. 2018, of 4th July, 1872. The present inven- 
tion relates to improvements in the construction, arrangement, and 
operation of the pumping engine, the communicating pipes with their 
cocks, valves, and couplings, the brake blocks and levers, the automatic 
mechanism for applying the brakes and giving alarm in cases of accident, 
and the means of providing pressure for working the apparatus such as 
was described in the specifications above referred to. One of the present 
improvements relates to the construction and working of the rotary slide 
of the auxiliary cylinder, the piston of which works the slide valve of the 
main cylinder of the pumping engine. By the improved construction the 
said rotary slide is relieved of pressure, so that it dues not tend to become 
tightened in its conical seat or casing, and the rod which works it is also 
relieved of pressure to a certain extent, so that it does not tend to move 
it untimely. Another of the present improvements relates to the 
couplings used for uniting the communicating pipes from carriage to car- 
riage. For duplicate pipes couplings are ongiepea consisting of male and 
female parts, which when put together are made to constitute a tight 
joint by means of a caoutchouc tubular packing. For single pipes or for 
a third line of pipes, when three lines are employed, couplings are used, 
each half of which has a male and female part ligutly jointed in a similar 
manner, and is provided with levers by whieh the springs that hold the 
halves together can be released by the grasp of the hand. Also single 
pipes or for the third line of pipes couplings are used, the two halves of 
which butt together, the joint being tightened by an annular packing of 
caoutchouc which closes when subjected to pressure. Another of the 
present improvements relates to the construction of two-way, three-way, 
and four-way cocks, and cocks with a greater number of branches em- 
ployed in connection with the communicating pipes and valves. The 
larger end of the valve is covered with a cap, so that the fluid pressure 
acting on the larger area tends to tighten the plug. Another of the pre- 
sent improvements relates to the valves onene for directing the fluid 
pressure so as to act on the pistons of the brake cylinders, or to relieve 
them of pressure. The operation of several valves arranged in one case 
is governed by a flexible diaphragm, which is bulged by excess of fluid 
pressure aor on the one side or the other side of it. A modified 
arrangement of such valves is applicable when the apparatus is worked 
by a reduction of pressure instead of an increase of pressure. Others of 
the present improvements relate to constructive details of the check and 
other valves employed in connection with the apparatus, introduced in 
order to render them more simple and efficient. Another of the present 
improvements relates to the automatic tripping apparatus and its opera- 
tion on the system of valves, so that when a carriage leaves the track or 
becomes detached from the train, the brakes are caused to be applied and 
alarm signals to be given, and to a combination therewith of means by 
which a passenger in any covapartment of the train can bring the brake 
and signal apparatus into action, such act being notified by a tell-tale 

, Which indicates the compartment where the act was performed. 











elbow, or other suitable part, a spiral or barrel spring is 
sliding in a projection on the head pillar; to lower the carriage head 
the spring is compressed ; Secondly, a cantrail joint is used to form a 
solid prop, with collar to recéive a projection on the inside of the bead 
rod ; Thirdly, head pillar carries a lock acted on by the glass frame to 
secure the head when the glass frame is up. 

oh eran, London, “ Preventing ships from sinking.” —Dated 12th 

pret, io. 

To prevent the sinking of ships by making the decks and openings air 
tight, and to prevent boats frou cinting ine being ——, sf 
1349. W. H. Crispin, Stratford, Essex, “ Construction i ame 

14th April, 1873.” an ee ae 

A transverse frame is placed at each end of the ship at or near the 
light water line. A midship frame is placed at the waist of the ship. 
The planks or plates are carried from the bottom of the midship frame to 
the transverse frame at each end, follo the line of keel and dead 
wood, and with the rise of the floor at midships until the frame at 
each end is covered. The planking or plating is continued to the 
midehip section, from which point the planks or plates run up to the full 





"i 
Another of the present improvements relates to the ratchet apparatus, 
whereby the slacx of the brake-rods and levers is taken up, so that the 
action of the piston of the brake cylinder is rendered effective throughout 
its stroke ; and to a modification of the connection between the pistun- 
rod and the lever which works the brakes whereby the first part of the 
stroke of the said lever, made before the brake blocks reach the wheels, 
is effected rapidly, while the latter part of the stroke, when the blocks 
are brought to bear on the wheels, is effected more slowly and with 
greater power. Others of the present improvements relate to the con- 
structive details of the brake blocks, and the rods by which they are sus- 
pended and connected to the levers which work them, such details being 
contrived so as to combine strength with menauenh ous aes the brake 
er 


blocks a fair bearing on the w! and to capable of being 

y semanas, and adjusted. Another of the present im- 
provements whereby a number of annular jets of 
steam or other fluid under pressure are ¢ to exhaust air from the 


and to 
hereby the reducti thus effected can be made to 








pipes in which pressure is thus reduced below that of the atmosphere. 
Another of the present improvements relates to means of putting the 
——— brake and signal apparatus in action vy electricity, valves 

ing arranged in connection with the armatures of electro-magnets, so a8 
to open or close communication for the compressed or dilated fluid, accord- 
ing as the electro-magnets are rendered active by the transmission of 
electric currents through their coils or rendered inactive by the cessatiun 
of such currents. And finally the present improvements relate also to 
certain arrangements of the duplicate and triplicate lines of pipes com- 
municating throughout a train, and auxiliary reservoirs in carriages of a 
train in combination with several improved valves, cocks, couplings, and 
other details of apparatus referred to above, in such manner that the 
brakes can be worked with variable force, and signals can be com- 
municated either by bringing an increase or a decrease of pressure to act 
at will, or automatically in case of a pipe, reservoir, or coupling giving 
way, of a carriage leaving the track, or of a train becoming separated. 
The improvements, being chiefly in constructive detail, are illustrated by 
drawings. 

01. W. H. Sxipmore, Philadelphia, U.S., “ Buffer and coupling apparatus 

of railway carriages.” — Dated Wth August, 1873. 

This invention consists in certain improved means designed to accom- 
plish the following results, viz., First, to enable the cars to automatically 
connect with each other by means of hook couplings ; Secondly, to press 
the cars from each other when thus Looked, so as to cause the hooks 
always to remain in firm contact with the shoulders or detents over which 
they enyage ; and, Thirdly, to cnable the attendant to disengage the cars 
whenever desired. The invention also relates to and includes the use of 
the old fashioned Jink and pin coupling in combination with the parts 
which effect the alove results, so as to enable a car provided with the 
inventor’s improvements to be coupled with the old fashioned cars, and 
consists, in the employment, in connection with the o'd fashioned draw 
head and coupling of an autematic coupling so constructed as to be thrown 
into position for use when required or drawn out of the way when not 
required ; and to this end he casts upon the side of the draw head a flanged 
inclined hook guide and holder ; on the opposite side of the draw bar he 
attaches a hook bar, and provides for its longitudinal movement a slot 
furmed in the bar. In order to provide for the necessary means for lock- 
ing, he by preference arranges upon a pin outside of the hook 
bar. a lever having a segmental flanged rim, so that when the 
hook bar is thrust forward the arms of the lever can drop, bringing 
the segmental flange directly behind the end of the hook bar. 
And in order to release the hook bar all that is necessary is to raise the 
end of the lever to a horizontal position. In order to hold the hooks 
securely to the shoulder be applies a metallic buffer plate having a flat 
horizontal part, the rear end of which is semicircular and provided with 
an opening having a front vertical flange. This plate is set in a suitable 
recess in the platform, where it is secured by a pin or pins, sv as to be 
capable of turuing horizontally sufficiently tou enable the faces of the 
buffer plates of two adjacent cars to remain in fair contact when the cars 
are moving, and however great may be their sway upon their trucks or 
springs. A strong spring is inserted between the front flange of the 
buffer plate and the edge of the platform. The edge of the platform may 
be protected with metal, but by preference he applies to it a stout metallic 
block for the protection of the platform and at the same time as a support 
for the spring and also as a stop for the sliding plate to limit its buck- 
ward movement when the cars come together, and thus protect passengers 
or employés from injury The buffer plate is covered by a metallic plate 
to protect it and the parts connected with it from dust and dirt. The 
spring above referred to serves to press the cars apart after they are 
coupled, and thus hold each hook firmly against the shoulders of the 
couplings. In order to provide the means for uncoupling the cars he 
extends « rocking plate under each draw bar directly behind the draw 
head and arranged in such a manner that its front edge will lift both houks 
at the same time, and detach them from the drawheads, such rocking 
plate being connected with a suitable hand lever. 

2807. A. M. Crank, London, “ Propulsion of vessels."—A communication. 
—Dated 26th August, 1873. 

By this invention it is proposed to utilise some of the water raised up 
by the waves of the sea to propel vessels, by having water tanks on the 
sides, and if desired in the hold or other part of the vessel, arranged to 
fill when the waves rise relatively to the vessel, or the latter sinks 
relatively to them, and retain the water or most of it and cause it to 
escape at the water level or thereabouts when the vessel rises or the waves 
fall through issues, by which a propelling furce is produced on the vessel 
1076. H. Bessemer, Denmark-hill, Surrey, “‘ Controlling and regulating 

suspended saloons.”—Dated 22nd March, 1873. 

In the apparatus described in this specification the vis inertia of a 
heavy circular mass of metal accurately balanced on horizontal axes 
resting on bearings carried by a strong frame is made use of to control an 
indicator for indicating the number of degrees which the frame may move 
in either direction from a true horizontul line, or to act upon valves of 
liydraulic apparatus or electrical contact apparatus for controlling the 
movement of suspended saloons, floors, or platforms, or for discharging 
marine artillery. In order to prevent the action of the bearings against 
the axes from partially turning the mass round a small weight projecting 
downwards from the mass is made use of, and by its pendulous action 
tends to keep the mass of metal from altering its position, but this weight 
is so small in proportion to the large mass as not to impart to it any axial 
motion. 
lov2. J. G. Laurie, Glasgow, “ Docking of ships.”"—Dated 25th March, 

1873. 

In carrying out the invention a number of saucers or pontoons for 
floating ships out of water are provided, but instead of raising these 
saucers or pontuous by means of expensive and complicated machinery, 
they are used in combination with a basin, lock, or dock of the ordinary 
excavated kind. 

1140. R. Lister, Haydon Bridge, Northumberland, ‘* Screw propeller for 
” vessels.”— Dated 27th March, 1273. 

In carrying the First part of the invention into effect the inventor 
places and arranges open ended tubes either inside or outside and at any 
suitable distance below the water-line of the vessel and running longi- 
tudinally central from end to end or at the rear or front parts or other 
shorter parts thereof, or at the bottom or sides of the vessel, and within (or 
partly within) the said tube or tubes (and partly naked) he arranges a 
longitudinal screw or screws of any required pitch and of the construc- 
tiun hereafter described. The improved machinery for making the im- 
proved longitudinal screws or propellers consists mainly of sliding uprights 
placed in a frame which move towards each other as the plate of which 
the screw is made is bent or twisted to the required shape by two circular 
chucks working in the same und receiving motion in opposite directions 
from gearing actuated by handles or steam power. The uprights are 
guided by rods passing through suitable guide pieces. 

232. A. J. Mauer, Dublin, “ Hooking or securing, and for unhooling or 
unloosing horses from tramway or other cars or carriages while the same 
are in motion.”—Dated 3rd April, 1873 

The construction and employment uf a jointed or hinged bar or point 
of attachment standing out the required distance from the horse's hind 
legs, and capable of being attached and detached without the attendants 
leaving their respective places. 





Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 


1873. 

This invention is applicable to velvets, velveteens. and other pile fabrics, 
in which the pile is produced by the weft. an:l it consists in an improved 
mode of stitching or binding the pile to the back or foundation of the 
fabric, whereby it is more firmly secured than by the usual mode of 
weaving, and consequently the subsequent operations of cutting, dressing, 
and finishing can be performed without danger of loosening the pile. 

1356. M. Know es, Blackburn, Lancashire, and A. CHALK, Clitheroe, 
Lancashire, “ Self-ucting apparatus for damping the warp in looms 
during the process of weaving.” —Du-ed 15th April, 1873 

This invention is a self-acting apparatus for damping the warp during 
its weaving, and consists of a beam or roller of wood or other porous 
material, formed with a tube or cavity; tnis cavity is fed with the 
damping fluid, which finds its way through the pores to the surface in 
contact with the yarn. In one form of the apparatus we have a tube of 
metal or other material perforated with holes; upon this tube the 
inventor places sufficient rings or discs of wood or other porous material, 
to furm a compact roller when screwed up by 4 nut at one end; this roller 
they place in ccntact with the yarn near to the usual position of the back 
rest, the yarn causing the roller to turn, and the rest being either used 
or not. The tube may be fed with fluid at both ends, but they usually 
fved at one end only ; this fluid finds its way through the holes in the 
tubes, and the pores of the material to the surface of the roller, which 
they usually coger with one or more layers of cloth tw eqyudlise the 
distribution. One end of the tube is usually plugged up, and formed to 
turn in a bearing, the other end being formed with a water-tight gland 
box, in which it turns. Another form of the apparatus consists of a 
beam of wood or other porous material, formed with an internal cavity, 
and fed with the damping fluid ; it is p! wed similar to the roller before 
described, but ins of turning round it vibrates with yarn, 
formed with journals for the purpose ; a stop bracket serves to prevent {i 

over, and an elastic tube couples it with the fluid supply. For 
pw = either of the above forms of apparatus with fluid they either 
convey it to each apparatus in pipes or furnish each loom with a eistern, 
to which they connect the apparatus, a tap serving te regulate the 
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quantity or ptessure. When they use the ordinary back rest they can 

regulate the quantity of fluid given to the yarn by on or depressing 

the back rest, and so allowing the yarn to be in contact with more or less 

damping surface, 

1357. W. Brooxes, London, “ Reins pile fabrics, such as velvet and 
velveteen,.”—Dated 15th April, 1873. 

The object of this invention is to substitute mechanism or a) tus 
for the knives or cutters hitherto in use for cut the surface 
of weft in order to obtain the velvety surface of velveteens aud similar 
fabrics, The velvet or fabric is over a fixed table from a feed roller 
to a delivery roller, both provided with card teeth. Suspended from a 
horizontal bar above and a little behind the said table is a series of hooks 
bent at right angles horizontally, so as to rest upon the table. Into the 
end of each hook arm fits loosely a needle or point arranged so as 
penetrate into and through one of the lines of loops to be severed, 
A eutter working fn a groove or depression in each of the hook arms 
severs the weft threads or loops as they are drawn forward on the hook 
arms, To prevent any deviation of the said points or needles during the 
advance of the fabric, a plate of magnetised steel or an electro-magnet or 
an ordinary magnet is imbedded in the table under the needles, The 
magnetic action of the said plate acting on the needles prevents them 
from rising or passing over any of the loops, The above mechanism, or 
such mechanism somewhat modified, may be used during the process of 
weaving or after the weaving is completed. When used during the 
weaving process a metal plate may be fixed above the fabric, and a 
second plate below the fabric, so that should the needles deviate from 
their course above or below the fabric they will come in contact with one 
of the said plates, and the hooks being made to form one of the poles of 
an electric battery, and the plates the other pole, the electric current 
produced by the contact may be caused to act on an electro magnet, and 
thus caused to disconnect the machine. The passage of the hooks and 
needles through the loops may be facilitated by creasing or gathering 
together the fabric, whieh may be effected by passing it round a roller 
made up of metallic dises and india-rubber washers interposed, and 
screwing up a frame upon the said roller so as to compress the elastic 
washers, Steel cutters being liable to become blunt, very thin platinum 
wires, heated to redness by an electric current, or the sparks travelling 
between two platinum wires may be substituted for steel cutters, and 
may also be applied to cutting or severing the velvet threads of double 
woven velvet, 

1401. G, Matcoum, Cordale Print Works, Dumbartonshire, N.B., ‘‘ Printing 
ornamental fabries.”—-Dated 18th April, 1873. 

In carrying out the invention a table is provided on which the calico or 
other fabric is laid. It is stationary whilst being printed, and is shifted 
along after each portion has been printed. The printing rollers, of which 
there will always be at least two acting together, are rolled over the 
fabric in the process of printing, acting as supports to a frame or carriage 
which connects them, and which carries the parts required in immediate 
connection. The two or more rollers of cach carriage are mace to register 
accurately with each other by connecting rods jointed on crank pins 
attached to their ends, and the carriages move between fixed guide rails, 
1184. E, Hotpen, Bradford, ‘* Preparing wool and other fibres.” —Dated 31st 

March, 1873. 

The object of the invention is to secure increased uniformity to the size 
or form of the sliver obtained when preparing the fibres by a combing 
process. For this purpose, when preparing fibres by a combing process 
before final combing, the sliver, in place of being at once conducted away 
by drawing-off rollers and a drawing leather, is accumulated into sheets 
on an extra endless apron or belt, and supporting rollers acting with the 
ordinary drawing-off apron, 

1202. F, Jounston and R, T. Corron, Blackburn, Lancashire, “ Looms.” — 
Dated lat April, 1873. 

This invention is a self-acting apparatus for weaving into a piece of 
cloth a different pattern to the remainder of the cloth, which pattern is 
termed by the inventors the “fancy pattern.” From any part of the 
loom’s motion is driven a train of wheels, some of which are changed at 
pleasure ; the last of theae wheels is connected with a dise perforated 
with slots, and carrying pins and projections which actuate a lever serving 
to throw in and out of gear the apparatus for working the ‘ fancy 
pattern,” which apparatus may be either a “ dobby,” jacquard, or other 
shedding motion, or a ‘* drop-box,” circular box, or oscillating box loom. 
If in any of these the pattern cylinder be moved by a catch the catch is held 
in suspense, and the *‘ fancy pattern ” is commenced by allowing the said 
catch to drop into the ratchet wheel, the before-named lever actuating 
the said catch. For regulating the length of the “ fancy pattern” the pins 
are made of a certain breadth and the lever of a certain length, or another 
ratchet wheel is placed on the pattern cylinder and another catch to work 
in it, or the two catches are allowed to work into the one ratchet wheel. 
The first catch is held in suspense by a swell in the lag, card link, or pin 
of the pattern chain or on the pattern cylinder, the second catch is held in 
suspense by a spring or weight, or when the pattern cylirder has no other 
motion than that of turning round, the pour 4 is allowed to rest in the 
wheel. When the * fancy pattern” should commence, the combination of 
wheels and pins before-named actuate the lever, which in turn actuates 
the second catch, and so moves the pattern cylinder one point forward, 
which allows the first or ordinary working catch to drop into the wheel 
and continue the working of the pattern cylinder till the “ fancy 
pattern ” is finished, when the swell belovenemed throws the catch out of 
action, If the pattern cylinder of any of the above apparatus for pro- 
ducing the ‘fancy pattern” be moved by gearing instead of by a catch a 
clutch box is used, thrown in and out of gear by the lever before named. 
If the “fancy pattern” is produced by several picks of weft thrown into 
one shed, and the remainder of the cloth is plain or twilled worked by 
ordinary treading tappets ; such “‘ fancy pattern” is formed by arresting 
the action of the treading tappets, such tappets being made loose on their 
shaft and carrying a spring having a pointed end fitting into a notch in 
the shaft, but which is capable of being thrown out of the notch or 
allowed to catch in the same by a fork actuated from the pattern cylinder ; 
the said pattern cylinder being actuated by the combination of wheel. 
lever, pins, and catches beforenamed. . 
1238. A, V. Newton, London, *‘ Shuttle motion for looms.”—A communica- 

tion. —Dated 3rd —_ 1873. 

This invention, which is more particularly designed to be applied to 
narrow ware looms, consists in a novel construction and arrangement 
of the shuttle operating mechanism, whereby, among other advantages, 
provision is made for a very rapid motion, = 





Class 4.-AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour. 
Mills, de. 
1385. M. W. Ivison, Glasgow, N.B., “ Sheep dip."—Dated 17th April, 1873. 

The feature of novelty which constitutes this invention consists in com- 
pounding or mixing together green gas oil, palm oil, or other grease or 
fat, caustic soda, caustic potash, water, and glue, so as to form adip for 
sheep and other animals, 

1393. G. Cunrrr, North Walsham, ‘‘ Double furrow ploughs."—Dated 17th 
April, 1873. 

This plough is made so that it can be used both asa single or double 
furrow plough for the purpose of drawing out and making up work 
without the aid of any other plough. Also this invention consists of a 
frame working on a fulerum to which is attached a fore-carriage axle 
and wheels for the purpose of locking and drawing, by which means the 
plough turns into and out of work with the greatest ease ; the depth of 
ploughing is regulated by a bolt in a transverse direction through the 


frame will be secured. When = oe > oe ae it is held in 

_ e a ~ surface of = | 
according to one arrangement by wedges of prepared india-rubber, an 
qooevdiinn to another arrangement the glass is held in position by stri 
or pieces of prepared india-rubber secured by screws, pins, or, ai. 
The lower inner surfaces of these grooves of frames for roof or such like 
lights are formed with channels to facilitate the conducting away of water 
from condensation or other moisture, 


1878. J. Boorn, York, “ Kitchen ranges.”—Dated 16th April, 1873. 

This range is constructed so thut the top of the oven shall be a little 
higher (say six inches) above the top grate or fire-bar; the oven is pro- 
vided with a hollow top or of two plates, leaving space between the two 
for the passage of heated over the oven between these plates, and 
this space the inventor divides by a diagonal mid-feather, the flues — 
so arranged as, that as the heat, after passing through _ oven an 

e midfeath 


Class 6,- FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, de." 
en London, ‘‘ Revol Pm, ication.—Dated 15th 


arranging and working tho battery, and cepacia in the use ols pel 

use of a paw 
withoutaspring, and inthe ent and construction of soeebe- 
ing fire-arms to simplifiy the same, render them cheap and easy to 


1422. J. Dee.ey and J. 8. Epar, Ya , Worcestershire, ‘ Breech-loading 
small-arms, "— Dated 19th April, 1873. 

According to this invention the mechanism of vertical sliding block 
guns is arranged as follows :—The block is raised and lowered by the 
trigger guard, which is jointed to the body, a hooked arm on the r 
= engaging with a recess in the block. The tumbler turns on a joint 
n front of the sliding block. On the lowering of the trigger guard to 
open the breech an arm on the tumbler causes the latter to turn on its 
joint and engage the sear with the said tumbler and cock the gun. By 
the same motion the striker is drawn back. The extractor is worked by 
an arm by the trigger guard. The hammer may act directly on 
the cartridge. For ting and di ting the “‘ fore ends” of guns 
a lever pressed upon by a ing is used, a hooked projection on the 

derside of the said lever taking when the lever is shut down under the 











ascending the end of the oven, will on one side 

along the hollow top of the oven and return round the end of the mid- 

feather down the back of the oven; a ventilator placed over the oven 

serves for the pu of relieving the oven from steam and also as a ven- 

tilator to the kitchen generally. 

1875. J. Foster and J. H. Foster, York, ‘* Cooking range.”—Dated 16th 
April, 1878. 

This invention consists in constructing the grate or portion which con- 
tains the fire so that the ribs or bars ure on each side as well as the front, 
and in having two side plates 2 the floor, and to which the 
grate is secured, a space being allowed betwixt the said plates and the 
ribs or bars on each side, perforations or gratings being made in the side 
plates opposite to them. The grate extends further into the room than 
heretofore, and over it is a plate which forms the top of the stove, and 
which extends from the front to the back of the fire-place, i bein, 
made in this top for the purpose of heating anything required. Behinc 
the fire-grate the inventors construct a cast iron box flue, the top plate 
serving also as a cover for it, and in the back part they have a short ver- 
tical pipe or flue to assist the draught, and in front of this pipe they have 
a plate extending across between the oven and the boiler, with a slot hole 
in it fora damper to slide in over the top of the pipe to regulate the 
draught as required. 


1377. W. Suaw, York, “ Forming and pressing bricks."—Dated 16th April, 
1873. 


io 

Moulds are formed on the periphery of a cylinder, to which an inter- 
mittent motion is imparted ; the material is fed by a tube containing a 
revolving shaft carrying a worm or screw ; after each mould is filled it is 
brought under a presser, the forms being pressed are carried off ona 
travelling sheet. Sometimes a horizontal sliding table is used instead of 
the cylinder having a motion similar to that of a planing machine. The 
material to be formed is fed through a feeding-box above the table, which 
is forced through the feeder by eccentrics, cams, or equivalent means. 


1381. J. Denvey, Cheltenham, “ Fire-places or grates."—Dated 16th April, 
1873. 


The novelty consists in causing a circulation of the air in a room in 
which an open fire grate or stove (provided with a hollow air chamber at 
back and sides) is placed by making suitable openings at the upper and 
lower parts of the grate, first communicating with said air chamber, and 
regulated by suitable valves. 

1860. 8. W. CLovon, Stanning, Yorkshire, “ Fire-grates.”—Dated 15th April, 
1873. 

According to one ‘modification is arranged the roasting oven and the 
boiler on opposite sides of the fire, and above the former a baking oven, 
and behind the fire a hot-air chest. The ovens and boilers are encom 
by flues running from the fire to three other flues, each provided with a 
damper, another flue running from the fire to fourth flue with damper. He 
provides the grate with vertical bars and a draw for ashes, and each of the 
ovens with movable shelves. If the boiler is of cast iron, he provides a 
pipe running into the fire and back to admit of the water being boiled 
more speedily. But if the boiler be of wrought ron (for high pressure), 
he supplies it from a cold water cistern by a wrought iron pipe passing 
under the boiler through the fire to its upper part. When an open fire is 
required a centre hot plate placed behind and above the fire is thrown 
back and a narrow feed-plate just under it turned over or drawn forward 
to form a jockey bar. Some movable plates are also pulled forward the 
back laps of which come over the fire to the oven. hen the fire is not 
required, gas heating apparatus may be used with advantage ; it is placed 
above the boiler, The size of the fire is regulated by a loose 
end iron inserted between the bars, and the heat may be increased 
by hanging a plain blower plate against the top part of the 
front Lars. The centre hot plate encloses the hot air chest, which 
is supplied with fresh air, and has an outlet pipe leading to 
rooms above, so that by turning on a tap in the room required it can be 
quickly warmed by fresh warm air, According to a Second modification 
he arranges a hot hearth with a sunken oven and cover and boiler. 
According to a Third modification he carries the flues right and left with 
covers over the fires and flues secured with catches. According to a 
Fourth modification he provides a gas and coal stove combined with a fire 
place at one end and a flue running along the bottom and returning over 
and back to the exit pipe, thus securing all the heating surface, but when 
required only for top heat he reverses a damper over the fire with a key. 
The improved cement for uniting the joints of the various parts he forms 
by mixing fine sieved quick-lime with turpentine and boiled linseed oil 
toa proper or pasty consistency for plain work, adding a little white or 
red lead for steam-pipe joints. 


1396. T. NickLin and J. Frost, Dresden, Stafford, ‘‘ Ovens for firing pottery- 
ware, viz., china, earthenware, bricks, dc.”—Dated 17th April, 1873. 

A circular domed oven of brick with fire-places around the base and 
bags or flues from the same into the oven ; a bottom with perforations 
under which are arranged certain flues—which communicate with a 
central vertical shaft—the heat from the fire-places is thus conducted 
through the bags or flues into the oven—again down through the per- 
forations in the bottom into and through the flues, and from thence to the 
central shaft, 

1410. B. Hunt, London, “' Firing ceramic, dc.”—A communication.— Dated 
18th April, 1873. 

The principal feature of this invention ists in the ti and 
intermittent firing of the ceramic or other articles by gas produced by 
wenerators and admitted into diff t rooms (two ranges of which com- 
pone the oven) by canals and valves. These rooms contain the articles to 
»¢ fired, and are separated by walls, but communicate by canals. The 
gas can be directed at pleasure from the generators to either side of the 
oven by means of the canals and other valves. On entering any room the 
gas mixes with the air and is lighted, the hot air of one room passing 
into the next, and thus pre the same to receive and inflame the 
ft the excess of combustion upachimney. The flame resultin 
heats first the room in which the gas is directed and passes through fol- 
lowing rooms, the communication after the last of which is obstructed by 
a clay slab, When the firing is completed in any room the supply of gas 
thereto is discontinued and admitted to the next, on entering which it 











frame on which the plough rests when at work, 
1120. G. Ti. Dana, London, “ Flour."~—A communication.—Dated 26th 
March, 1873. 

The inventor combines with a flour bolt a fan and an air chamber, b: 
means of which air is made to pass through the bolting-cloth, and a bru 
or brushes below the said bolt to keep the meshes of the cloth free. 
The inventor arranges air-chambers above the said bolt. The said 
brushes are operated by an endless belt ; or he imparts to them a recipro- 
cating motion by means of a crank and connecting-rod; he employs a 
horizontal reciprocating bolt or shaker, and divides the same into longi- 
tudinal sections, and combines with the horizontal bolt or shaker a reel 
bolt also divided into sections. 

1228. W. CLark, London, “ Clipping or shearing horses, dc.”—Dated 3rd 
April, 1873, 

The novelty of the invention consists in applying to “ horse clippers” 
an arrangement of toggle-jointed levers in connection with the cutter 
plate of the same, that when actuated by the ordinary hand lever or an 
wT t of wut tic wheels and connecting rod will give or transmit 
to such plate a double action for each single movement of the hand lever 
or for each revolution of the driving disc or wheel. 








Class 5.—-BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, dc. 
1366. B, Gives, Blackheath, Kent, ‘‘ Cooking apparatus,”—Dated 16th April, 
1873. ad 
This spoentne consists of an oven of & square or other suitable form 
having double sides so as to leave a space or chamber between them, in 
which space or chamt ducting materials are so placed aa 





heat ig to 
allow of the circulation of the heated air from a jet or jets placed in 
the lower part of the chamber or space. wo) Y 
1369. W. C. Henperson, Bssex, ‘Frames to receive glass and means for 
afixing glass therein.”—Dated 16th April, 1873. 
to facilitate the ready application to 


The objects of the invention is 





diately ignites by the access of the warmed from the previous 

rooms, which process is repeated every time a fresh room is fired. 

1144. H. Cocxey and F. C. Cockxry, Frome, Selwood, Somersetshire, 
** Grates.” —Dated 27th March, 1873. 


loop on the underside of the barrels, and fixing the “fore end” in its 
Faw To disconnect tho fore end the thumb-plate end of the lever is 
ifted sufficiently from the slot in which it lies to disengage its hooked 
eg se from the loop. When this has been done the further motion 
of the lever causes its short arm to bear upon the loop, and thereby to 
start the “fore end” from its position. Various modifications of ‘the 
fastening and unfastening arrangements are described. 
1425. G. W. Renper, Newcastle-upon-Tyne, “Mounting and working 
ordnance.”—Dated 19th April, 1873. 

The invention has reference to the case of guns mounted en barbette 
or otherwise, in such manner that they are under cover of a parapet, 
except when raised for the purpose of being fired over a parapet. 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholsteru, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, dc, 

1886. E. Warp, London, ‘‘ Sewing machines.”--Dated 17th April, 1873. 

The invention has for its object improvements in sewing machines, and 
relates, First, to a novel mode of working the shuttle in arm machines ; 
Secondly, to a mode of quickly transforming an arm machine into a table 
machine, and vice versa ; and, Thirdly, to improvements in the mode of 
operating the feed lever when a top feed is employed, in order that the 
machine may be readily adjusted to feed either or thick work, as 
may be required. 

1458. F. J. Curgesproven, Liverpool, ‘‘ Machine for fliting the elastic gores in 
gaiter shoes.” —A communication, --Dated 21st April, 1873. 

A machine constructed accurding to this invention consists of four 
a parts :—First, a platform ; Secondly, a pair of clamps; Thirdly, 
a guide clamp; Fourthly, a pair of aeagal - tes. The functions of the 

latfurm are to serve as a platform — which all the work is done, to 

ndicate the position in which the different sized linings are to be placed 
preparatory to folding the edges, and to facilitate the folding after the 
finiog has been placed in position and secured by the clamps. This 
platform is secured upon a table nigh enough to bring it within con- 
venient reach of the operator, the table making part of the platform upon 
which the work is done. The position in which the different sized 
linings are placed upon the platform is indicated by figures or an index 
cut in the face of the platform plate, the different figures indicating the 
different sized shoes, fon nine to thirteen of children and from one to 
eleven of adults, 

1030. T. Bevinoron, “ Gloves.”—Dated 20th March, 1873. 

This consists in forming channels or grooves round the inside, the 
outside, or within the exterior and the lining of the cuffs or ends, for the 
reception of one or more bands, semi-hands, or strips of flexible material, 
such as steel or whalebone, covered or uncovered, for causing the cuffs or 
the wrist ends of gloves to grasp the wrist of the wearer while the gloves 
are upon the han is 
1182. W. Tay.or and H. L. Witson, Accrington, Lancashire, ‘‘ Wringing 

and mangling machines.”—Dated 31st March, 1873. 

This invention relates to apparatus for weighting the squeezing rollers 
of such machines, and comprises a series of levers so arranged as to dis- 
pense with the I weights heretofore employed. 

1206. N. + eee Liverpool, ‘ Mode of consuming fuel.”—Dated 1s 
April, 1873. 

She taventer makes an artificial fuel by combining with slag or 
metalliferous refuse (reduced to small particles), coal, coke, slack, cinders, 
shale, pitch, tar, or hydrocarbon oil, or two or more of these substances, 
and he consolidates the same into blocks by Iding with y or 
otherwise. 














Class 8.—_CHEMICAL. ’ 
Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cement, Paint, Manures, &c. 

1370. A, M. CrarKk, London, “ ion of alimentary substances.”— 
A communication.— Dated 16th April, 1873, 

This invention is based on the desiccation of ali ti ost. in 
vacuo, in the of hyg tric matters capable of absorbing the 
vapours of water as they form preferably sulphuric acid at from 48 to 52 
deg. Beaumé. The desiccating apparatus consists of a series of boxes, and 
of two series of air-pumps, one for producing a vacuum in each box, and 
the other for acting on the whole of the boxes. Each desiccating box is 
divided vertically into two equal ts, each half containing rows of 
leaden crays for the acid and of frames for the matters under treatment, 
disposed alternately to avoid congelation. 

1382. W. Hocktey, London, “ Treating, impregnating, and coating wood.” — 
16th April, 1873. 

This invention has for its object the preparation of a composition for 
treating, impregnating, and coating wood so as to render it impervious 
to water and other fluids, being particularly applicable for treating and 
wongneman Oe interior of casks, vats, or other hollow vessels made of 
wood, to render them impervious to the action of the malt liquor or other 
fluids they are required to contain. For this purpose what is generally 
known as paraflin wax is employed, purified and refined by boiling. To 
this gum anemie and gum galguminum is added in the proportions of 
about one ounce each to seven pounds of paraffin. About the same pro- 
portion of gum copal may be combined with the above ingredients for 
some purposes if desired. 

1342, W. Samir, Dublin, “‘ Peat fuel.”—Dated 12th April, 1873. 

This invention mainly consists in pugging or rendering plastic or semi- 
plastic peat rakings (stacking, drying, and raking the peat being the first 
part of the process), the same ly dried being afterwards formed 
jnto bricks, tiles, or other shapes fit for clamping. 

1346. H. B. Bartow, Manchester, “ Refrigerators.” —A;communication,— 
Dated 14th April, 1873. 

It is well known that if two vessels, one containing sulphuric acid and 

receiver of an ain pump and air exhausted 

therefrom, the water will be eva) , and the heat given off by 

the water will be absorbed by the acid until the remainder of the water 











This invention consists in constructing yoga either attached to the 
grate or separate, but used in connection with it, whereby cool airmay enter 
pipes placed in the bottom of the fire on the —_ and flow through 
them into a hot chamber at the back and from thence ag a pipe or 
pipes into the room; a circulation of air and diffusion of heat boing 
thereby’produced. The apparatus is constructed so that it may be appli 
to any existing stove, and removed therefrom for repairs, or otherwise, 
without destroying the grate. 

1176, T, C. Newron and G. Dawson, Thornecliffe Ironworks, near Sheffield, 

** Kitchen ranges.”—Dated 29th March, 1873, 

These pee consist in arranging a fire-place underneath the 
centre of a hot iy in which are arranged apertures for cooking utensils. 
The flame and heat from the fire-place pass laterally to the right and loft 
under the ends of the hot plate, and then enter vertical flues at the ends 
of the range. Ata convenient distance above the hot plate are —- 
two ovens, one at each end of the range, ery | a plate-warming chamber 
between them. The hot air from vertical flues passes from them into 


through suitable openings to the chimney. The outer ends of the ov 
and, if required, their backs, form hot air flues in which there is no cir- 
culation. By the described the current of hot air is con- 


t 
d ovens are heated gradually, uniformly, and 

with a small quantity of fuel, which’ may be’ of very inferior 
ity. ae pny i mpm Aye ee eed oh tre 
the hot plate is closed b; — 


i 





will be frozen. This invention is a the above principle, and the 
frigerat ‘ists mainly of four placed in pairs one above the 
other, ac’ like b ters; it is therefore intended to call the whole 
apparatus a metric refrigerator. 
1847. E. Lg yy London, “‘ Manufacture of aérated beverages.” —Dated 14th 
April, 1873. 

mie invention relates to certain novel atrated beverages, and to the 
apparatus to be employed in their facture, and ists in the 
samixture by the of an improved apparatus or of the a tus 
described in the specification of the patent of Clark and Winkle, No. 353, 
A.D., 1868, of atrated water with brandy, or of champagne with brandy 
of the best quality, whereby in the first instance an avrated alcoholic 
beverage which the inventor designates sparkling brandy is obtained ata 
cheap rate, and in the second ease an entirely novel, creamy, and 
sparkling beverage of the first quality, which he designates cognac 
cremant is produ 
1855. H. Epmunps, jun., J. A. Woop, Halifax, Yorkshire, and D. P. 

Wricut, Birmingham, “ Lighting and heating by the combustion of 
hydrocarbon and other volatile oils.”—Dated 15th April, 1873. 

The novelty of this invention consists in inducing an atmospheric 
current to pass over or through hydrocarbon or other volatile oil or spirit, 
or absorbent substances saturated therewith, by means of a chimney, 
thereby generating an inflammable gas, available for lighting, heating, 
cooking, &c., by means adapted for its combustion. 


1891. C. Eskrerr and H. Srar.e, Kingston-upon-Hull, “ Bn or hairs 

4 in extracting oil from oleaginous seeds, ne Dated 7th April, 

Making hairs or envelopes of paper millboard, being an improvement 
upon it No. 2706, a.p. 1869, 

Ingredients for cleansing and bleaching 

vegetable flores, auch as jute, hemp, flax, and cottons.” —Dated 17th April, 


1899. J. B. Rickarps, London, “ 
One combination consists of permanganate of potash and chloride of 
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hard. The second com- 
of potash and chloride of lime, to 


Manchester, ‘‘ Cooling fluids and liquids."—A commu- 
nication. —Dated 2ist April, 1873. 
This invention is applicable for cooling wort or the sac- 
charine infusion of malt, but it may be used for cooling other fluids and 
liquids ; the peculiar features of novelty is that the liquid to be cooled is 
protected frem contact with the atmosph The apparatus may be 
modified to cool liquids in vacuum, and in a constant current. 
1196. R. J. Gay, M . ** Me cof artificial fuels."—Dated 1st 


April, 1878. 
coat aust cinders, clinkers, and other coaly refuse are (if necessary) 
pulverised, nd, and then mixed with water, creosote, or suitable form 
of hydrocarbon. The compound fuel thus produced may be made into 
blocks, balls, or otherwise, and thus be used as ordinary fuel or as an 
auxiliary to ordinary fuel. 





a oat, fant 








Class 9.--ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 


1395. R. Coppinaton, London, “ Telegraphic apparatus.” —A communication. 
— Dated 17th April, 1873. 

A revolving = with motor, used as a unison device. Single 
keys representing a number of separate letters or characters. A con- 
ducting pile forming a repeating and adjustable circuit closer. A 
pulsating device governing a number of transmitting or receiving instru- 
ments; the transmitting impulses of the transmitters occupying the 
intervals between the pulsation of the governor. More than two operating 
instruments in combination with a single telegraphic line, simultaneously 
employed and transmitting different meseages in either or both directions, 
without conflict. A type wheel with a reci ting jou I 4 
A paper-holding cylinder having its line of printing around its circum- 
ference, and a longitudinal movement for placing the position of the 
lines. The paper-holdiag cylinder containing the paper internally, to be 
supplied to the outside. A number of mm BA = 2 coming one after 
another into position, so that the printing be continued on one 
while the message is being removed from another. The type-wheels or 
gear of a number of instruments made to differ relatively in position, so 
that the printing impulses of one instrument will not cause the other to 
print, but that they may print severally by different sive impul 
A heading or form-wheel in connection with a telegraphic instrument 
or mame also a paper-creaser or marker. A sounding device in 
combination with a printing telegraph, so that the instrument may print 
and sound simultaneously. A number of ciphers upon a type-wheel, 
which may be used singly or in numbers, during a single revolution of 
the type-wheel. An improved magnet giving an increased number 
of — ee impulses, An improved method and means for automatic 
operation. 

1188. W. Srence, London, “ Blectric telegraphs.” —A communication.—Dated 
8lst March, 1873. 

The invention consists in the employment of ive alp 
series, composed of conventional or stenographic signs, arranged on a 
chain of suitable composition, or on a band of woven fabric, gutta-percha 
paper, or other substance, for the purpose of transmitting any required 
sign by a single emission of a current. The said alphabetical series are 
—e in an order similar to that of the type wheels of the Hughes’ 

elegraph. 
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Class 10.—MISCELLANBHOUS. 
Including all patents not found under the preceding heads, 


inn Scan which being sensitive to heat will operate to bring 
indicating apparatus within the circuit of a galvanic battery. 
1208; 3 M. Jos, London, “' Knife-cleaning boards.”—Dated 31st March, 


The inventor forms a knife-board by co one or both sides of a 
board with a felt or fabric of animal or @ fibres on the same b 
card with kamptulicon, and in some cases saturates this covering wi 
size or tar. He also provides a tray or —- to contain the polishing 
powder, the knife board being placed within said tray with one of the 
covered surfaces downwards. 

1212. 3 a ee, “ Feeding steam boiler furnaces with fuel.”—Dated 

2 pril, 1873. 

A casing is fitted on the front of the furnace and contains a screw ; 
coal is fed into this casing from a hopper after passing between rollers 
to reduce it to one uniform size. screw is revolved from the out- 
side, and its blades spread the fuel evenly over the surface of the fire in 
thin layers. 

1304. A. M. Stiper, London, “ Burner for wicks.” Dated 9th April, 1873. 

In this burner a flat wick is drawn into an annular or cylindrical shape 
in atubular wick case by rack and pinion, space being left for the forma- 
tion of gas around the wick to prevent too rapid carbonisation. (ne or 
more bell-mouthed internal air pipes are used with air holes near the 
bottom receiving air through a space between the shell and wick-holder. 
There is a dome or curved cap at top. 

1308. J. H.. Jounson, London, *‘ Sand-banks.”--A communication.—Dated 
9th April, 1873. 

This invention consists in em loying one or wend oe of metal, earth- 
enware, cement, masonry, or other suitable material, pierced with holes 
which can be buried at more or less depth in or deposited on a sand-bank 
which it is —- to remove. The pipes are filled and kept supplied 
with water under considerable pressure, either by means of force-pumps 
or by gravitation from a reservoir raised considerably above the level of 
the sea. This water —- through the orifices in the pipe with force 
and rapidity will lift up or disturb and loosen the sand in or on which 


the tubes are laid, such sand being carried away either by a current from 
sluices or by that of the outgoing tide. In lieu of water air may be em- 
ployed. 


1311. F. B. Hoventon, London, “ Pulp for paper.”—Dated 9th April, 1873. 

This consists in boiling straws under high pressure in a vessel con- 
taining caustic alkali of a strength of from 2 deg. to 4 deg. Beaume. 

1823. A. McLeisu, Forfar, N.B., ‘‘ Mechanical hammer.”—Dated 10th 
April, 1873. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of a mechanical hammer. 

1329. T. Westnorr, London, * Rockets."—Dated 10th April, 1873. 

Consists in the use of a double action rocket, and in combination 
therewith the use of a handlight or lights of a corresponding colour. 

1330. A. M. Crarke, Zo “* Registering water, d&c."—A communication, 
—Dated 10th April, 1873. 

The apparatus ists of an screw ted vertically in 
the passage for the water and rotated by the flow of the latter, said screw 
being geared by a train of wheels with registering mechanism composed 
of bered wheels indicating tens, hundreds, and thousands of gallons 
rotated by ratchets and pawls. A regulator is also used for adjusting the 
registering mechanism according to the rate of supply. 

1337. J. C. Parrick and J. Tracy, London, “‘ Envelopes, dc.”—Dated 12th 
April, 1873. 

The novelty of the invention consists in the feed arrangement by 
which the envelope blanks are fed singly into the machine. Two blades 
attached to arms, and adjustable to _— the most delicate pressure, are 
caused to move by cams, with a continuous circular motion, coming into 
contact (on its surface) with the top blank of a pile of blanks supported 


on a suit table and near the ends of the said blank, causing it to 
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1024, A. W. C. Witttams, Manchester, ‘‘ Machinery for fact 
screws.” —A communication.— Dated 19th March, 1873. 
This invention relates, First, to a method of feeding screw blanks or 
screws to operating parts finishing them ; Secondly, toan arrangement for 
turning the heads, 


1036, H. A. Bonnevitie, “ London, * Corking bottles.”—A communication. 
—Dated 20th March, 1873. 

This invention consists in elongating the conical tube of the ordinary 
corking machine, and in cutting the elongated part so that by hanging 
the said cut part it can be opened or closed in such a manner that the 
projecting cork part may be removed without injury from the elongated 
tube where it has been mightily compressed. 
lué4. W. E. Newron, London, ** Fog siynals."—A communication.—Dated 

2lst March, 1873. ° 

The improved fog signal consists of a box and cover made of thin metal 
The box is shallow and is intended to contain a plug or cake of fulmi- 
nating composition consisting of one part of chlorate of potash and one 
part of antimony. The box and cover are made of such a form that it 
shall be almost impossible for the running wheel to push the signal on 
one side or off the rail without exploding it. 

1114. J. Gorrrier, London, ‘“‘ Keyless watches.” —A communication.—Dated 
26th March, 1873. 

In order to effect the winding and setting of watches without a key is 
employed a short rod projecting through a hole formed for that purpose 
in the pendant of the watch, and having applied on its outer end a milled 
knob and on its inner end carrying asmall wheel or pinion which actuates 
a connecting wheel or pinion, the teeth of which take into teeth formed 
on the edge or periphery of a double wheel, which is formed with a recess 
on one surface, around the edge of which are formed ratchet teeth, which 
when such recessed wheel is made to revolve in one direction will slide 
on, and when moved in the other direction will, whilst winding the 
watch, gear with the teeth of the ratchet wheel on the axis of the winding 
mechanism, which ratchet wheel revolves within the recess in this double 
wheel. The teeth of the recessed ratchet wheel are kept in contact during 
winding with the teeth of the ratchet wheel on the winding axis by a 
spring acting on one end of a bar, which carries the double wheel with 
capability of freely revolving in bearings carried by such bar, this bar 
turning on a fixed centre at the opposite end. For the setting, this bar 
is moved by a pin or stud projecting through the rim of the watch so as 
to bring the teeth on the periphery of the double wheel into gear with a 
wheel affixed to the shaft carrying the hands, and at the same time the 
teeth of the ratchet wheel will clear the inside ratchet teeth of the double 
wheel, such ratchet wheel being of slightly smallest diameter. The 
spring acting on the bar causes the wheel to be replaced on pressure 
being removed from the stud or pin when the desired setting has been 
effected. 


1142. C. Tuackray, Brigg, Lincolnshire, “ Securing metal nuts on bolts.” — 
Dated 27th March, 1873, 

This invention relates to improved and simple means for securing or 
fastening metal nuts on bolts, and it consists in employing a steel spring 
washer or worm which can be placed on an screw or bolt according to 
size; the spring washer can be used either with one or more nuts, 

1152. E. N. Lacroix, Minneapolis, Minnesota, U.S., “‘ Separating and puri- 
Jying middlings.”—Dated 27th March, 1873. 

A frame is employed in which are mounted a series of separators and 
a single separatur above crossing the others. The said separators are 
covered at the bottom by bolt cloths. Hoppers open over the upper 
separator having rollers and an endless belt beneath. Chutes carry the 
sittings from the upper separator to the loweg ones. The siftings are 
carried away by screw conveyors, Slides operated by cords permit the 
escape of the flour. Brushes or air tubes travel under the separators and 
keep the meshes of the bolt-cloths clear ; the brushes are made to revolve 
by friction wheels. When air tubes are used they are made with en- 
larged bodies and contracted tops having longitudinal slits in the latter. 
The ends of the air tubes have flexible pipes connecting with a blower. 
The brushes or air tubes are operated by screws, chains, or the like, to 
prod a reciy ting motion. An exhaust dome is used with a fan 
case in which runs a fan, Passages connect the dome with separator 
compartments. The separator compartments have shelves to equalise 
the action. The separators receive motion on eccentrics made adjustable 
to produce more or less vibration. The said separators are ted on 
eccentrics having reverse straps attached to the under side of the separa- 
tors to produce a vertical rocking as well as horizontal motion. 

1156. T. W. Kennarp, “* Aquaria.” —Dated 28th March, 1873. 

A method of causing water in an aquarium to be withdrawn 
and returned again after having through a filtering medium, 
whereby a periodical movement or circulation of the water is cansed, 

bined with the | from it of impurities, and whereby also in 
marine aquaria an imitation of the ebb and flow of the tide is obtained. 


a Daviss, Shefield, ‘‘ Dampers for furnaces.”—Dated 28th March, 


The improvements consist in so constru the damper as to allow a 
flow of water through it, and thus cool the per and render it less 
affected by heat and more durable. 


1166, J. Harror, Manchester, “ India-rubber hose, piping, &c.”— Dated 28th 
March, 1873. 
x = Se nae consists in manufacturing india-rubber hose and pipes 
y rol © materials wu a table th: the of t le 
which have an axial as well as a bodily —— o 
1172. A. V. Newron, London, “ Temperatures, fires ae, ication. 
mela 2 March, TsT3 , be." —A communica 
e object is invention is to provide a means of the 
existence at an early stage of fire in factories and othac — 
at the same time indicating the locality, so as to permit of immediate 
extinction. The apparatus consists essentially of two parts, one of which 
may be termed the thermic and the other the indicating or alarm ape 


ing 














become raised in the middle, effectually separating it from the pile, when 
it is conveyed by a sucker to a pair of rollers and delivered to the folding 
box. The table containing the blanks by a simple arrangement is made 
to recede, facilitating the removal of the blank by the sucker, as herein- 
before mentioned. 
1338. G. WeiceLin, Germany, “ Drying bricks.”—Dated 12th April, 1873. 
This invention relates to apparatus for drying articles consisting of 
chambers heated by radiation from ppes through which the products of 
combustion from fires are made to and provided with flues and pipes 
governed by valves, for the admission of heated air to the upper part of 
the chamber, and the discharge uf vapour therefrom. The articles to be 
dried being placed in the chambers and closed up therein by air-tight 
doors are heated by radiation without passage of air through the chambers, 
and when they have attained a suitable temperature the vapour evolved 
from them is caused to escape without condensation by the admission of 
heated air to the upper part of the chambers which carries off the vapours 
without passing through the materials operated on, thus avoiding surface 
drying. 
1340. J. Raver, London, “‘ Boring brush head-stocks.”—Dated 12th April, 
73. 


oe 
On suitable framework the inventor mounts a smooth bed-piece pro- 
vided with guides on which the headstock to be bored is x veoe } A 
casting (by preference of brass) supports adjustable bars, through which 
a number of spindles and boring bits are passed and arranged above the 
bed-piece, rotary motion being given to the drills. The casting and 
drills are raised and lowered to the head-stock by suitable mechanism. 

1341. J. E. Biciups and E, P. Len, Cardi’, Glamorganshire, “ Photographic 

pictures."—Dated 12th April, 1873. 

Photographic pictures on glass, whether coloured or not coloured, are 
rendered permanent by being burnt in by firing ina furnace. Photo- 
graphic enamels are coloured in a similar way. 

1343. A. J. Beer, Canterbury, Kent, “ Letting off birds from traps.”— 
Dated 12th April, 1873. 

Mainly this invention consists of a disc perforated with twenty-five or 
any suitable number of holes, in which are five or any other suitable 
number of plugs acting on triggers holding levers and cranks connected 
to the trap doors by wires. 

1353. T. P. Hawxsiey, London, “‘ Specula for surgical and other purposes.” 
Dated 15th April, 1873. 

This invention consists in lining the inside of such instruments with 
mica, silvered upon one side instead of glass or gold and silver plate or 
polished metal. 

1359, C. Smrra, Hartlepool, “‘ Apparatus for crossing channels.”— Dated 15th 
April, 1873. 

The improved apparatus comprises a light iron framework consisting of 
horizontal lattice girders supported on pillars and formed or fitted with 
rails on which there runs an open bogie from. From the bogie 
frame there is suspended a carriage or omnibus to receive the passengers, 


or a platform to receive carriages, carts, or other vehicles, such omnibus 
or platform being at a level nearly coincident with the tops of the quays 
or sides of the cl 1, Thet f across the channel or space to 





be effected by a stationary engine at one side acting on the bogie frame by 

ropes or chains passing over guide pulleys. 

1365. J. McKay, Newcastle-on-Tyne, and W. MacGsoncs, London, “ Pro- 
ducing blast for smithy jires, &c.""— Dated 16th April, 1873. 

This invention consists of two cylindrical vessels open below and closed 
at the top, except that each is provided with a valve opening inwardly 
by slight pressure. One vessel covers and surrounds the other, and rises 
and falls over it. Both are partly immersed in water, and the smaller 
one fixed so that the fluid can easily run in or out under its lower edges. 
From inside the smaller vessel an inverted syphon or stand-pipe leads to 
the blast pipe. By raising the outer vessel air is drawn into the space 
between both vessels, and by depressing it this air is driven into the 
inner vessel, forcing out some of the water or passing away through 
the blast pipe. Repeated actions of this kind create a blast of air or other 
gas or mixture of gases, having a pressure due to the difference of water 
level inside and outside. 

1374. <. Know es, Lancaster, “‘ Blast in cupolas."— Dated 16th April, 
1873. 

This invention consists in using a jet of steam or superheated steam to 
force into the cupola or furnace the desired quantity of heated air, thereby 
dispensing with the expensive machinery heretofore employed. 

1379. T. A. Weston, Birmingh “8 ding heavy weights.” —Dated 
16th March 1873. 

This invention consists in pivoting to the frame of the pulley-block an 
eccentric lever, the longer arm of which extends beyond the periphery of 
the hauling or winding side of the sheave, and is bent or curved hori- 
zontally so as to embrace the edge or periphery of the sheave. The longer 
arm described is so weighted that when free to move the lever assumes 
its normal or horizontal position, a stop limiting the upward motion of 
the short arm of the lever. When the lever is horizontal the rope is free 
to move, but when the longer gripping arm of the lever is raised towards 
a vertical position by bringing the rope on the hauling side out of a 
vertical position the gripping arm is r , and the eecentricity of its 
axis causes it to grip the rope and arrest its motion, Or a loop or cord 
may be fastened to the two ends of the lever for operating it. The 
apparatus described is applicable to pulley-blocks in which a chain is 
employed, and the gripping lever ma Te duplicated or spplied to each of 
the sheaves of a compound pulley, and a spring or springs may be used to 
effect or assist in pressing the lever downuente into its normal a. 
Instead of a lever, a disc pivoted as described may be used iy 
improvements the weight may be suspended ef quired height, and 
the descent of the ded weight controlled regulated. 

1383. 1. B. Hannis, Adinburgh, “ Wa he.” —Dated 16th April, 1873. 

The presert invention consists in cutting a sheet of web or wire-cloth 
coated with indiwrubber intu diagonal strips of any suitable width 
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before the rubber is vulcanised, and with these strips fo form not only 

washers and valves, but also cords or ropes suitable for piston packing 

and other articles. 

wane. 3. JE Joumsen, London, “ Pulleys.”"—A communication.—Dated 24th 
pru, 3. 

This invention consists in the use of softer and cheaper wood (by pre- 
ference beech) than has hitherto been used in the manufacture of pulley 
blocks and pulleys, and in hardening and preserving such wood by tho 
——- of fire and by injecting any liquid hydrocarbon therein, 
either before or after its manufacture into pulleys or pulley blocks. 

1392. J. H. FAULKRNER, and W. Tarrens, London, “ Meter taps and valves.” 
—Dated 17th April, 1873. 

This invention consists in constructing a tap having a plug in which there 
are two distinct channels, one channel having its orifice at one point of 
the plug and the other channel its orifice at an opposite point, so that 
when one channel is discharging the other is filling. This ‘plug acts in 
connection with two distinct chambers corresponding one to each channel, 
each chamber being constructed of a capacity to contain only a given 
amount of liquid or fluid. The valve acts in the same way, having two 
faces. This tap or valve acts as a measure or meter of liquids or fluids 
by filling and refilling the chambers aforesaid which contain only given 
quantities, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

RAILWAY WoRK: What is doing in it at the Ironworks and the 
Boiler-yards —THE IRON MARKET: Orders and prospects—Lnon- 
MASTERS STILL COMPLAINING OF THEIR MEN— COAL: Forge and 
house coal —HiGH ESTIMATE OF COLLIERY PROPERTY : As to a con 
cern in Wales—IRONMAKING MINERALS IN DEMAND— WHAT 
STAFFORDSHIRE IRONMASTERS THINK OF THE REDUCTION IN COKE 
— OCTOBER AND THE GENERAL INDUSTRIES—THE Cou-OPERATIVE 
LOCKMAKERS : A /oss they have sustained. 


FINISHED ironmakers and engineers report a continued fair 
amount of work for export in connection chiefly with foreign 
railway concerns, One ironmaking concern has an excellent 
order in hand for plates of different sizes, the largest of which, 
however, are barely more than a little over 3ft. long by lft. wide, 
and of moderate thickness. They are intended for transverse 
sleepers for narrow gauge railways. These are punched with 
holes at each end, and are pickled and blacked before 
being exported. An engineering firm has been compelled 
to distribute a considerable quantity of its riveting work over 
several yards. The requirements are girder beams, chiefly for 
railway use abroad ; and they are wanted with much promptitude, 
A few excellent contracts for the construction of English bridges 
have also been received. 

But the iron market displays, as a whole, growing indications 
of languor. Men seek orders upon most hands, and are disposed 
to take prices that indicate that the new business they are doing 
is altogether inadequate to the requirements arising out of the 
steady execution of orders some time ago received. They were, 
however, unable to take such rates as encouraged the giving out 
of specifications to meet more than the barest passing necessitics. 
The high price of fuel and the strength of the pig iron market 
compel the proprietors of mills and forges to demand quotations 
much too high to court spirited purchases. In truth, there was 
in Birmingham to-day, and in Wolverhampton yesterday, but 
little disposition to buy on any hand. The continuance of a very 
high rate of discount, and the great probability of still higher 
rates, is seriously influencing negociations. Only those mills and 
forges are running more than very short time which happened to 
secure a good string of orders before money got so dear. The 
rest have enough but for three or four days work a week. They 
are discouraged from trying to do more whilst the demand is so 
tame, not only by the high prices already mentioned, but also by 
the want of interest in their affairs shown by the men. 

Masters still complain of wilful waste by many of their men 
telling how, upon the least provocation, they leave off working a 
furnace in the middle of a turn, and otherwise display no desire to 
economise, One ironmaster has intimated that if there is no im 
provement by Christmas he shall then close his works till fuel is 
cheaper or the men are more considerate, 

Common bars are firm at £12 10s., and singles are quoted at 
from £14 10s, to £15, 

Coal is in enough supply at the forges. Colliery concerns are 
still advancing in price. Information was received on ‘Change in 
Wolverhampton on Wednesday, of the first meeting in London 
during that afternoon of the ** Steam Coal” Collieries Company 
(Limited),—a concern of great magnitude in South Wales. Mr. 
Richard Attenborough was the chairman ; and the report, showing 
vigorous operations, was approved, including the purchase of an 
adjoining colliery to shorten the non-dividend period, and the 
payment of a call of £2. Men of standing are largely connected 
with the concern, upon which much value is set hereabouts, 

Some good sales of minerals continue to be made in this district. 
One agent has just booked an order for 3000 tons, at paying rates, 
The blast furnace proprietors have not a great demand for pig iron, 
yet the local sup ly of stone is so scarce that they are compelled 
to buy eunnaietle. All kinds of really good ores sell well. Best 
coke is also in request, notwithstanding its high price. Durham 
coke of best quality has been realising 55s. per ton delivered, The 
reduction in Yorkshire and Derbyshire samples is regarded as very 
significant. Ironmasters and other large consumers of coal believe 
that soon the colliery proprietors here will have to take a similar 
course respecting the kinds required in the furnaces and the forges 
and the mills, but colliery proprietors give them no encouragement. 
On the contrary, they hint at higher rates so soon as the winter 
forces up the demand for fuel for Tomestio use, 

October is closing without great cause for complaint throughout 
the leading hardware industries of the district, considering that 
the very high prices of iron and fuel remain without alteration, 
and that the minimum rate of Bank discount has risen to so high a 
point as now prevails, There is moderate activity in the iron tube 
department, especially in regard to gas tubes and fittings; but, 
though there is a pereeptibhe improvement in the inquiries for 
boiler tubes, the demand fails to atford full employment for the 
operatives engaged in that branch. The makers of carriage and 
railway lamps are overstocked with orders, In the nut and bolt 
trade there is such a flush of inquiries that the demand is in excess 
of the supply. In the Bromsgrove district the manufacturers of 
wrought oie have increased quotations by reducing the discount 
5 per cent., and cut nails are here and there dearer, Makers of 
safes, locks, buckets, cash and deed boxes, are busily engaged ; 
and there is an improved demand for builders’ ironmongery, the 
home orders for screws, rivets, rails, and such like being unusually 
extensive. The fender and fire-iron trades are experiencing an 
extraordinary brisk demand on home account, and there are arrears 
of orders to a considerable extent. 

The first month of the Christmas quarter has not been one of 
activity in the metal market, nor has it been a time during which 
prices have generally strengthened. Financial difficulties remote 
from our own country, with their consequent effect upon our Bank 
reserves, together with the continued extraordinarily high value of 
fuel and the maintenance of the excessive range of wages, have 
combined to bring about this condition of affairs, Nor can it be 
said that the prospects of the immediate future in respect either of 
the high rate of the Bank minimum or in regard to the high value 
of labour and fuel are much altered ; but the slight reductions in 
the excessive price of coke are decidedly encouraging. 

The co-operative lock manufacturers of Wolverhampton, who 
have had a hard struggle to establish a position, even after they 
have received important aid from such men as Mr, Tom Hughes 
and Canon Kingsley, have just sustained a severe) loss. Their 
establishment was on W y almost entirely gutted by fire. 
Altogether as much as £300 damage has been done, and they are 
insured for only £75; this will throw the men for some time 
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altogether out of employment, and it will be a serious matter for 
them to recover themselves, because recently their profits have 
been comparatively small, owing to the high price of timber and 
iron, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE IRON TRADE: Wo improvement in business, but prices 
moderately firm: Slackness amongst engineers— NEW IRON AND 
COAL COMPANY—EXHIBITION OF APPLIANCES FOR THE ECONOMICAL 
CONSUMPTION OF COAL---THE COAL TRADE: Falling off in orders, 
and prices in some quarters rather easier. 


THERE is no improvement to notice in the iron trade of this 
district, and very little new business has during the past week 
been done either in pig or manufactured iron. The belief in lower 
prices appears to be gaining ground amongst consumers, and orders 
or forward delivery are consequently still withheld. As, how- 
ever, the blast furnaces and rolling mills have sufficient work on 
hand to keep them well employed until Christmas, makers are not 
inclined to make any considerable concessions until their order- 
books are a little clearer. Prices consequently remain without 
any material alteration from last week. No. 3 foundry pig iron, 
delivered in this district, is quoted at about 107s. 6d. per ton, and 
ordinary crown bars at from £12 5s, to £12 10s. per ton. 

In the Barrow district stocks of Bessemer iron are rapidly 
accumulating, and the general trade in that usually active 
neighbourhood is far from brisk. 

‘Ihe general engineering trades, with the exception of locomotive 
builders and tool makers who are busy, are quiet, and some firms, 
who have hitherto been always well engaged are complainiug 
of slackness, 

A limited company, the shares for which are being privately 
subscribed, has been started in Manchester for the purpose of 
purchasing the old established ironworks at Albion, West Brom- 
wich, belonging to Messrs. Phillips, Williams, and Co., together 
with the collieries owned by the firm at Skipton in Staffordshire. 
The name of the new company is to be the Stour Valley Coal and 
Iron Company. 

The exhibition of appliances for the economical consumption of 
coal, which has been projected by the Manchester Society for the 
Promotion of Scientitic Industry, promises to be a great success. 
The exhibition, which is to be opened by the Earl of Derby on the 
18th December, is to be held in Peel Park, Manchester, and I may 
state that a gold medal has been placed at the disposal of the 
Council for the best specimen of peat fuel. The Council are 
placing little or no limit upon intending exhibitors so long as the 
objects sent in will throw light upon the important question of the 
economical production of heat, but applications should be sent in 
without delay to Mr. Larking, the secretary, at the society's 
ottices, 11, Manchester Chambers, Manchester. 

The coal trade, except in the Manchester and immediately out- 
lying districts, is not quite so brisk, and there has been during the 
past few weeks a considerable falling off in orders, In the Wigan 
district burgee and slack are now plentiful, and the latter is be- 
coming a drug upon the market. An effort has been made to keep 
up to the full list rates, but these have not in all cases been 
adhered to, and shippers in Liverpool have during the past week 
been able to get supplies on easier terms. In the Cheshire district 
trade is also easier, and consequent upon large arrivals from 
Staffordshire slack is now being delivered at as low as ils. per 
ton. For cannel there is a very good demand throughout Lanea- 
shire, some large inquiries having been received from the midland 
counties, and prices for this description of fuel are exceedingly 
stiff. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTcH IRON TRADE: Warrants quiet and prices lower: 
Orders for shipments slackening ; Makers’ prices tending down- 
wards; Shipments and imports—THE MALLEABLE TRADE—THE 
COAL TRADE: No alteration in prices—MINING INTELLIGENCE : 
Strikes of miners for an advance of wages: Examination of 
candidates for the office of colliery manager, 

THE warrant market has Leen comparatively quiet and inactive 
during the week, and the prices, which have fluctuated between 
113s. 91. and 111s. 9d. are now about 3s, lower than they were a 
week ago. There was a moderate business on Friday from 113s. 6. 
tu 113s. 9d., and on Mondzy the market was very quiet with a 
small business down to Ll2s, Sd. On Tuesday the tone of the 
market was again flat, and sellers accepted as low as 110s, 9d., the 
closing quotation being 111s, The production of pigs is moderate, 
but steady, and the home demand is comparatively good, but 
there is a slackness in the orders for shipment, 

The prices of makers’ iron are graduslly tending downwards. 
There is a searcity in the supply of No. 3 brands, which tends to 
make the price greater, relative'y to the first-class brands, which 
ave wll bought on easier terms, ‘The followins are the quotations : 
Gartsherrie, No. L. 127s. Gd.; No. 3, 118s. 61; Coltness, No. 1, 

is Gd. ; No, 4, 118s. tds: Summerlee, No, 1, 120s,; No. 3, L15s ; 

Caurnbroe, No L, 1a; No. 3, 1168.3; Monkland, No. 1, 115s 

No. 3, 1123.; Clyde, No. 1, 115a.; No. 3 1124; Gevan, No. 1, 

i fo. 3, 112s.; Langloan, No, 1, 125s,; No, 3, 1178, ; Calder, 

No. 1, 125s. ; No. 3, 1188; Glengarnock, No 1, 120s.; No. 3, 

lL is.; Eglinton, No, 1, 110s ; No. 3, 1163.; Dalmellington, No. 1, 

118s.; No. 3, 116s. ; Carron, No, 1, 120s, ; Shotts, No. 1, 125s. 

No. 3, 117s. Gd.; Kinnei!, No, 1, 117s. 6.1.; No. 3, 112s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 25th inst. amounted to 11,455 tons, being 1254 less 
than in the previous week, and 2481 below those of the corre- 
sponding week of 1872. The total decrease on the year to date is 
now 216,282 tons, The imports of Middlesbrough pigs at Grange- 
mouth for the week were $222 tons, being 1162 more than in the 
previous week, and 2172 more than in the corresponding week of 
jast year. In these imports there is an increase in favour of the 
present year of 14,217 tons. 

The malleable works are steadily employed, although there is 
nothing like a general pressure of orders, The consumption by 
engineers and shipbuilders appears to be on the increase, and a 
large quantity of machinery and other kinds of iron manufactures 
is being exported from the Clyde. 

What has been said any time these four weeks applies equally 
at present to the coal trade, which is everywhere in the most 
prosperous state, The rumours of a reduction in the prices that 
come from various parts of England have had no effecthere, and it 
is generally understood that the coalmaster and coal dealer alike 
ure making gigantic profits, The drawback caused by the scarcity 
of railway wagons to transport the miveral is still felt toa very 
large and inconvenient extent, and there appears small prospect of 
an early remedy of this really substantial grievance, 

The miners in various districts are agitating for an advance of 
wages, and here and there strikes have taken place on the refusal 
of the mineowners to grant their demands, One of the moro 
important strikes is that at Motherwell, where a large number of 
the miners have been ejected from their dwelling-houses, which 
belong to the colliery proprietors. on account of leaving their 
work. Efforts have been made on the part of the miners on strike 
to enlist the sympathy of the union on their behalf, but, after full 
consideration, the union has refused to take any interference in 
the matter, The reason of this is that some time ago, when the 
miners’ delegates in conference idered the expediency of 
applying for a general advance, it was resolved not to do so in the 
meantime, but to wait until they got a few of the works that were 
underpaid brought up to the prevailing rate. The Motherwell 
miners, as well as some others that are on strike, will therefore 
have to fight their battle single-handed. A considerable number 
of the Motherwell miners have, however, left the district, and 








found employment elsewhere. In Ayrshire a meeting was held 
the other day, at which it was unanimously agreed to wait upon 
the masters in the beginning of next week and demand an advance 
of 1s, per day. 

An extra examination of candidates for the office of managers of 
mines was held’ in Glasgow a few days ago, for the district of the 
West of Scotland. The examination was conducted by Mr. Greig, 
Coltness Iron Works, and Mr, M‘Cosh, of errie Iren Works, 
and the number of applicants was over sixty, It has not yet tran- 
spired how many are likely to obtain certificates of competency. 














THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Z'he market flatter—ENGINEERING— 
THE PROPOSED TUNNEL UNDER THE TEES—PROPOSED DOCKS AT 
SrocKTON—SHIPBUILDING—COAL AND COKE TRADES, 

Business in the iron trade is still very much limited on account of 
buyers holding back orders in the belief that prices will soon 
decline. At the w kly market at Middlesbrough on Tuesday 
there was a large att » but busi was exceedingly flat. 
No, 3 Cleveland pig wassold at 95s. per ton, and adecided downward 
tendency. I believe that makers’ stocks are increasing, and that 
pig iron will be cheaper next market day. Any decline in prices 
will result in improved trade, A reduction in the price of pig iron 
would have a tendency to bring down the price of fuel, and then 
finished iron quotations would fall, and a great deal of work which 
has been kept back would be given out. There is no improvement 
in the finished iron trade. For bars there is a good demand, but 
there is not much doing in rails. The dearness of money has 
retarded trade in the North of England, as it has done in other 
districts. The prospects of the trade duringthe coming winter are 
not encouraging. 

I have often called attention to different methods for utilising 
blast furnace slag. At the Middlesbrough Exchange, on Tuesday 
another patentee showed specimens of bricks made from slag, and 
they were considered to be very good. The patentee, Mr. Wood- 
ward, declares that the bricks are more durable than ordinary 
bricks, and can be made cheaper. 

Engineering is in a better condition. Some of the firms who had 
scarcely anything to do a week or two ago are now working double 
shifts. I am glad to say that such is the case in Newcastle, where 
there was a great scarcity of work. Marine engine builders in 
various parts of the North of England are busier. 

The proposed tunnel under the Tees, to which I called attention 
last week, will, I hope, meet with no opposition, and will be made 
us soon as possible. Mr. Harrison, the able and experienced 
engineer of the North-Western Railway Company, has prepared 
plans of the tunnel, which it is proposed to make on the east side 
of the progressive town of Middlesbrough, passing underneath the 
Tees to Port Clarence, on the north side of that river. 

While mentioning the tunnel I should not omit to allude to the 
action of the Stock.on corporation, who are taking steps for making 
a dock at Stockton. The corporation intend to seek for powers to 
utilise the channel of the river l'ees opposite Stockton for a dock, 
and to cut a new channel for the river, from near to the Stone 
Bridge to Blue House Point. They expect to be assisted by the 
North-Eastern Railway Company in carrying out this scheme. 

The shipbuilding trade is a little better. 

Coal and coke continues firm, and great extentions in mining are 
being made in the Northern coal-field. Mr, George Elliott, M.P., 
has opened out the Kimblemouth Colliery and Messrs. Gjers, 
Mills, and Co., of Middlesbrough, have sccured the royalty of 
Archdeacon Newton in Durham. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE GREAT FUEL QUESTION: Some remarks as to the rumoured 
reduction in prices--THE SHORT TIME MOVEMENT IN THE STEEL 
TRADE—THE IRON TRADE: Probable closing of an ironworks 
FINISHED IRON, FILES, AND SAWS—GOOD INQUIRY FOR EDGE- 
TOOLS AND MACHINERY—-ARMOUR-PLATES--RAILWAY MATERIALS, 


GENERALLY speaking there is this week very little change of im™ 
portance to record in the state of the iron, steel, cutlery, or mis- 
cellaneous trades of this town and district. The price of fuel 
would appear to be the predominant topic of the hour, but he 
who relies upon some of the daily papers for accurate information 
on the subject will surely be what Artemus Ward terms “mixed.” 
On one day a local paper announced a reduction of 4s, per ton in 
| the price of coke ou and after November the Ist, by the members 
of the Durham, Yorkshire, and Derbyshire Coke Association. 
two days afterwards the secretary of the Durham Coalowners 
Association requested the Dai/y Nes (London) to staie that the 
report of the proposed reduction was without foundation. A 
paragraph also appeared locally intimating that small coal would 
be reduced about 23, per ton on November Ist, besides which 
it was announced that the manager of the Duke of Norfolk's 
collieries would reduce coke 6s., ait the Shetlield Coal Company 
7s. per ton, on the same date, yet in the latt-r case a confession is 
made to the effect that ‘in one mstance ” coal will be advanced 1s, 
perten. These statements having been widely commented on by 








the Z'imes and other newspapers, it is but right to state that coke 
| is apparently easier, but that no official reduction has as yet been 

made —wha ever may transpire on the eve of next month—and 
| tuat in no one case has the price of coke been put down, neither 
| can [ learn that such is likely to be the case. On the other hand [ 
| hear that several colliery owners who did not advance last mouth 
will do so this, but as a rule there will not be a rise of more than 
2s, per ton. 

Writing in reference to the limitation of time put into operation 
by the Sheffield steel manufacturers, Mr. W. C. Wardlow (of 
Wardlow Bros.) expresses his opinion that the cokemasters ought 
to make a liberal reduction in prices, and emphatically asserts 
that the high price of fuel is without doubt the cause of the 
a depression of the trade. With coke at 30s. per ton (10s, 
ower than at present), he says, a general reduction of £2 per ton 
could be made in the price of steel. 

In the iron trade there is no change of note. I hear, however, 
that one establishment is not unlikely to be entirely closed. 
Whether that will occur in the immediate future or not yet 
remains to be seen, Finished iron is without alteration either as 
to price or demand from the terms mentioned last week. For 
files and saws the inquiry is more limited. 

In edge tools and machinery a fairly large business is doing, and 
the armour-plate mills show no failing signs. Some large plates 
are now in hand, For railway material the demand is mainly for 
replacements, and is consequently not of a very hearty nature. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

TRAMWAY MOVEMENTS AT SWANSEA: Zhe anti-railway class— 
A CONSERVATIVE COALOWNER — THE COAL MANIA — NEW 
PROJECTS—FIRM PRICKS—THE Magstra Co.—EXports OF THE 
WEEK — SHIPPING COMPANY AT SWANSEA-—-RAIL EXPORTS — 
AccIDENT AT Park COLLIERY -COEDCAE AND CYFARTHFA: 
Lecture by a working collier—FESTIVITIES AT HIRWALN. 


Tuer tramway movement at Swansea is in danger of strong oppo- 
sition. I have heard that the promoters are not likely to walk 
over the course so easily as was anticipated. This is to be re- 
gretted, as the scheme is one calculated to be of very great benefit 
to the outlying district of Morristown, as well as Swansea. ‘There 
are still people living who are op; to railways and tramways, 





posed 
men who like to retain around them the old condition of things, 
and who would not have their game disturbed by a railway-whistle 





for any money. I have heard that the Crickhowell Valley is saved 
from railway intrusion by landholders of this character ; this is ® 
parallel case to that of a landholder in Glamorganshire, upon 
whose property a fine seam of coal was found. His friends 
urgently pressed him to ‘‘ prove” it, and either work the coal or 
let it, but no amount of persuasion would move him. He pre- 
ferred seeing the cows grazing in the meadow, and could not 
tolerate a ‘‘ tip ” in view of his ancestral house. 

Coal is still the great cry in Glamorganshire, and the thirst for 
speculating is greater every week, This v day I was waited 
upon by an old collier, who informed me that he knew an old man 
a had found several nice coal tracts, and for a small gratuity 
would not only point them out but give every information 
respecting landholder, &c. I mention the circumstance in order 
to show that the desire to invest in coal so common now-a-days 
has originated a class of men who wander about making dis- 
coveries, and whose knowledge is not unfrequently of material 
service, 

One of the latest coal speculations is in connection with the 
fine bituminous seam known as the Bargoed. The scheme is now 
being floated in shares of £50. The coal trade continues good ; 
I have never known it so good. The yield is large and so 
far there seems no likelihood of a fall in price. The 
men are working very satisfactorily and there is no 
whisper even of the much disliked discharged-note ‘‘ grumble.” 
The Oakwood Collieries at Maesteg, the property of Mr. Davies, 
of Maesteg, has changed hands, having been purchased by a London 
firm, who are to take possession on the Ist of November. The 
new company will bear the name of the Maesteg Merthyr Steam 
Coal Cempany, Limited. The reputation of the celebrated 4ft. 
seam first worked at Merthyr is so great that the name is blended 
in with almost every district in Glamorgan. 57,200 tons of coal 
left Cardiff last week. This week the exports have been consider- 
able to France, Spain, Jamaica, and Gibraltar. 

A shipping company has been started at Swansea in 25,000 
shares of £10 each. Messrs. Ford, Cory, and other well-known 
names, are in the directorate. 

The iron trade cortinues moderately active, and there are no 
indications of either a fall in price or wages. Mr. Crawsbay has 
been sending rails this week to Cadiz, the Dowlais Company to 
New Orleans, and Rhymney to Riga. Bovey and Co. despatched 
300 boxes of tin to Riga this week. 

A fatal accident occurred at the Park Colliery, Rhondda, this 
week. Happily these accidents are rare, and this is surprising 
considering the large output that is now taking place. 

cannot learn anything definite respecting the alleged 
sale of Coedcae Colliery. If its sale be in connection with 
Cyfarthfa some little time must elapse before we see the issue. 
Two incidents, honourable and pleasant to the persons concerned, 
remain to be recorded: the first is that « working collier at 
Llanelly this week delivered a very able lecture on the ventilation 
of coal mines, to a large audience ; and the second, tlie colliers of 
the Merthyr Rhondda had a grand dinner given to them by their 
employers last week, 
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THE MOVING BOG OF DUNMORE, IN IRELAND. 
- —BOG RECLAMATION. 

A very large proportion of the inhabitants of our island 
who dwell south of Lancashire have never seen a true 
“beg,” nor have they any distinct notions as to the very 
curious conditions of organisation and mechanism of con- 
tinual growth by which the gigantic mass of vegetable 
matter of a true bog is at the surface a living thing 
—a tangled sheet of living plants, and at the bottom a 
dead and almost inert geological deposit—slowly oxidising 
age after age by contact with atérated water, becoming 
more and more dense, and gradually assuming the form 
and chemical constitution of “ brown coal,” lignite, or even 
of somewhat bituminous coal. 

South of Chat Moss (in the North of England and in 
Scotland “moss” is the equivalent for what in Ireland is 
“bog”) there is no true bog of large area in England. 
Even in the far West of England—where, as on Dartmoor 
and Exmoor, there are vast tracts of peat—there are no 
true bogs except of very insignificant area. The peat is 
indeed alive at the surface and dead at the bottom; but 
the vegetable life of its surface is _ ye scarce holding 
its own, and incapable of rapid growth, because reposing 
on surfaces admitting of tolerably free drainage, and be- 
cause the climate is too dry for the active growth of the 
sphagnum and other semi-lacustrine plants which form 
the staple of the mass of all true bogs. The moor- 
land peat of Devon, Somerset, and many other parts of 
England, is what is called “ mountain bog,” or shallow bog 
or moss in Ireland and Scotland. 

There is, unfortunately, still a great deal of marshy and 
waterlogged soil in England producing mossy sour pas- 
ture or bulrushes and other weeds; but to the English 
farmer or agricultural labourer the word “bog” sug- 
gests no idea but that of a quagmire or morass, and 
a good many of our landocracy are not more enlight- 
ened. They may have seen the surface of Irish bogs or 
Scotch mosses, and have shot over them, but there their 
knowledge ends. Eton or Oxford probably laboured only to 
teach them collumella and Georgics, and neglected to in- 
doctrinate them with any taste for, or information as to the 
machinery of, those most curious and most recentof geological 
formations, in which vital and chemical energies—those of 
vitality and of decay and death—come more directly face 
to face than we find them anywhere else on the surface of 
our globe. Of this happy ignorance, in England, of the 
very aspect of a great bog, we may say, “O fortunate 
nate—si bone norint agricole.” If a big bog in our 
garden of England cuaitie a prodigy, what would not a 
moving bog be? It would be a portent compared with 
which the reappearance of the Dragon of Wantley, or the 
meeting of the Royal Exchange grasshopper and Tenterden 
steeple would be as nothing. 

In Ireland, however, there exist between three and 
a-half and four millions of acres of deep bog, and this 
happy ignorance and apathy as to them ought not to be 
shared by British legislators and administrators. To deal 
rightly and in a comprehensive manner with these vast 
humid and principally unproductive marshes is a task for 
the true British statesman, and its real accomplishment 
would disentangle one of the many knots that chafe society 
in that unhappy country and keep its state for ever “the 
difficulty ” of English Government. 

Moving bogs are not very rare phenomena in Ireland. 
The name is of Irish origin, and might suggest to native 
English ears the notion that a whole bog may at 
times acquire limbs and locomotion, and, like some 
preternatural behemoth or krakeu, commence a wandering 
life over the surrounding country. A moving bog, 
however, is a bog which does xot move, and those 
few in whose minds the jocose calumny, fastened upon 
the native Irish by the “Irish bulls” of Miss Edgeworth 
still lingers, may deem the name only in accordance with 
the genus loci. It is, in fact, only a piece, and usually a 
very small piece, of the bog which moves; some of its 
inside bursts forth, or, as a Scotchman described it of one 
of his own mosses, “ it rins oot like a haggis that has been 
slashed.” 

It will help us to a clearer understanding of this if we 
sketch rapidly the conditions under which bog is formed, 
and its growth kept eo Two main meteorological 
conditions are indispensable to the origination and the 
continuance in wth of peat, the material of which 
bogs consist, viz., the annual mean temperature must 
be low, and the maximum heats of summer must last 
but for a short time, and must never much exceed 80 deg. 
Fah. in the shade, The mean state of moisture of the 
air must be great, and such as that the atmosphere for a 
large portion of the year shall be not greatly removed from 
saturation with aqueous vapour. A climate may be exces- 
sively moist at all times, but if the mean temperature be 
very high, peat is not a result of vegetable decay. Thus, 
in the great swamps of Florida and er on - enor- 
mous masses of dead vegetable matter are every year depo- 
sited, there is no peat, it all Ss at once to a more rapid 
and advanced s of chemical decomposition, which con- 
tinues active until the whole is converted into water and 
carbonic acid, the still changing residue being not peat, but 
a loose, pulverulent (when dry), carbonaceous soil. The 
same material, in fact, that has formed the “ black cotton ” 
soils of the tropical world, and the black corn soils of 
Southern Russia. 

True peat begins by the growth of a thin layer on any 
soil—even on bare rock—of lichens and mosses. Where 
the atmosphere is sufficiently low in temperature and sur- 
charged with moisture, such a layer can form and grow 
upon a dry or even sloping surface; and as layer after 
layer of lichen and moss dies and is surmounted by another 

ear’s growth the dead layer below becomes peat, and year 

yy year the thickness thus increases until this “ mountain 
bog” is often a bed of peat of ten or twelve feet in depth. 
Such a bed thus formed, and resting on a sloping base, can 
only hold water by capillarity. “te does so with great 


> is never dry, but it is never water] , 
however, the layer of peat is originated either in 


the above way or in another now to be referred to—upon 
a hollow surface, or one in any way so conditioned that 
free sub-drainage is impeded or cut off, then the peat layer 
as it grows in tg at the bottom parts by 
the water drained off from the big vegetable sponge, the 
whole of which it is unable to hold by capillarity. This 
during the droughts of summer becomes a magazine of 
moisture when drawn again upwards by capillarity into 
the partly dried up upper portions of the layer. The 
growth of = thus situated is thus greatly more rapid 
than that of dry-bottomed mountain bog. 

All the great bogs of Ireland have been thus produced, 
and this is their normal regimen of growth. Some of 
those bogs have, however, not been originated by an 
initial deposit of lichens and mosses on a more or less 
hollow surface. They have been originated—as the vege- 
table remains found in them (pat | the gradual en- 
croachment of aquatic marginal vegetation around shallow 
lakes or ponds, or collections of ponds. The fringe has gra- 
dually closed in to the centre, floating in great part and 
for a time, with its surface covered with living sphagnumand 
other such plants, by the decay and load of which the 
floating fringe is gradually thickened and depressed in the 
water, until at last it touches the bottom, and the whole 
basin to the level of its drainage point becomes a true bog. 
This process of origination is especially remarkable in the 
counties of Fermanagh, Cavan, and other parts of Ireland. 

The “pan” or bottom of such shallow basins is very 
often of marl or other soil very retentive of water, but 
it is also often of loose limestone gravel in part or 
above the level of. the original lake surface. For, once 
the bog has been originated thus, and already risen 
upon the previous water surface level, it becomes a vast 
sponge, more or less waterlogged at bottom, so that the 
mosses and plants growing upon its surface are kept con- 
stantly replenished with moisture. Thus, by annual 
growth en top and annual decay, the surface year by year 
rises as the depth of the bog increases, and after the lapse 
of ages, which may be almost accounted geological in their 
duration, the average surface of such a bog in Ireland 
may be found to have risen to 50ft. or G0ft. above the ori- 
ginating lake surface. It may now overtop all the sur- 
rounding country. The general surface of such a bog—as 
we see if we walk right across it in any direction—is on 
the whole convex, or rather it consists of a great central 
plain, more or less irregular and very slightly convex, 
with sloping sides, margining the bog all round and join- 
ing it on to the terra firma of arable or other land or soil 
upon which it always, if let alone, tends insensibly to 
encroach. 

In this state of things such a bog is a mighty sponge, a 
large portion of the mass of which stands high above the 
surrounding country, which may, and generally does, at 
some points, slope away from the bog where was the natural 
outlet of the waters of the originating lakes. The huge 
sponge, often over hundreds of acres, receives from 
30in. to 7O0in. of rain annually. Some of this escapes 
rapidly from the surface, and dpwn through “ bog holes” 
or channels, passing here and there through the mass, 
and draws away from places at the bottom. But much 
remains pent up by capillarity in the mass, and only to 
be slowly evaporated or oozed off. 
such great bogs there are often also hollows, in which deep 
ponds form, which rise many feet in height, and occasion- 
ally overflow in very rainy seasons. 

Remembering that peat of some age, viz., all that is found 
lower in the bog than about 3ft. to 5ft. beneath the live 
surfaces has lost almost all its originally fibrous character, 
and has little or no cohesion, and when saturated with 
water becomes a soft slob, almost as mobile as thin mud 
or quicksand, and also bearing in mind that the whole 
exterior of the huge lenticular-shaped sponge consists of 
a tough and compact sort of vegetable textile web, woven 
by the hand of nature, it is evident that the bog as a 
whole does very much resemble the Scotchman’s image of 
a haggis. It is, in fact,a huge mass of pulp, inclosed in and 


held together by the living vegetable matted purse or | 


covering that surrounds it all over, and at all sides. 
Here, then, we have all the conditions fora “ moving bog.” 
When long continued and unusual rains have eclened 
the whole mass with water, and the supply is greater than 
the various means of outlet admit of its being drawn off, 
the big vegetable bag bursts laterally somewhere, under 
the hydrostatic wressure of the pulp and water together, and 
the interior of the bog mass begins to flow out at the place 
of rending, which may be determined by any one of many 
accidental circumstances. The flow commences usually 
with a broad face, from whatever side of the bog is lowest, 
and initiates its course by more or less Teskuatel 
rather than vertical rents in the sloping banks or bog 
margin, and by the overturn by the issuing stream of “ bog 
stuff” of great sheets of the former growing surface of the 
bog, and if the form of the surface upon which it debouches 
be favourable—sloping or level —continues to flow on as 
semi-liquid mud would, with much the exterior contour 


of a glacier or a lava stream, and like these sometimes con- | 


tinuing slowly moving for years. The surface of the bog, 


often for many hundreds of yards from the place of de- | 


bouche, slowly sinks, and a great shallow concavity forms, 
which indicates the volume of the matter which has flowed 
forth. We have been compelled by space to pass unnoticed 
many highly curious, and to the geologist, and even the 
engineer, noticeable special or occasional circumstances in 
this sketch that belong to the formation and growth of 
peat ant of peat bog.. By the same want of space we are 
also précluded from describing here the extremely interest- 
ing and curious phenomena presented by the movement 
and flow of one of these great eruptions, which present 
many singular relations to the movements of glaciers and 
of lava streams, but with certain special differences and 
characteristics due to the imperfect fibre and viscosity of 
the mass of flowing peat. 
Having made clear, as we trust we have, the actual train 
of forces and of phenomena cf a moving » it is our 
as technical journalists to draw some usions of a 
practical and useful character from the general facts, and 





from the case of the latest moving bog reported from Ire- 


Within the area of 


land, namely, that of Dunmore, which has already buried 
under a stratum of peat, and rendered for ever useless 
some hundreds of acres of good land, and threatens to 
overwhelm a whole town. Any attempt by engineering 
works to stop the flow of such a moving mass is, unless 
under very exceptional circumstances, out of the question, 
even were an expenditure to be incurred equal to the fee 
simple value of the land to be saved. e momentum 
of this mass is enormous, and, from the peculiar properties 
of peat in retention of water, no ordinary artificial barrier 
is capable of arresting it, unless capable of resisting the 
hydrostatic pressure of much more than an equal head of 
water. The mass is almost as intractable as a lava stream, 
and has hitherto, at least, been let have its own way. 
Probably our crack engineers would find themselves in face 
of a very ugly antagonist were any one of them to make 
the attempt to arrest one of these eruptions. 

The bogs of Ireland were reported upon by a Parlia- 
mentary Commission early in the present century. Sir 
Richard Griffith is now the sole survivor of that Commis- 
sion, whose reports, with maps and sections, &c., in four 
great Blue-Books, contain a mass of valuable and still 
applicable data. Like almost all such commissions, gene- 
rally, and never more than at the present, designed to 
be mere “ tubs to the whale,” this one led to nothing but 
to projects for “ reclamation,” and so forth, based on a very 
imperfect conception of the essence of the subject. Nothing 
was done. The bogs of Ireland at that time covered about 
Tour millions of acres, an enormous fraction of the total pro- 
ductive or cultivable soil of the island. Their surface is 
probably just about the same now. Irish landlords, and 
sometimes tenants, expatiate upon the natural boon the 
bogs are to the peasantry of a country not possessing 
much fuel of any other kind. It may be fearlessly as- 
serted, however, that it would be an unexampled blessing 
to Ireland if every pound of her bogs could be floated out 
into the middle of the Atlantic and there sunk. 

Lord Kaines, a shrewd Scottish “ heritor,’ did actually 
improve a large tract of bog upon his estate in this “ bull- 
by-the-horns” fashion. A swift and large-volumed stream 
adjacent was so circumstanced that he was able to throw 
the whole moss gradually into it, and let it be floated oif to 
sea. But very few bogs are thus circumstanced. The 
Irish bogs, at least, cannot be got rid of thus, nor, indeed, 
| in any other way can their growth be stopped, except by 
| cultivation, which shall kill and keep possession of the 
surface freed from the mosses and lichens,and other aquatics 
which produce the peat. But cultivation—which means 
reclamation upon a large scale—is impracticable without 
the sub-waters are drawn off and the bog masses cease to 
| be waterlogged. This arterial draining must precede any 
effective reclamation. 

The Brusna, the Inney, the Suck (in the neighbourhood 
of the very moving bog that heads this article), even the 
| Shannon itself—to say nothing of dozens of rivers of 
| large volume, though of secondary magnitude, are found 
| forcing their way through great tracts of bog, whose steep 
| and treacherous bog banks are but a few inches above theit 

water surfaces, and in many cases whose very bottoms at a 
depth of 30ft. or more, are still on an unknown thickness of 
bog. The waters of such rivers must be drawn off and their 
surfaces permanently lowered as the measure necessarily 
antecedent to any reclamation upon a great scale of the bogs 
| of Ireland. Wecannot afford space for the necessary details— 
| stratagraphic, climatic, and economic—so as to show how 

natural obstacles have combined with the social cireum- 
| stancesof Ireland to makeany effective and large measures of 

arterial drainage impracticable. The two arterial drainage 
| Acts of the present reign were, however, well conceived, 

and by men who had perfect knowledge of all those condi- 
| tions; and had their provisions been steadily and energeti- 
cally carried into effect, the foundation might have by this 
time been ready for receiving the superstrata of cultivation 
over the whole surface of the island of its bogs. 

But times were unpropitious, and that common curse of 
all Irish measures, the want of singleness of eye—the 
mixing up of politics and the interests and purposes of the 
| party in power, and to the shaping the working of public 
works so as to suit rather the interests of the Ministry of 
| the day than the object—however wise and well-considered 

—for which the work was decided upon—rendered those 

Drainage Acts inoperative. 
| Surveys, projects, estimates, and other preliminary pro- 

ceedings, had been taken extending to all parts of Ireland ; 
| works, in many cases of great extent and value, had 
| been actually commenced, several were in progress, some 
| were finished, when in 1845-46 came the Irish famine. 
The repayment of the cost of those works falling upon the 
land would in any case have proved a serious, though an 
inevitable and beneficent burden, but in the actual con- 
dition of things the landowners in certain parts of Ire- 
land saw clearly that it was with them a question of life 
| and death either to stop the arterial draivage altogether 
| or to lose their estates ; and so a league—headed, we regret 
| to record by one so eminent in the world of science 
as the late Lord Rosse—so pressed upon the Govern- 
| ment that the works were stopped, and many of the works 
executed or incomplete were abandoned to slow destruc- 
| tion for the want of any arrangements for conservation. 
| The active and zealous Chief Commissioner, to whom Ireland 
| really owed a debt of gratitude, was made the scapegoat 
to the Ministry of the day, and from that time the arterial 
drainage of Ireland has effectively been at a standstill. 

The whole subject of these measures, of their original 
wisdom, and of the vacillating policy that made them 
abortive, may be found pretty fully treated of in one 
of the presidential addresses to the Institution of 
Civil Engineers* in Ireland. We dare not enter 
upon the stormy sea of Irish pene but we will 
venture to commend the subject of the restoration of the 
| activity of Irish arterial drainage to Mr. Gladstone, and, 
‘ based upon good knowledge of Irish affairs, may assure 
‘him that the Minister who shall extirpate the bogs of 
Ireland, by making them fit for cultivation, will have done 
more towards the permanent amelioration uf that country 
than will a dozen Church confiscation or priest-dictated 
educational Acts. 
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Throw four millions of acres of now worse than unpro- 
ductive land jnto cultivation, which, owing to circumstances 
we have glanced at, can never be done by “ private enter- 
prise,” and the pressure of landlordism upon a ——— 
almost wholly dependent on the soil will be sensibly dimi- 
nished. As one result, the climate of the entire island 
would be markedly improved. This was already indicated 
before 1850 in some of the districts to which the arterial 
drainage works had most extended. Wet breeds wet in 
Ireland. The cold area of bog and swamp draws down the 
vapours swept over the island from the Atlantic; and even 
the summers are too damp for the successful growth of 
wheat. Even the climate of England would ultimately be 
sensibly affected by such improvement in that of Ireland. 

The measures needed must begin at the great rivers. 
They must be public works and imperial works. It is a 
case in which laissez faire policy wholly fails. What the 
primary measures themselves ought to be it is impossible 
that we should here even indicate, nor how the social ques- 
tion to which they must give rise should be dealt with. 
We do not think, however, that the land of Ireland should 
be called upon to pay more than a portion of the expense. 
Had the land of Scotland been compelled to pay for all, the 
Caledonian Canal or Highland roads and bridges would at 
this day have no existence. 

In this rich country, drawing its limitless wealth from 
all quarters of the tributary globe, and from boundless 
forms of internal industry and manufactures, private enter- 
srise can do much, and much may be left to it to effect; 
but the circumstances of Ireland—even now, and after all 
the alleged improvement in its condition since 1845—are 
still totally ditferent—as different as was the Scotland of 
1745 from the Scotland of to-day, after Glasgow and 
Dundee, Paisley and Aberdeen, as well as public works, 
have made her what she is. 





STEAM ENGINE ECONOMY. 

Ar all times accurate records of carefully conducted ex- 
periments carried out with thoroughly excellent steam 
machinery have been valuable. They add more than any 
amount of theoretical writing to our knowledge of the 
practical laws which rule the action of steam in an 
engine, combustion on a grate, condensation, and evapo- 
ration. We believe that the following paper, which 
we reproduce from our contemporary the /tevue Uniwer- 
selle des Mines, will be appreciated by our readers :— 

The saving of fue! considered in its general aspects, or more 
particularly in its application to mechanical purposes, presents 
one of the most important questions of the age; and this import- 
ance increases day by day under the influence of the continued 
augmentation in the price of combustibles and the substitution 
of machinery for physical labour. It is not astonishing 
that the investigation of this question has already produced 
numerous and elaborate works, the importance of many of which 
have, we think, been somewhat underrated by contemporary 
reviewers. The attention given to this subject by philoso- 
phers and experimentalists, amongst whom we may cite Hirn, 
Burnat, Leloutre, Schreurer, Kestner, and Groseteste, must not 
be forgotten, and their example has induced the undertaking of 
several experimental researches, the result of which it is proposed 
to communicate to ourreaders. Itwill be at once againseen by this 
paper how much may be justly expected from the progress of 
mechanical science already apparently so advanced ; and it will 
also be seen by how much we must lessen our admiration at the 
sight of those powerful engines which set our workshops going 
with such facility and apparent perfection. In fact, what have 
we learned during these last few years? Simply this: that our 
best steam engines utilise scarcely one-eleventh of the power 
contained in the coal, the getting of which costs so much labour. 

Since the fact of the unity of the natural forces of nature has 
been established, and also the relative bearing existing between 
heat and effective power, there no longer exists any doubt on 
the verdict of science. Fortunately, however, whilst science 
herself thus seems to point to our impotence with a sort of 
defiance, she also shows to us the desired end, and indicates the 
means we should put in operation to attain it. Some of these 
means have been made use of in the description about to be 
given of an engine recently erected, and although its general 
arrangement is one productive of remarkable economy, less 
reliange will be placed on this fact than on the method of experi- 
menting which has been followed. Accuracy in measuring and 
counting, and the make up of the total losses sustained, have 
been the principal objects kept in view, and the further know- 
ledge will doubtlessly naturally follow. 

The engine about to be described is one from the factories of 
the house of Gilain de Tirlemont, known, especially of late 
years, as well for the excellence of its machines as for the 
continued efforts made to improve them. The one in question 
comprises a group of several twin boilers and an engine 
of 110-horse power, and the following paper will be 
found divided under the following heads :—(A) Description of 
the heating apparatus, and the means of observation used ; 
(B) Summary thereof; (C) Results obtained, and a concise 
analysis thereof. We proceed to the description of the boilers. 

The steam generators, Figs. 1, 2, 3, consist of cylindrical 
boilers of the tubular type, externally fired, and superheaters— 
the total heating surface, including the lower tubes, being 
115 square metres, or about 1200 square feet, whilst the exte- 
rior surface of the superheating pipes is about 23 square metres 

or 240 squarefeet. 

(1) The furnaces are each divided into two parts by a 
small partition running along the whole length of the grates. The 
ebject of this arrangement is to allow, by an alternate 
charging of the fuel, the bringing into contact the pro- 
ducts of the distillation of coal just charged with the hotter 
ones arising from a more advanced stage of combustion. 
Such an arrangement renders the combustion of the gases more 
complete, for when a grate is newly charged there ensues an 
actual process of distillation which in reality absorbs rather than 
produces heat ; the atmospheric air does not pass through in 
sufficient quantities and remains cold, whilst exactly the reverse 
takes place in a furnace which has been fed some time, and 
where the coal is in full combustion. Single furnaces must 
always have, in our opinion, the fault of admitting either too 
much or too little atmospheric air, and it is useless to expect 
from an ordinary fireman sufficient intelligence and attention to 
regulate the stoking in exact accordance with these requirements. 
Many experiments, all more or less giving like results, have 
proved that the steam yield of boilers is in proportion to the 
quantity of the fuel supply, notwithstanding any cooling due 
to the frequent opening of the fire-doors, and this evidently 
arises from a more perfect combustion resulting from a fixed 


supply of air and of the coal. The twin arrangement of the 
boilers under notice is singularly well adapted to the application 
of double fire-grates. The total area of the double furnace is 3°12 
square metres, of which one-third is blank, and it is thereforenearly 
equal to 2, of the heating surface. Numerous experiments have 
been made with the object of determining what is really the 
best proportion between these two surfaces, and for some time 
an opinion prevailed in favour of 7 to x. This opinion was 
one formed from the result of a series of comparative trials, in 
which the area of the grates was continuously diminished, the 
original proportion being ys of the total heating surface. On 
these grates the consumption per hour and per square metre of 
surface was 50 kilogrammes of coal. These quantities were, how- 
ever, found to be too strictly definite, and they ought to be varied 
not only according to the quantity of coal burned per hour, but 
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any calculation, @ priori, seeing that the degree of superheating 
depends to a certain extent on the consumption of steam— 
whieh can never be very exactly foreseen—on the heat of the 
fires, and on the degree of dryness of the saturated steam. It 
was at first believed that by regulating the superheating surface 
in proportion to that of the heating surface of the 
boiler, an approximately equal degree of superheating 
would be obtained; for if the fires be hotter, it is surely 
true that the flame reaches the superheating chamber at 
a higher temperature; but it is equally true that there is 
then proportionately an extra quantity of steam to superheat. 
but in practice this does not hold and it was not without 
difficulty that arrangements were made by which the tempera- 
_— of the superheated steam could be kept approximately 
orm. 





(3) Temperature of the Products of Com- 
bustion.—In the superheating chamber was 
placed a metallic pyrometer, based on the 
unequal expansion of different metals, which 
expansions registered themselves on a dia] 
— by means of a movable needle, Fig. 5, 

his pyrometer was placed 
at the opening of the super- 
heating chamber, but as on 
account of its size there was 
no opportunity of obtaining 
similar observations for com- 
parison, it has beenimpossible 
to prove the exactness of its 
indications, which are, how- 
ever, believed to be rather 
low. The temperature of 
the smoke at the bottom of 
the stack was first of all ex- 
amined by placing a copper 
pipe containing paraffin in 
the flues, so that it reached 
the bottom of them, and a 
thermometer dipping into 
the paraffin indicated the tem- 
perature of the discharge. 
This arrangement, Fig. 6, 
which, however, is only men- 
tioned that others than our- 
selves may avoid the false 
inferences which were drawn 
from it, presents two defects. 
First of all, inthelongrun, the 
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the more readily so because it is impos- 


sible to prevent at certain times very high 
temperatures being reached. Besides, in 
withdrawing the thermometer not a little 
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also according to the quality of the fuel, and when this is inferior 
it is of course necessary to increase the surface of the grate. 
The distances of the bars from the boilers is 0°50m. in front and 
about 0°60m. towards the back, these having been found, asthe 
result of a series of experiments made at Mulhouse, the best 
distances for semi-bituminous coal, and, it may be added, 
that they were also found the best for the preservation of 
the boiler plates. 
of the areas of the grates, these boilers, with exterior furnaces, 
exhibit considerable advantages over the Cornish plan of 


interior furnaces, which latter are considerably in fashion in |* 


some parts of Belgium. These exterior furnaces may be easily 
combined, are easily adapted to circumstances and different wants, 
from which it may readily be inferred that these advantages are 
sufficiently great to enable them to hold their own against the 
interior fire-places, which are in some respects certainly superior 
to them. 

(2) Course of the Flame.—If it be required that from a given 
quantity of coal a furnace is to produce the greatest quantity of 
caloric, it follows that the boilers ought to be so set as to lose 
the least heat possible ; and with this object it seems desirable, 
whilst giving them a full sufficiency of heating surface, to place 
this in such a position as to'insure the course of the flame being 
the inverse to that of the circulation within the shell of the boiler. 
This principle has been most carefully observed in the boilers we 
are describing, as may be seen from a glance at the drawing. The 
feed enters one of the lowest tubes at the end opposite the 
furnace, that is to say at the point where the products of com- 
bustion pass into the stack ; from thence the feed water rises, and 
as its heat increases so does in like manner that of the products 
of combustion. There is, however, with reference to the super- 
heating, an exception to thisrule. The flame then, after having 
enveloped the sides of the boiler, properly so-called, and previous 
to arriving at the lower tubes, passes through the superheating 
chamber, and its movement through this is regulated by several 
dampers, by the operation of which it is guided either directly 
to the superheating chamber 
or to the lower tubes, the re- 
sult being that the steam is 
produced at any degree of satu- 
ration or superheating that may 
be desired. 

(3) Superheating.—After pass- 
ing over 31°41 square metres of 
the heating surface, the flame 
then reaches, and comes in con- 
tact with the cast iron pipes, 
through which the steam is 
passing, and where it is first of 
all dried and then superheated. 
These pipes, made like a coiled worm, are of 20 centimetres exterior 
and 16 centimetres interior diameter, the joints being made with 
iron thimbles having turned expanding collars—see Fig.4. This 
kind of joint has been found to answer exceedingly well, and 
although the superheating arrangement has been in use several 
years not a single leakage has been detected. The heating sur- 
face of these pipes was calculated with a view to raising the 
temperature of the steam to about 240 deg. C. on its leaving the 
superheater, that is, without having recourse to the regulating 
valves, which, of course, should be as little exposed as possible 
to the action of the fire. This end has been approximatively 
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attained, although it was somewhat difficult to arrive thereat by 





From this point of view, as well as from that | 


dexterity was required in order to read its 
indications with sufficient quickness. Since 
then the following arrangement has been 
adopted :—An iron pipe containing mer- 
cury was fixed in the flue, and into 
this pipe was introduced another con- 
taining sand, in which was placed 
the thermometer. Fig.7. The mercury 
being a good heat conductor is quickly 
raised to the temperature of the smoke, and 
\ communicates it, pro ratio, to the sand, 
| which retains it sufficiently long to enable the reading of the ther- 
| mometer to be easily noted, and this is always a little above the 
| temperature of the sand. ee 
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(4) Analysis of the Products of Combustion. —It was deemed 
| desirable to determine the composition of the products of com- 

bustion which would permit first of all a judgment being formed 
| on the indications of the anemometer employed to measure the 
| volume of air admitted to the furnaces, and secondly to decide 
what were the losses resulting from imperfect combustion. With 
this object portions of the escaping gases were drawn off by the 


Fic. 7. 

















aid of a pump at equal distances and heights along the whole ot 
the flues, portion of these was received directly over 
mercury, and another larger portion over water already saturated 
with the gas itself. In the analysis, the method by volume, 
followed by Gerhard and Chancel, of condensing the carbonic 
acid by potash, the free oxygen by pyrogallic potash, and the 
carbonic oxide by chloride of copper, was followed. Unfor- 
tunately, however, an accident happened during the —— of 
the analysis which prevented its being completed, but it is 
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hoped that this may be accomplished at some future time, and 
the full benefit of the exhaust obtained. 

(5) Pressure of Steam.—The pressure of steam in the boiler was 
indicated by a mercurial gauge, and the effective pressure in the 
engine itself by two metallic gauges, controlled by the first-named, 
of which they at the same time acted as registers—see Fig. 8. 
The action of this self-registering gauge is easily understood. The | 
needle rests on a roller moved by clockwork, and surrounded by 
metallic paper. This paper is divided, longitudinally speaking, 
into twenty-four parts, representing the hours, and transversely | 
into six, giving the pressure in atmospheres. These diagrams, 
as regards the pressure, partake of the defect common to all | 
metallic gauges whose want of exactness frequently leaves much 
to be desired; but when these are under, as in this case, the | 
control of a mercurial gauge, it is easy to correct false indications 
by a fresh division of the recording paper on the roller. 

We proceed now to a general description of the engines, which, it 
will be seen from a reference to the illustrations Figs. 9, 10, 
11, 12, are beam engines on Woolf's plan, with two cylinders, con- 
fining the details, however, to those peculiarities of construction 
which are chiefly to be found in the arrangements for the distribu- 
tion of steam. The admission of the steam into the smallercylinder 
is effected by two slide valves, double-seated, one placed at either | 
end in immediate contact with the cylinder, the object being to | 
avoid waste of space ; these are moved by cams regulated by a 
governor, and it may be named that this regulating arrangement 
has been extremely well planned, the speed of the engine altering 
but little however different the effective power produced. The 
exhaust from the smaller cylinder is separate from the steam 
valve, and is by entirely different apparatus; the 
communication between the top of this cylinder and the bottom 
of the other, and vice versa, being made by a long, movable square 
pipe, acting like a slide-valve. This pipe, which, by means of an 
eccentric motion, places alternately in communication the two 
opposite ends of the cylinders, is never in connection with the 
condenser, and besides a always full of steam, is also enve- 
loped in it, the effect of which is to keep it steadily pressed 
against the smaller cylinder. It hence follows that the steam in 
passing to the larger cylinder becomes superheated, and that the 
difference between the pressure in it and the resistance in the 
smaller one is but trifling, and thus disappears one of the great 
causes of complaint hitherto put forward against Woolf's system. 
In the third place, the steam-entrance valves in the large 
cylinders and those exhausting into the condenser are in 
like manner separate and distinct ; the discharge is made through 
two slide valves, governed by an eccentric, and placed at either 
extremity of the cylinder, These valves, which are simply shells, 
act not in an enclosing case and under steam pressure as is the case 
ordinarily, but they are open to the atm and merely under 
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atmospheric pressure. This construction reduces to a minimum 
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all waste of space and also 


To sum up, the following 
are the merits which are specially 


ed for the arrangements ; 





















































Instantaneous admission, under the action of the governor, of the 
| steam. Distinct and separate steam and exhaust valves as well 
| for the smaller as for the larger cylinder. The means of com- 
munication (the sliding pipe) between the two cylinders is 
always full and always enveloped in steam. The exhaust valves 
of the larger cylinders work simply under the pressure of the 
atmosphere. Objectionable waste of space much reduced. 

Below will be found the chief dimensions of the engine, on 
which, however, it is necessary to remark that the ordinary pro- 
portion between the areas of the smaller and larger cylinders has 
| been changed from 1 to 4, to 1 to 3°3, with the object of obtaining 
a longer action in the smaller one, especially so with a view to 
the superheating. The first intention was to put a jacket to each 
cylinder and to work with entirely superheated steam, But as 
a steam-jacket to the smaller cylinder might have had the effect 
of making the piston cut the face, it was arranged that the jacket 
| of the smaller cylinder should remain filled with air, and 
| that conveniently-placed pipes should convey the steam direct 
| to the smaller elie without passing through the jackets. One 

of the causes for deviating from the original plan was the diffi- 
| culty found in casting jacketing cylinders, and hence the 
larger cylinder and the communicatien between it and the other 
alone have steam-jackets. gry . 
«@ Chief Dimensions of the Machine.—Diameter of smaller 
cylinder, 0°513 metres ; diameters of piston-rod, 0°08 metres; 
stroke of smaller piston, 1°312 metres; diameter of larger 
cylinder, 0°795 metres ; diameter of piston-rod, 0°096 metres ; 
stroke of larger piston, 1°80 metres; diameter of the air- 
pump, 0°507 metres; stroke of the air-pump, 0°90 metres ; 
section of opening of slide valve of smaller aylinder, 0°0079 square 
metres ; section of exhaust of larger cylinder, ‘0216 metres ; 
diameter of fly-wheel, 6°03 metres; number of teeth, 204 ; 
diameter of pinion, 2°54 metres ; number of teeth, 86. There 
are now to be described the means adopted for determining the 
consumption of the engine and the effective work produced. 

Gauge for Measuring the Quantity of Steam Consumed.—A tank 
supplied from the hot well was placed in the foundations of the 
building, At the commencement and at the end of each trial the 
water in the boilers was brought to the same level, and 
the’ weight of water passing through the tank naturally re- 
presented the weight of steam consumed by the engine. This 
tank, when filled to overflowing, contained exactly 26354 
kilos. of water, at 10 deg. C., or about 2647 kilos. at Odeg. It was 
furnished with two small cisterns, always full of water, one of 
which contained the feed pump and the other a float. The object 
} od ie emmngunens iavey understood. The area of the reser- 
! voir being about two square metres, a slight mistake in taking the 
| height of the water at each emptying might have given rise to a 

con siderable error, whilst this error became almost unnoticeable 

im ts ‘e two small reservoirs mentioned. Notice was given of each 
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filling and emptying by a little bell--in electric communication 
with the two floats—the object of these double floats 
being to do away with guides or pulleys, whose varying 
friction is apt to induce error. Thus there were guaranteed a 
certainty of measurement and instantaneous electric signals, and 
these were further arranged so as to give warning whenever the 
feed was three centimetres either above or below the level. 

Determination of Temperatures.—The temperature of the 
steam was observed at six different points ; that is to say, in 
the seating of the boilers before the superheating, and 
after this in the entrance to the engine-house; afterwards 
close to the smaller cylinder; then as it issued from the jacket of 
the larger cylinder, and finally in its discharge from the latter. 
The temperature of the water used for condensation and 
of that discharged by the air pump were also measured. 
The taking of these temperatures presented more than one 
difficulty. In the first place the thermometers used did not 
agree, and in some instances the differences between them 
amount, for superheated steam, to 5deg.C. It was found possible, 
by experiments referring to boiling water and saturated steam 
ot a known pressure, te correct the lower temperatures ; but 
in the higher ones, those recorded can only be considered as 
approximate. ‘Rhen there were obstacles to the observation of 
these temperatures entirely independent of the instruments, as 
from the fact of some of these getting broken it became neces- 
sary to move the others from place to place, and their indica- 
tions were thus affected, it being impossible sometimes to wait 
sufficiently long to permit either registration by them of the 
changed temperatures or the correct reading thereof. This is 
much to be lamented, but is mentioned to prevent any too abso- 
lute conclusions being drawn from the results recorded. 

Number of Strokes.—A counter placed in front of the engine 
and moved by an eccentric gave the number of strokes, which 
were duly recorded every quarter of an hour. 

Indicators.—The work done by the steam in the cylinders 
was registered by four Richards’ indicators placed at either 
end. Attention was given to the springs of these by having 
them tested by a mercury gauge. Motion was imparted by 
the parallel motion, so arranged that the attachments were vertical 
and proportionate to those of the pistons. During the first trial, 
which lasted thirty-six hours consecutively, diagrams were simul- 
taneously taken every quarter of an hour at either end of the 
smaller cylinder, and four diagrams, also simultaneous, of 
the two cylinders every two hours. The proportion, sufficiently 
regular between the work of larger and smaller cylinders for 
every period of two hours, was added tothe diagrams obtained 
every quarter of an hour from the smaller one, and thus the total 
effective work was defined. The three following trials lasted for 
twelve hours each, and to decide as to the effective work four 
diagrams were simultaneously taken every half hour. The work 
done when the engine was running light was also calculated, 
together with the friction of the whole, including that of the 
pinion and its axle. 

Condensation of Water.—The condensed steam from the pipes 
and steam jackets was delivered into vessels of a known capacity, 
which were alternately filled and emptied. Practically speaking, 
this condensed water ought to be utilised by returning it to the 
boilers, but this was not done, it being thought more interesting 
to determine its exact quantity ; it should, however, be under- 
stood that the results obtained from the engine ought, strictly 
speaking, to be compensated for any loss thus sustained. 

Condensing Water.—It has been said that the tempera- 
ture of this water was taken every quarter of an hour, but it was 
also desirable to measure its weight, to which end the air-pump 
was arranged 80 as to throw, when so wished, all the water into 
the reservoir, gauged at 2747 kilos., used for feeding the boilers, 
as has been mentioned above ; this was easily done by means of 
a communicating pipe, and thus every time it became necessary 
to fill this gauged reservoir for feeding the boilers the capacity of 
the air-pump could be registered with every desirable exactness 
by noting the number of seconds employed in refilling, and as a 
further guide the number of strokes made by the piston of the 
engine. 

The following table shows the result of the experiments :— 


With superheating. Without superheating. 
r. 26. 


Date of the trials, 1873... Mar. 17-18. Mar. 24. .. Mar. 25. Mar. 


wuration of ,, «+ «ee 35h. 80m. 12h. lom. .. 12h. 10m. Ih. 32m. 
Tutal consumption of coal 4700k. 1500k. + 1700k. 1600k. 
Cinders, clinker, &c., 
drawn from the grate 
for every 100k. of coal { 20°85 17°80 «+ 16°05 17 
consumed 4. «oe o 
Consumption of coal per 
hour, deducting 10 per? 118° 113°64 - 13122 129 
cent. ofash ., .. .. 
Consumption of coal per 
square metre of grate a7. 36°42 e+ 42°05 41°34 
mir se - *e * 
)atto per square metre of . , @ 4 
Sectinn ousiase eo oe }10 26 0:988 oo I6 113 
Mean pressure of steam in 
the boiler as measured }4°25atm. 4°38atm. .. 4‘l9atm. 4°17atm. 
by mercurial guage .. 
Temperature of steam in 
the boiler prior to su- >154°7 154° 9 oe 163°6 153° 4 
perheating cent, .. .. 
Ditto after superheating 247° 232° 8 +e 158°6 153° 4 
Temperature of the ex- 
ternal atmosphere at } 10° 15 ee 19° 1 
TU, oe ce 06 v6 
Temperature of products ? 
of combustion at the 
entrance of the super- (350° 350° ee 333° 339° 
heating chamber.. 
Ditto, ditto prior to its 
entrance intothe chim- } 176° 154° «- 156° 162° 
NEY co «+ 06 co ove 
Quantity of water evapo- 
rated during the trial, 31626 11214 ++ 12966 12001 
estimated in litres .,. 
cages CC 
Quautity of water evapo- 
rated during the trials > 31368 11078 os 12806 11855 
in kilos 4, oe os o 
Ditto ditto ditto per hour 8383°6 910°5 +e 1052°4 1027°8 
(Quantity of water evapo- 
porated per kilo of coal 
consumed, this latter > 7k. 46 8k. 01 «. 8k. 01 7k. 07 
being supposed to give 
ae vay = “ 
v 
poe dl essa ” 4°20atm. 418atm. .. 4‘l0atm. 4°08atm. 
“atheengin.. {77 = 21 58D 
Ditto at the lesser cylin- 
der before pass 193 188°7 «+ 1529 1523 
, here —_ jacket ) 
ditto after passin 
through stensn jasioes.- 100 “~~ ++ 1524 “F 
ee _ the steam 
e exhaust 49°60 48°74 oe 48° 49°60 
from the larger pies | 
Temperature of con- 
d water of the? 95° 95° oe 95° 95° 
wae oe ee es 
e 
~~ herpommecen | + M6T 4°85 
Ditto 
sitto per hourly dis} gre 52 3338 =. 120°67—8T'U8 
Temperature of the injec- ° . 
tion water of alee ae oy «+ OF 93 














Temperature of the water 
at the discharge of air- }31° 12 


PUMP 12 oe co 
Quantity of 


27° 76 oo 29°9 
harged by thi ~~ mp} 850 470k.  378°542k. 
¢c eair-pump , . - . 
ade ee 00 te 
ic units, or ey 
of heat added per mi- 
nute to the injection 
water by the discharge 
of the steam.. .. «. 
Number of — ag the } 25°33 
engine per minu 
Effective result of steam 
in smaller cylinder esti- > 73°654 
mated in horse-power.. 
Effective result of steam in 
larger cylinder  esti- > 46°518 
mated in horse-power.. 
Total work done in = 120°172 
cylinders .. «+. «s 
Friction of the engine 7 11°04 
estimated in horse-power 
Effective work done yt 109°132 


+. 406°08k. 405°00k. 


7489°44 = 6817°54 +» 8182°61 = 7998°75 


24°99 e+ 25°00 24°68 


77630 ee 72°110 76°600 


42°850 eo. 50°520 43°890 
ee 122°630 
«+ 11°64 


ee 111°590 


120°480 120°490 
11°04 


109°400 


11°04 
oe 109°450 
Consumption of fuel, al- 
lowing for 10 per cent. 
of cinders, aed horse- 
power per hour esti-/ 0°981 
mated according to the 
diagram .. «+ «+ «« 
Consumption of coal con- 
| oo 


0 943 + 107 1°07 


taining, say,10 per cent. 
of ashes per effective 
r hour.. 


1°038 «+ 1176 1176 
horse-power 
Consumption of steam per 
horse-power per hour 
according to the dia- 
BTAM.. 20 cc ce oe 
Consumption of steam per l 
hour and per effective »8°006 


horse-power .. «+ «. 
(Zo be continued.) 


7353 7560 e+ 8°580 8°530 


8320 +. 9430 9°390 





THE ALBERT BRIDGE. 
No. II. 

NEGLECTING the action of the vertical suspension rods upon the 
longitudinal girders, or, what amounts to the same, considering it 
confined to the duty of preventing sagging in the inclined bars, 
the greatest unsupported length of the girder in the Albert 
Bridge is 40ft. On referring to Fig. 3 in our page engraving in 
our last number, it will be seen that the distance between the 
two inclined bars on opposite sides of the centre of the main 
span is 80ft., and that at the middle of this distance the rope is 
fastened directly to the longitudinal girder. The method of 
doing this is shown in the details of parapet girder at centre of 
bridge, given at page 305. A cast iron socket, in two halves to 
take the rope, is bolted to the top of the longitudinal or parapet 
girder, and a wrought iron strap, of shape and dimensions to cor- 
respond with those of the inclined bars, passes over it and is 
attached to the lower part of the girder in the same manner as 
the bars. The central point of the main span of the longitudinal 
girder is therefore supported by the tension of the rope, which 
is inclined at equal angles in contrary directions. Those two 
tensions may be replaced by their resultant, which acts vertically, 
and the central 80ft. of the girder will virtually be in the posi- 
tion of a girder continuous over a couple of spans, as represented 





in Fig. 6. In the diagram AB and BC are the two inclined 
A 6. 
as ia ail j 
ie ——— 
es B 
i Ve 
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| 
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portions of the rope, the resultant of which may be replaced by 
the vertical support F, and the girder, 80ft. in length, is supported 
at the points D, E, and F, and is continuous over the central 
support F. The total span 80ft. is too insignificant for the 
principle of continuity to be employed to any advantage in prac- 
tice. Besides, although the three supports D, E, and F exert 
sufficient reaction against the downward pressure of the girder, 
yet they cannot be regarded as altogether unyielding supports. 
One of the first considerations affecting continuous girders is the 
absolute immovability of the piers and abutments. Any yielding 
in one of them will give rise to strains not provided for in the 
design, which may prove dangerous to the stability of the struc- 
ture. The practical advantage of connecting the rope to the 
longitudinal or parapet girder at the centre of the main 
span is, that it reduces the span from S80ft. to 40ft., and 
thus effects an economy of 50 per cent. in the weight of the 
girder at that particular part of the bridge. Moreover, as the 
rope must have a certain sectional area, independently of the 
mere weight it has to carry, any otherwise superfluous strength 
it might is thus turned to account and utilised. The 
weight of the central 40ft. is also supported in the most economical 
manner, that is, by the direct tension of a rope, from which it is 
hung vertically, as in an ordinary suspension bridge. On the 
supposition, therefore, that the vertical suspension rods imme- 
diately on each side of the lowest point of the rope perform no 
duty in supporting the longitudinal girder the greatest strain 
that can come on one rope is that due to the dead and live load 
covering the bridge for a length of 20ft. 
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it has already been remarked, that in those instances in which 
the longitudinal or platform girder of suspension bridges is not 
supported by vertical rods from a chain or rope, but by inclined 
bars radiating from the piers, the sectional area of the girder is 


not constant. Having considered the central part of the girder, 
we may now briefly allude to those portions situated nearer 
the pier. In Fig. 7, let E E, represent the axis or centre line 





of one of the piers, and A E, B E, C E, and D E the four in- 
clined bars in one half of the main span, half the total load due 
to 40ft. run of the bridge may be regarded as supported at the 

ints A B C D, and they will give rise to strains of tension in the 
co and compression in the bottom flange of the girder. If we 
take the weight at A, then A E will be a tie, and A E, a strut in 
the triangle of forces AEE, supposing EE, to represent the 
vertical weight. Putting W, for the weight at any of the points 
ABC and D and @6, 6, and §° for the angles of the inclined 
bars with the horizon, and resolving the weight into its two com- 
ponents, the strains upon the several bars will be, putting S, 8, 
8. and Sz for the strains, S== W cosec 9, Sy = W cosec 8,, 8. = 
W cosec $2, S; = W cosec 9s. The strains upon the inclined bars 
thus vary as the cosecant of their angles of inclination with the 
horizon, and consequently their sectional areas should vary in 
the same proportion, since they are ties, and are strained uni- 
formly in the direction of their length. If A be the sectional 
area of the bar AE, then A, of the bar BE for example should 


: A xX cosec 6; 
Mien Gap ‘cacinntaeape 
be given by the formula A, coael 
areas of the others. In Table II. are given the actual areas of 
the different bars, and the areas calculated by the formula. It 
will be seen that the discrepancy is practically inappreciable. 


Tase II. 


and so on for the 








Bar. Angle. Actual Area, Calculated Area. 
AE 23° 12:5 12°5 

BE 29° 10°0 10°09 

CE 39° 30’ 74 7°69 

DE 58° 30’ 56 5°70 





The strains upon the lower flange of the girder ABCD E, 
may now be considered ; and, first, for the weight of the point A. 
The thrust upon AB, due to its action, is its horizontal compo- 
nent. Calling this H, and using the same notation, we have 
H = W x cotan @. This strain is transferred from A B to BC, 
and so to the point E,, and constitutes, so to speak, the first 
strain throughout the whole flange of the girder. The secon: 
will he due to the action of B; the third from that at C; and 
the fourth from that at D. Making H; = total strain, we have 
Hs; = W (cotan @ + cotan §, + cotan §, + cotan §;). The 
increments of strain are thus proportional to the cotangents of 
the several angles, and were these latter equal the increments 
would also be equal, as in the case of an ordinary open web 
cantilever. In the details, the manner in which the inclined 
bars are attached to the longitudinal girders is represented in 
the “ Parapet girder at centre of bridge,” and in “ Parapet girder 
near end of bridge.” A circular gusset-piece is riveted to the 
web of the girder, with an ornamental boss. The bars are con- 
nected, one on the inside and the other on the outside, by a pin, 
as shown in the “Section.” The gusset-pieces are double riveted, 
and placed at points where the vertical T-iron stiffeners occur. 
By this arrangement the great local strain which occurs at the 
junction of the inclined bars with the parapet girder is more 
evenly distributed over the whole girder. The sectional area of 
the bottom flange of the girder commences at the centre of the 
main span with one plate lft. 4in. x jin., and gradually in- 
creases to four plates lft. 4in. x jin. at the piers. In the side 
spans the four plates are continued to a distance of 120ft. towards 
the ends, and dropped to three plates for the remainder of the 
spans; The angle irons are of uniform sectional area throughout. 

The vertical rods are suspended from the rope and connected 
with the inclined bars as shown in the details. They are attached 
to the bars at the joints, which are made not by pins but by 
rivets. This is one of the noticeable features in the bridge, as 
hitherto pins have always been employed for this purpose, and 
were so used in the Prague Bridge. The riveted joints, no doubt, 
add to the rigidity of the bars and of the whole bridge, but pos- 
sibly at the cost of some extra strain. It will be seen that the 
vertical rods are connected with the inclined bars at the joints, 
and will thus ease them of the shearing strain which would be 
brought upon the rivets, inthe event of any cross strain arising 
from the tendency of the bars to Similar to all ties, in 
whatever position they may be placed, the inclined bars only act 
with their maximum effect when the strain upon them is main- 
tained rigidly in the direction of their length. It was 
a common fault in the early suspension bridges,.in which 
the links of the chains were connected with pins, to make the 
connection with the vertical suspending rods not at the joints 
but at the centre of the link. This error was committed in the 
construction of the old Hungerford Suspension Bridge, and a 
cross strain thus brought upon the link at its weakest part. 
When the same chains were subsequently utilised in the construc 
tion of the present structure at Clifton, the vertical rods were 
attached at the junction of the links, and the tensile strain 
maintained in the direction of their length. 

The rigidity of the platform of a suspensién bridge may be 
secured in several ways, and will very much depend upon the 
depth of the longitudinal girder, the depth of the cross girders, 
and the description of horizontal bracing between the latter. 
The depth of the longitudinal girder in the Albert Bridge is, so 
far {as the length of the main span is concerned, in nearly the 
same proportion as that of its neighbour lower down the stream. 
The proportions are 333 to 400 and 6to7°5. In the Clifton 
Suspension Bridge, the longitudinal girder consists of an under 
girder of the plate form, 3ft. in depth, and a parapet girder of 
the lattice, form 4ft. 9in. in depth, making the total depth of the 
platform girders 7ft. 9in., which is only 3in. more than that of 
the Albert Bridge, although the centre span of the Clifton 
structure is 702ft. With respect to the employment of plate 
and lattice girders in the position of auxiliary girders to suspen- 
sion bridges, it must be borne in mind that those of the open 
web or lattice type are more economical, when the depth is con- 
siderable, than those of the plate form. In a well-designed 
girder of the open web form, no extra material is required tv 
stiffen the web, unless the depth be excessive in proportion to 
the span, whereas a plate girder of the smallest dimensions re- 
quires some strips of plate, or angle T iron to stiffen it. It can- 
not be denied that a lattice girder, or one on the open web prin- 
ciple, would have had a better appearance than the present longi- 
tudinal girder in the Albert Bridge, and would have been more 
in accordance with the general lightness and elegance of the 
whole structure. On the other hand, the present girder has the 
advantage of greater stiffness, and, moreover, enables the con- 
nection with the inclined bars to be made in*the most |efficient 
manner, 

As these points—which are practically the real points of sus- 
pension of the girder—are 40ft. it is essential that the 
girder should possess considerable rigidity, and also continuity. 
The latter quality is best insured by the adoption of a plate 
girder. A girder of the open web would not present th 
same facilities for the connection of the inclined bars. It would 
also suffer more f-0m the local strain, and be more liable to be 
affected by the cross strain and subsequent contingent deflection 
between the points of suspension. While it is now well recog- 
nised by engineers that it is not necessary to have a continuous 
web in order to distribute any local strain due to weight sup- 
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ported at intervals along the flange, yet there is a limit to the 
length of these intervals. If they be too great, instead of the 
strains along the retaining their normal horizontal cha- 
racter, they are complicated by the addition of others of a trans- 
verse nature, and the particular value of that form of girder is 
lost. In a constructive sense, the longitudinal girder of the 
Albert Bridge is both efficient and economical. 

The platform of a bridge may be regarded as that portion 
which directly rests on the cross girder ; and its mode of con- 
struction very materially influences the stability of the structure, 
especially when it is a suspension bridge. In fact, ceteris paribus, 
the rigidity of the platform of a suspension bridge, and conse- 
quently to some extent that of the whole structure, depends 
upon the depth of the cross girders, supposing always that they 
are sufficiently well braced together to act as one horizontal 
framework. An example which puts this question beyond doubt 
is afforded of the Montrose Suspension Bridge. It gave way 
from the crowding of people on to it to witness a boat-race—a 
fate, it may be remarked, which has been frequently predicted 
will befall Hammersmith Bridge during one of the University 
boat-races. Mr. Rendel was deputed to examine into the cause 
of the accident, and attributed it in great measure, if not altoge- 
ther, to the flexibility of the platform. He accordingly devised 
a system of intermediate bracing, which fully answered the 
purpose. In Lambeth Bridge the cross girders are connected 
by a series of wrought iron plates ; but notwithstanding this pre- 
caution, and the trussing between the suspending rope and the 
longitudinal girder, the vibration is considerable under a passing 
load of very moderate propertions. This is no doubt due to the 
shallowness of ,the cross girders, which are only lft. 3in. deep at 
the centre, and also to the small depth of the longitudinal girder, 
which is 2ft. 3in. The lattice girder, which acts as a parapet, is 
of too slight a construction to have any real effect in stiffening 
the bridge. t is required, is depth of platform, and no 
amount of horizontal bracing will compensate for the want of it. 
The depth of the cross girders in the Albert Bridge is twice that 
of those in the bridge at Lambeth, and yet the proportions of 
the main spans are only as 10 to 7. The ratio of the depth of 
the cross girders in Chelsea Suspension Bridge to those at Lam 
beth, are as 45 to 25, and the ratio of the spans as 47°4to 40. 
The proportions of these details in the Albert and Chelsea 
Bridges are for the cross girders as 50 to 45, and for the spans 
as 46°8 to 45. The horizontal trussing is a matter of equal im 
portance with the other requisite, but the depth of the platform 
is the principal element which influences the lateral rigidity of 
the bridge. In our page engraving the details are self explana- 
tory ; such as we have not alluded to will be referred to in our 
succeeding articles. 


LETTERS TO THE EDITOR. 
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THE FALL OF THE NORTHFLEET CHIMNEY. 

Sir,—I have waited span in common I have no doubt with 
many of your readers, for some explanation respecting the recent 
disastrous collapse of the Northfleet chimney. Very little in- 
formation of a technical nature has been provided by the evidence 
given at the inquest, or by the verdict of the jury. It was 
suggested that the accident was caused by an over heavy cap on 
the top of the shaft, but this idea was promptly repelled by another 
witness, who ventilated the extraordinary theory that if there 
was any ‘“‘sway” from this cause, there would be “‘ sway all 
round,” and that the result would be solely a crushing of the brick- 
work, Now it is well known that columns whose length consider- 
ably exceeds their diameter do fail under pressure by swaying to 
one side, or bending, ¢. ¢., there is always somewhere a place of 
weakness, which permits crushing primarily to commence, and 
therefore allows the bending or ‘‘ sway ” at the top alluded to. I 
do not at all assert that the shaft failed in this way; in fact, I 
have come to no conclusion in the matter, but my object in writing 
is simply to obtain from you, if possible, some further information 
for myself and your readers on this important subject. 

In this district it is one in which we are necessarily much in- 
terested, and as one may frequently gather more sound information 
from the faithfully recorded story of an unsuccessful attempt 
than from the study of successful examples, I trust you will 
kindly undertake to throw some further light upon it. A. 

Cyclops Steel and Ironworks, Sheffield, 

November, 4th, 1873. 
HOWARD'S BOILER. 

Sir,—When so much is said against any article of use, and 
nothing for it, the thing must really possess great merit to survive 
the attacks. For five years I have used Messrs. Howard's safety 
boilers, from the belief that they were right in principle, and as a 
rule the safest made. My first one was vertical, 70-horse power, 
which I found did not exert quite sufficient steam power, so I 
had it taken out and one of Howard’s put in last March, which 
up to this time I have found to work remarkably well with about 
one-third less consumption of stock. The machinery it has to 
move is very ponderous, and liable to sudden changes from light 
to heavy work, so that special attention has to be observed by the 
stoker in charge to save fuel as well as the boiler. Now it is not 
known to what pressure the boilers that have exploded were con 
tinually subject to; this, I think, is an important subject, and one 
all users of steam power should attend to. Boilersare not made to be 
at full stretch all the time they are at work ; better have a larger 
boiler, and so avoid danger, than have a small one working at full 
pressure. I think, with Messrs. Howard, that you have been down 
upon them; but the thing is really so good that your strictures will 
only tend the sooner to get the article perfect, and this, I think, 
the tie rods will accomplish. I have spent some hundreds of 
pounds on these boilers, and shall again if more steam is required. 
I believe-them to be, on the whole, the most economical as well as 
the safest boilers made. D, W. Barker, 

Patent Brick Werks, Worcester, 

November 4th, 1873. 





SHEATHING SHIPS. 

Srr,—We, Messrs. Smedley, Bradbury, and Hall, have on view 
in the Liverpool Exchange (a imen) an iron plate covered with 
yellow metal sheathing for shipbuilding purposes. he specimen 
plate has been examined by agrent many practical men, and nota 
single objection has been rai — it. 

This is a new patent method of covering iron plates with yellow 
metal or copper shea’ ing, by means of fusing a metal between 
them, to be used for ship! uilding purposes. The riveted seams, 
&ec., are covered after the ship is built, and so put together to pre- 
vent any action between the iron and the sheathing. Therefore, 
only one side of the sheathing is exposed to the action of sea- 
water and wear ; ed i of sheathing may be used—in fact,the 
stronger the better—as the sheathing will only be destroyed by 
actual wear and corrosion, and not from the vibration of the 
sheathing by the constant friction of sea-water between the la 
of the shea‘ and causing the metal to wear thin and the 
to get loose, and consequently destroying the sheat’ before it 
is worn out, as is the case in the present mode adopted on wood 
ships, and’on iron ships covered with wood, &c. In this new 

tem wood will not be needed to cover iron ships before 
eathing, and the hull of the ship will be more substan pre- 
served from corrosion than hitherto by the old The advan- 
tages of covering iron ships by this method cannot be over 
estimated, considering the loss of time in prolonged voyages through 





having foul bottoms ; also scraping, painting, dock dues, &c,; all | 


this is necessary to ships going long voyages. 

By this method the vessel Shay he sheathed up to the floating 
line when empty, and painted from that up to the floating line 
when loaded ; by this means the vessel could be painted any time 
after discharging a cargo, and in any port of the world, without 
putting the vessel into dock or shoring it, &c.; and all this 
a considerable saving in every — and will very soon pay the 
extra expense for sheathing on this plan, and shipowners would 
no doubt sheathe up to the floating line when loaded. This plan 
would be very valuable indeed to war vessels, as they could stay 
any length of time on any station without interfering with the 
ship’s bottom. JOHN BRADBURY, 
ilt, North Wales, Nov. 3rd. 


what they say they can, then a most important improvement has 
been effected in shipbuilding, and, therefore, we have given inser- 
tion to their letter. It must not be forgotten, however, that to 
unite two small, or comparatively small, pieces of metal together is 
a very different operation from coating the entire hull of a ship. 
There is an important omission in our correspondents’ letter, 
namely, that theyhave not said one word as to the means by which 
they their invention into practice. This should be definitely 
eae ee in order that our readers may have an opportunity of 
estimating the true value of the scheme.—ED, E.] 





HERR SIGL’S MITRAILLEUSE. 

Sir,— Your journal of the 10th inst. contains an illustrated 
article en ‘‘ Shielded Mitrailleuse,” which erroneously awards to 
Herr Sigl the credit of having constructed the “folding shield ” 
which he employs upon the Montigny gun exhibited by him. If 
there be any merit in the peculiar construction of this shield, and 
in endeavouring to introduce it in connection with the mitrailleuse, 
it is due to the undersigned, and not to Herr Sigl, as I shall prove 
by the following statement of facts. 

In 1870 the Hungarian Government ordered some Montigny 
guns from Herr Sigl and ten Gatling guns of me, for com- 
parative trials. The Sigl guns had in the beginning no shield 
worthy of the name; the front sides and lids of the two axle 
ammunition boxes were made of steel plates, the intention being 
to raise the lids to a perpendicular position during action, and thus 

srotect the men engaged in operating the gun. Between the axle 
xes and below the axle there was no plating, and consequently 
the protection was found to be insufficient. 

The Gatling guns were provided at the beginning with a folding 
shield of my designing, and consisting of three Bessemer steel 
plates, three-eighths of an inch thick, and weighing altogether 210 





means | 


| relief for which he prayed. 


LEGAL INTELLIGENCE, 


Court oF CHANCERY, Nov, 4, 
(Before the Lornp CHANCELLOR.) 
ADAMS v, THE NORTH BRITISH RAILWAY COMPANY. 

THIS was a cause attached to the list of the late Vice-Chancellor 
Wickens, and it now came on to be heard upon a demurrer to the 
plaintiff's bill, for want of equity, and a defective title to the 

The bill in the suit stated that in 
1867 the defendant Newton obtained by letters patent under the 
Great Seal of the United Kingdom (No. 2520) the sole and ex- 





| clusive licence of making and selling an invention for improve- 
[If ieathe all lish la —s ments in the construction and fitting up of safety valves for steam 
our correspondents can really accomp on a large scale | 





boilers or generators in the United Kingdom, the Channel Islands, 
and the Isle of Man. The invention was an American one, the 
original patent for which belonged to the defendants, Messrs. 
Richardson and Co., of Troy, in the United States of America. In 
1868 Newton duly completed the specification of the invention and 
otherwise complied with the conditions of the letters patent. 
In March, 1869, Messrs. Richardson and Co., by an instrument 
in writing, constituted the defendant Burlock their general 
agent to introduce and sell the invention in. Great Britain 
and to grant licences for the use of the same, and he soon 
afterwards arrived in this country. By an agreement in writing 
of the 5th of January, 1870, between Burlock and the plaintiff, 
the former declared that he had full and sole powers to treat from 
the patentee and proprietors of the patent No. 2520, and agreed to 
give the plaintiff the sole agency and control of the working of 
the patent in Great Britain and Ireland and the Channel Islands, 
with a general power of attorney to act, and to be paid an interest 
of 25 per cent, on all royalties and profits ; and if the patent were 
sold, or loans were issued on it by the proprietors, the interest of 
the plaintiff on any such sale or transfer was to bear the same 
relative proportions. The agreement contained other stipulations, 
to which it is not now necessary to refer. The plaintiff had 
hitherto and was now carrying on the business of the patent at 
Manchester according to the agreement of the 5th of January, 
1870, and in 1869 sold, as agent to Burlock, one of the valves to 
the defendants, the North British Railway Campany, who after- 
wards agreed with the plaintiff to pay him a royalty of £5 in 
respect of each locomotive or engine which the company should fit 
with a pair of the valves. In pursuance of that subsequent 
agreement, the locomotive superintendent of the company 


made and fitted valves to about 100 engines, in respect of 
which the plaintiff claimed to be paid royalties of various 
amounts. 


A correspondence ensued between the parties, and 
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Vienna pounds, The middle plate was rigidly fixed to the gun 
carriage and pierced for the gun, the other two plates being hinged 
to the middle one—the lower to lift forward pas ¢ the top one to fall 
to the rear—both to the horizontal position—thus forming a seat 
for two or three men upon the gun when travelling. I enclose a 
tracing taken from my Austrian patent of April, 1871. I also 
send you the Blue-book containing the drawing and specification 
of my invention, by which you will readily perceive that it is 
identical with that employed by Herr Sigl. 

To test the efficiency of this shield the committee caused it to be 
fired at with the Austrian musket and regulation charge at the 
short distance of 100 paces. The plates were severely indented 
but not pierced. A Gatling gun with tle same shield thus tested 
may now be seen here any day, as it forms part of the military 
trophy in the Hungarian department of the International Exhi- 
bition. 

A trial was made to test the comparative durability of the two 
systems of shield during campaign work, Herr Sig] having by 
this time considerably amplified his design. For this purpose the 
two guns were travelled over the roughest roads and fields to be 
found in the vicinity of Vienna, for the greater part of ten days 
consecutively, the result of which was that Herr Sigl received 
official instructions to apply my shield to the Montigny guns 
ordered by the Hungarian Government. Herr Sig] declines to 
compensate me for the use of my invention, and as it is a well 
established fact that in no single case has a foreigner ever suc- 
ceeded here in recovering damages by legal process from a native or 
local infringer of his patent, I have not deemed it wise to waste 
time and money in trying by a suit at law to compel Herr Sigl to 
that, to the doing of which the most limited sense of justice com- 
patible with common honesty ought to be sufficient compulsion. 

9, Anhof Strasse, Unter St. Veit, L. W. BRoaDWELL. 

near Vienna, Oct. 20th, 1873. 





BORSIG’S LOCOMOTIVE, 

Sim,—THE ENGINEER of Oct, 10th contains the drawings of 
Borsig’s locomotive, which is exhibited in the Vienna Exhibition, 
and which has received a first-class medal. I trust you will allow 
me, in justice to Mr. Hall, who was many years director of Maffei's 
Locomotive Works, Munich, to call your reader’s attention to the 
circumstance that this locomotive, as well as some others in the 
Exhibition, has Mr. Hall’s system applied to the driving axle, 
which is considered a great advantage, as it permits the point of 
propulsion and the point of resistance to be reduced to a minimum. 

he result is a great reduction of oscillation. It is not necessary, 
I think, to make any further remarks to show the value of this 
system, especially when it is applied, as in this case, to locomotives 
of this class of Borsig’s. VIENNA. 

Oct. 25th, 1873. 





THE WATER SUPPLY OF CONSTANTINOPLE.—A project, we are 
informed, is on foot for renewing the rejected proposals for bring- 
ing a water supply to Pera from Stranja, and for connecting the 
great flow from that source with the unfinished bend of Ihsandéré, 
which the contractors would undertake to complete. In the 
matter of water, of which Pera has so limited a supply, and which 
is so important an element not of comfort merely, but of life, the 
Porte can scarcely be too liberal in its concessions. It seems that 


the promoters of this en ise are willing to undertake it at 
—— risk, notwi ng an antecedent concession. —Levant 
erald, 











ultimately the plaintiff filed the bill in this suit against th 
company and the other parties interested in the invention for an 
account of the engines fitted with valves, for damages, for an 
injunction, and other relief. In July last the plaintiff moved for 
the injunction, but the motion was refused on the ground that 
the plaintiff was merely an agent for the sale of the patent. 
The railway company having demurred, as above mentioned, 

Mr. H. M. Jackson, Q.C., and Mr. Graham Hastings, for 
the company, now contended that none but a patentee or his 
assignee could institute such a suit as the present. Moreover, 
there was no sufficient allegation in the bill of Burlock’s power to 
enter into the agreement with the plaintiff, or that it had conferred 
on him the rights on which he insisted. They were stopped by 
the court. 

Mr. Dickinson, Q.C., and Mr. J. Stuart Colquhoun, for the 
plaintiff, submitted that, on demurrer, there was enough stated in 
the bill to support it. The plaintiff was entitled under the agree- 
ment with Burlock to an interest on the profits of the concern, 
and was assignee of the sole agency and control of the working of 
it. That was equivalent to an ownership in the patent, and 
therefore the suit could be maintained by him. 

The Lord Chancellor said it was clear that the demurrer must 
be allowed. The true position of the plaintiff was that of au 
agent only for the sale of the invention ; whereas the bill in the 
suit was that of a patentee against alleged infringers of his 
patent. After referring in detail to the legal arguments adduced, 
his lordship held that the suit was one which could not possibly 
be maintained by a person in the situation of the plaintiff. The 
demurrer must be allowed with costs, If necessary, the costs of 
the demurrer to carry the costs of the motion. 








SoutH KENsincTON Musgevum.—Visitors during the week end- 
ing lst November, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m, to 10 p.m., Museum, 11,555 ; Naval and other collec- 
tions, 756; on Wednesday, Thursday, and Friday, admission til., 
from 10 a.m. till 4 p.m., Museum, 1427 ; Naval and other collec- 
tions, 26 ; total, 13,774; average of corresponding week in former 
years, 11,008 ; total from the opening of the museum, 12,881,251. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAvUGHTS- 
MEN. —On Saturday last the ordinary monthly meeting took place at 
the City Terminus Hotel. The assembly room in which the meeting 
was held was filled to overflowing, the main attraction beinga paper 
read by Mr. Farquharson, of the Admiralty, on *‘ Some Peculiarities 
of Wrought Iron and Copper.” The subject was dealt with ina 
practical and in a scientific way, and many specimens of both 
metals, some round and others rounded in a remarkable manner, 
were exhibited in illustration of the paper. Mr. Farquharson’s 
princfpal purpose was to explain the best known modes of preserv- 
ing thie metals in question from the destructive action of sea water 
and other agents. In demonstrating these, several experiments 
of a chemical and electrical character were made by Mr. Farqu- 
harson, and, in short, that gentleman proved himself to be both 
able and willing to instruct an audience especially interested in 
the subject of which he treated. After the reading a discussion 
was entered upon, and this was joined in by a 7. number of 
pon = es whose Bn ag and observations Mr. Farquharson 
explained exhaustively and most satisfactorily. Mr. Joseph 
Newton, Assoc, Inst. C.E., presided, and in the early part of 


the sitting five new members were admitted to the ranks of the 
Association. 
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\NEW GOODS WAREHOUSES, BLACKFRIARS—LONDON, CHATHAM, AND DOVER RAILWAY 


MR. W. MILLS, 0.E., ENGINEER, 






LONGITUDINAL SECTION ON LINEC.D. 
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RAILWAY MATTERS. 


A Revrer’s telegram from New York says the International 
Railway Bridge at Buffalo is completed. 


WE hear that a railroad from Buenos Ayres to Valparaiso, right 
—— the Cordilleras, has been projected and is likely to be 
ruilt, 


THE Royal Society for the Prevention of Cruelty to Animals 
offer premiums amounting to £100 for improved cattle trucks, 
The conditions will be found in our advertising columns. 


Locomotive No. 160, of the Chicago, Burlington, and Quincy 
Railroad, went into the shop for repairs recently for the first time 
in two years and seven months, having run 80,000 miles in that 
time. 

A prosect is on foot for the construction of a railroad of 3ft. 
gauge from Hunter’s Point, opposite New York, eastward along 
the north shore of the island to Huntington. The distance is 
about thirty miles. 


A BELGRADE letter states that the Government has invited 
fresh tenders for the construction of the Servian Railway. The 
tenders are to be sent in on or before to-morrow, the 8th of 
November. The conditions required by the Government have 
been modified and made less stringent, the last tenders having been 
— because they did not fulfil the rules and conditions laid 
down. 


THE Silesian Press is informed that General Von Stoach’s recent 
visit to England was undertaken to a great extent with the view 
of concluding further contracts for war vessels. Several new 
orders have actually been given to British shipbuilders, and a new 
contract proposed to Messrs, Samuda only awaits imperial sanc 
tion for tinal ratification. 


By the opening of the Devon and Somerset Railway from 
Taunton to Barnstaple, an inipetus will be given to mining in that 
district. Several lodes of rich ved hematite iron ore have been 
discovered in North Devon, particularly about the Exmoor district, 
and the only reason for the property not being worked is the want 
of railway communication. The Devon and Somerset line will 
supply a considerable portion of the district with the required 
accommodation, but other railways on the light system are wanted 
in the Lynton and Coombmartin district. 


IN addition to the advance in the carriage rate for coal going to 
the metropolis by the Great Northern and Midland Railways, the 
directors of the latter have just intimated to colliery owners and 
merchants that the London and South-Western Railway Company 
have informed them that, from the 1st inst., an advance of from 
2d. to Gd. per ton “will be made in the tolls payable to that 
company on coals to their stations.” To Crewkerne, Redbridge, 
and Wareham the increase is 2d. per ton; to Bournemouth, 


Bishop’s Waltham, Egham, Hampton Court, Staines, Woking, | 


and other places, 3d, per ton; to Lymington, Winchester, Bishop- 
stoke, and Ringwood, 4d. per ton ; and to Andover, Farnborough, 
Hurstbourne, and Winchfield, 6d. per ton. A corresponding 
advance will be made by the Midland. 


THe works of the Resht-Teheran Railway were commenced in 
form on the 11th of October. It was arranged that the Shah 
should be present and turn the first sod on the occasion, but in the 
whirlwind of revolution he was no longer master of his move- 
ments, and was obliged to send a note expressing regret at his in- 
ability to attend the ceremony. Mrs. Abbot, the wife of H. M. 
Consul at Resht, undertook, however, the required duty, using 
for the purpose a handsome silver spade provided by Baron de 
Reuter, after which the engineer-in-chief, Mr. Mac Nair, con 
ducted a distinguished party along the line, of which about a mile 
had been temporarily constructed for the occasion. The officers of 
the eompany in the evening entertained the assembled guests at a 
banquet in honour of the event, and toasts were enthusiastically 
drunk to the success of the enterprise. 


Iv is estimated that Russia will require to import nearly 90,000 


tons of rails and accessories during the present year, and about | 


130,000 tons during the year 1874. 
from the following premises : 
extends at present over 14,000 kilometres, and at the end of the 
year 1874 will reach 18,000 kilometres. Russian engineersconsider 
that the annual renewal of rails amounts to 15 per cent. of the 
whole ; but allowing only 12 per cent., and taking 80 tons as re- 
presenting the weight of rails and accessories for one kilometre, 
this will give 140,000 tons for 1873, and 180,000 tons for 1874. 
Toward this Russia will probably supply 50,000 tons per annum, 
viz. : The Demidoff Works, 6500 tons ; the Railway Society’s Works 


These totals are arrived at 


at St. Petersburgh, 4000 tons ; and the Pontiloff works, 38,000 to | 


40,000 tons—leaving 90,009 and 130,000 tons respectively, to be 
obtained from abroad during the next eighteen months. 
tion to the above, the construction of the 1000 kilometres of new 
lines will require imports amounting to 320,000 tons of rails and 
accessories, 


Our eastern advices state that a partial inundation has been 
caused by the late heavy rains at Adrianople. Several of the 
rivers in the neighbourhood have overflowed their banks, 
damage done, however, is said to be confined to slight injuries sus- 
tained by the bridges which have beer. built over the streams and 


rivers crossing the Adrianople line. The traffic brought to the 


railway by the abundance of the grain harvest is very consider- | 


able this year, notwithstanding the deficiencies in the working of 
the line which occasionally rouse the complaints of its customers. 
It is alleged, for instance that large quantities of grain in sacks, 
which are brought down to the railway for conveyance to the 
coast, are, for want of a sufticient number of trucks, left for days 
at the different railway stations where no warehouse accommoda- 
tion has been provided, and where, in consequence, the goods are 
liable to suffer from exposure. It will be extremely prejudicial to 
the interests of the railway if such a state of things be allowed to 
continue for any length of time. Native exporters who are not 
yet fully alive to the ultimate advantages of railway communica- 
tion will be inclined to lose confidence in the railway as a means 
of transport, and recur to the primitive method, till quite recently 
prevalent in these parts, of floating down their goods on the waters 
of the Maritza and other large streams. 


Tue extent of railroad open in India at Midsummer, 1873, was 
5511 miles. The gross revenue of the year 1872 was £6,351,617 ; 
the passenger traffic producing over two millions, and the goods’ 
traffic nearly four millions. The expenditure amounted to 
£3,482,394, leaving a net revenue of £2,869,223. The guaranteed 
interest advanced by the Government in the year amounted to 
£4,600,883 leaving £1,751,660 in excess of the receipts from the 
traftic. The expenditure on guaranteed railways to March, 1873, 
has been £91,686,025, and on State lines to the end of 1872, 
£3,492,322, making the expenditure of capital £95,178,347, exclu- 
sive of theland for guaranteed lines. Since the commencement of 
railway operations in India materials of the value of nearly thirty 
millions sterling have been sent from the United Kingdom. The 
number of persons employed on the railways open in October, 
1872, was 56,804 ; above 50,000 were natives of India. At the end 
of 1872 there were 61,940 proprietors of Indian railway stock and 
debentures ; 388 Were natives, In the year 1872 there were 9 
passengers killed and 58 injured; but there were only 1 killed and 
37 injured from causes beyond their own control, the other 8 
killed and 21 injured owing their misfortune to their own miscon- 
duct or want of caution. But there were also 78 trespassers 
killed, 2 persons at level crossings, 108 servants of the company or 
of contractors, and 14 ‘‘ miscellaneous,” making in all 211 persons 
killed. The number of ngers in 1872 was 20,325,596, exclu- 


sive of 12,859 periodical tleket holders, The third and fourth 
class passengers constituted nearly 94 per cent, of the whole 
number, and contributed 77 per cent, of the from pas- 


senger traflic, 


The Russian system of railways | 


In addi- | 


The | 


Nov. 7, 1873. 





THE addition of 20 per cent. of sulphide of antimony to lead 
gives it great hardness, and this hard lead’may be introduced in 
suitable quantities into other lead to harden it. 

M. Bortior announces that by passing an electric spark ay 
a vessel containing a mixture of vapour of sulphur and oxygen, he 
was able to produce sulphuric acid. In the same manner hydrogen 
will react upon cyanogen and give rise to different products. 

Accorpine to M. Poggiale, most of the enamels on cooking 
utensils of enamelled cast iron, rr garpy & the cheaper kinds, are 
made with lead, and dilute acids at a boiling temperature were 
found to extract the lead from them in some.cases. It is pro- 
posed in France to interdict the sale of such enamelled utensils as 
yield lead to dilute acids when boiled in them. 

THE American Manufacturer says that about 7000 acres are 
cleared of timber each week day in the United States. Of the 
annual crop 75,000,000 dollars worth goes to fuel, and twice as 
much to fencing. The locomotives in North America consume no 
less than 700,000 cords, or 500 acres a year. 


THE average number of lives lost at sea on and near our coasts 
is 791 per annum, taking an average of five years, whilst the num- 
ber of persons killed by railway accidents for the year 1872 is no less 
than 1145, besides injury to 3038 more ; 632 of the lives lost were 
those of railway servants, and of the same class 1585 suffered 
injuries. 

PROFESSOR V. SCHROTTER, in Vienna, has observed that when 
sulphur and mercury are allowed to act upon each other in the 
dark, black sulphide of mercury is formed, while under the 
influence of the sun’s rays red cinnabar is formed. If iodine, sul- 
phur, and mercury are all placed under one receiver, the mercury 
soon becomes covered with mercuric iodine, while the sulphur is 
not attacked. 

THE colouring matter, found in the wn and supposed to have 
come from the vestments in which St. Ambrose was buried in the 
ninth century, which Frapolli had supposed to be a mixture of 
indigo and lac, Bizio regards as probably Tyrian purple, obtained 
from murex trunculus or, murex brandaris. He gives in parallel 
columns the chemical properties of this ancient purple, as com- 
pared with indigo. 

AccoRDING to the Scientitie American, M. Merget, of the Paris 
| Academy of Sciences, has solved the problem of producing 
indelible photographic proofs. _He employs for this purpose salts 
of platinum, palladium, and iridium, reducing them with vapours 
of mercury, iodine, and hydrogen. The proof so obtained is 
absolutely unalterable, no matter how long it may be kept, as it 
contains no substance which can be affected by light. 





Campror wood promises to become, at no distant day, a very 
valuable and important article of commerce. It grows freely in 
tropical countries without cultivation, and especially thrives near 
the sea-coast, where it may be easily obtained for shipment. It 
attains large proportions, being sometimes found fifteen feet and 
upwards in diameter, and of proportionate height. It is very 
valuable for carpenter’s work, being light, durable, and not liable 
to injury from insects. Its aromatic, agreeable perfume is also 
| well known. Thewood is strong and very durable, and is especially 
| applicable for ship-building, and may be applied to all purposes for 
| which teak wood is used. Camphor wood piles have been known 
| to remain ina good state of preservation over a hundred years, 


Prov. Hyarr delivered a lecture on mercury in Vienna, 
recently, when he exhibited the leg bone of a man whose death 
| had undoubtedly been hastened by mercury. On striking the 
bone heavily upon the table, says the American Chemist, out fell 
thousands of little glittering globules of mercury—bright metallic 
mercury—which rolled about upon the black surface before him, 
collecting here and there into drops. This mercury had been 
absorbed during life, undermined the man’s system, and proved 
fatal to him. The mortality among those who work in mines of 
quicksilver, or in the works where it is reduced, is known to be 
frightful. In the celebrated mines of Idria, the men work alter- 
nately one month in the mines and one in the smelting-house. 
But notwithstanding this, it appears that of the hundreds 
employed there, one-fourth become salivated. 


M. BERTHELOT announces, under the name of fluorene, a new 
and very fluorescent carburet contained in the portions of the tar 
of volatile oils between 300 deg. and 540 deg. C. In order to 
extract the substance, instead of causing the portions of solid 

carburet which have passed distillation between 300 deg. and 

305 deg. C. to be crystallised in alcohol simply, a mixture of 
| aleohol and benzole is used. By this means may be separated a 
small quantity of acenaphtene which remains in the mother liquor. 
The point of fusion of the mass, which is ordinarily 105 deg. C. 
after the first distillation and crystallisation in pure alcohol, 
increases to 112 deg. after crystallisation in slecel mixed with 
benzole. The remainder of the purification consists in redistillation 
and crytallisation in pure alcohol. The carburet possesses a quite 
pronounced violet fluorescence, which, however, disappears 
promptly on being exposed to the hght. The chemical symbol is 
stated to be C** H!°, 

PROFESSOR HAGER recommends the following method for de- 
tecting arsenical colours on wall papers and in paper generally, 
which are not confined to green alone, for even red sometimes 
contains arsenic. According to the account of this process in the 
Scientitic American, a piece of the paper is soaked in a concentrated 
| solution of sodittm nitrate in equal parts of alcohol and water, and 
| allowed todry. The dried paper is burned in a shallow porcelain 
dish, Usually it only smoulders, producing no flame. Water is 
poured over the ashes, and caustic potash added to a strongly 
alkaline reaction, then boiled and filtered. The filtrate is acidified 
with dilute sulphuric acid, and permanganate of potash is added 
slowly as long as the red colour disappears or changes to a yellow- 
brownupon warming, and finally as light excess of chamelion solution 
is present.: If the liquid becomes turbid, it is to be filtered. After 
cooling more dilute sulphuric acid’ is added, and also a piece of pure 
clean zine, and the flask closed with a cork split in two places. 
In one split of the cork’a piece of paper moistened in silver 
nitrate is fastened, in the other a strip of parchment paper dipped 
in sugar of lead. If arsenic is present the silver soon blackens. 
The lead paper is merely a check on the presence of sulph-hydric 
acid. According to Hager, the use of permanganate of potash 
is essential, otherwise the silver paper may be blackened when no 
arsenic is present. 


THE American aéronaut, Mr. Samuel A. King, says Wature, 
intends during September to makean extended balloon voyage from 
Buffalo, New York. For this purpose he is building a large 
balloon to replace the “‘Mammoth,” which was destroyed by the 
recent great firein Boston. Itis Mr. King’s purpose to make the longest 
overland veyage, if circumstances favour, ever yet accomplished. 
It isno part of his plan to go out over the ocean, to explore the 
sea, but he expects to be able to settle something about the wee 
currents when he comes down, His voyage is undertaken wholly 
in the interest of science, and, in view of the extraordinary degree 
of attention now being drawn to the — ef meteorology, the 
results will be regarded as of much more than ordinary importance. 
From a communication made by Mr. Kingin1871 to the Washington 
Philosophical Society, it appeared that out of 170 aérial voyages 
made by him during the past twenty-five years, about twenty-five 
per cent. showed that the currents of the atmosphere were moving 
to the north-eastward ; a second twenty-five per cent. gave westerly 
currents, and a third gave north-westerly currents. The 


—_ voyages were about equally distributed among northerly, 
southerly, and easterly currents, Mr. King’s experience, there- 
fore, with that of most aéronauts, who have 





repeat testified that there is no constant westerly current of 
air prevailing at any altitude above the earth’s surface which they 
have been able to reach in their balloons, 
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MISCELLANEA. 

A BorDEAno tel states that the Bucharest municipality is 
contracting a loan of 7,000,000 francs (or nearly £300,000) for the 
purpose of improving the Houmanian capital. 

TuE telegraph is making rapid strides in South America. It is 
expected that in September, Val; iso, Santiago di Chili, Buenos 
Ayres, Montevideo, Rio de Janeiro, Bahia, and Pernambuco, will 
be linked by wires. 

A contract has just been concluded between the Governor and 
Company of Copper Miners and Mr. John Dixon, of London, for 
the construction of a large breakwater and other important works, 
tending to shelter, extend, and improve the Port Talbot Harbour, 
near Swansea. 

Two gentlemen in Japan, Messrs. McVean and Joyner, are 
making designs for a technical school in Jeddo on a very extensive 
scale. The Journal of the Society of Arts says that the school is to 
accommodate about 360 scholars, and foreign teachers are to be 
appointed to give instruction. 

Tue Brazillian Submarine Telegraph Company have announced 
a postponement of the opening of the Lisbon and Madeira section 
of their line. The cable was laid between Lisbon and Madeira on the 
19th of September, but the section proved imperfect owing to the 
development of a fault. On the 26th ult. the cable, in an attempt 
to recover it, was broken, and, owing to the subsequent continual 
bad weather and loss of grapnel rope, the contractors have for the 
present ceased further operations, 

THE town trustees of Sheffield, a body having considerable 
revenues in that town, decided on Monday to purchase twent 
acres of land in the outskirts of the town for the purpose of a par 
and recreation ground, and the cost is £14,000. A few months 
since the Corporation of Sheffield purchased a park, and the land 
to be purchased by the town trustees is in close proximity to it. 
Birmingham is also likely shortly to have another park, 

THE close-top of one of the Pioneer furnaces, says the Marquett, 
Mining Journal, is supplied with an indicator and an alarm bell 
which notities the top man when his charge wants renewing. The 
apparatus consists of a weight, which rests upon the top of the 
ae and is suspended by a chain. The chain extends to the 
outside of the exit chimney, over sheaves, and is connected to the 
alarm bell. This bell strikes when the weight falls with the charge 

THE commissioners appointed by the Railway and Canal Traffic 
Act of last session—Sir I’. Peel (chairman), Mr. M’Namara, Q.C., 
and Mr, Price—held their first sitting on Tuesday in private in one 
of the committee-rooms of the House of Lords. An application 
for a summons against the South-Western Railway Company had 
been set down for hearing, but the parties not appearing, the com- 
missioners adjourned without sitting in public or making any 
statement as to the conduct of business, 

TuE Exhibition which will be held in Manchester by the Society 
for the Promotion of Scientific Industry, for appliances for the 
economical consumption of fuel, will be openedjon the 18th Decem- 
ber next. Exhibitors intending to exhibit should send in their 
application at once. In connection with this subject a gentleman 
has placed a gold medal at the disposal of the council of the 
Society for the best specimen of peat fuel that shall come nearest 
to coal in its use and character, special regard being had to its 
cheap and rapid production. 

THE following rules have been issued by her Majesty’s Commis- 
sioners for the preparation of diagrams of ancient and modern 
buildings of all countries in Division II., Class 9 (civil engineering), 
architectural and building contrivances, of the Exhibition of 1874: 
—(1) The diagrams should be of a bold scenic character; (2) they 
should be executed on canvas, and may be in oil colour or dis- 
temper ; (3) they may be executed in colours or monochrome ; (4) 
they should be perspective views ; (5) each diagram should be at 
least 5ft. by 10ft., but single diagrams ought not to occupy more 
than 10 ft. in height and 20ft. in length ; (6) each diagram should 
be attached to a roller and sent rolled ; (7) the scale should be 
clearly marked upon each diagram; (8) her Majesty’s Commis- 
sioners would be glad to have the right of purchasing the diagrams, 
if for sale, at the prices attached to them. 

THE scientific bodies of the metropolis are gradually resuming 
their labours, The Council of the Institution of Civil Engineers 
announces the opening meeting of that society for Tuesday, the 
11th inst., a paper on the best construction of modern locomotive 
engines, by Mr. John Robinson, M.1.C.E., opening the session of 
1873-74. The circular conveying this information further states 
that the annual general meeting to receive the report of the council 
and elect the officers for the ensuing year will be held on Tuesday 
the 23rd December next, the balloting list for the election of 
council being issued on the 17th, one clear week previous. The 
members have been reminded that on election they undertake to 
write papers for the ‘‘ Minutes of Proceedings,” or to present 
copies of reports and scientific treatises, not already in the collec- 
tion, to the library, and such as have not done so are urged to 
fulfil their obligation. They are also particularly requested to 
take care that they do not propose for election into the Society 
any persons but such of are properly qualified and worthy the 
distinction. 

THE discovery of a lode of red hematite of many fathoms in 
width in Cardigan is announced by the Mining Journal. The ore, 
which is mixed with manganese, at least so far as has been ex- 
plored (only a shallow depth), appears to be of a very fair quality, 
allowing for the fact that the specimens assayed have only been 
surface stones, Trial pits are, however, now being sunk, and it 
remains to be seen whether this iron may not, after all, be only the 
back of a lead lode. The same lode undoubtedly does produce 
lead further west, but where it now appears to produce iron it is 
running between the Caradoc sandstones and the clay-slate, the 
former having been heaved into an almost vertical position. As 
far as can be learned, the existence of this lode has been known to 
people in the neighbourhood for many years; but as they sought 
only for lead (or copper), and probably knew nothing whatever of 
hematite iron, the lode was left as worthless ; lately, however, we 
believe some specimens of the stone were shown to competent 
judges, who at once pronounced it red hematite iron, but no really 
reliable opinion can be given until a greater depth has been 
attained ; but it is hardly likely that a great lode, nearly twenty- 
five fathoms wide—it has been cross-cut about ten fathoms without 
any appearance of a wall on either side—will prove unproductive; 
and, whether it be lead or iron, we may congratulate the fortunate 
proprietors, 

A MEETING was held last week to consider the plan of establish - 
ing a tramway between New Ferry toll-gate to Woodside. Mr. C. 
H. Beloe, C.E. said that the line would start with a junction with the 
— Birkenhead street railway, at Bridge-street, near Woodside 

‘erry, and proceed along Chester-street and New Chester-road, with 
a return line along Ivy-street and Church-street, the tramway being 
three miles in length. The cost of construction would be £4000 

r mile, or £12,000 in all; and other requi +s—stables, cars 














orses, &.—would cost more. The capital was proposed to 
be £20,000 so that there would be £2000 left for future extension 
to Bebington and Bromborough, should such be deemed advisable. 


He estimated the cost of wor! the line, including a large sum 
for depreciation, at something under £4000 a year. It had been 
ascertained that the by the three ferries named 
numbered not less than 2,500,000 annum. These, at the 
proposed fares (3d. inside and 2d. ou , would produce £6900 per 
annum, leaving a profit of £2900, or 16 per cent. on the capital. 
After mentio at of support had been obtained from 
some of the Birkenhead Commissioners, he said that some le 
held that Chester-street, was too narrow for the line; but he had 
measured that th and in no one place was it under the 


width of the regulations of the Board of Trade, and therefore the 
consent of the landowners would not be 
that sufficient subscriptions have been recei 
liminary expenses, 


uired. It is said 
to cover the pre- 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Bovverau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A.LrHonseE Diirr, Bookseiler. 

NEW YORK.—WItiMer and Rocers, 47, Nassau-street, 








TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. , 
*,.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications. 

W. H.—Your question is unintellig 

Letters are lying in our publishing department for the undermentioned 
correspondents : —‘‘ Junius,” “‘H. B.,” “H. H., “H.," “H. &.,” 

J. C.—You will find the article on phosphorised bronze which you want in our 
impressions for February 23rd, March 1st, and March 17th, 1872. 

H. 8.—The Reading Ironworks Company, Reading, used to make gas engines. 
You cannot do better than apply to them for the information you require. 
A. J. A.—You will find the paragraph in Tur Excinrer for October 3rd, at 
page 223, last column. We fancy a letter addressed to the secretary, Man- 

chester, will find him. 

. G.—Boilers with a forced circulation secured by pumps have often deen 
tried, but they have not proved successful. You should read some elementary 
work on boilers, and so learn something of how boilers are put together. 
W. H. (Wilmington).— There is no reason why the arrangement you pro- 
pose should not work very well. You will want a large steam dome, as your 
steam space will be very contracted without it. Take care that the heater 
is provided with a safety valve, unless you leave it as it ought to be, open to 
the air through a pipe. It will soon become choked with deposit unless it 
can be casily cleaned. 

Mrenanic.—An elongated shot perfectly balanced, and propelled with abso- 
lute accuracy through a perfect gun in an absolute vacuum, would travel 
as straight as a rifled shot. Rotation is imparted to the shot to compensate, 
not only for differences of weight, but for differences in resistance and im- 
pulsive force. We have not space to explain the complete theory of rifle 
fring. 

I. F. (St. Dunstan’s-road.)— You will find it almost impossible to get any 
one to take up a railway brake, because many costly experiments are needed to 
persuade ruilway men that it is worth having. Your best plan would be to 
apply to Mr. Clarke if you think your invention is an improvement on his, 
and similar in principle. A letter addressed to Mr, Clarke, at the North 
London Railway, Bow, will find him. 

J. H. (Desborough.)—We have read your long letter with much care, but we 
Jail to see that your conclusions are correct. As we understand you, you 
proposed to put an iron hull into a wooden one, and the attachment of the 
two together formed no part of your plan. Such a scheme is so essentially 
unpractical in its conception, and would be so wmpracticable as regards 
execution, that we are not surprised that the Admiralty would not entertain 
it fora moment. There is no point of similarity in essence between your 
scheme and that adopted in the sheathing of the Active with wood. There 
is a general resemblance, and that is all. Yovr idea that a thin wood 
sheathing would help an armour plate to keep out shot will hardly commend 
itself to artillerists. 

H. B. (Leeds.)—Speaking in general terms, the heating pipes will prove most 
efficient when placed close to the floor. Then the whole body of aw in the 
room will be warmed, because the heated air tends continually to rise, and 
is replaced by cold air. But conditions may arise which modify the results. 
For example, those employed in rooms heated by piping frequently find 
themselves much warmer and more comfortable if the pipes are fixed high 
up, so that the radiant heat reaches the upper portion of the body. Again, 
ventilation is sometimes so badly arranged that ‘cutting draughts prevent 
the rise of any hot air to more than 3ft. or 4ft. from the floor. We should 
advise you to adopt in storerooms or warehouses not much inhabited, pipes 
close to the ground ; but where the comfort of employ¢s has to be considered, 
it will be best to carry the pipes at a height of 4ft. or 5ft. above the floor ; 
6ft, or Tt. is altogether too much. 
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A CORRECTION, 
(To the Editor of The Engineer. 

Sir,—In your last impression, under the head of “ £50 Patent Stamp 
Duty Paid,” you describe us (C. and Y. C. Watts) as having paid duty on 
a “‘ Varnish Patent,” which is an error, as we have no varnish patent, and 
our No. 2804, 1870, is “ Treating Resinous Gums.” We much regret thiserror 
as being “gum merchants,” the fact of our holding a varnish patent 
would do us considerable harm with our customers (who are varnish 
makers), whom we now supply with gums. Warts anp Co, 

24, Leadenhall-street, London, E.C., Ist Nov., 1873. 
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MEETING NEXT WEEE. 
Tae Instirution of Civit Enorneers.—Tuesday, 11th November, at 
8 p.m.: ‘* On Medern Locomotives, Designed with a View to Economy, 
Durability, and Facility of Repait ; together with some Particulars of 
= y_ Performed, and of Repairs,” by Mr. John Robinson, 
»C. 
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THE END OF THE EXHIBITION. 

On Sunday, the 2nd day of November, the Vienna 
Exhibition was closed to the public with scant ceremony. 
Those who had the ill-fortune to be present on the Ist of 
May when it was opened, will remember how imperfect 
were the official arrangements—infinitely more incomplete, 
indeed, than the inchoate display contained within a 
building not yet quite finished. The opening ceremony 
hardly deserved the name, although it was arranged by 
the officials of one of the most ceremonious Courts in 
Europe. No attempt whatever was made to render the 
death of the Exhibition impressive. It is hardly to be 
sup that those most interested in the undertaking 
could regret that an unsuccessfui speculation was finally 
wound up; and there was no opportunity afforded for 
valedictory addresses or mutual congratulations. The 
Vienna Exhibition is over, and everyone is glad that it is 
over, only it is not deemed decent to say so much so soon 
after the event. It is to be hoped that very many years 
will elapse before any other European nation will follow the 
example of Austria; and, assuming that this conclusion 
is correct, it may be worth while to consider for a 
moment what are the benefits which the Vienna Exhi- 
bition has conferred on Austria first, and on other nations 
secondly, in return for the cost which has been incurred. 
It would be impossible to estimate the price of the Exhi- 
bition as a question solely of pecuniary expenditure ; the 
trouble incurred by exhibitors, their worry, toil, and vexa- 
tion of spirit, constitute items of which it would be very 
difficult to define the value in terms of money; but they 
are none the less real and tangible. Indeed, it is almost 
impossible to estimate the amount of work of mind and 
body expended by those who contributed to the display. 
Austria loses really an immense sum; and it is questionable 
whether any individual has profited by Austria’s loss. It is 
the custom to assume that International Exhibitions are con- 
ducted on purely philanthropic motives. That they are, 
in short, great educational establishments, in which the 
world can compare notes as regards progress. Such con- 
clusions are erroneous. It is possible that the Exhibition 
of 1851 was conceived in this spirit, but it is quite certain 
that not a few individuals regarded it as a means of making 
money, and availed themselves of their opportunities with 
consummate skill and great success. Of late, however, 
although a gauze veil of sentiment is carefully interposed, 
not only between officials and exhibitors, but between ex- 
hibitors and the public, it is well understood that an 
International Exhibition is as much a commercial specula- 
tion as the working of a theatre. The scheme is set on 
foot by some individual who has influence, and sees in an 
Exhibition a means of earning some glory for himself. 
Perhaps he will get his name handed down to posterity, 
or possibly he may be made a knight, or even a baron. In 
his train follow a host who hail an Exhibition with delight 
as means to an end, that end being very considerable 
emoluments. To use a somewhat coarse phrase, these 
followers recognise from the first that the scheme is a 
“job,” and their souls rejoice in “jobs.” We believe 
that the entire credit of inventing the Vienna Exhibi- 
tion is due to Baron Schwarz Senborn. This gentleman 
saw in the undertaking a means, as he thought, of reple- 
nishing the exhausted coffers of Austria, and a possibility, 
besides, of directing the attention of the commercial world 
to the resources of his country. Directly, he hoped to gain 
fame and honour, to be measured by the guldens which 
were to flow into the Imperial chests; indirectly, he 
hoped to benefit his country by causing an influx of 
strangers, who would all spend money. No doubt 
existed in his mind as regarded the latter point— 
the Baron knew full well that he might trust to his 
compatriots to carry out this part of the scheme. If the 
theory of the Exhibition had been fulfilled in practice, then 
Austria would have been the better in many respects. In 
the first place, about one million sterling in direct profit 
would have been made ; in the second, Austria would have 
taken a commanding position, for Germany and France had 
both been severely punished by a recent war, and so capi- 
talists would have been disposed to invest in Austrian 
speculations ; thirdly, the people, not of Vienna alone, but 
of Pesth and many other important towns, would have been 
enriched by the expenditure of gold by a multitude of 
tourists ; and lastly, Austrian manufacturers of every 
species would have received a valuable course of instruc- 
tion in arts and manufactures for nothing. Such, no doubt, 
were the ideas—the patriotic ideas—which actuated Baron 
Schwarz Senborn. We cannot find fault with the Baron 
holding the faith that he did for all that he has done. The 
unfortunate fact for him is that his anticipations have not 
been fulfilled. Instead of adding money to the Austrian Ex- 
chequer, the Exhibition has burthened it to a fearful ex- 
tent. Instead of Austria taking a dominant place, she was 
equalled if not overwhelmed by Germany, France, and 
Belgium. Instead of an incessant Pactolian stream of 
tourists, until within the last month Vienna has been 
almost deserted, and the sole benefit which remains to 
Austria is a somewhat doubtful return in the shape of a 
few new ideas acquired by Austrian manufacturers, which 
is probably much more than counterbalanced by the infor- 
mation supplied to the purchasing public concerning the 
powers of other nations to compete with Austria, both in 
price and gent on most advantageous terms. To all 
intents and purposes the Vienna Exhibition has done 
Austria more harm than ; and we believe this would 
have been the case even if the mere money account of gain 
and loss had shown a small profit instead of an enormous 
deficit. In all this, moreover, we fail to find the shadow of 


a cause for considering the Vienna Exhibition a purely 
educational institution. Those who planned it 
it for profit; and it would be as correct to suppose that an 


average school is set on foot and conducted on purely phi- 


lanthropic principles, as it is to imagine that anything but 
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a strictly commercial spirit, slightly tempered by a few 
litical considerations, actuated the Austrian Government 
in their undertaking. 

If this be true of the originators of the scheme, it is yet 
more true of the exhibitors, one and all, great and little. 
They regarded, with strict propriety, the Vienna Exhibition 
as a mighty advertising medium, and they used it as 
such, is fact is so patent that little or no attempt is 
now made to disguise it. We shall not try to decide what 
advantage other nations besides England have reaped in this 
field; but we are in a position to estimate the gain to our 
own country. Great Britain was very imperfectly repre- 
sented, and we say this with the utmost consideration for 
the English, Scotch, and Irish exhibitors. In machinery, 
for instance, not one specimen of an English marine engine 
was to be found; and a couple of little colliery loco- 
motives represented a most important branch of British 
engineering. In fixed engines we were literally over- 
whelmed by our Continental rivals; and it is not to 
be denied that, if we exclude two or three British 
tirms, the work shown was in many respects inferior to that 
turned out on the Continent. This was especially to be 
observed in the finish of heavy castings, such as bed-plates, 
and in elegance of design. In the latter respect, especially, 
English engineers no doubt found much matter for thought. 
We by no means assert that all the foreign work came up 
to a high standard; it did nothing of the kina, 
But there was so much good foreign work, and 
so little English work i or bad, that England 
did not compare favourably, as she ought to have com- 
pared, with foreigners; and it is doubtful—always except- 
ing a few firms—if we have in any way added to our 
reputation, or impressed the world at large with the idea 
that it is better to go to England for steam machinery 
than to Germany or France, or Belgium, It is certain 
that at present very few orders have been received by exhi- 
bitors as the reward of exhibiting. From all this we must 
except the agricultural machinery. As regards portable 
engines, thrashing machines, &c., there was virtually no 
——— at all. England was first, and the rest 
nowhere ; and it is possible, nay, probable, that agricul- 
tural engines will reap some direct benefits from the Vienna 
Exhibition. But their rivals had nothing to teach and 
everything to learn. Foreigners are not slow to pick up 
information, and it may be yet found that the instruction 
supplied by the Vienna English Agricultural Machinery 
Hall will bear fruit in Belgium, France, and Germany, 
bitter for English mouths. 

That there was a great deal to be seen at Vienna which 
would interest the general public is quite indisputable, 
and it is also beyond question that engineers of limited 
experience, learned, if they were wise, a good deal; but after 
all it is doubtful if the aggregate value to the world has 
been at all commensurate with the aggregatecost, and we by 
no means use the word “cost” solely in a pecuniary sense. 
We believe that the great body of intelligent men who 
have studied the theory of exhibitions ab ovo, will 
agree with us in stating that we have had enough of 
these international shows for the present; and that the 
Vienna Exhibition, with all its pomp and magnificence, has 
done next to nothing to promote the progress of the arts 
and sciences. It is too much to hope that it will be the 
last of its race. Already preparations are being made for 
an exhibition in America, which, as a matter of course, is 
infinitely to surpass anything of the kind of which the 
world has experience. Ina new country like America, and 
one departing widely in a hundred ways from European 
practice in the arts, it is probable that a really valuable 
Exhibition may be got up; but the chief utility of the un- 
dertaking will lie in its power of attracting Europeans to 
the shores of America, and enabling them to learn some- 
thing of a country about the arts and manufactures of 
which very little is accurately and correctly known in 
England. It is not impossible that there we shall learn 
much more than we can, teach, 


THE STABILITY OF CHIMNEYS, 


Tue fall, without one moment’s warning, of a new chim- 
ney, which we are informed by competent witnesses was 
constructed in the best possible way and of the best pos- 
sible materials, constitutes a phenomenon of no small 
interest, and we are not surprised to find that certain of our 
readers wish to have our views on the matter. A very 
brief recapitulation of the facts will not be out of place. 
Mr. Blagburn contracted with Messrs. Gostling and Co., 
of Northfleet, for the erection of a chimney-stalk 220ft. 
high, and this chimney on the very day of its completion 
fell, and caused in its fall several deaths, As the 
remains of the stalk were left in an unsafe condition, 
the services of the Royal Engineers were called in to com- 
plete the demolition of the structure. The Engineers used 
gun-cotton with partial success, The remains of the stalk 
were split, and holes were blown in its sides, but it was 
not levelled with the ground. The next episode was the 
inquest on the bodies of the deceased, at which divers wit- 
nesses gave testimony, asserting that the walls of the chim- 
ney were of unusual thickness, that the bricks were almost 
the best possible, that the mortar was as i as it could 
be, that the work was not pushed on too fast, and that, in 
a word, the chimney fell, so far as the witnesses could 
tell, without any cause whatever. Two bricklayers, how- 
ever, asked to be permitted to state their opinion, and they 
were permitted to speak. Either because they were in 
reality rather unintelligible, or because the jury did not 
take much pains to come at their meaning, these bricklayers 
were not deemed worthy of much notice, and so a verdict 
of accidental death was brought in, and it has been placed 
on record that a new chimney built with the utmost care, 
fell on a calm day without notice and without cause. It is 
little matter for wonder that the manufacturing public 
dissent from the veidict in the sense that they do not 
believe that the chimney fell without cause. They apply 
to us to help them to decide why the chimney fell, ued we 
are compelled to reply that, as tar as the evidence brought 
before the jury is a means of enlightenment, on this point 
we are as much in the dark as our readers. An examina- 





tion before a coroner’s jury is a very different thing from 
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spending half an hour in the witness-box under the mani- 
pulation of skilful counsel. We cannot further aid in the 
solution of the problem than by calling attention to one 
or two points which were left wholly untouched during the 
— ' 

hat the stalk was really built of good materials well 
put together is, to a certain extent, proved by the defeat 
of the Royal Engineers in their attempt to bring the 
remains of the structure to the ground. We cannot find, 
however, that one scrap of information was supplied to 
the coroner’s jury concerning the foundations on which the 
stalk rested. It is notorious that all the land “ down river 
side” is treacherous. It is impossible to put in founda- 
tions for any structure of the smallest importance in many 
localities on the banks of the Thames below London 
Bridge without having recourse to deep excavations and 
heavy piling. Now the original intention of Messrs, Gost- 
ling was to build a much smaller and lower chimney than 
that which was finally constructed. It would be interest- 
ing to know whether the chimney which fell was erected on 
the foundation intended for the smaller structure or not. 
Nothing was said about foundations at the inquest, so that 
on this point we are quite in the dark. There is, indeed, 
no evidence to show that the chimney fell because 
the foundations gave way; but neither is there any testi- 
mony to prove that the foundations remained intact, and 
that we must seek the cause of the fall of the stalk else- 


where. A very moderate subsidence of the und at 
one side would obviously throw a tall stalk out of 
plumb. If the mortar had once set, and the brick- 


work have been so consolidated that the chimney 
formed a tube with almost homogeneous walls, a slight 
subsidence of the foundation would have been of little 
importance, In Cornwall an engine stalk is not con- 
sidered quite safe until it has “taken a bearing,” and under 
the influence of the wind tall and slender stalks wave or 
sway about to an extent much more considerable than is 
generally understood. One of the beautiful chimneys in 
Woolwich has been proved by careful observations to oscillate 
through an arc of eight inches at the top in a gale. But in 
this case all the work has been consolidated by time. No - 
was blowing, however, when the Northfleet chimney fell, 
and if oscillation arose at all, it must have been from causes 
with which atmospheric influences had nothing to do, 

All this brings us very little nearer to the solution of the 
mystery—for the fall of a chimney or of any other structure 
without apparent cause, is a mystery in the fullest sense of 
the word—we must, therefore, to use a sailor’s phrase, take 
a fresh departure, and endeavour to solve the problem 
without recourse to the scientific and technical witnesses 
called at the inquest. It appears to us that the bricklayers 
were in the main right, and that the addition of the very 
heavy capital, if we may use the word, tothe top of a lofty 
stalk, not yet fully consolidated, was the primary cause of 
the catastrophe. It was not necessary that there should 
have been any crushing of the bricks whatever; but it is 
certain that the cap was completed while much of the 
upper portion of the structure was quite green. If the 
foundations were very elastic, it would be quite possible 
for sufficient deflection to take place in the upper portion 
of the stalk to seriously affect the position of the centre of 
gravity; undue stress would then be thrown on the unset 
mortar in some of the seams near the top, and the upper 
portion of the stalk with the cap would fall off 
the lower portion, and there is reason to think that this is 
really what occurred. The capital represented a great 
weight at the summit of a very lofty structure, and we 
cannot resist the conclusion that it was imprudent to load 
the shaft so heavily until it had been constructed for some 
time. It was given in evidence that the shaft was not 
built with undue haste; but from this conclusion we dissent. 
In building lofty stalks the old adage, “ More haste worse 
speed,” applies most forcibly; and we feel certain that had 
the duration of the work been prolonged for a couple of 
months no accident would have occurred, always provided 
the foundations were good. It may be said, and with 
truth, that we have dealt very ey with an important 
subject; but it is almost impossible to avoid being vague 
and discursive in handling a topic about which there is 
such a lack of really useful information. In the main, our 
conclusions are those of the bricklayers. The stalk fell, 
possibly because there was a slight giving way or settle- 
ment of the foundations, which may or may not have 
tended not only to cant the whole structure, but to split it 
longitudinally. But the primary cause lay, we feel certain, 
in the addition of a heavy superstructure to work which 
was yet green and unconsolidated. We do not attach any 
blame to any one, but we may point out that the subject 
has not as yet met with that full discussion which its im- 
portance deserves, and we shall be happy to hear what any 
of our readers who have had experience in the construction 
of stalks may think proper to say on an extremely interest- 
jng question. 





THE VIENNA EXHIBITION AWARDS. 

THE awards at the Vienna Exhibition have been so depreciated 
in value by their lavish and almost indiscriminate bestowal, that 
it is to be regretted that they are likely to be still further re- 
duced in importance, It is now understood that many exhi. 
bitors who have been assigned a second place are using their 
energies to get the decisions of the juries reversed, and this, it is to 
be feared, with some chance of success. If this end is achieved, 
then the public will be free to assume either that the juries 
did not know their business, or that they did their work imper- 
fectly, or that they are simply corrupt. An award should not 
be given without great caution, and its whole value depends on 
the skill, judgment, and strict honesty of the jury who make it. 
Once made, it should be irreversible. If the public find that a 
firm getting a second-class award to-day can manage to change 
it for a first-class award a week afterwards, they will cease to 
attach any value whatever to medals or awards, and this would 
be a very considerable injustice to a —_ body of exhibitors. 
We trust that the Viennese jurors will resist all claims for 
revision which are not based on irrefragible arguments. The 
vital importance of maintaining the character of awards of this 
kind above suspicion, as well for the sake of the jurors as for that 
ot the exhibitors, should be obvious, 


GREENWICH TIME BY THE GOVERNMENT 
TELEGRAPHS. 

On the 29th December, 1871, an article was published in THE 
ENGINEER describing how the true time is sent by telegraph every 
morning from the Royal Observatory at Greenwich to all the great 
townsand cities in the United Kingdom. Atteno’clock every morn- 
ing a telegraphic signal is sent along one wire from Greenwich to 
the central office in Telegraph-street, and there, by means of a 
piece of automatic apparatus, called the chronopher, invented by 
Mr. C. F. Varley, F.R.S., the si is received, and instanta- 
neously sent on through many other wires to the chief towns in 
ry ary Scotland, and Ireland. The chronopher, which, covered 
all but its clock, with a single large glass case, has been working 
well for years, but recently the Astronomer Royal put it toa 
very severe test, as the following correspondence will show :— 

Royal Observatory, Greenwich, London, 8.E., 1878, Oct. 6th. 

Dear Sir,—In the gradually ex use of the Post-office time cur- 
rents for public time signals, the q ion as to the degree of dependence 
that can be placed on the chronopher currents has sometimes arisen, 
and although the construction of yop has hitherto satisfied us 
that all ble accuracy is obtained, it latel 
to test the point by actual experiment. To do the Astronomer Royal, 
in conjunction with Mr. ley, a during one week the 
chronopher should transmit the 10 a.m. current to the Observatory on 
another (return) wire, put for the occasion into communication with a 
galvanometer placed by the side of that showing the passage of the cur- 
rent from the atory to the mopher. The examination made 

roved to us that the loss of time in transmission is very small indeed. 

e are well used to the estimation of small intervals of time, but yet 
could scarcely say that any — interval elapsed between the 
egy ees the current to the mopher and the receipt of that from 
the mopher. It was certainly under the one-tenth part of a 
second of time. The test thus made, as showing the accuracy 
with which such can be transmi , is very satisfactory ; 
and the Astronomer Royal, kno’ the interest you will take in 
anything relating to the chronopher, desired me to communicate to 
you an account of what we have done.—I am, dear Sir, yours very truly, 

Cromwell F. Varley, Esq., F.R.8., C.E. ILLIAM ELLIs, 





GOODS WAREHOUSES, BLACKFRIARS—LONDON, 
CHATHAM, AND DOVER RAILWAY. 


IN our last impression we gave some general particulars of this 
important structure. At page 300 we give a section through the 
building, and in an early impression we shall publish a 
working drawing of the ironwork. Returning to the point where 
we left off last week, we go on to say that the basement floor 
is paved with Staffordshire bricks, and 9ft. 8in. high. It 
contains 164 ‘cast iron columns that support the 7 
floors. The duty of these columns includes the bearin; ng of 101 
wrought iron rivetted longitudinal girders, making a total aggre- 
gate length of 10,400ft. Upon these rest 550 cross girders formed 
of very strong rolled iron beams, 12in, deep with 6in, flanges, and 
weighing about 58 lb. per foot lineal. These are placed at about 
4ft. 6in. between centres, and are well connected at each 
end to the longitudinal girders by strong lugs of angle iron, and 
bolts, and nuts, Between the cross ers and resting 
on lower flanges, two ring brick, or 9in. jack arches are 
turned for the support of the floor above, as shown at page 300. 
The spandrils and crowns of +he arches are levelled up with 
——_ <> a Se Of the 164 —— in the 

asemen are intermediates, the remaining twenty-seven are 
the foundation of the principals which are ented up right 
through the building to the girders that su the roof, 
ca” come ao Se 2 ing 9ft. 4in, 
high, and 2ft. diameter. Th oundations are on a thick 
bed of concrete, nearly 9ft. square, upon which a heavy block of 
— is laid all in cement, and on the ite blocks cast iron 

dplates 4ft. square, weighing 1} tons (see page 300). 

The columns in the principal floor are only the 27 chiefs 
already referred to. These are of great strength; they are 
22ft. high, 2ft. diameter at the base, and 1ft. 9in. at the capital, 
and weigh about 5 tons each, Upon these the heavy girders that 
carry the main upper floors are supported, These principal 
columns and the girders are strongly bolted together. These 
main girders are 106 in number, two of them marked S and 
Q are shown at page 300. These may be pronounced, we 
believe, one of the most imposing collections of wrought iron 
rivetted girders ever brought together in a single structure, ex- 
cellent alike in design, material, and wor ip, and reflect 
great credit upon Mr, Mills, by whom they have been designed, 
and Messrs. Matt. S. Shaw and Co., by whom the work has been 
executed. The weights of these main girders, some of them fish- 
bellied, is, in all, about 800 tons, 61 of them weighing an average 
of 11 tons each. It may here be mentioned that the girders and 
columns, numerous and varied though they are in character and 
dimensions, were all at the contractor’s works and 
brought upon the ground ready to fit into their places, which they 
took with a minimum of alteration and inconvenience, requiring 
only the alteration of a few bolt holes. The principal floor to 
which we have been referring has two stages constructed of 
timber for loading and unloading, which are each 235ft. long, 10ft. 
wide, and 3ft. high—a portion of these is shown at page 300. 
In the wagon ways the paving is of granite cubes, and for the 
other portions of the floor space of Gin, wood blocks, There are 
four wagon entrances and two wagon exits on this floor. 

The two floors immediately above the principal are much alike 
in the number, arrangement, and dimensions of the columns and 
girders, The total weight of ironwork at the roof of the principal 
floor is about 940 tons. The second and third floors have each 
wrought iron rivetted girders, and wood joists and flooring. 
These floors have 361 girders, some of these ong oe the wider 
ways next outside walls, These girders are well bound together 
with tie-rods, and are also securely bolted to the columns upon 
which they rest. 

The upper floor shews thirty-two columns which support the 
lattice ers t carry the transverse roof, These columns 
weigh 17 tons, and the lattice | eye 90 tons. 

The floor immediately above the principal is 10ft. 6in. in height, 
and has 24in. —— planking ; joists, 12in. by 3in., 18in. be- 
tween centres. e next is 10ft. high, and the top-floor 9ft, 6in. 
high 5 these have floors of 2in. deal, tongued. 

e different floors are abundantly supplied with hatehways, and 
le of lifting and lowering from 25 cwt. to a couple 
of tons; the hydraulic lifts that operate u the loaded trucks 
ae The walls are 3ft, thick, and have a founda- 
tion footing of concrete 7ft. Gin. broad ; they are built in cement 
up to the rail level, and have also six bands a foot deep in cement 
at intervals in height all round the b The chief 
building materials are white Burham and blue Staff bricks, 
The bu is surmounted by an appropriate stone cornice, with 
"The transversely pinoed roof principals see page285) are 27, 

e transversely see page are apart, 
the tie-beams are ‘Tin. by 4in., and the king- struts, and other 
chief parts 8in. by 4in.; the purlins are 8in. by 3in., and the rafters 
6in. by 2}in. The princi of the roof are strongly bound b; 
forged wrought iron straps at each foo 55 The rafters are pom. | 
by lin. diagonal boarding, and cov by countless slates. 

are six rows of gutters across the roof, 2ft. wide, that are laid 
-with 6 lb, lead. e gutters are 58ft. high from the ground line ; 
fourteen of the twenty-seven main columns are made available for 
conveying the roof-water to drains at the base of the building, 
from which it is carried to a sewer in the Green Walk. The 


with cranes ca; 


of conveying the water through these 

—_ at the joints of the columns or the bolt- im- 

possible, 

gen contractors for the work have been Messrs, Hill, 
, and Waldran; Mr. W. Mills has Yee 

-in-chief ; Messrs, ewi' 


Kedd 
tended the work as 





and R, Barker have 


as resident-engineers; Messrs, Matthew 





T. Shaw and Co., of 41, Cannon-street, Lambeth, and Steckton-on- 
a a ey oe the oy 3; Mr. os M. \ prenens 

eir engineer, having arran e worki wings and super- 
vised the manufacture of the ers and other work in their ~ ae 
tract, which reflects great credit upon himself and his firm. 
building, including BO sous of riveta, more thes 31,000 sel feet ot 

ing, in iveta, more 31,000 cubic feet o: 

timber been used. 7” 
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TESTIMONIAL TO MR, WILLIAM ADAMS. 


On Saturday week last a was held at the Bow and 
Bromley Institute, for the purpose of presenting a testimonial to 
Mr. W. locomotive superintendent of the North-London 
Railway, on the occasion of his from the North-London 
to a similar position on the Great Railway. A large 
number of the most influential residents in Bow were present, but 
the bulk of the audience were railway employés of every grade, 
apparently determined to vie with one another in showing their 
— for their late friend and chief. 

. R. S. Mansel, the manager of the North-London Railway 
Company, occupied the chair, and briefly — the object of 
the meeting, and stated that the testimonial about to be presented 
was the result of co-operation on the part of the officers and 
servants of the North-London Railway Company generally, of 
those engaged in the special department that had been under Mr. 
Adams’s charge for nineteen years, and of a number of friends who 
had been associated in various ways with Mr. Adams during a 
long ae All desired to express their good feeling toward him, 
and their appreciation of the manner in which he had discharged 
his duties. The amount subscribed, including a vote from the 
proprietors of the North-London Railway, was £835; and he 
thought this was to be ed as a fair criterion of the 
estimation in which Mr, Adams was held. He had been re- 
quested to say a few words on behalf of the officers and 
staff of the North-London Railway Company, and in doing 
so he would have to refer briefly to the history of the 
company, as it would necessarily have much to do with the 
history of Mr. Adams. He (the chairman) joined the company 
eleven years back, and he soon became aware of the fact that the 
business of the company had grown to an extent entirely unex- 
pected by the proprietors in the first instance. As a consequence, 
the locomotive stock was composed of many types of engines, 
which was a disadvantage that entailed an enormous expenditure. 
At the present time there was not a single engine remaining that 
was at work eleven years ago, and all that were now in use were 
of one type, and all equally well calculated for the requirements 
of the traffic. This great improvement had been effected without 
assistance from the capital of the company. The revenue had re- 
instated the whole locomotive stock, and the expense to the com- 


pany for constructing been reduced rather more than 
one-third, and the wor expenses of the locomotive depart- 
ment had also been diminished to an equal extent. Mr. Adams, 


in his position at the head of the department, had displayed great 
ability ; and that his services were highly appreciated by the com- 
pany was shown by the testimonial which had been given him by 
“ay rietors. 

r. Thos. ym (hon, sec. of the Testimonial Committee) 
then read the following address:—‘‘To William Adams, Esq.— 
Dear Sir,—The position which you have held for nearly nineteen 
years, as Locomotive Superintendent of the North-London Rail- 
way Company, ha m brought to a termination by your 


appointment to a ilar office with the Great Eastern Kailway 
y, we avail ourselves of the opportunity to present to 
you accompanying testimonial, 


In making the ———, 
_— brother officers acknowledge the pleasure th ve derived 
rom the agreeable intercourse which a subsisted, and the cor- 
dial co-operation you have evinced in conducting the business of 
the company. The employés, in the executive departments, testify 
their appreciation of the uniform kindness, impartiality and inte- 
grity which have characterised your management ; and the friends 
with whom you have been brought in contact record their 
respect for your general character, uniform courtesy, and profes- 
sional ability. We earnestly hope that you may be spared for 
many years, and enjoy health, happiness, and _—— ; and 
whilst we sincerely regret ss from you, our g ishes will 
follow you, and we trust that you may meet with every success in 
your new undertaking.” 

Mr. Adams was then presented with a service of plate valued at 
£1450. The following is a copy of the inscription on the silver 
epergne :—‘‘ Presented, with a service of plate, and an investment 
in railway stock, to William +» 88 an expression of 


esteem and from the officers, employés, and friends associated 
with him at the time of his retirement from the position of loco- 
motive superintendent to the North-London Railway Company, 
which he held for nineteen years. 25th October, 1873.” 


Mr. Adams returned thanks in very well chosen terms, and the 
proceedings terminated. 


MESSRS. BEDE AND CO’S WOOL-WORKING 
MACHINERY AT THE VIENNA EXHIBITION. 


THIs machine, which is adapted to cloth and other woollen 
fabrics, has two drums each carrying twenty teasle frames, 
and is so as to allow two of each drum to act 
upon the fabric, so as to increase the amount of work done. 
One of the drums revolves always in the same direction, and drives 
the other in either direction as required, so that by reversing the 
belt the nap may be raised in both directions, or in one only at a 
time. The stretchers are so placed that the fabric is only acted 
jae by the teasles when at its greatest width, and the length of 

e cloth is maintained eeey constant, and its tension is the 
same when the extent of surface acted on by the teasles is varied. 
The movement of the fabric is so regulated that :—(1) One work- 
man only need be loyed ; (2) The effect produced by the teasles 
and the state of the face may be ascertained at any moment; and 
(3) The teasle frames may be removed and replaced rapidly, 








as La Pam we mag More ns me FOR > mane 
j e to acknow us to to press, the receipt o' 
the “Transactions” of the chuve enalaay or 1871. The volume is 
rather larger than its immediate predecessor, and contains, 
in addition to the ina’ address by the President, Mr. 
Baldwin Latham, the following papers:—‘“‘The Machinery and 
Utensils of a agg lp Thomas Wilkins ; ‘“‘ Brewing Appa- 
ratus,” by John Wi: ; “The Ventilation of Sewers,’ = 
Bald 3 “The Timbering and Trenching of Tun- 
nels,” by Charles Turner; “‘ Recent Improvements in Explo- 
sive Compounds,” by Perry F. Nursey ; “‘ Floating Breakwaters,” 
to P F. Ni 7 Th ns Cag, "end Th ae Wilkin, 
erry F, Nursey, omas ill, an omas i 
for their communications, The volume is brought out by Messrs, 
E. and F. N. Spon in their usual good style. 
THE Port or SWANSEA.—There is no other port in the kingdom, 
which is principally worked by dock —, where such an amount 
k is done on a given At Liv the to: is as 
and at where, however the hethour 
larger than the dock space, the ratio is only 20,000 tons to 
are taken from reliable data, and 
the tonnages are from the Customs’ registers, It is therefore very 
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In our impression for July 11th, 1873, we described at some 
length the new Russian circularironclad, invented by Admiral Popoff. 
The annexed diagrams, Figs. 1, 2, 3, 4, and 5,will elucidate the con- 
struction of these remarkable craft. It —_ be well to reproduce 
here some of the facts concerning them which we have already pub- 
lished. Each vessel is 99°2ft, in diameter and constructed of iron, 
planked with wood and sheathed with copper. The draught of 
water is 12‘1ft., and the spar deck is 2°1ft. above the water line. 
The displacement is 2783 tons. The bottom is perfectly flat, and 
the sides are vertical, with an overhang aft, sheltering the 
rudder, At the centre of the ship is a turret, 29ft. Gin. in dia- 
meter and 7ft. high, containing two 11 ton steel guns—probably 8in. 
hore—breech-loadi 
turret has a hollow axis D, which serves as an ammunition scuttle; 
and on which pivot the supports of the guns, so that the latter 
wn be leted over an ap 
fore and aft direction of the ship. The rest of the armament 
consists of torpedo arrangements. 

The lower portion of the hull is double, and there is a space of 
about 2°9ft. between the shells. The lower platin 
thickness, and the upper ‘23in. The hold is divided into a large 
number of watertight compartments. Parallel to the upper deck, 
and about 6ft. below is a second deck, both being united to the 
lower shell by bulkheads. 

Forward of the turret is a light superstructure serving as a pro- 
tection against the sea, and as quarters for captain and other 


officers, eleven persons in all, The second deck comprises a fore- 


ca-tle for the crew of ninety men, and furthest aft the coal bunkers 
and boilers, each of the latter having a separate smoke stack. 
Amidships are other officers’ quarters and a powder scuttle. 
There are six 80-horse power > many C, C, C, built on the Woolf 
system, each driving an independent screw. Machines and boilers 
together cost £44440 about. Below the forecastle are store- 
rooms, and under the officers’ quarters, the powder magazine and 
shot Jockers. Two steering wheels are also on the second deck. 

The armour consists of two streaks of piating about 3ft. broad ; 
the upper layer is 9*lin. thick, and is backed by solid teak Gin. 
jn. the lower plate is 6in., with a backing of 9in., Fig. 5. The 
turret is similarly constructed, with the exception of the plates 
having a uniform thickness of 9in. At a distance of about 2ft. 
inside the walls of the ship is a watertight bulkhead formed by 
‘Jin. plating, dividing the battery into two parts, so that in case 
water should enter one of the exterior compartments, the vessel 
would still float. 





CONNECTING ROD SMALL ENDS. 


TuHE annexed sketch shows a method of constructi a small 
ends of connecting rods, designed by Mr. C. Elms, of Chicago. It 
is said by those who have used it that it is a very convenient, 
cheap, and substantial method of fitting up stub ends, answering 
all pu of the 
strap,gibs,andkey,and 
in some respects better 
to those, as there are 
no straps and battered 
keys to repair after a 
few years’ use. The 
following is a descrip- 


A is the stub end; B 
plate or cap fastened 
at each end by a stud, 
an off-set fitting a 
corresponding one 
upon the stub end A ; 
© Care brasses ; D is asteel wedge to take up wear of boxes or 
brasses, adjusted by the stub set screw, 








RESISTANCE OF BRICKS TO CRUSHING FORCE.* | 


By Mr. Georce 8S, Greene, Jun., C.E, 

THE bricks were of the kind used in the construction of the 
South Gate-house of the New Reservoir, in the city of New York, 
by Fairchild, Walker, and Co,, contractors. 

The experiments were made by Gen. George S. Greene, at 
Cornell and Co.'s, Centre-street, September 20th, 1860, in Hat. 

y 


field’s -) press for testing building materials, built 
The bricks were what are known as hard brick, and manufac- 


Hoe an 
tured at the yard of Mr. William Call, Haverstraw, on the Hudson 





* “ Transactions of American Society of Civil Engineers.” 


g and mounted en barbette. Figs. 3and4. The | 


e of from 30 deg. to 35 deg. with the | 


is “62in. in | 


tion of the invention : | 


























’ River ; they are regarded as average samples of the mass of bricks 
used in the construction of the gate-house. The experiments 
were not made in the interest of any person, but solely to deter- 
mine the actual strength of the brick. In order to bring them 
within the power of the machine but little more than half a brick 
was w he pieces of brick were first dressed by a stone-cutter, 
and then ground down on a grindstone. The faces exposed to 
pressure were not perfect planes, and therefore a layer of wood 
and sand was interposed between the faces of the machines and 
those of the bricks, 

Dimensions of the Brick used in Experiments in Inches and De- 
cimals, 


Thick. Wide. Broad. 8q. in. 
No, 1.—2°30 X 3°52 X 4°40 15°488 exposed to pressure, 
| No 2-22x350xX446 15610 ,, ve 
| No3—-234x 350x452 182 7 = 
| No4—234x346x446 164316 7 
| No. 5.—230X 346x450 15570 re 
No. 6.—2°28 X 3°46 X 466 15°916 ,, % 


No. 1.—At 30,000 Ib. ( = 1937 Ib. per square inch) cracked in 
| centre ; kept at 50,000 Ib. ( = 3228°3]b. per square inch) without 
crushing. Brick between two pieces of board 4in. thick. 
No, 2.—Had a layer of sand. Sign of a crack at 50,000 Ib. 
( = 3203 Ib. per square inch); kept at 52,500 Ib. ( = 3362 per 
square inch) for three minutes, but did not crush. Crack did not 
| extend through brick, nor was it broken into two parts. 
|, No. 3.—Crushed to pieces at 43,500 Ib. ( = 2748 7 Ib. per square 
| inch); packed with sand, 
No, 4.—Packed with two pieces of cigar-box wood; edges 
crushed off at 30,000 Ib. ( = 1994°1 lb. per square inch.) 
No. 5.—Packed with sand ; cracked at 27,000 Ib. ( = 1734°1 Ib. 
square inch); crushed at 32,000 Ib. ( = 2055°3 lb. per square 
inch). Brick crushed and cracked in all directions; did not fall 
to pieces as did No, 3. 
No. 6 —Packed in sand; commenced to crack at 30.000 Ib. 
( = 1884°9 Ib. per square inch) ; crushed to pieces at 46,500 lb, 
= 2921°6 lb. per square inch.) 





RAILWAY DISASTERS FOR OCTOBER. 

THE season for killing, crushing, smothering, scalding, muti- 
lating, and severely shaking unhappy tourists is now nearly closed, 
and the business men and travellers who will be compelled this 
month to travel through dense fogs on wet and slippery rails in 
trains unprovided with fog signals or sufficient and continuous 
brake ye the place of the tourists. There has not 
been, it is true, during October such grievous loss of life, nor 
have so many severe personal injuries been sustained, but there 
has been no diminution in the number of collisions, breakdowns, 
and other disasters from negligence in respect of bad and defective 
signalling, rotten material, want of punctuality, insufficient brake 
power, &c. There have been about thirty-six disasters in October, 
which are so far noteworthy that they just escaped being ter: ibly 
fatal. This isan average of more than one perdiem. Sometimes 
| —as on October 10—there were five in one day, any one of which 
| was not an accident in the true sense of the word. If the rail- 
~~: companies are not to blame in any other matter, they are 
in this. 

Oct. 1.—The express from Liverpool to Southport ran off the 
rails at Formby owing to an axle breaking; passengers frightened 
and shaken, but not otherwise + ~ 
—South Yorkshire line at Meadowhall junction. A 





Same da: 
terrific collision took place. While a goods train was being 
hunted several wagons broke loose, and ran at full speed towards 





Tinsley, and thus encountered point-blank a goods train also at 
full speed. The guard’s van and several wagons were smashed 
into -~ engine damaged, the driver severely shaken. 
| Oct. 4.—North British, five miles from Glasgow. While an ex- 
was due a goods train was shunting some trucks on the up 
Tina "The ox dashed pti oa ie <p ag heard half-a 
e off. were smashed, wagons ditto, two passenger 
carriages were “ ” one dead man had to be sawn out of 
the = ~ twenty were dreadfully injured, along with the driver 
| er. 
Same day.—-At Twickenham, on the London and South-Western 
| oa ran off the line; line blocked for one hour and a- 
| Oct. 6 —Great Western, near Maidenhead. A wagon got off the 
metals and fell on the up line, an entire block ; fortunately, 
no train on the up line was due at the moment. The same day 
sufferer the Caterham collision died of his injuries 


at Guy tal. 
| Oct. 7.— limited mail from Scotland to Euston was on the 





int of tstinn, when it was discovered that all the bolts which 

x on the tire of the engine wheel were broken. But for this chance 
the consequences would have been terrible. 

Same day.—Carmarthen and Cardigan line. The 10.19 p.m. 
train, at full s , dashed through the crossing gates, which had 
been a closed ; and, although it oscillated, did not 
leave the metals, but a fragment of the broken timber struck a 
woman and killed her on the spot. 

Oct. 8.—Mail train from Norwich to London got off the line, 
passengers jerked and frightened ; cause, the pointsman having to 
do duty at two sets of points. 

Oct, 9.—North-Eastern, between Hartlepool and Sunderland. 
Flock of sheep on the line; seven were killed, others injured ; 
luckily the train kept the rails. 

Same day.—Caledonian Railway. Passenger train was run into 
by a pilot engine ; four passengers severely shaken, tender was 
overturned, and the footboard of the carriages torn away. 

Oct. 10.—South Devon. A drove of sheep got on the line, and 
after a train had passed eleven mangled carcases remained on the 
rails, In September, it will be remembered, cattle on the line 
caused a horrible catastrophe. 

Same day.—Near West Hartlepool. Axle of a goods train broke, 
a block ensued, and much damage done. 

Same day.—Same railway near East Hetton. The coupling of a 
set of laden coal-wagons broke just as they reached the main line, 
where there is a steep incline ; they went down at great speed, and 
smashed some twenty wagons standing at the foot. 

Same day.—Great Western. At Goring two goods trains came 
into collision, damage done and vans thrown off the line—luckily 
not on the up line, as the mail train passed immediately after. 

Same day.— London and North Western. At Euston station two 
carriages got off the line, and, on the brakes being applied, leaped 
up against the opposite platform, smashing the sidesin. This time 
it was neither a sheep nor a bullock, but an unfortunate police- 
man, who had crossed the line in front of the carriages and thrown 
them off the metals. He was of course killed on the spot. 

Oct. 11.—Upper bank, Swansea. Collision between a passenger 
and mineral train; two carriages smashed, sixteen passengers 
much shaken, and some half-dozen badly cut and stunned. Cause, 
wrong turning of the points. 

Oct. 12.—Vacant day. 

Oct. 13.—Lancashire and Yorkshire. <A ballast train ran into a 
goods train; the engine driver of the first was jammed against the 
fire end of the boiler; he was badly scalded, and one hand smashed 
to a jelly. 

Oct. 14.—A train from Normanton, laden with fish, ran into a 
coal train near Unstone station at full speed. Engine, coal trucks, 
a horsebox, and several wagons were dashed off the line, and many 
of them broken to bits. The driver was badly injured, the rails 
were torn up, and traffic was stopped for six hours, There was a 
serious collision here about two years ago. 

Oct, 15, - This was a high day for small disasters which might 
easily have been serious ones. Midland Railway, between Swinton 
and Wath stations.—Engine and wagons ran off the line, doing 
much injury and delaying traffic. 

Same day.—The senger train at six am. from Hull to 
Sheffield was stopped by the bursting of one of the engine tubes. 

Same day.— Manchester, Sheffield, and Lincoln. The drawbar 
of a wagon broke at Barnsley junction; seven or eight wagons were 
broken up and thrown on the branch line. 

Same day.—A mineral train ran off the line near Appleby, be- 
yond Doncaster; rails torn up; but in all these cases if the 
railway servants sustained injury, which seems almost inevitable, 
nothing was reported to that effect. 

Oct. 16.—Manchester and Sheffield. A loaded coal train came 
into collision with a goods train. Van and wagons smashed, and 
a wagon loaded with potatoes got on the top of a coal truck. 

Same day.—North British, near Mary Hill again. A heavy 
passenger train missed the points and ran off the line. Engine 
and van damaged, rails torn up, traffic blocked. No passengers 
were reported seriously injured. 

Same day.—The five o'clock express from London to Liverpool 
was approaching Wolverton, when a violent rending and tearing 
of the carriages shook the whole train. A goods train had, it 
seems, met with disaster, and some wagons were lying on the up 
line ; these caught the express, and tore away the whole of the 
footboards and projecting — of the carriages. It seems amazing 
that the train was not pulled over. 

Oct. 17th.—Great Southern and Western Railway, near Cork. 
Collision of goods trains; much damage done, and engine injured, 
No one hurt. 

Oct. 18.—At Brighton. A collision between two goods trains; 
one of these cannoned against a passenger train leaving for 
Lewes. Six passengers were badly injured, and others bruised and 
shaken. 

Same day.—Great Western, between Warwick and Hatton. 
Both axles of an overladen truck broke, and the wagon, with seve- 
ral others, rolled on to the up line. Much damage, and a block 
for several hours. 

Oct. 20.—North Eastern, on the West Hartlepool section line, 
well known for casualties. Owing to the points being left open, 
the express had a smart collision with a mineral train ; the drivers 
and firemen reversed their brakes and jumped off. The pas- 
sengers, less practised in these gymnastic feats, were unable 
to escape, except with few bruises, a shaking, and a terrible 
. The tender was smashed, and six wagons were thrown off 
the line. 

Same day.—North-Eastern again. At Shipton, about five milrs 
from York, the axle of a goods train broke, and several trucks and 
their lading were hurled upon the down line. The 7.8 p.m. mail 
from Newcastle had passed just one half minute before. 

Oct. 21.—A wagon laden with combustible materials in a train 
between Dundalk and Newry took fire. It was disconnected and 
allowed to burn itself out. 

Same day.—Four railway servants—drivers, firemen, and 
guards —were tried before the Kent magistrates for leaving their 
trains and adjourning to a tavern, and fined in penalties of £3 and 
30s. each with costs. 

Oct. 22.—Great Northern, near York, at Escrick. In a pas- 
senger train the tire of a fish truck came off, and the truck went 
off the metals. It was a narrow escape for the passengers. 

A lull for five days, 

Oct. 28.—London and North-Western again. Near Westbury 
the mail, which should have stopped, overshot the mark, and ran 
into a luggage train at the end of the platform. Smashed three 
wagons and the engine, and took off the handles of the carriages. 
The traffic was stopped for a considerable time, and the passengers 
severely shaken and well frightened. 

Oct. 29.—Great Western. At Wantage station a goods train 
broke down, and another goods train, heavily laden, took the 
occasion to run well into it, No one was killed, though severe 
,: , were sustained. The up line was not cleared for half the 

ay. 
Same day.--South Leicestershire branch of the London and 
North-Western. A double collision ; first, 2 Midland engine ran 
into goods train while engaged in shunting ; and then a idland 
mail train ran into the débris. It was a foggy night, and the 
driver could not see the signals ; fog signals do not seem to have 
been provided. Fortunately, no passengers were in the train, but 
much damage and delay were caused. a 

Oct. 30.—Junction of Midland and Great Northern at King’s- 
cross. The 5.20 Great Northern train could not get up the rails, 
which were greasy, and, notwithstanding the use of the block 
system, it is stated, came into collision with another train. We 
can hardly understand how this should occur, and observe a hint 
that there was a misunderstanding between two signalmen. One 

m was conveyed to the hospital on a stretcher ; others were 

ruished, cut, and shaken, The London, Chatham, and Dowr 

traffic was delayed, much damage was done, and the Great 
Northern was stopped entirely for a time, 
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Our readers will, no doubt, have seen the reports of the Govern- 
ment inspectors as to the disasters of September. The conclusion 
was in nearly every case that proper care and attention to rules 
would have prevented them. The same verdict will be returned 
as regards the list we print ; the result, as far as reform is con- 
cerned, will be nil, the cost and damages large.—Pall Mall Gazette. 





CLOSE OF THE INTERNATIONAL EXHIBITION. 


THE Exhibition closed on Friday last, when there was no demon- 
steation or ceremonial differentfrom what has been presented op avy 
other day, excepting that a ‘‘ spurt ” was put on in the machinery 
in motion department, where a full head of steam was up and all 
the machines in motion, showing how maccaroni and mustard are 
made ; how cocoa, comfits, chocolate, cigars, and preserved meats, 
are manipulated ; how coal and iron are ‘‘ prospected ” for by the 
diamond drill boring machine ; how glass is engraved by the sand 
blast process ; how road metal is made, and all sorts of stubborn 
materials disintegrated ; how silk is treated, from the unwinding 
of the cocoon to the piece of finished damask woven in the Jac- 
quard loom—all the processes except the dyeing. Many other 
wonders were shown in this department, the activity of which on 
the closing day was in contrast with the silence and desertion of 
many days that preceded it. The attendance for the last month 
only reached to about 2000 per day. In the first week, ending 
April 19th, there were 28,449 admissions ; in the seventh week, 
21,558 ; the eighth (the Shah’s week), 30,294 ; in the ninth week, 
19,188 ; in the twenty-eighth week, ending Oct. 28th, the admis- 
sions had sunk to 9560, The total admissions since the opening 
have been in even numbers half a million. The Council of the 
Society of Arts is publishing a series of reports on the different 
classes of exhibits; but there are no awards by the Commissioners, 
——— of a medal presented to every exhibitor, which is value- 
less beyond being evidence that the holder was permitted to ex- 
hibit and did so. The medals will be flaunted by some of the 
exhibitors, doubtless, as ‘* prizes,” but they really carry no such 
character. Some of the exhibitors, however, have obtained sub- 
stantial prizes in having taken numerous orders during the course 
of the exhibition, particularly among such of the carriage-builders, 
and makers of kitchen-ranges, gas stoves, and cooking appliances, 
as were well represented at their stands. The award of medals to 
exhibitors of unopened labelled tins, bottles, jars, and packets, 
seenis an anomalous and unmeaning formality. ‘The organ recitals 
and Mr. Barnby’sconcertsin the Royal Albert Hall were kept up till 
the last day ; as were also Mr. Buckmaster’s lectures in the ‘‘ School 
of Popular Cookery.” In the course of last week Mr. Buckmaster 
showed his audiences how to make, amongst other things, ram 
omelettes and rissoles, Irish stew and apple fritters. Next year’s 
exhibition will include such pictures in oil as can be got together 
of the following deceased Royal Academicians :— John Constable, 
Augustus Egg, David Roberts, and David Wilkie. Also the 
works in water colours of the following deceased artists :—J. 
Coney, J. 8, Cotman, F. Mackenzie, 8. Prout, A. Pugin, J. M. W. 
Turner, R.A. (architecture only), and C. Wild. The programme 
for 1874, division 2, will embrace :—Lace, hand and machine 
made ; civil engineering, architectural and building contrivances ; 
sanitary apparatus and constructions ; cement and plaster work, 
&c.; heating by all methods and kinds of fuel ; leather, including 
saddlery and harness ; leather and manufactures of leather ; book- 
binding ; and foreign wines in the vaults of the Royal Albert Hall. 
There will be a display also of diagrams of ancient and modern 
buildings of all countries, if the invitation of the Commissioners 
is responded to. They request that the diagrams should be per- 
spective views, and of a bold scenic character, on canvas, each 
diagram at least 5ft. by 10ft., but not to occupy more than 20ft. 
by 10ft.; the drawings may be in oil or distemper, in colours or in 
monochrome. Each diagram must have the scale clearly marked, 
and must be mounted on aroller. The Commissioners wish to 
have the rights of purchasing the diagrams if for sale. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Montbs. 

2434. Freperic Petnam Wauren, East-court, Cosham, Hants, ‘‘ Improve- 
ments in cooling the interiors of railway carriages and other vehicles, 
and apparatus and arrangements for the purpose.”— 15th July, 1873 


in moulds and apparatus for casting ingots and other articles of steel 
and other metals. 

8355. Enoch Sarseant, Balsall Heath, Worcestershire, ‘‘ Improvements 
in muchinery for dressing metallic * 

8356. JouN Bercer Spence and Peter Dunn, Manchester, “ Improve- 
— in the facture of or fertilisers.”—16th October, 

3357. James Ropert Napier, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in and connected with fire-places for cooking food and heating 
air or liquids.” 

8358, Witt1am RotuerrorD, N.B., ‘Improvements in weaving bags, 
sacks, tubular fabrics, and similar textile articles.” 

8359. Louisa James, Devonshire-road, Seven Sisters’-road, London, 
“Improvements in the preparation of sea-weeds, in order to render 
them applicable to ornamental purposes.” 

3360. JoHN Henry Jonnson, Lincoln’s-inn-fields, London, ‘“‘Improvements 
in boilers or apparatus to be bey pee in effecting solution and 
filtration.”— A communication from Adolphe Eymael, Liége, um. 

3361. Gzornce Henry Goopman, Penrose-street, Newington, Surrey, 
bod its in hinery for breaking and crushing stones, ores, 








- 
and other hard substances.” 

3363. Joun CLayton Mewsurn, Fleet-street, London, ‘‘ Improvements 
applicable to steam boiler and other furnaces.”—A communication from 
Patrick Dowd and Mickel Dowd, Douai, France. 

8364. Ropert Pickwe.., High-street, Hull, Yorkshire, “An improved 
kiln or combination of kilns.” 

3365. Gzorce Gorpon pe Luna Byron, Chancery-lane, London, ‘ Im- 
provements in the construction of ordnance and other hollow and other 
ey elon communication from William Mernorice Arnold, New 

ork, U.S. 

3366. Cuartes Henry Murray, Loman-street, Southwark, Surrey, “ An 
improved construction of press applicable to the facture of bricks, 
tiles, and other moulded articles.” 

3367. JoserpH MosELey and Tomas Hotsroox, Manchester, “ Certain 
improvements in looms for weaving.” 

3368. Saut Myers, Vale-terrace, Maida Vale, London, “‘ Improvements in 
stoves, and in means of and appli for utilising the heat therefrom 
for warming p' “3 

3369. GrorGe BeLt GALLoway, Millwall, London, ‘‘ Improvements in the 
means of economising fuel, and in appliances connected therewith and 
therefor.”—17th October, 1873. 

3371. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in skates.".—A communication from James Albert Whelpley, 
Dartmouth, Halifax, Nova Scotia. 

3372. ALFRED Bett, New Cross, Kent, “Improvements in safety gas 
burner.” 

3373. Jonn Kwytcnt, Cornhill, London, “Improvements in asphalte 








pa’ 5 

3375. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ An improved 
code suitable for electro-telegraphic despatches.”—A communication 
from Louis Hyppolite Mamers Galliand and Eugtne Breittmayer, Paris. 

3376, ALEXANDER Browne, Southampton-buildings, Holborn, ‘“ Improved 
apparatus for heating the blast of blast furnaces.”—A communication 
from the Foundries and Forges Company, l’Horme, Loire, France. 

3377. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in apparatus for obtaining fresh water from sea water.”—A com- 
munication from Théodore Perroy, Paris. 

3379, SamuEL OsBorRN, Clyde Steel and Ironworks, Sheffield, and Sreruen 
ae, Glasgow, Lanarkshire, N.B., “Improvements in screw pro- 

ers.” 

3383. JosepH Quick, jun., and James Witu1aM RestiEr, Great George- 
street, Westminster, ‘‘ Improvements in ap tus for measuring the 

e of water and other liquids, also for pumping purposes.” 

3384. CHARLES Vencestas ZeNGER, Charing Cross Hotel, London, ‘‘ Im- 
provements in treating tinned iron plates and scrap in order to recover 
the tin therefrom.” 

3385, Sam Menpe., Manchester, ‘‘ Improvements in horseshoes.” 

3386. Henry Epwarp Ermen, Pendlebury, near Manchester, and Goprrey 
AntHony Ermen, Eccles, Lancashire, ‘‘ Certain improvements in ma- 
chinery for preparing cotton and other fibrous substances.” 

3387. Ropert Stone, Liverpool, ‘‘ Improvements in apparatus for manu- 
facturing artificial fuel, bricks, tiles, and other similar compressed 
articles.” 

3388, Josuua WILLIAM KEOHLER and Danigt Fercuson, Belfast, Antrim, 
Ireland, ‘Improved machinery for cleansing sharps or middlings from 
impurities and preparing them for grinding.” 

3389. Franz Maass and Aubert Fvos, Berlin, “‘ An improved packing for 
stuffing-boxes and other p ."—18th October, 1873. 

3390. Robert Bircn, Cheapside, London, and WitiiamM McGirrert, 
Bishopsgate-street Within, London, “‘ Improved liquid stove polish.”— 
A communication from Joseph Birch, New York, U.S. 

3391. Ropert Barrp, Stirling, N.B., “Improvements in furnaces for 
steam boilers.” 

3392, Witt1aM AMBLER and WittiamM Gawrtnorr, Bradford, Yorkshire, 
‘‘Improvements in beer, water, and other liquid taps and valves,” 

3303. Witt1am Rosert Lake, Southampton-buildings, London, “ Im- 
provements in machinery for folding, piling, measuring, and examining 
textile fabrics and other like materials, and in apparatus connected 
therewith.”—A communication from William Frederick Jobbins, New 
York, U.S. 

3304. Henry Satispury, Harpenden, Herts, “Improvements in ma- 
chinery for washing and drying straw plait.” 

3396. Joun Patrerson, Belfast, Antrim, Ireland, ‘Improvements in 

hinery for boring rocks and other hard substances.” 





2747. Ropert Turner and Georce Rosert Rowvason, Birmingl 
** An improved arrangement for cc uateracting the weight of pendant 
sliding oudiion. ”"—20th August, 1873. 

2783. ArTHUR CHARLES Henperson, Southampton-buildings, Holborn, 
London, ‘‘ Improvements in watches and clocks.”—A communication 
from Adrien Joseph Virlet Dubreuil, Ham, Somme, France.—22nd 
Auguat, 1873. 

3098. JosepH Wace Gray, St. Dunstan’s-hill, London, ‘‘ Improvements 
in machinery for decorticating, cleaning, and polishing rice and other 
grain and seeds.”—22i/ September, 1873. 

3136. Freperrc Weit and Farnnam Maxwett Lyte, Paris, ‘‘ Certain 
modifications and improvements in coating iron and steel with certain 
metals, with special application to coppering or covering iron ships 
with an adherent and protective coating of a less oxidable ictal, and 





in general coating large or small pieces of iron and steel, and parti- | 


cularly iron ships, with copper, and in apparatus for that purpose,”— 
25th September, 1873. 

3181. Jonn Gepoe, the Hollies, South Lambeth-road, Surrey, “‘ Improve- 
ments in the construction of braces.”—A communication from Francois 
Auguste Garnier, Faubourg St. Martin, Paris.—1st Oclo/er, 1873. 

8214. Jounw WALKER McCarter, City Saw Mills, Foyle-street, London- 
derry, Ireland, ‘‘ Improvements in apparatus for condensing ste wm.” 
$217. Witt1am Grove Sxoutten, Bow, London, and Jonn WirHeRDEN 
Hurst, Peckham, Surrey, “ Improvements in life rafts."—4th October, 

1873. 

3236. Josep Hype and Jonn Hype, Seend, near Melksham, Wilts, 
** Improvements relating to the manufacture of iron, and apparatus to 
be employed for carrying such improvements into effect.”—tth October, 
1873. 

368. Wititam Stevenson, Glasgow, Lanarkshire, N.B., Wittiam Rez, 
Stonehouse, Lanarkshire, N.B., and ANpRew Duntor, Glasgow, Lanark- 
shire, N.B., ‘Improvements in tools for cutting coal, freestone, and 
other minerals.” 

3299. Joun Roperr Orv and 
“ Impr ts in i 
7th October, 1873. 

3294. Frank Wiktu, Frankfort-on-Maine, Germany, ‘‘ Improvements in 
the method of and apparatus for drying malt.”—-A communication 
from August Von 8 , Hochheim-on-Maine, Germany.— 10th 
October, 1873. 

3229. Wittiam CxLuzet and Avouste Simon, Holland-street, Fitzroy- 
square, London, “‘ Improvements in rules for drawing.” 

3309. ALBERT Fieury, Havre, France, “Improved method of and 
appliances for determining the course or direction of bodies in air and 
water.”—1l1th October, 1873. 

3337, Wituram Dawes, Kingston-grove, Leeds, Yorkshire, ‘‘ Improve- 
mente in musical instruments.”— 15th October, 1873. 

3345. Joseru Jerrrey Bennett, Finsbury-place, Finsbury-square, 
London, “‘ Improvements in the facture of or tal asphalte 
pavement and tiles.” 

8346, BLAKEY Spencer, ToHomas WASHINGTON, and Jon Oppy, Ialifax, 
Yorkshire, “ I ts in hinery for washing wool and fibres.” 

8218, Japez Woottey and Taomas Papoert, Hunslet, near Leeds, York- 
shire, ‘* Improvements in brickmaking machinery.” 


Henry Mapvpison, Darlington, Durham, 
y or apparatus used for breaking stone.”— 




















| 


3397. Georce Ke.iey and Ben Sentor, Hickmondwike, Yorkshire, ‘* An 
improvement in machinery or apparatus for spinning wool or other 
fibrous substances.” 

3398. CHARLES WILLIAM Keicuiey and WILLIAM NerHerwoop, Upper- 
head Mills, Huddersfield, Yorkshire, ‘‘ Improved machinery or appa- 
ratus for cutting woollen or other cords or corduroy.” 

300. Howarp Pappison, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in bal Soong rir » 





or ig 

3400. GEORGE Dyer, Albert-road, Erith, Kent, ‘‘ Improvements appli- 
cable to domestic fire stoves or grates, or parts thereof.”—20¢h October, 
1873. 

8401. Orro Trossin, Berlin, “ A new grease to enable superheated steam 
to be used as a motive power in steam engines, and the mode of 
applying said grease.” 

sue WILLIAM HAMILTON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in steam engines, and in the modes and means of feeding their 
boilers.” 

3403. Cuartes Askew, Charles-street, Hampstead-road, London, and 
Atrrep Reynoips, J ica-road, Ber dsey, Surrey, « Improve- 
ments in apparatus for raising sunken ships and vesse!s.” 

3404. Constantine Varea and THaryros Varea, India-buildings, Water- 
street, Liverpool, ‘‘ Improvements in the method of raising sunken 
ships or vessels and other submerged property, and of rendering ships 
or vessels buoyant, and also an apparatus to be used for the above 





purpose.” 

3405. ABRAHAM Pore, are-road, London, “‘ Improvements in steam 
engines and boilers, and apparatus connected therewith.” 

3406, Georce Cuampers, Victoria-place, St. George’s-road, Camberwell, 
Surrey, ‘‘ Improvements in heels for boots and shoes.” 

$408. THomas Houipay, CHartes Hotwipay, and Epoar Ho .tipay, 
Huddersfield,‘ Yorkshire, .“‘ Improvements in means or apparatus to 
tacilitate the dyeing of wool, hair, or other fibre by the use of indigo 
and certain hydro-sulphites.” 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3420. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
roved attachment or covering for boats, for goon’ the occupants 
a the waves, sun, and rain.”—A communication from John Resco 
Adams, Oakland, Alameda, California, U.S.—22nd October, 1873. 

3441. Lupoten Seecers, Berners-street, Oxford-street, London, “ Im- 
provements in the construction and arrangement of apparatus for 
economis e ption and i ing the illuminating and 
heating powers of coal gas, water gas, and other inflammable vapour 
an and mixtures thereof.”—23rd October, 1873. 

$470. Wrtu1AM Rosert Lake, Southampton-buildings, London, “ Im- 
provements in the manufacture of nails or tacks, chiefly designed to be 
used for the making of boots and shoes.”—A communication from 
Lyman R. Blake, Brooklyn, New York, U.8.—25th October, 1873. 

8484, Epmonp Ovipe Ricuarp, Quebec, Canada, “ Improvements in the 
brakes and couplings of railway trains.”—27th October, 1873. 

3487. Grorce Hase.tine, Southampton-buildings, London, “ An im- 
proved motive power engine to be operated by the pressure of water, 











3349. Henry Cooke, Sp Wood House, Grimestho: near Sheffield team, or compressed air, and capable of use as a pump, blowin, 
“ The r utilisation of Bessemer steel rail ends through their con- cngine, or gas exhauster.”—A comeeunteation from Messrs, Wyss an 
gayeraion into stripe and hoops.” 5 saings, Chancery-lane, London, “An |, Studer, Zurich, Switzerland.—2ith October, 1878. 
350. Joun ° F rs -lane, , § 
ed apparatus for clearing steam of air and water of con- ey 
Gonention, wand for regulating the t a a of liquids heated by | Patents on which the Stamp Duty of £50 has been Paid. 
steam.”—A communication from Alfred Peyer, Guel Alsace, k 
3851. Joun Squire Casrix, Sidcup, Kent, “ Tearovements in the manu- a ne a ine, Tineke, baw  enng 3 Haut, Car ~~ 
facture of butter. ? near bes.”—B1at 
3362. Joan Barcray Lestiz, Great street, Westminster, “‘ An and 1876, or irregular rods and tu a 
- ved aye ae for ting the direction of ocean on tee Core Ha Dan, Trek or 1, Brixton, Surrey, “Street rail- 
9853. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve-| ,.”°Y, rem. October, : Londen, * 
ments in the manufacture of artificial fuel and in the production of gas | 7°60. bicoee fre"_ 31 Bu... ; — » “Protecting 


for illuminating and heating purposes.”—A communication from Louis 
J 
2354. 


ues Martin, 
cus Fenton and Bacsuaw Cockayne, Sheflield, “‘ Improvements 





ti 
$018. Ropert Batts Hucues, Bayswater, London, “ Rollers.” — 17th 
November, 1870. 








2865. ALEXANDER Horace Branpon, Quai de Paris, Rouen, France, 
“ Combustion of oils, &c.”—81st October, 1870. 

2891. Rees Reece, dilo, enshire, “ Cooling and refrigerating 
liquias, &c.”—2nd November, 1870. 

2895. Robert James Goopsopy, Charleville-square, Tullamore, King’s 

County, Ireland, and Matrnew Josgeru O’FARRELL, North King-street, 

Dublin, Ireland, ‘‘ Tobacco.”—8rd November, 1870. 

2898. James Howarp and Tuomas Puiiiirs, Bedford, “ Ploughs.”—3rd 
yee = w “ eh 

2928. Georce Dominy, Weymouth, Dorsetshire, ‘‘ Turning over the leaves 
of music, &c.”—5th November, 1870. 

2943, Witt1am Epwarp Newron, Chancery-lane, London, “Extract of 
hops.” —8th November, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 
eS. Fanpeee Anpre, Strand, London, “Clipping horses, &c.”—3)th October? 


2808. Henry Martyn NicHoiis, Southampton-street, Strand, London, 
“Cutting continuous paper into sheets, &c.” —30th October, 1866. 

2827. James Joun Houpen and Seaty James Best, Bermondsey, Surrey, 
“* Doors or closures of gas retorts.”—8lst October, 1866. 

2838. James Deas, @ ow, Lanarkshire, N.B., and RicHarp CuHRIs- 
TOPGER Rapier, Vic t, Westminster, ‘‘ Railway switches, &c.” 
—lst November, 1866. 

2856. Joun Cuvuss, St. Paul’s-churchyard, London, and Witt1am HENRY 
CHALK, Alpha-street, Peckham, Surrey, “ Iron safes and strong rooms.” 
—3rd November, 1866. 

2878. Tuomas Hunt, Leman-street, Goodman’s-fields, London, ‘‘ Breech- 
loading fire-arms.”—6th November, 1866. 

2815. Joun Dopp, Oldham, Lancashire, “Self-acting mules.” — 31st 
October, 1860. 


Notices of Intention to Proceed with Patents. 
2174. Kenneto McLeay Pain Lourrit, Greenwich, ‘Gas.”—2lst June, 
1873. 





2195, Jouw Macintosu, Bayswater, London, “ Tobacco pouches.” 

2201. Josern Stusss and Jonn Corrican, Manchester, ** Winding cotton, 
&c.”~—24th June, 1873. 

2208. Epwarp Tuomas HuvuGues, Chancery-lane, London, “ Picker 
motion.”—A communication from Thomas Campbell Morton. 

2215, NatHan Acer, Grosvenor-road, Pimlico, London, “‘ Opening and 
closing apertures in barrels, &c.”—25th June, 1873. 

2221. Gzorce Tomiinson Bovusrie.p, Sutton, “ Tunnelling.”"—A com- 
munication from Dewitt Clinton Haskin.—26th June, 1873. 

2225. CHaRLEs WILLIAM Siemens, Great George-street, Westminster, 
“ Printing telegraphic messages, &c.”—A communication from Dr. 
Werner Siemens and Friedrich Von Hefner Alteneck. 

2226. Jonn Boyp and THoMAS ALEXANDER Boyp, Glasgow, N.B., ‘* Win1- 
ing yarn or thread.” 

2227. ALonzo KimpaLt and Joun Morton, Glasgow, N.B., “‘ Sewing 
machines.” 

2229, Bensamin Jounston, Battle, ‘‘ Preserving buildings, &c.” 

2233. WiLL1aM Rowan, Belfast, ‘‘ Steam engines.” 

2234. James Parrripce, Phenix Works, Brewer-street, Smethwick 
“ Preventing wheels leaving the axles.” 

- a Howarp Hate, Brockley, “ Bottle wrapper.”—27th June, 
1873. 

2242. ae ALPHAEUS GoopING, Manchester, “Securing corks in 

tles.” 


2247. JoHN CARTER and James Epwarp Carrer, Halifax, ‘‘ Water or 
stench traps.”—2Sth June, 1873. 

2259. ARTHUR CHARLES HENDERSON, Southampton-buildings, Holborn, 
London, “ Water, &c., gauges.” — A communication from Nicholas 
Chamon, 

2263. WittiaAM Rosert Lake, Southampton-buildings, London, “Drilling 
= erforating rocks, &c.”— A communication from James Asbury 

cKean. 

2268. Ricuarp Luxe, Caves-terrace, New-road, Shepherd’s Bush, ‘* Lock- 
ing or securing the movable points of railway bars. or the switches of 
railways.”—30th June, 1873. 

2289. Joun Combe, Trinity-crescent, Trinity, N.B , “‘ Winding cops.” 

2295, JULIUS FrRiepLAeNbeER, Berlin, “Printing surfaces called spong- 
ography.”—2nd July, 1873. 

2396. CHARLES Woop, Tees Ironworks, Middlesbrough-on-Tees, ‘‘ Bricks 
or blocks from granulated slag.”-—3rd July, 1873. 

2320. Frank WirtH, Frankfort-on-Maine, Germany, ‘‘ Washing machines.” 
—A communication from William Reinemer and Gustave Stemler.— 
4th July, 1873. 

2334. THomas Burt ArmitaGe, New York, U.S., “ Disintegrating wood or 
woody fibre.” 

2338. Epwarp James Greey, Windsor-road, Denmark Hill, ‘ Rotary 
engines.” —5th July, 1873. 

2340, JULIUS FRIEDLAENDER, Berlin, “ Printing press.”—A communication 
from Peter Korfitz Moeller.—7th July, 1873. 

2376. FREDERICK THoMAS Scumipt, Bradford, ‘Stopping a loom on the 
breakage of a warp thread, &c.”—9th July, 1873. 

2404. Jonn Rowtnson, West Bromwich, “Charging and discharging 
retorts, &c.”—12th July, 1873. 

2487. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, *'Steel.”—A 
communication from Victor Honoré Eugtne Gallet.— 19th July, 1873. 

2791. Rupert Goopaut, Armley, Leeds, ‘* Treating and clarifying impure 
or waste water from fulling mills, &c.”—23rd August, 1873. 

2811. BENJAMIN JosEPH BARNARD MILLS, Southampton-buildings, London, 
“ Battery guns or repeating ordnance.”—A communication from James 
Patton Taylor.—26th August, 1873. 

2814. Witt1am Hovustey, Hyde, “ Boilers for the generation of steam.”— 

7th August, 1873. 

2844. Joun Macryrosu, Bayswater, London, ‘‘ Waterproofing textile 
fabrics, &c.”—29th August, 1873. 

2855. Ropert Mitsurn, Church-lane, Whitechapel, London, and Henry 
Jackson, Park-square, Leeds, “ Fuel, &c.”—30th August, 1873. 

2913. Georce Hasettine, Southampton-buildings, London, “Valves for 
steam engines.” — A communication from Henry Isaac Hoyt.—tth 
September, 1873. 

3024. James Noam Paxman, Colchester, ‘‘ Feed-water heater.” — 15th 
Septémber, 1873. 

3040. Joun Watcucorp, Queen Victoria-street, 
buildings.”—16th September, 1873. 

3097. Henry BRADWELL, Deepcar, near Sheffield, ‘‘ Umbrellas ’ 

31¢4. Witttam Ropert Lake, Southampton-buildings, London, ** Rolling 
steel and iron.”—A communication from the Hon. Daniel J. Morrell.— 
22ad September, 1873. 

3133. Joun Henry Jonwson, Lincoln’s-inn-fields, London, “Railway 
switches.” — A communication from William Wharton, jun. — 25/4 
September, 1873. 

3176. ALFRED Vincent Newton, Chancery-lane, London, ‘Colouring 
matters for dyeing, &c.’—A communication from Adolphe Teysounicre 
—30th September, 1873. 

$214. Joun Watker McCarter, City Saw Mills, Foyle-street, London- 
ge “Condensing steam.” 

3227. Cuartes Rircute, Brixton, “ Utilising heat for cooking, &c.”—4th 
October, 1873. 

$231. Gzorcr Hit1, Nottingham, “‘ Apparatus for showing the amount of 
money taken in a given time.” 

3239. Darnton Hutton, Westminster-chambers, Victoria-street, West- 
minster, ‘“‘ Dredging machines.”—tth October, 1873. 

3248, WittiamM Stevenson, Glasgow, N.B., WILLIAM Ree, Stonehouse, 
N.B., and Anprew Dun top, Glasgow, N.B., ‘‘Tools for cutting coal, 

"—Tth October, 1873. 

3287. Rosert Hutcuison, Glasgow, N.B., “ Treating oils and fats.”—10(h 
October, 1873. 

3336. Henry Deacon, Appleton House, Widnes, “ Alkali.”—15th October, 
1873. 


London, “ Fireproof 


3351, Joun Squire Castie, Sidcup, “ Butter.”—16th October, 1873. 

3359. Louisa James, Devonshire-read, Seven Sisters’-road, London, “‘ Sea- 
weeds,” 

3367. JoserH Mosetey and Tomas HoLprook, Manchester, ‘‘ Looms for 
wea ."—17th October, 1873. 

3879. SamuEt Osporn, Clyde Steel and Ironworks, Sheffield, and Steruen 
ALLEY, Glasgow, N.B., ‘Screw propellers.”— 18th October, 1873. 

3391. Ropert Bairp, Stirling, NB. * Furnaces for steam boilers.”—20th 
October, 1873, 

3404, Constantine Varea and Tuaryros Varea, India-buildings, Water- 
street, Liverpool, ‘‘ Raising sunken ships, &c.” 

3416. James Harvey, Lime-street, London, “ Stills.”—2Ist October, 1873. 

8420. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Covering 
for boats.”—A communication from John Resco Adams,—22nd October, 


873. ‘ 
3441. Lupotrn Seecers, Berners-street, Oxford-street, London, ‘* Econo- 
mising the consumption and increasing the illuminating and heating 
wers of coal gas, &c.” 
8452. Louis Bots, Lyons, Franze, ‘‘ Caustic soda.”—23rd October, 1873. 
3456. WrLt1AM PoweLt Branson, Fenchurch-street, London, “ Roasting 
coffee, &c.”—24th October, 1878. 


All ha’ an interest in one of such applications 
sould Teave particulars in writing ST Bnet Segections such applications 


to 
at the office Commissioners of Patents, within twenty-one days of 
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690, 10d.; 696, 1s, 2d.; 705, 1s. 4d.; 707, 1s.; 712, 10d.; 714, 1s ; 716, Is. 4d.; 
794, 8d.; 725, 6d.; 784, 6d.; 785, 1s. 2d.; 738, 1s.; 742, 10d.; 746, 10d.; 749, 
1s.; 750, 10d.; 771, 8d.; 772, 6d.; 777, 8d.; 781, 8d.; 782, 6d.; 790, 8d.; 797, 
10d.; 800, 6d.; 802, 1s. 6d.; 822, 1s.; 833, 1s. 4d.. 930, Sd.; 952, 4d.; 976, 
10d.; 999, 6d.; 1002, 4d.; 1070, 4d.; 1071, 4d.; 1072, 4d.; 1073, 4d.; 1074, 
4d.; 1077, 4d.; 1085, 4d.; 1090, 4d.; 1 4d.; 1094, 44.; 1095, 4d.; 1096, 
4d.; 1098, 4d.; 1100, 4d.; 1102, 4d.; 1103, 4d.; 1105, 4d.; 1113, 4d.; 1115, 
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ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1400. A. A. Dixon, Sheffield, ‘‘ Injectors for steam boilers.”—Dated 18th 
April, 1873. 

The improved injector consists of three principal parts, to the 
one of which is secured the steam pipe from the boiler, and 

which is provided with a cock. This part is turned inside and 
out to form the bed of the valve; its top end terminates in a 
stuffing-box, through which passes a rod, below which is screwed a 
small central pipe, and also a second pipe or tube encircling it. 
The cylindrical or intermediate part is annular in section and holds above 
its top hoop or flange a bronze nut fixed between itself and the Jower 
flange of the top part by four bolts. The second pipe above-mentioned is 
screwed, and moves within this nut and acts as a valve for the steam and 
asa lator for the volume of water required. It is pierced with, say, 
eight holes under the valve, and is traversed all through by the small 
central pipe. This part has, asin ordi injectors, a pipe forthe over- 
flow, and a pipe or branch for the introduction of the water from the 
feed tank. The third part bas nothing new in it, and muy be like that 
of ordinary injectors, and receive the combining pipe or cone in which 
the steam is condensed by the influx of water from the reservoir or 
tank, and the receiving tube or cone, which establishes the communi- 
cation between the steam jet and the generator after going through the 
valve. 

1405. E. Casrer, London, ‘‘ Packing for the stu fling-boxes of steam engines, 
pumps, and other like machinery."—A communication.—Dated 18th 
Apru, 1873. 

The substances employed to make this improved king are sawdust 
mixed with talc, plumbago, plumbagine, black lead, or other like 

bt; e dust must be well sifted, and the inventor prefers to 
use the dust of white wood cut with the grain. 

> F. 8. Trnne, Liverpool, “ Motive power engines.”— Dated 19th April, 

73. 





This consists in giving, First, a continuous rotary and reciprocating 
motion to a piston or cylinder; Secondly, a rotary motion to a cylinder 
and at the same time a reciprocating motion to a piston ; and, Thirdly, 
a rotary motion to a piston, and at the same a reciprocating motion to a 
cylinder. The steam or other fluid which actuates these engines is ad- 
mitted to each end of the cylinder through ports cut partly on the surface 
and partly underneath the surface of the pistons or cylinders. The in- 
duction and eduction are cut diagonally, and are in duplicate. Two 
cylinders can be combined to work high and low-pressure. To reverse 
these engines two sets of ports are required and a valve to direct the 
steam or other fluid where required. The steam or elastic fluid may be 
worked expansively by adjusting the length of the ports. The rotary 
motion is given to the piston or cylinder by means of acam. As pum 
or blowing engines the ports must be left open the whole length of the 
stroke. To lessen friction in low lift pumps and blowing engines the 
piston is turned slightly smaller than the cylinder, and guided by a rod 
working in a hole bored up its centre. To govern the above and motive 
power engines generally the inventor adjusts the cam or similar appliance 
to the pisten rod or other moving part by springs or similar means, so 
that any tendency to variation of speed causes an alteration in the area 
of the ports and admits more or less steam. 

1424. R. Asquitu, Leeds, Yorkshire, “‘ Expansion gear for working and re- 
eee | the expansion or cut-off valves of steam engines.”—Dated 19th 

pri ? 73. 

In working steam at high-pressure expansively, it is desirable to have 
perfect control over the admission of the steam, however variable the 
pressure or ular the amount of power required to be driven. In 
these improvements the ordinary slide valve of a steam engine is actuated 
by an eccentric on the fly-wheel shaft in the usual well-known manner. 
The expansion valve also receives its motion from the fly-wheel shaft, 
but by means of a toothed wheel fixed upon the said shaft. Upon another 
shaft, parallel to the said fly-wheel shaft, a wheel of equal diameter and 
equal number of teeth is also mounted, but is free to revolve along with 
this second shaft or spindle. A crank-pin, or stud, or cam, is secured in 
a radial slot in this second toothed wheel, and the expansion valve and 
rod are coupled or jointed to the same. Motion is communicated to this 
second toothed wheel by the introduction or use of a geared wheel or 
pinion gearing into the two wheels. This pinion revolves on a stud fixed 
to a sliding block or carriage working in a groove or guide fixed equi- 
distant between the centres of the two toothed wheels. The valves being 
set or adjusted in proper working order, the centres of these wheels will 

line. The governors are connected in apy convenient manner to 
the sliding block or carriage which carries the pinion or intermediate 
toothed wheel, and which is thus raised above or lowered below the two 
fixed centres upon the slightest variation of speed arising from increase 
of pressure or variation of load, and reg the admission of steam by 
moving the cut-off valve backward or forward as the line of centres is 
varied '— raising or lowering of the intermediate pinion or toothed 
wheel. ¢ raising or lowering of the toothed wheel which carries the 
crank-pin, stud, or cam, will have the same regulating power if con- 
nected directly to the governors and without any intermediate toothed 
wheel or pinion. Or to accomplish the same purpose two bevel wheels 
may be used, the drawing wheel being ke fast upon the fly-wheel 
shaft, and a similar one having an eccentric fixed to it, but free to revolve 
upon the said shaft; these wheels, being a suitable distance apart and 
facing each other, admit of the use of a pinion working into the same, 
and by suitable appliances it can radiate sufficiently to vary or regulate 
the degree of expansion, and have the same effect as the arrangement 
previously described. Economy of steam and uniformity of speed are 
thus accomplished at the same time by means of the hereinbefore de- 
scribed automatic variable expansion motion. 

1431. H. P. Fenpy, Leeds, Yorkshire, ‘‘ Obtaining circular motion in one 
direction from circular motion acting in one or alternate directions.” — 
Dated 19th April, 1873. 

On a circular shaft a collar runs loosely, and this collar is recessed at 
one side so as to leave an annular space round the shaft. In this annular 
space toggle-pieces jointed into the shaft are placed with their outer ends 
bearing — the inside of the rim of the annular space in the loose 

ese 





collar. toggle-pieces are too long to assume a radial position be- 
tween the shaft and the rim of the annular space in the collar, and they 
are pressed slightly by springs against the rim of the collar. The result 
is that the will revolve freely within the collar in one direction, 
but is firmly locked to the collar by the tendency of the toggles to assume 
a radial direc’ when the said shaft is turned in the opposite direction. 


Hence the shaft may be used to drive the collar or the collar the shaft. 


ving part moves in such a direction as to free the toggles. 
yment of two of these improved clutches with bevelled 
suitable gear, an alternating motion of the ns pet 
won Part, snd auch driven pert will euly bale tee 
ven 
pedi hme  Ty nb aig y halt during the actual 


1487. C. De Near, London, “ Engines.” —Dated 21st April, 1873. 


The features of novelty which constitute this invention are the 
simplicity of efficaciously rem pressure from the back of the slide 
valve or valves, and partly the an early or late cut-off lated 


by the governors by means of a back valve, the latter 
ba — one without an additional” trio, being =e 4 
ve-rod. 





1440. W. Morcan-Brown, London, ‘‘ Transmission motive power.”— 
communication.—Dated 21st A 1873, A 7 “{ 
This invention consists in a the of fluids contained in 


ames Sven © the. purpose & Sena power from one place to 


tary por piston as it a 
the extremes of its stroke in ame manner as to avoid ahook. 





This is effected by making the movement of the operating plunger, by 


of steam which moves it ata 
due of the stroke to be effected 
gently by the ——— of the steam already admitted to acton it. A 
modification is described applicable to a at the end of a cylinder, 
moved the one way by the main piston pushing it, and the other way by 
acting on a differential area of the said plunger. 
1452. C. W. Torr and J. J NE, Birmingh ** Furnaces for steam 
boilers.” —Dated 22nd April, 1873. 
According to this invention the furnaces of steam boilers are constructed 
erate gaseous fuel by the slow combustion of solid fuel on a fire- 
hopper above it, the gaseous fuel being 
ber under the boiler, where it burns by 
admixture with highly heated air - by a slot or series of slots in a 
bridge under the fore end of the boiler. The pplied to the g 
fuel is heated by ing along flues which are heated by the waste heat 
and products of combustion passing to the chimney-stack. Besides 
steam boiler furnaces, this invention is applicable to other furnaces, such 


covering lateral ports, cut off the su; 
certain part of the stroke, leaving the 





to gen 
grate supplied with fuel by a 
ducted +00 Senet 








as furnaces for heating and evaporating liquids, kilns for pottery, glass | 


furnaces, and the like. 
1454. E. W. Tuomas and E. Nicutscayes, London, “* Self-acting steam water 
lift and injector.” —Dated 2tnd April, 1873. 

The features of novelty of this invention consist of a compound vessel 
or two vessels placed one within the other and closed at both ends. The 
inner vessel contains a float or valve, and the space between the two 
vessels is for the admission of waste steam to heat the water in the inner 
vessel. Steam from a boiler or steam-generator enters the inner vessel 
and forces the water therefrom, either hot or cold, according to the pur- 


#7. 



























of such size as to fit between the decks, and of width to extend from the 
the ship, and of length 
fastening the Doane 
or cases, and consists 
bags or cases + tA of flat roping or 
ca oS intervals to suit the deck beams of the vessel to be 
ted. The bands are fastened to the cases with, by preference, marine 
glue, or are passed through eyes or provisions on the outside of the bays 
or cases, and are attached er by a strong rope running the entire 
length of the case and at the centre of the base thereof, This rope take~ 
band in succession. At each side of the bands on the base and ut 
the centre of the bands on the base are attached strong cringles or ring~ 
to be used for lashing or attaching the bags or cases to the deck-beams v1 
to the kelsons or bottom of the ship where it is purposed to place them. 
174. G. A. Huppart, Carnarvon, ‘“ Fish for railways.”—Dated 23rd 
April, 1873. 

This invention relates to a novel construction of fish for connecting 
together the abutting ends of the rails of railways, the object being t» 
secure such a connection between adjoining double-headed ur broad base 
| rails (without cutting away their base at the junction of the rails) that 
| une cannot be depressed without the other ; and to provide for the 

e attach t and detach it of the rails. 

1481, J. CARPENTER, Sean “ Apparatus for supporting, lowerinc, 
attaching, and detaching ships’ boats, dc.” —Dated 24th April, 1873. 
| This invention consists in  davits for carrying ships’ boats turn 
| upon a horizontal bar, which carries an adjustable lever, by which thei 
position can be altered. A roller carried hey — ends of the dav.t- 
has ropes coiled round it which carry the boat, and can be hauled up « 
slackened out by another rope coiled round a drum upon the roller an‘ 

ted toa crane or winch. Adjustable jointed bars connected to thx 








pose for which the water is required. 
ic effect of 


1493. W. Burnett, London, “ Machinery for 
water or other fluids.”— Dated 24th April, 1873. 

This invention relates to a method of utilising the dynamic effect of 
a body of water or other liquid confined in a circular case or drum and 
caused to circulate within the same by the force of steam or other elastic 
fluid, and to impart rotary motion to a wheel and shaft. The said inven- 
tion also relates to the novel construction of an engine for carrying the 
said invention into effect, and which has a cylindrical case enclosing a 
wheel provided with paddles or blades at its periphery. 


the dy 


vo 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Curriages, Varts, 
Harness, &c. 

992. J. E. Stanpriecp, Exeter, “‘ Carrioges.”—Dated 18th March, 1873. 
The essential feature in this invention js the contracting or the cutting 

off as it were the corners, or the forming of the fore part of the sides of 

the body of carriages of an angular form, the suid carriage being mounted 
on two wheels and the body of hexagonal shape. 

1376. F, Smirn, Derby, *‘ Railway signal bells.”—Dated 16th April, 1873. 
This invention relates to such railway signal bells as are employed for 

the purpose of communicating with the guard or engine driver (or with 
both) upon railway trains; aud consists of acertain method of, and appa- 
ratus for taking up the slack of the cord, so as to maintain the latter 
always at its — tension, and at the same time to allow of the requisite 
action of the buffer and drawbar springs. 

1419. R. SME iE, Portobello, and J, Vance, Edinburgh, N.B., “ Self-acting 

railway signal ——— "Dated lst April, 1873. 

The feature of novelty which constitutes this invention is the arrange- 
ment and conatruction of self-acting apparatus operated by the wheels of 
a psssing engine or train on a line of railway for actuating mechanical or 
electrical signals. 

1409. J. Laney, Lyneham, Wiltshire, ‘‘ Additions to railway carrieges.”— 

Dated 18th April, 1873. 

This provisional specification describes means of protecting the spaces 
between adjoining carriages, so as to prevent passengers being pushed 
between them. Also making the end portions of the steps, whon 
continuous, so that they are free to be pushed inwards in accordance with 
the movements of the buffers; the steps slightly overlap the station 
platform. Also fixing a horizontal plate below the cai doors to move 
in and out with the door ; when the door is closed the plate is under the 
floor of the carriage, and when the door is opened the plate forms a step 
or temporary platform which covers the spaee between the door and the 
station platform. Also fitting a light frame to the inside of the door, 
forming a sort of inner door, which, when opened, acts as a guard to 
prevent strong persons p' weak ones from the door. 

1435. G. Spencer and W. M. Smirn, St Essex, “‘ Carriages and trucks 

Sor railways and tramways.”—-Dated 21st Aprvi, 1873. 

First, methods of support railway and tram carriages wholly or 
partly by bogie trucks. Secondly, improved forms of elastic pads for use 
between the under-frame and body frame of carriages or trucks. Thirdly, 
a method of arranging the buffers of carriages and trucks so that on 
curves the inside buffer shall be in compression, while the outside buffer 
shall be in tension. Fourthly, a method of central coupling for railway 
carriages and trucks. Fifthly, improvements in outside buffers in which 
the case is so formed that no hole is required in the headstock, and the 
ultimate shock is taken by a ring of mdia-rubber placed in the case. 
Sixthly, a new form of india-rubber cylinder for buffer and draw springs 
made in one piece. 

1456. G, E. DonistHorr®, jun., Leeds, Yorkshire, ‘* Regis*ering appcratus.” 

—Dated 22nd April, 1873. 

This provisional specification describes improving registering appafatus 
(such as described in the specification of a former patent, Ne. 2985, 
A.D. 1870) in which the several seats of the vehicle are made depressible, 
and are connected by ordinary bell hanging appliances with marking 
levers, which when the seats are depressed by the weight of a person 
sitting upon them are caused to bear ayainst and mark a strip of paper to 
which a slow travelling motion is imparted. 

1457. F. Savace, King’s Lynn, Norfolk, ‘‘ Traction engines.”"—Dated 22nd 

April, ‘873. 




















































davits form a cradle for the boat to rest upon. The ropes are attached t» 
the boat by bolts having conical collars upon them, which are fore.u 
| into holes formed in jaws turning upon centres, and opened by leve » 
and chains, so that when the chains are pulled the whole of the bolts a: 
released. 
1485. J. Stantey, London, ‘* Wheels for vehicles.”— Dated 24th April, 1873 
This invention consists in a peculiar construction of wheel whereby « 
portion of the load is utilised ior assisting in the traction or propulsivn 
of the vehicle. According to une arrangement the wheel is constructe:| 
of spokes in the ordinary manner, but around the felly a number of tex 
ments or shoes are applied, fitted to slide therein, which are so connecte:! 
that the weight on the segment bearing on the ground is transmitted t» 
the others and utilised to assist in the rotation of the wheel. Accordiuy 
to another arrangement the felloe itself is constructed in ents or 
parts each end of which is bevelled, so that as the weight of the loa 
comes on each segment it is forced inwards, and coming in contact wit! 
the segment next behind tends to rotate the wheel. By another arrany: 
ment the spokes are so arranged that they do not radiate from the cet: 
of the wheel but are fitted tangentially in the hub, each spoke beat. 
against the next or following on at an intermediate point, so that th » 
may act as levers with the same object. 


1515. G. Davis, London, “‘ Keels for ships and boats.”—Dated 26th Apvi! 
1873. 


This invention consists in the application of horizontal flanges projec’ 
ing on each side of the ordinary vertical keel, the effect being to steud) 
the vessel or boat, lessening the rolling and pitching, drifting, anu 
tendency to capsize in sudden squalls, 


1634. W. Morcan-Brows, London, “Azle boxes."—A communication 
Dated bth May, 1873. 

This invention is for an improved axle box, in which an air tight 
reservoir is fixed above the axle bearing, so that the heat caused by tix 
axle when getting dry expands the air and oil in the air tight reservuir, 
and some of the vil is expelled; by communication with a reservuir « 
duct in the carriage, the axle can be fed with vil whilst the carriages uc 
running. 

3420. A. M. Ciark, London, *‘ Covering for boats.”—A communicatio 
Dated 22nd Uctober, 1873. 

This invention consists in providing boats with upright supports, 
carrying a top and side covering, which may be readily detached and 
stowed away when not in use, 





Class 3.—FABRICS., 


Including Machinery and Mechanical Operations connected wit! 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1198. W. Morrison ond J. Mitcnert, Hadfield, Derbyshire, ‘ Mules.” 

Dated lst April, 1873. 

The First part of this invention, which is called the “ nosing motion 
is designed for the purpose of improving the winding onthe formation «1 
the upper part of the cone of the cop called the “nose.” The Second purt 
of the invention is designed for the better regulation of the motion whic! 
is imparted to the strap or cord employed for the turning of the acrew 
the quadrant, and which is generally called the *‘ strapping motion.” Tlie 
Third part of the invention applies to what is termed the “snarlin 
motion,” and is designed for the purpose of preventing the formation .: 
“ snarls.” 

1416. G. Davies, Stockport, Cheshire, “‘ Doubling frames for cotton, &c.” 

Dated 19th April, 1873. 

The invention consists principally in dispensing with the upper 
delivering roller, as usually employed, and placing behind the lower 
roller a small grooved pulley or wharve. Tne threads or yarns afte: 
passing in the ordinary manner from the bobbins through the water 
trough pass under the roller and partly round the same and over agaiu 
te the back, passing round about two-thirds of its ciroumference, and ar 


then carried round the grooved pulley or wharve and forwards over th: 
roller again, and so ou to the flyer, which doubles and winds it on to the 
bobbin. 


1530. D. Manyuxti, Florence, Italy, “* Manufacture of canvas, dc.” —Dalr 





This provisional specification describes providing the engine with a 
— hand purchase, by which it may be slowly turned by manual | 
bour acting either alone or to aid the steam power. | 
1458. J. Porrs, junt, Sunderland, Durham, 
Dated 22nd Aprit, 1873. 

The object of this invention is to diminish largely the excessive vibra- 
tion caused in railway rolling stock auring its transit, arising from im- 
perfect construction of the permanent way, and consists in the use of a 

uliar adjustable block chair which affords direct vertical support to the 
joint or butt, such support being made adjustable to the nicest degree, so 
that it may be kept in efti and operation. In 
carrying out this invention the chair, which may be single jawed, is 
secured to the sleeper in the usual manner; the butts of the rails are 
then placed in position and bolted to the jaw of the chain, with or without 
the intervention of a loose side plate A horizontal wedge is then placed 
under the lower edge of the rail, so as to be brought closely into contact 
with the under edge of the same. Lastly, a split cottar passing trans- 
versely through the lower part of the chair and through the horizontal 
wedge, is gently driven up se as to keep the wedge in its position with 
the utmost exactitude. 
1462. A. R. Poor, London, “ Railway points and signals."—Dated 22nd 

April, 1873. 

A motion of the hand-lever is ubtained extra and independent of its 
motion in actuating the point or signal, whereby other levers whose 
points or signals are antagonistic to or independ upen such point or 
signal are locked or unlocked before or after such point or signal is moved 
A joint im the lever gives such,motion to its upper part. It may be 
sideways, i.¢., at right angles to the motion of the lever in actuating its 
points or si If sideways there are recesses in the aperture of the 
top plate in which the lever works which can contain the lever after or 
before its stroke in actuating its point or signal. The lever moves side- 
ways in on’ or leaving these recesses and actuates a sliding bar in so 
deing, which in turn actuates other sliding bars at right angles to itself, 
each of whch is opposite to a lever which it locks either at the back or 
front. These other sliding bars lock by bringing us they slide a promi- 
nence in front of the lever intended to be locked by them, so as to pre- 
vent its leaving its recess. If such motion as aforesaid is in the same 
direction as that in which the lever moves in actuating its point or —. 
such motion is limited by stops, so that as soon as of the lever 
above the joint has actuated sufficiently the locking gear the lever becomes 
rigid, and the lower part begins to move and actuate the point or signal. 
rigidity may be maintained di the return stroke by a bolt 
which is withdrawn w: the lever begins to actuate 

ch motion as aforesaid may be also obtained 


** Permanent woay of railivays.”— 








rocking shaft close 
lever works on an universal joint it can be moved sideways without 
setting in motion such lever or rocking shaft; but if it moves backwards 
or forwards it at once sets it in motion. If the motion be not sideways 


the hand-lever work against a attached to such lever or rocking 
This plate has pe Sy ae the lever indepen- 
dent shaft, so that as soon as it has actuated the locking 



























28th April, 1873. 
This invention consists in a process for separating the soft fibrous part 
of the skin of the plant genista or broom from the inner and lignew- 
parts, and whereby the former or fibrous parts of the plant are render | 
applicable for all the uses to which flax is now applied, such as 1h 
manufacture of cloth, paper, and other fabrics, and the ligneous parts «1 
such plant are adapted for the uses to which hemp and other like fibro« 
materials are now applied, such as the manufacture of ropes, cords. 
twine, matting, and other fabrics. 
1543. 8. 8S. Lewrs, and G. L. Hawkins, London, ‘* Cleaning cotton 
Dated 28th April, 1873. 

This invention relates to the application of a hot solution of silicate +f 
potash or soda fer cl i cotton waste and other fibrous material 
This solution removes the oi] from the fibres by destroying the capillu:y 
attraction therefor and taking its place, also by increasing the density «1 
the water in which the said fibres are suspended, and causing the oii t» 
rise to the surface of the silicate of potash or soda solution by reason of it 
lesser specific gravity. 


aste 


Class 4. -AGRICULTURE. 
Including Agricultural Engines, Windlasscs, Implements, Flour 
Mills, dc. 
1358. N. Cuaytrow and J. Suvrrcewortn, Lincoln, Lincolnshire, ** Lc cen: 
sion your of steam engines.” — Dated 1+th April, 1ST3. 

This invention relates to the second slide or cut off valve of stc: 
engines, and has for its object the measuring by the aid of the gover 
the exact quantity of steam admitted into the cylinder to suit t! 
varying character of the load on the engine. To accomplish this t! 
inventors cast or otherwise form or at a projection or snug on t! 
back of the cut off valve, and instead of connecting the eccentric w! 
the same in the usual way, they form on the rod passing into the ste + 
chest two planes inclining to right and left, one on each side of the =: \\« 
aforesaid ; consequently when this rod is turned round by the risi.. 
action of the governor, the spaces between the inclined planes and tin 
snug are diminished, and the travel of the cut off valve is increased, thus 
cutting off the steam at a minimum and vice verad ; as the governors fal! 
the travel of the valve is diminished, and an i i quantity of ste. 
is admitted to suit the heavier load. 
1482. W. Dewar, Kellas, Forfarshire, N.B., *‘ Planting potatoes.” 


2ist April, 1873. 

The i me t is ted on a pair of wheels, and the potatoes are 
lifted by two revolving discs fixed on a transverse horisontal geared 
by a pair 9f toothed wheels to one of the —"-y Or The discs are 
fitted with a series of spi grippers fixed to the outsides and bent sv 
that their free ends enter holes in the discs. Fixed to the of the 
implement there are outside of each disc two curved one situates! 
at the bottom of the hopper and the other at the back, near the level 
of the shaft. The bottom guides cause the grippers to be inward: 
and on being passed by each gripper its spring action causes it to hold 
potato or piece t the disc. Then, on reaching the back , the 
grippers are pressed inwards, being thereby made to their 
potatoes, which fall down guide spouts. 

1527. A. Tucker, Harberton, Devon, ‘‘ Apparatus for feeding calves and 
other young animals.”—Dated 26th April, 1873. 

> or bucket the inventor fixes a sloping ledge. In the centre of 
this Japs a circular aperture, which is recessed to receive a cover fitt d 
with a teat of india-rubber. From this teat a tube extends down through 
the cover nearly tu the bottem of the pail. The bottom of the pail! is 
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Nov. 7, 1873. 








dished, and below the said tube he makes a small recess or cup. The 
said pail is provided with a hoop for supporting it firmly on the ground. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, &c. 
13%, J. W. Powex., London, “ Valves.”—Dated 10th April, 1873. 

This invention consists in an improved construction of valves chiefly 
applicable for regulating the supply of water to water-closets, whereby 
when the valve is raised it remains open for a certain time, and is so con- 
structed that it shall not be kept open longer, so that only a certain 
quntity of water can be supplied at one time, thereby preventing waste. 
The valve can also be arranged to serve as an ordinary cock or tap where 
«nly « certain quantity of water or liquid is required to be drawn off at 
« time. . 
147. Rev. G. H. Fores, Northamptonshire, “ Manvfacture of cemen 

artificial stone, &c.”"— Dated 18th April, 1873. 

The mixture of tar or pitch or bitumen with the substances employed to 
muke Portland, Roman, and other cements, whereby the process of 
manufacture is simplified and cheapened. 

1414. W. H. Toorn and W. H. Toorn, jun., London, “* Fire-bricks.”—Dated 
18th April, 1873. 

This invention relates to the admixture of potters’ clay and such like 

plastic material with silicates and alumina. To make up the necessary 





elasticity and ease when walking that is obtained from soles composed 
entirely of leather. 
1459. F. Detmas, London, “‘ Sunshades."—A communication.—Dated 22nd 


April, 1873. 
The abject of this invention is to provide a sunshade for travellers 
without increasing their impediment. This is effected by filling a hollow 
stick or walking-cane with a kind of fan, which may be drawn out and 
= at pleasure, and which may stand up in a line with the stick, 
or be set at any desired angle thereto. 
1463. R. Macktr, Ayr, N.B., ‘‘ Caps or bonnets.”—Dated 23rd April. 1873. 
The features of novelty which constitute this invention are —— 
caps in the manner described, and the adaptation to sewing machines 
the walking needle or vibratirg table for sewing the flush seams. 
me, 2. Brrnzaum, Londen, “‘ Travelling garment.”—Dated 23rd April, 
3. 


The garment consists of two portions connected permanently or sepa- 
rably ; the lower ion forms an apron and the upper portion a cloak or 
overcoat, so contrived as to leave the hands free to act. The upper 
can fold over or under the lower. The garment may be waterproo! 

1483. C. Coorer, Herne Hill, Surrey, ‘‘ Washing linen and other fabrics.” — 
Dated 24th April, 1873. 

This invention relates to an apparatus to be placed in a washing copper, 
and which is termed a steam washer, consisting of a plate which fits — 

0 





yercentage of silica pure sand is added. Ashes, breeze, and car 

material are sometimes employed. 

1458. J. Puen, London, *‘ Construction of walls and roofs.”—Dated 21st 
April, 1873. 

This provisional specification describes damp proof walls. The two 
faces of the walls are separated by overlapping slates supported upon iron 
ties ; also forming timber walls of a frame covered with boards which 
are grooved on the edges and fixed so that the edges interlock, the side of 
one groove entering as a tongue into the hollow of the other. The same 
arrangement is applicable to roofs. 

1439. J. Taytor, London, * Roofing tiles.” —Dated 21st April, 1873. 

This provisional ———. describes a tile with a flange on one side 
and a taper roll on the other. Two opposite corners are notched and there 
is a stop on the face of the tile. 

1448, G. T. Bousrietp, Sutton, Surrey, “ Polishing stone.”—A ° commu" 
nication.—Dated 21st April, 1873. 

The nature of this invention relates to the manner of suspending discs 
for grinding and polishing stone, marble, and other substances, so that 
they can have at the same time or independently three diff t motions, 
vertical, horizontal, and rotary, all produced by the mechanical motor, or 
if preferred, by a bination of banicil and manual power. It also 
relates to the combination with the above device of a system of adjustable 
supports or bearers, by which a stone or other substance can be presented 
to the action of the grinding disc, so that s ‘ht, plane, or curved sur- 
faces or their combination can be obtained and duplicated with perfect 
accuracy without the exercise of specially skilled or of exhausting labour 
on the part of the operator. 

1476. H. L. Haty, London, “ Pulley rarks.”—Dated 24th April, 1873. 

The said invention relates to a device for blind cords, the chief object of 
which is to secure a constant tension of the cord ; and to retain the blind 
in any desired position. The invention consists, 
ments of the shank of the pulley-bar, and a spiral sprin, 
Secondly, in a clamp frame provided with a set screw 








holding said case in the required position ; and in an automatic 


municates with the space below the plate, and closed at 
provided with downwardly projecting nozzle. The linen is placed on the 
plate, and on heat being app ied the water in the copper is caused to 
rise through the column and discharge through the nozzles on to the 
linen and gh the holes in the plate, the circulation being maintained 
as long as necessary. 

1492. F. BrnurscuaM and W. McDowa tt, London, “ Machines for washing 

and wringing textile fabrics.”—Dated 24th April, 1873. 

The novelty of the invention consists in placing inside a box or re- 
ceptacle two vibrating racks, which are actuated one from the other by a 
handle outside in such a manner that the clothes or articles 
between them will (when the box is closed and supplied with water) 
constantly compress and release the same alternately, the effect of 
which, coupled with the agitation of water inside such box, thoroughly 
cleanse such articles submitted to their action, 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c, 

1412. T. Capert, Rosherville, Kent, ‘‘ Production of gas for lighting and 

heati ."— Dated 18th April, 1873. 
ists in obtaining gas from peat, turf, or bog, 
combined with coal or wood tar, pitch, resin, asphaltum, or other 
resinous or bituminous substance, or with petroleum or other oil. The 
peat is first dried and impregnated with tar or other substance by 
steeping and pressure in moulds, and then placed in the retort for 
taining gas therefi 











Thirdly, 

locking device for holding the cord, and thereby erwin Be heavy blinds in 
wny desired position. 
1480..W. Liovp, Huddersfield, Yorkshire, ‘‘ Consuming engine coal in fire- | 

grates.” — Dated 24th April, 1873. 
This said invention substantially consists in making a segmental or | 
tapered grate piece broader at one end than at the other, with deep thin | 
strengthening sides and narrow ends, and a transverse feather or | 
diaphragm at the central part, all at the back, to fit or lie in the right | 
angled space formed by the bottom of the fire-place and the back or sides, 
und leaving it hollow all round these below the top which is flat with 
narrow slits through it for the air to pass up to, and the fine duat to fall 
down from, the fire formed by the small coals on it, laid at an angle of 
about 40 deg. to the ordinary grate bottom, widening towards the back or 
sides or both, so that the small cval and cinders as burned gradually 
come down towards the front or middle of the grate or fire-place, the 
back and sides of which being wholly filled up with these angled grate 
pieces or fans, with their broad or narrow end set up or down to suit the 
particular shape and size of fire-place; the whole thus forming a new 
construction of angled grate surface, supporting the red glowing fire on 
tov, blown or fanned up by the perfect supply and draught of air led in 
and circulated round and up through the hollow space below the whole 
wiate so formed, the strengthening sides and feathers of these fan pieces 
being grooved or corrugated to allow of the circulation between them 
wud prevent overheating, and the quent attach t of scoria 
or clinkers, Each of the said new sectional fan grate pieces would be 
formed of iron or other metal, or of fire-clay, plumbago, or other mineral 
s"tbstances which would stand the heat. 


1488. J. Quick, Penzance, Cornwall, ‘* Window frames and sashes.”—Dated 
24th April, 1873. 

This provisional specification describes making window sashes which 
slide up and down also capable of being turned inwards into a room. 
One side of each sash is hinged to a narrow slide which is received 
letween the beadings at one side of the frame and which has the ordinary 
weighted cord attached to it. The lower halves of the beadings on the 
opposite side are made capable of being turned out of the way on hinges, 
or otherwise moved away to allow the sashes to be turned inwards on 
their hinges, 








Class 6,- FIN £-ARMS, = 
Including Guns, Swords, Cannon, Shots, Shel.s, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
1465. 8S. Remincton, London, ‘‘ Breech-loading fire-arms.”— A communica- 
tion.-- Dated 23rd April, i873. 

This invention relates to impro\ ements in breech-loading fire-arms, and 
more especially to improvements in various parts of the breech mecha- 
nism of the arms known as the Remington guns and pistols. This said 
invention is partly designed to afford the means for insuring the positive 
withdrawal of the firing-pin within the breech-block. It also combines 
with the breech-mechanism of these fire-arms novel contrivances for 
locking the breech and preventing its being blown open by a premature 
discharge when the breech is closed and before the cock cr hammer de- 
scends. The improvements also relate to cartridge extractors for the 
aforesaid Remington arms and other similar fire-arms. The inventor uses 
a double main spring, that is to say, a spring sisting of a doubled or 
bent piece of steel, and he dispenses with the separate trigger spring. 


1467. E. T. Hucses, London, “ Magazine fire-arms.”—A communication.— 
Dated 28rd April, 1873. 

This invention relates to an improvement in that clase of fire-arms 
commonly termed volcanic or repeating fire-arms, that is to say, such as 
contain several charges in a magazine within the arm from which the 
charges are successively taken and inserted into the arm automatically or 
hy the movement of the mechanism of the arm. The invention ist: 





1434. es Lyre, London, “ Preservation of timber.”—Dated 2ist April, 


1873. 
The features of ey | are, First, the im tion of timber with 
creosote or dead coal oil by boiling the timber therein long enough to 
vaporise and expel the watery sap, the combined hydrocarbon and watery 
vapours being condensed ina suitable receiver ; Secondly, the covering of 
thus prepared or other timber with an artificial bark consisting of layers of 
strong paper, canvas, or thin sheet iron, separately or in combination, 
such layers being thoroughly masticated and cemented together by means 
of — itch, asphalte, or other bituminous preparations of a like 
nature. 

1445. H. Y. D. Scorr, Baling, Middlesex, ‘‘ Treatment of night soil, for 

manures.” —Dated 21st April, 1873. 

The object of this invention is the economical and inoffensive treat- 
ment of sew: and night soil. The ery essentially consists in the 
utilisation of the deposit obtained from liquid sewage by the lime method 
of precipitation for the deodorisation of the night soil of towns and the 
retention of the fertilising elements of such excrementitious matters. 
1446. J. E. Tavenet, Paris, France, ‘Compound tobe used as a vehicle for 

house paints.” —Dated 21st April, 1873. 

This improved vehicle, to be used as a substitute for linseed or other 
siccative oil or liquid, is coraposed of 100 parts by weight of hot water, 4 
parts of potash, and 6 parts of carbonate of soda. is mixture, when 
dissolved, is boiled, and 2 parts of colophony and 10 of oleic acid 
then added separately, after which the whole is boiled until completely 
| dissolved. The proportions specified may be » 
| 1451. A. J. AMneus, London, “ Preparing medicines.”—A communication.— 

Dated 22nd April, 1873. 

Gelatine, glycerine, and water, together with a certain quantity of 

dicine, pounded and red out ona plate divided into small 
| equal squares. When dry it is loosened from the plate, and each square 
! forms a dose. Medicine prepared like this can be carried in a pocket 
| book always ready for use. ° 
| 1460. J. B. Rickarps, London, ‘‘ Ingredients for elcansing wool.”—Dated 
| 2nd April, 1873. 

Combination No. 1 consists of silica, soda, charcoal, sand—dissolved in 
water. Combination No. 2 consists of silica, potash, charcoal, sand and 
water as before. 

1466. R. Stenson and A. St. G. Curr, ‘London, “‘ Pulping machine.”— 
Dated 23rd April, 1873. 

A rotary wheel is mounted in bearings, and in the periphery thereof 
are formed a number of boxes with o) ends, one end of each box being 
in the face of the we the wheel and the other end opening 
towards the uxis thereof. ie boxes are respectively lined with finely 
perforated metallic plates, and each box has a plunger or piston free to 
work therein, such plungers or pistons having respective! y, perforated 
tops and friction wheels arranged at the bottums thereof. In the centre 
of the vertical wheel is fixed a cam, on which cam the plungers or —_ 
rise and fall as the wheel revolves. Outside the wheel is a fixed ket 
which covers three parts of the periphery of the wheel. Each box is pro- 
vided with a finely perforated cover which slides in grooves, and havin; 
fixed un the top thereof, and which press the bracket. Each 
cover is opened or shut by means of a small wheel which is attached to 
the top thereof, and which slides in and out of a fixed cam provided for 

t p as the large or centre wheel revolves. The cam is kept in 
position by means of side rollers. The pulping a atus consists of a 
cylinder with knives or cutting blades fixed round interior thereof, a 
vertical shaft capable of rotating being placed in the centre of the cylinder 
and having attached thereto knives or cutting blades Cap ay are in the 
form of a screw, so that as the shaft rotates the peat, which is introduced 
into the cylinder through a hopper, is broken up and reduced to a P. 
and conveyed to the before-mentioned boxes as they are vely 
brought within the of the supply by the revolu of the vertical 
wheel. The vertical wheel is ca to rotate means of uny suitable 
motive power, when the boxes are consecutively filled with the peat pulp ; 

compress 














First, in the arrang it of the ine in the rear of and at right 
angles to the barrel and in the rear of the mechanism of the arm, com- 
lined with a lever in connection with a finger lever whereby the cart- 
ridyes are transferred from the magazine directly to the barrel; Secondly, 
in the arrang t of the b upon the same pivot with the operati: 





the plungers nse by the action of the central cam, and 
the peat, forcing the water through the 

boxes. the pressure being complete by 
three-fourths of its circle of revolution ; the covers are opened, and 
plungers suddenly rise and eject the blocks, the plungers then 


ip 
forated sides and covers of the 
e time the wheel has — 
e 





finger Jever combined with and having its main spring arranged longi- 
tudinally beneath the barrel of the arm. Also in combining with the 
operative lever a vertically moving breech-block and the hammer whereby 
the descent of the breech-block cocks che hammer, 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upho'steru, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

140?. R. Hicn, Manchester, “ Desks adapted for use in schools.”— Dated 18 h 

April, 1873. 
The inventer fixes the desk top in any required position by means of 


latches arranged in pairs, either of the latches in each being caused 
to engage with slots formed in a part of each s' A desk seat is 
nemtuted upon swivelling arms in such a mapneras that it may be 


between the standards from one side to the other. The seat is provided 

with a back-rest carried by hinged arms, so that it can be folded down 

Jevel with the seat when not required. 

1404. W. a Glasgow, ‘‘ Lamps wherein gas is burned.”—Dated 18th 
April, 1873. 


io 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the burners, 
1405. W. Harvis, Glasgow, ‘ Lamps.”—Dated 18th April, 1873. 

rhe fevture of novelty which {constitutes this invention is the cap or 
~ with a hole at the centre applicd at the bottum of the lamp globe or 
chimney. 
1426. G. Porrnter, London, ‘‘ Construction of boots ant shoes, &c.”—Dated 

19th April, 1873. 

The novelty of the invention consists in providing hoots and shoes with 

flexible or yielding wooden soles that will be capable of resisting 


humidity, and at the sume time offer to the etep uf the wear.r that 


tively lowered, the boxes supplied with peat pulp, and the process 
continued, 
1469. F. W. Coits, Erith, Kent, “ Resin oil.”—Dated 23rd April, 1873. 

A ding to this provisional specification resin oil is placed in a steam- 
ing apparatus, and is then mixed with lime water. The semi-saponified 
oil which results is allowed to settle until the water rises to the top, aud 
the water is then removed and the oil distilled. 

1471. I. Bacos, London. “ Gas.”—Dated 28rd April, 1873. 

This invention consists in certain improved methods of obtaini 
treating, separating, and purifying gas for illuminating and other pur- 
poses, obtained by the d iti water in connection with incan- 
descent carbonaceous materials, and which methods are 
ments upon an invention for improvements in the manufacture of in- 
flammable gases, and in their application to useful pu for which 
letters patent were granted to the applicant bearing date the 2ird October, 
1865, No. 2719. 

1477. F. W. Gernarp and J, W. Cappick, Wolverhampton, “Iron and 
steel.”—Dated 24th April, 1873. 

The imventors add tap and flue cinder to the list of ingredients named 
4 in a specification of an invention for which letters were granted to 
the said Frederick William Gerhard, and dated the 15th March, 1872. 

also employ stee) 














partly improve- 





and 
flue cinder, or, they use iron scales, 
mixed with carbonaceous material an 
small. They claim the entire use of iron 
mixed with carbonaceous material to produce wrought iron and steel 





direct. The ingredients used for the production of steel must be mixed 

with or contain manganese. 

1489, J. H. Jounson, London, “ Colouring matters.”"—A communication.— 
Dated 24th April, 1873. 


invention relates to a mode of ob colouring matters soluble 
in water, suitable for dy: us su ces of all kinds, from 
ic su 


erto employed for that ponpess by a simple 
and economical process, which is also applicable to the treatment 
of known colouring matters, with a view to improving the quality of the 
colouring matter so treated. The lee ag tt process consists in the direct 
treatment of the organic or other body to be operated upon with alkaline 
sulphides or poly-sulphides at a more or less elevated temperature, which 
may range from 100 deg. Cent. to, say, 350 deg., according to the nature 
of the su ce under treatment and the tint required, the more elevated 
the temperature the darker being the tint obtained. 
1623. J. luray, London, “* Smelting zinc.” —A icati: 
May, 1873. 
This invention relates toa 


Dated 5th 





and apparatus for smelting zinc oxide 


ore. The ore mixed with car! us powder is placed in a heated oven 
situated over a furnace charged with coke or other carbonaceous matter. 
This furnace is supplied with air erably heated in such limited quantity 
as to generate ic oxide, w! is led hot through the oven above. The 


ore is thus reduced, and zinc is carried by the gases through ex 
passages, wherein it is condensed, and from the bottoms of which liquid 
zinc flows. The condensation of the zinc is aided Ly bay oy the gases 
under pressure, which is effected by forcing air into the generating 
furnace and making the at their final escape, pass a | valve. 
In escaping the -_ bubble through water, whereby any portions of zinc 
vapour are condensed, and they may then be led to a boiler or other 
furnace, where such [combustible*] ingredients as they may contain can be 
utilised as fuel. Steam may be introduced into the oven along with the 
reducing gas. 

344). L. eg London, “ Bconomising coal gas, water, dc.” —Dated 23rd 


October, : 

This invention consists in the construction and arrang t of apparat 
containing a portion of hydrocarbon fluid, such as light petroleum oil, 
_ of petroleum, or benzoline, or shale oil, or coal spirit, for the purpose 

corabining coal gas, or water gas, or other inflammable vapours or gases 





with such fluid in proper rtions as may be required, and which gas 
or vapour when so combined in a lar service is productive of con- 
siderable additional illuminating and heating -power. The apparatus is 


provided at the top or at a convenient distance therefrom with a 
reservoir which contains the hydrocarbon fluid, and continuously 

pplies the t of fluid req d for enriching the gas or vapour, 
such supply being self regulated by a fioat or ball cock and ball arrange- 
ment p! in a cylinder of the ee, which cylinder is 80 con- 
structed as to exclude the thereby agen | the free working of the 
ball cock and ball. Such continuous supply can also be effected 
automatically upon the pneumatic fountain principle. The gas from an 
ordinary gasometer or gas meter, or gases or vapours from any source, is 
or are conveyed by an inlet tube into the ap tus, and having traversed 
over the required extent of surface of the paeenben fluid, leaves or 
leave the apparatus by an outlet tube, and is or are ready for consumption. 








Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batterves. . 
1450. R. H. Courtenay, London, ‘‘ Magneto-electric induction machine.”— 
Dated 22nd April, 1873. 

The or stgpeny consist, First, in inducing a current through a num- 
ber of helices, on both sides and in front of magnetised wheels, and con- 
necting one end of the whole series of helices to a conductor, and the 
other ends to a conducting insulated in the centre, doing away with 
the necessity of breaking the current and the consequent friction and 

k. 8S dly, in collecting the currents from revolving helices intv 
mercury or a metallic solution, for the purpose of avoiding loss by friction 
and brea’ of the current. Thirdly, in driving the axle of the machine 
by means of levers connected with an engine or crank. 











Class 10,_MISCELLANEOUS. 


Includig all patents not found under the preceding heads. 
1397. J. T. Suirn, London, * Jron and steel.”—A communication.—Dated 
17th April, 1873. 

This consists in the direct manufacture of iron and cast steel by putting 
the ore together wi h 1 and reducing agents in a pulverised state 
into the furnace either upon an auxiliary floor or preferably in a retort 
upon the ordinary floor. e resulting metal is afterwards puddled and 
hammered. 

1398. J. T. Grirrin, London, “ Fucilitating the cutting of screw threads in 
tubes, d&c.”—A communication.—Dated 17th April, 1873. 

Cutting dies are adjustable in the face plate fitted upon a hollow 
mandril. ‘the ends of the die frames have tail pieces set at an angle, by 
which they are drawn in and out through a sleeve upon the inside. The 
article to be cut is in a movable frame. 


1406. J. ARNOLD, London, “‘ Vaccinating.”— Dated 18th April, 1873. 
This consists of, say, three points or scarifiers mounted on a spring 
— contained in a box, with apertures for the points to pass throug)... 
‘he distance the points project can be regulated to the greatest nicety. 
When the instrument is used the points are driven out simultaneously 
into the arm of person to be vaccinated. 


1408. H. Sumyers and H. Fraser, Liverpool, “ Danger warning and fog- 
signalling apparatus.”—Dated 18th April, 1873. 

This consists essentially of a whistle or similar appliance actuated by 
air compressed into a reservoir by a hand pump or hand pumps. ‘The 
signals are given either by a cock opened and closed by hand or by aca 
or cams operated from the hand lever or crank shaft and fly-wheel used 
to operate the pumps. 

1413. E. L. Cowrer, London, ‘‘ Moulds for casting steel ingots.” —Dated 18th 
April, 1873. 

This invention relates to the preparation in an economical manner of 
cast iron moulds for casting steel ingots so that the moulds shall have « 
true, smooth, and strong internal surface. ‘The moulds are cast in whole 
or in segments, on chills or on smooth and dry sand loam moulds, and 
their surfaces are afterwards ground, when necessary, either by revolving 
grindstones or other grinding wheels, or by fixed grinders, on a bar caused 
to reciprovate along or through a number of moulds or parts of moulds, 
placed in a line. 

1417. T. Carr, Bristol, “ Disintegrators.”—Dated 19th April, 1873. 

The main object of the present improvements is to arrange and con- 
struct the petitioner’s patent disintegrator (No. 778, A.D. 1859, and Nw. 
3235, A.D. 1863), so that one of its sets of cages that rotate one way can be 
readily separated from the other set of cages rotating the reverse way 
when the or cages require to be conveniently got at for cleaning ur 
repair. The invention consists in arranging the sets of to be slided 
endways on the shaft when they rotate on a stationary shaft, in unkeying 
and moving one set of cages along its shaft in one modification, or in 
sliding the set of cages aloug with the shaft through its bearings in 
another modification, in forming the of the hollow shaft in the 
hollow and solid shaft modification on a separate headstock, to move on 
the headstock for the solid shaft, and in making une or both bearinys 
movable, or the shafts to slide through their bearings in the modification 
having solid shafts end to end. 

1418. W. E. Gepae, London, “ Tents.” —A communication.—Dated 19th April,. 


1873. 

This invention consists in the construction of tents upon a novel system: 
which will permit their being used for a multiplicity of purposes. Thus. 
tents may be constructed to serve as ambulances for the army, with bed-. 
and necessary apparatus for carrying the wounded, dressing their wounds, 
&c. A tent of another kind is constructed for the dwelling of the su:- 
geons, who may even transform it into an operating chamber. Tents 
may also be made upon the same system for hunters, travellers, and other 

The tents termed ambulance tents are constructed as follows : 
—A certain number of supports are placed at certain distances apart av 
cording to the to be given to this tent. These supports are com- 
posed of two props or rafters, joined at the top like a step-ladder, a cross 
piece ry ry them suitably spread apart when set up. Twoarms, binge:t 
on each side of the props, serve to uphold the tent-cloth or cover. A 
=e as over the top of this framing and pinned to the ground stays 
this framing, and another rope passing over the top of each of these props 
runs the entire length of the tent and keeps the props at their proper re- 
lative distances. The cloth or covering is over the whole. A tur- 
geon’s tent, which may be used for a variety of other pu , hunting, 
travelling, &c., is com; of hts, roof, and 
inner roof. The u raisin 





al ig 
hinges ; the roof closing like an umbrella 
These tents are supplied with beds composed of a frame yo 
at two places and of six legs also jointed ; iron cross-pieces keep the legs 
apart, and a strap passing under the bed from end to end keeps the bed 
open and the legs vertical. The table to be used in the s' n’s tent for 
general purposes and also as an operating table will further serve as a 
packing-case. 


ag Rayner, Liverpool, “‘ Bung-cutting machine.”—Dated 19th April, 


This consists in a machine as follows :—First, the wood is 
adjusted in position on a table by a stationary lateral guide and a swivel 


* The word ‘‘ combustible” is found in the copy of the abri ent 
i ae by the applicant, but does not appear in the original abridg- 
meni 
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end guide, which latter allows each bung as formed to free itself on the 
weed betas moved forward, yet prevents the wood from moving too far. 
Seéondly, a chuck secured to a rotating spindle has a centre which rests 
cut in position. Cutters are worked down 
in slots in the chuck by means of a cam and cut through the wood. The 
said cutters are raised by a weight or — and in their upward course 
lift the chuck and centre free from the w Thirdly, to prevent friction 
the centrifugal force which tends to move the cutters in one direction 
is neu! by the centrifugal force which tends to move in the opposite 
direction weighted bars at to the cutters. Fourthly, a sleeve cutter 
worked by an eccentric pin fixed on the cam above mentioned bevels off 
the lower edge of each bung. 
1421. B. Hunt, London, “Paper, d&c."—A communication.—Dated 19th 
April, 1873. 
What the inventor desires to protect letters patent is the process 


the rope breaks, is forced by a spring into 
formed upon the inner face of each adoter, 


force of the spring, and holds 





— a ¢ 
the. upper catches out of action. 


24th April, 1873. 
The weights hung on the rod suspended from the end of the steelyard 


the same diameter and of different thicknesses. 
1486.. T. Gray, London, “‘ Treating wood, é&c., for the manufacture of paper.” 
—Dated 24th April, 1873. 





which consista in treating wood in sh: iron the reduced state, and 
other suitable fibrous vegetable materials, in any form, with subst 

im the form of steam or vapour, or in the form of gas, such as ammoniacal 
or other gas for example—that is to say, to soften or dinnggregain them 
more or less by means of a lye, and to bleach on ty copes oS 
two dicated, successively or intermittently, and 
¢ a fluid state and by the aid of a vacuum. 

1423. W. Morncay-Brown, , “* Aneroid barometers.” —A communica- 

tion.—Dated 19th April, 1873. 

This invention consists in applying to an aneroid barometer an extra 
dial upon which f quantities of variations in the pressure are 
shown, and can be read with great accuracy. 

1427. J. Cantwricur, Sheffield, “‘ Back saws.”—Dated 19th April, 1873. 

These improvements consist in making or stiff the back of the 
saw, whether of brass or any other metal or ma’ , of one or more 
pieces (and if of metal cast or wrought), and then with a saw or other 
cutting tool the groove gate or furrow which is to receive and 
pr ee the plate of the saw before fastening it on either by springing or 


1429. P. A. Buaxs, London, ‘‘ Indicating the presence of fre in buildings.” — 
Dated 19th April, 1878. 

This invention relates to a self-acting fire-alarm by means of which the 
inmates of a building or persons in the neighbourheod | be warned of 
an outbreak of fire before it has attained any considerable dimensions, 
and consists in a strand or cord of gun-cotton or other quick- 
burning substance about the building in such a manner that on a fire 
breaking out it will be quickly ignited and explode one or more cartridges 
of gun-cotton or other explesive with a sufficiently loud report to give 
warning of the danger, or a bell or alarm may be likewise operated with 
the same object. 

1430. J. W. Gray, “ Storing petroleum.”—A commemication.—Dated 19th 
April, 1873. 

e specification of this x tion describes constructing reservoirs for 
storing petroleum by the.alternate action of columms of water and Janam 
leum, and by keeping thereservoir always sealed with water and excluding 

every particle of air. 

1436. J. and E. Ruopes and W. Fran ann, Bradford, Yorkshire, “‘Con- 
suming smoke and economising fuel for steam generators and fire-grates.” 
—Dated 21st April, 1873. 

This invention relates to employing thedraughtor current of air coming 
through the fire-door, and causing it to Sa forcing the 
smoke and to pass through the fire, yy consuming the sinoke 
and econo: g fuel. <A bridge is fitted in the usual way in the flue of 
the boiler, but closed .2t the top, and an opening is made in the bottom 
underneath the In front of the ash-pit is also fitted adeor 
which is closed, by these means the draught or current of air te 
pass downwards through the fire and forcing the smoke and gases through 
the fire, thereby consuming the smoke ; doors are fitted in these openings 
in the bridge actuated ‘by hand gear. When the fire is clear and free from 
smoke the top door is opened and the bottom closed, Hut the bottom door 
can be removed and an 0 left in the bridge; in that case the 
door of the ash-pit is used. A bridge is also used placed at a short 
distance from the other bridge to prevent ashes and.cinders entering the 
boiler flue. The stoking door is fitted with a slide and air opénings. 
for fire-grates the same — of forcing the draughtcdlownwards is used. 
The grates are made wii — under the fire-grates through which 
gases, heated air, or smoke (if any), pass, and through openings behind 
the fire-place forming a ack flue into the chimney. The top of the fire- 
place is fitted with holes, and on the top of the fire-bars are fitted frames 
with circular doors for patting in the coals. Dampers are used for regu- 
lating the draught. 

1444. P. Lerma, South Retford, Nottinghamshire, “ Handwriting.” —Dated 
21st April, 1873. 

This invention consists of a novel mode of acquiring a superior and 
expeditious handwriting by mechanical means. Upon a tablet of leather 
mounted on wood or cardboard or any other suitable material, such as 
zinc, tin, iron, stone, slate, wood, metal, or position, the alphabet, 
A to Z (in small and capital letters), words and sentenses, the cyphers, 

1 to 10, also strokes and parts of letters are deeply engraved or impressed 

and submitted to the pupil for practice. 

1447. C. O. BosTELMANN, “* Measuring and recording the slow of 
beer, de.” —Dated 21st i, 1873. 

According to this provisio fication the liquid ds drawn off as 
required from the cask into a supply chamber. This is connected 
with a measuring vessel by apipe with a three-way cook upen it. The 
measuring vessel is first allowed to fill, and then by turning the cock the 
measured quantity is allowed to escape. A gauge glass shows when the 
measuring vessel is full, and a.counter registers the number af times the 
cock is turned. 

1449. g. E. Brutups and E. P. Lax, Cardiff, ‘‘ Photographic pictures, dc., on 
il, 1873. 














porcelain ware.”—Dated 22nd April, 
Photographic pictures on po and fictile ware, whether coloured 
= not d, are r perm it by being burnt in by firing in a 
urnace. 


1455. A Cranston, Neweastie-wpon-Tyne, “ Boring.” —Dated 22nd April, 


This ved machine for drilling or boring rock or other minerals, 
besides other advantages, enables the workman to readily release his drill 
when it gets fast, and by its shortness enables him to drill holes in posi- 
tions in which a longer machine could not work. When used for coal- 
cutting a suitable cutting tool is substituted for the drill used in drilling 
holes. This machine, like other machines of this character in use, con- 
sists of a cylinder, piston, and slide waive, worked by either steam or 
compressed air, and is mounted on a carriage when used in drifts or 
headings in mines or tunnels. The a ae of the drill, when a 
drill is used, may be given by different ods. 

—e P. ss a High Wycombe, Bucks, “ Gas burners.”—Dated 23rd 
pre, . 

This consiste of two perforated plates—one fixed the other movable— 
placed below the burner ; by turning the perforated plate the admission 
of air is regulated. The plate is turned by hand or by the gas-tap. 

1473. 8. Krum, Stoke-upon-2rent, Staffordshire, “ Printing on china, dc.” 
Dated 28rd April, 1873. 

This invention oonsists in forming and employing an elastic stamp of 
india-rubber, or composition thereof, for printing coloured devices upon 
china or earthenware articles under manufaeture. 

1478. 8. W. Smitu, London, “ Utilisin blast furnaces, &c.”— 
Dated 24th April, 1873. — 7 , 

This improvement consists in constructing an apparatus on the prin- 
«iple of Gifford’s injector, for drawing the gases from the stacks of 
smelting and other furnaces where they are generated, or coking ovens, 
and forcing them into smelting or other furnaces to be utilised as fuel. 


om, Kitcuen, Leeds, *‘ Leather fleshing machines.”—Dated 24th April, 
73. 


A drum, cylinder, or table carries the skin or hide to be fleshed. A 
cutter with traversing as well as rotary motion is caused to revolve above 
the drum, which is brought up to the cutter, which passes over and cuts 
off the fleshy parts of the skin. Sometimes the cutter has not a rotary 
motion given to it. 

1482, W. 8. UNDERHILL, Newport, Salop, and F. J. Snow, Shiffnal, Salop, 
“* Cages for mines and .”"- Dated 24th April, 1873. ad : 

In carrying out the said invention there is attached two ordinary diagonal 
suspension chains to the win rope or chain, and from these are sus- 
pended the cage. The sup; eatches to which the said diagonal chains 
are attached are not ae secured to the or other receptacle 
employed, but are held vertically in mn at each side of the eage by 
means of latehes turning upon hi tal pins, each latch ha’ a 
guid "ine cage tenvele terentante ofc nctisbie' 
cage at a suitable height 
poe — of the pit, = = ae —_ strong bolts, wi 

manner as to ca press the tail ends or handles 

of the aforesaid latches, should the said — overwound or raised too 
bh. The catches are thereby set free the cage, and away 
the winding . In departing each eatch lifts into a horizontal 

wi at its upper end to the said cage, and 


arm has a to 
vent it ig above ital line. Gpen'the said ange atten 
to fall after the release of the su g catches, and consequently ot 
the win rope or chain, the horizontal hinged arms catch upon 
the top of the aaid vertical guides, and Fe aged the cage in safety. In 
adapting the invention to prevent acciden: the breakage of th 
inding rope, the i t ke each of the aforesaid supporting catches 
in two pieces, the upper piece being hinged to the lower piece. The 





The feat of novelty which constitute the invention consist of the 
means or process described. 





OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

On “CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: The de- 
mand for finished iron: Prices —DEPRESSION IN GALVANISED 
TRON: The South American and the Australian trade—PiG IRON 
—ORE, RAW AND CALCINED : Great sales of Pottery Mine : Rise 
in price—CoaL : As to the Earl of Dudley and the co-operatives— 
Mr. BROGDEN AND THE AMERICAN IRON TRADE—THE INQUIRIES 
FOR WATER MAINS: Remarks on the pipe trade—RIFLE MAKING 
BY MACHINERY IN BIRMINGHAM : Surprising expedition—GREAT 
TRADE IN AMMUNITION — CERTIFICATES OF COMPETENCY FOR 
MINING ENGINEERS : Another examination, 

TxHE high price of money and > ae of the American 
market had together an unfavourable influence upon the iron 
market this (Thursday) afternoon in Birmingham. The pro- 
prietors of mills and forges all reported the rapid exhaustion of 
orders. Not yet, however, has any reduction been made in quo- 
tations, which are generally stronger. Materials are tending in 
the same direction, and every order of whatever size is accom- 
panied with instructions for its immediate execution. Further, 
the men are satisfied with so very little work that a comparatively 
small demand will keep the leading portions of the works going as 
long during the week as the operatives can be got to labour. 

Finished iron remains upon the basis of £14 for marked mer- 
chant bars ; common bars are £13. ‘ 

Tube-making strip is in diminished request, and there is little 
or nothing deimg in baling hoops. 

The business in sheets with the galvanisers is fast decreasing, 
the galvanisers being unable to get from their customers prices 
which yield a profit. An extraordinary falling off in the demand 
for galvanised sheets to South America is being greatly felt, and 
so high are sheet iron and spelter, that hases can be stimulated 
only by distressingly low quotations. e Australian market is no 
better than the South American. The Antipodean letters of lead- 
ing firms received by last mail were a complete blank. 

All goods offered were stronger in Wolverhampton, on Wed- 
nesday, than even so recently as last week. The Pottery Mine, 
of North Staffordshire, was declared up 1s. a ten; last week it 
could have been bought at 27s. On Wednesday it could not be 

t at less than 28s. South Staffordshire ironstone is selling at 
rom 25s, to 26s. raw, and the best quality is very firm at 35s. 
calcined. The advance is due chiefly to excellent sales recently 
made in the North of England. One salesman states that he has 
disposed of 12,000 tons there. Fer pig-iron, too, slightly higher 
prices were asked. Qualities that a fortnight age might be had at 
£6 10s., were quoted £6 12s, 6d., but we did not hear of the extra 
half-a-crown being given. Excellent hot-blast all-mine pig iron, 
made from the argillaceous stone of this district, mixed with the 
blackbands of South Wales, to which the Blaenavon iron owes so 
much of its excellence, were quoted in Birmingham to-day, 
Thursday, at £7, but with very little to sell ; and pig iron made 
from equally good materials, in furnaces supplied with partly hot 
and partly cold air, locally termed “‘ coddled,” are in yet more 
limited supply at £3. 

Coal is without alteration in price. 25s. 6d. per ton is the price 
now charged for Cannock Chase house coal, delivered in South 
Staffordshire ; and the merchants have to pay 22s. for it at the 
pit’s mouth, receiving 22 cwt. to the ton, ‘‘and,” they add, 
‘plenty of slack amongst it.” 





upper piece bas an external hook or catch at its u end, which, when | brook Factory of the Small Arms and Ammunition Company will 
= ye apd be turning out two million cartridges a —_ on the me “7 —_. 
, but as long as the rope or | Already these makers have sent away thirteen millions o 
chain is unbroken, and the cage —; 4 therefrom, the tension of the | ridces to Germany in part delivery of the current order. 


Machine rifle making is acquiring much perfection at the hands 


‘ tghinemashé ; of the Sparkbrook Company. Only thirteen months ago they 
a, 7, Renate, Pee ene seria, eitmeseliearaaet entered into a contract with the German Government to supply 
150,000 of a particular class of arm, yet the first rifle of that order 
in these machines are usually marked on their fiat side, which causes | has already to be produced, and the company will not have ac- 
mistakes in computing the value of weights so placed, to remedy which complished the task they have set themselves if they have not 
the inventor marks the rod with a graduated scale, so that the weights | qojivered the whole order in thirty months. This would necessi- 
placed thereon will be shown on said rod. The weights are all made of tate the production by and b of 2000 rifles a week. 


The second examination of mining engineers for certificates of 


competency in the South Staffordshire and East Worcestershire 
district came off on Wednesday, at the Swan Hotel, Wolver- 
hampton. The examiners were Messrs. J. P. Baker, Government 


Inspector; John Brown, and W. Bassana ; and Mr. W. Blake- 


was the secretary. Twenty-four gentlemen had notified their 
THE IRON, COAL, AND GENERAL TRADES | jntention to be candilates, and sixteen presented themselves, The 


subjects were ventilation in all its branches, pumping and wind- 
ing machinery, on tg and plan making, and the underground 
management of mines. Upon these subjects some written answers 
to questions had to be made in the room by the candidates, who 
had also to undergo a viva voce examination upon all the subjects. 
The replies were of a character to justify the expectation that cer- 
tificates will be granted to the majority, if not to all, of the can- 
didates. These were mostly local men. The exceptions were 
three, and comprised a civil engineer from Leicestershire, the 
holder of a Cambridge B.A. degree, and a gentleman from North 
Wales, 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


CONTINUED DEPRESSION IN THE IRON TRADE: Prospects of the 
home and foreign demand : General position of the iron works— 
No MATERIAL CHANGE IN THE COAL TRADE: South Lancashire 
Coalowners Association : More coal comvanies : The examinations 
under the Mines Act : More demands for advanced wages. 


THE iron trade of this district continues very depressed, and very 
little new business of importance has been done durmg the past 
. The recent advance in the Bank rate has had the effect of 
still further checking the purchases of consumers, and makers are 
exhibiting more willingness to give way in price. Although 
pig’ iron continues rather scarce, sellers in this branch are 
to obtain moderately firm value, and for No. 3 foundry, delive 
in this district, the current quotations are from 105s. to 107s. 6d. 
per ton. With the present almost total absence of demand, how- 
ever, makers are not, as a rule, making quotations, but are rather 
in the position of being open to receive offers, which they are 
willing to accept for less money. The general expectation amongst 
consumers is of considerably reduced prices, and for forward de 
livery they will not book at the present rates. The same applies 
to the foreign trade. There are a few inquiries for the opening 
shipments in 1874, and a considerable one for angles and plates 
from Norway and Sweden, but these are at rates very much below 
present currencies, and unless makers can accept prices which 
under existing circumstances are not remunerative, a very dull 
time, both in the home and foreign trade, is very probable, 

There is not much change to notice in the general position of 
the ironworks. Some branches are still kept fairly employed on 
old orders, but these are now rapidly running off. The manufac- 
turers of railway material are moderately busy, and for steel 
rails there is a good demand, consequent upon the comparatively 
small difference which at present exists between the price of these 
and iron rails. The principal tool makers are fairly _— and for 
some specialities in the engineering trade there is a fair demand, 
but this branch is far from active, and the cotton machinists of 
Manchester, Bolton, and East Lancashire generally are very slack. 

The coal trade presents no very material change since last week. 
In the Manchester district prices are firm, and steam fuel and 
round coal suitable for furnaces and glass-houses is scarce. There 
is also sufficient demand for engine coal to prevent colliery pro 
prietors getting very much beforehand in their supplies. In the 
chief coal producing districts of South Lancashire trade, however, 
is not so brisk, buyers of slack are now very plentiful, the prices 
slightly easier, and small stocks in some quarters are now being 
put down. House coal continues scarce, and prices are firm. The 
shipping demand, except for best coal, is only dull. 





There was some a that the statement made in London 
last week as to the 1 of Dudley having promised to let some 
co-operatives have 500,000 tons of his coal at 18s. a ton would 
lead to coal coming down here also ; but the accuracy of the state- 
ment is now seriously doubted, It is asserted that “ there is no 
difficulty in selling all the cpal his lordship raises in these dis- 
tricts, and at a higher rate than the above quotations, even at 
the pits.” The Dudley quotations are strong at 23s, for best 
thick, 18s. 6d. for common, 17s. 6d. for lump, and 10s. for slack. 

There is a great demand for workmen at the new colliery sink- 
ings at Cannock and Bentley. Sinkers can get from 7s. to ‘Js. 4d. for 
eight hours’ work. 

As to what in the minds of some ironmasters there is before us 
in the immediate feature a: in the remarks of Mr, Alexander 
Brogden, the ber for dnesbury, whilst addressing on Mon- 
day night a meeting of the Amalgamated Nut and Bolt Workers, at 
Darlaston. In view of coming evils, Mr. Brogden advised the 
working classes to be thrifty and economical, and “‘make hay 
while the sun shines.” There were signs that no prudent men 








were lying in New York, at £2 a ton less than they could be 
bought for and put free on board in Wales, and yet that iron was 
manufactured in Wales and shipped to America. This showed 
that America, formerly one of our largest customers, was not in a 
condition, at any rate at present, to continue that demand, and they 


for such orders in Mid and No 


be scarcely anticipated in res 


most value now in hand at the pipe foundries is one which relates 
to the extension of the sewage operations of the Town Council of | ¢ 


are soon to be allotted for more bridge-work. 


fresh hands. The exception to this activity is the military branch 
of the gun trade. But for the requirments of the German | 1 
Government very little would be doing either in rifles or ammuni- | 1 





out for Germany is something enormous. It keeps the whole of 
the ammunition department of the Small Heath Pa 





Companies for the purchase of collieries and coal seams continue 
to be launched before the public, and in addition to those already 
noticed, another is being floated witha proposed capital of £50,000, 
for the purchase of the Hayswood Colliery, at Alsager Bank, and 
the seams of coal beneath Underwood Farm, at Gillow Heath, 
estimated to contain altogether 2,200,000 tons of coal. 

The annual meeting of the South Lancashire and Cheshire Coal 
Owners Association was held at Manchester, on Tuesday, and 
Mr. W. Bingham, of Wigan, who is very highly respected through- 
out the county, was elected president for the ensuing year. 

A meeting of the Board of Examiners, under the Mines Regu- 
lation Act for South-West Lancashire and Wales, was held at 
Wigan on Saturday, Mr. A. Hewlett, in the chair. The names 
of seven candidates had been sent in, and the meeting was further 
adjourned to the 10th December next. 

The wages question continues in an unsettled state in several 
districts. The miners in the Wigan district, on the ground that 
the masters are now getting disproportionate profits, are agitating 
for an advance of 15 per cent.; from the engine men in the Bolton 


should lose sight of. In America the iron trade was in a very | district notices have been received of an advance of 6d. per d 

A . per day. 
depressed ee - Sa ape ey ow there had | and 2s. per week has already beengranted at many of the collieries, 
stopped, and the works of a great many others had been put upon | and in the Manchester district the coal-cutters of one large firm 
half time. He had himself had an offer of 10,000 tons of rails which have sent in notices for an advance of 4s, per week, 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


should lose for a time a very good customer, and all the trade that | THE ScOTCH IRON TRADE: Improvement in the warrant market ° 

had come from that country. Foreign demand slackening : Makers brands tending d ards * 
New work is beginning to be much needed at the ironfoundries Shipments and imports—THE COAL TRADE—THE CLYDE SHIP 

in the pipe department. On this account more than usual interest BUILDING TRADE—CONSTITUTION vi THE CLYDE NAVIGATION 

is attached to the requirements of the Newtown Waterworks Trust. 

Company in Montgomeryshire. They waut as much as four miles | Tye warrant market, which was dull during the greater part of 


of cast iron mains, and were to have made their selection from the | the week with prices receding, has, at the tame I write, improved 
tenders sent in on Wednesday ; but they have now deferred the | considerably 4 activity, anu the prices are again shdan On 
allotment till the 12th of next month. South Staffordshire firms | Thursday the market opened at 10s. Gd., and steadily advanced 
have on former occasions been Me successful in their competition | until 1lis. were paid, closing easier at 110s. 3d. The business 

I T W ales, and it is believed that | done on Friday was at the last-named quotation ; and on Monday 
they will be no less fortunate this time, So much can, however, | the opening figure was J10s. 6d., and the closing was 1s. higher. 
stg of another four miles of pipes, | On Tuesday there was a very extensive business from 111s. up to 
the order for which is expected to be given out next Monday week. | 114s., the closing price being 113s. 6d. This rise in the price of 
In that case the pipes are what is known as the Sin. size. They warrants, while the rate of discount is at 8 per cent., is attributed 
are required for the extension of the water supply to the town-| to a recurrence of that spirit of speculatién by which the market 
ship of Gildersome, near Leeds; and the order will include the | has recently been so frequently deranged. The foreign demand 
requisite accompanying castings. Amongst the specifications of goes on slackening, but th 


e home demand is well sustained. 
The downdward tendency in the prices of makers’ iron con 
inues, the quotations being as follows: Gartsherrie, No. 1, 


Wolverhampton. Nor are the engineers of this district without | 1935, 6d. No. 3, 115s.; Coltness, No. 1, 126s.; No. 3, llés.; 
hope that to certain of them may fall orders which it is believed | Sumnferiee, No. i, 120s. No. 3, 1138.; Carnbroe, No. 1. 117s. 6d.; 

. 2 3 land, No. 1, 115s.; No. 3, 112s, 6d.; Clyde, 
All the staple trades of Wolverhampton and the surrounding -_ iy tise: ae 6a; dain, No. 1, 1lds. ; No. 3 
townships are well employed, and most of them could take on | 119s. Gd.; Langloan, No. 1, 120s.; No. 3, 114s, ; Calder, No, 


— 


25s. ; No. 3, 117s 6d.; Glengarnock, No. 1, 117s. 6d.; No. 3, 
14s.; Eglinton, No. 1, 115s.; No. 3, 112s.; Dalmellington, No. 1, 
16s.; No. 3, 114s. ; Carron, No. 1, 117s. 6d.; Shotts, No. 


os 


tion. The quantity of ammunition, however, that is being turned 120s.; No, 3, 115s..; Kinneil, No. 1, 115s.; No. 5, 110s, 


The shipments of pig iron from Scotch ports during the week 


p ; ctory in full} ending the Ist inst. amounted to 12,838 tons, being 1403 more 
operation ; and soon the corresponding department at the Spark-° than in the previous week, but 122 less than in the corresponding 
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week of 1872, The imports of Middlesbrough pigs at Grangemouth 
for the week were 1107 tons, being 2115 less than in the previous 
week, but 441 more than those of the corresponding week of last 


year, 

The coal trade maintains its prosperous character, as prices are 
everywhere kept up without difficulty. In the east, as well as in 
the west, the scarcity of railway wagons is felt to an extent that 
seriously interferes with the development of the trade. The 
export trade is not nearly so heavy as it was some time ago. 

uring the month of October the shipbuilding trade of the 
Clyde has manifested signs of improvement, e number of 
vessels at present in course of construction is upwards of ninety, 
and a larger proportion than usual are sailing vessels. The vessels 
launched in October numbered fourteen, with a tonnage of 20,150, 
as compared with seventeen vessels with a tonnage of 22,250in the same 
month of 1872; but there is an increase of 22,600 tons on the work 
of the ten months as compared with that of last year. The 
largest vessel lauuched in October was the ‘ Bolivia,” 4200 tons, 
arid 600-horse power, for Messrs. Henderson Brothers, Anchor 
Line, Glasgow, Prilt by Messrs. R, Duncan and Co, 

An attempt is about to be made to improve the constitution of 
the Clyde Navigation Trust. The trade of that port has in recent 
years grown to such an extent that the trustees have been alto- 

ether unable to furnish adequate dock accommodation for it, They 
lave very extensive works at present in progress, but it will take 
a long time to render them available, and the shipowners and 
shippers seem to be of opinion that if they had a larger representa- 
tion in the Trust, the necessary accommodation would be more 
os provided. At a very influential meeting of shipowners 
the other day resolutions were adopted calling upon the chairman 
of the Trust (who is the Lord Provost of Glasgow) to say what steps 
the trustees are prepared to take towards remedying the incon- 
venience complained of, 


THE CLEVELAND DISTRICT, 

(From our own Correspondent.) 
THE CLEVELAND TRON TRADE: The market still fat: the returns 
PROPOSED CHANGE OF HEAD-QUARTERS OF IRONWORKERS 

ASSOCIATION —'THE COAL AND COKE TRADES—INDUSTRIAL PRO- 

GRESS IN CUMBERLAND. 

THE dearness of money and the high price of iron still restrict 
business in the North of England. At the Middlesbrough iron 
market, on Tuesday, there was a good attendance and a fair 
amount of enquiry for all kind of iron. The list quotations were 
unaltered, and No, 3 Cleveland pig was again sold at 95s. per ton. 
For delivery next year prices are lower. In the finished iron trade 
there is continued dullness, So long as the present high prices for 
pig ivon are maintained there will be little alteration in the price 
of finished iron. Buyers seem determined to hold off, fully 
believing that they will soon be able to buy on easier terms. 

The Cleveland Lronmasters Association returns forthe month have 
just been issued. From those it appears that out of 136 blast 
furnaces in the North of England there are 128 in operation. 
There are twenty-two blast furnaces being built, most of which 
arein the Middlesbrough district. The make of pig iron is as 
follows :— 

Month ending October Slst, 1873 .. 


Month ending October 3ist, S72 
Month ending September 30th, 1873 


Increase upon October, 1872 
Increase upon September, 1873 





Shipments of Pig Iron Foreign from Port of Middlesbrough 
Month ending October 80th, S73 .. oe. ee ae * ee 
Corresponding month last year 2. ee ee ee ee we BM, 21S 


Decrease 


Shipments Coastwise of Pia Lron fro 








Port of Middleshi 
Month ending October $list, IST5 .. © 08 06 oe 
Corresponding month last year 
Increase .. . “0° "ee 16h em me 8,953 


Makers’ Stocks. 
September 30th, 1873 .. 
October 3ist, 1873 





Decrease upon September, 1873 


It will be seen that during the past month the make of pig iron 
has increased nearly 2000 tons and the makers’ stocks have gone up 
to 50,221 tons 

Trade generally is in such a stationary condition that there is 
little new to report. Railmakers are getting rapidly through 
their contracts, and new orders are difticult to obtain, 

Mr, Edward Williams, the able manager of the great woyks of 
Messrs. Bolekow, Vaughan, and Co., is to be mayor of Middles- 
brough for the ensuing year. 

I hear that it is contemplated to change the head-quarters of the 
Ironworkers Association, which are now at Darlington. Man- 
chester, Leeds, and other towns, have been named as the probable 
places to which the offices will be removed ; but I believe that if 
au change is made Birmingham will be the town selected as the 
best. 

The coal and coke trades continue about the same as last week. 
As the price of fuel is maintained more attention is being turned 
to the question of coal-cutting by machinery. Nothing further 
has been done by the Durham pitmen respecting. the wages 
question, 

The enginemen employed at the collieries in the county of 
Durham, held a meeting on Tuesday, to consider a code of rules 
for a national association, A code was approved and endorsed by 
representatives from various parts of the country ; but a repre- 
sentative of Staffordshire disapproved, and it was finally arranged 
to submit the codes of Durham and Staffordshire to a congress, 
which is to be held at Manchester in December next. 

I hear that great industrial progress is being made on the North- 
West coast. At Barrow, Workington, and Maryport, rapid exten- 
sions are being made to works, and the development of the hema- 
tite ore is causing large works to spring up in various parts of 
Cumberland, The production of coal is growing with the produc- 
tion of ores, 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE GREAT FUEL QUESTION: A fall in the price of coke: Rise in 
the price of house coal; Remarks thereon—THE STEEL TRADE AND 
OTHER INDUSTRIES—AMERICAN CREDITS—THE P1G AND FINISHED 
IRON TRADE—CuTLERY : A bad look out. 

IN last week’s notes I am made to say that no official reduction 

in the price of coke had then taken p' this should have been 

coal, Asa matter of fact soft coke from the northern district has 
been officially reduced 5s, per ton, and hard local coke washed for 
steel melting has dropped 5s. to 8s. per ton since I last wrote, On 
the other hand house coal has in several instances been put up 
by 1s. to 1s, Gd, per ton, In some cases the rise is on the top 
of the quotations announced on October Ist, but in the meer 
of cases the advance has been made by those owners or merchants 
who did not make an increment on that date, so that 
they now, therefore, are but on a level with the remainder who 
adopted that course, The Sheffield Coal paws wad (Jeffcock, 
Dunn, and Company) issued a circular on October 31st giving 
the following prices :—Picked branch coal, 25s,; best Birley Silk- 
stone, 228,; screened Silkstone nuts, 15s,; screened seconds coal, 
10s,; coke breeze, 15s.; and hard washed coke for steel melting 
purposes, 33s, per ton of 21 ewt. at the pit-mouth, The steel firms 
naturally appreciate this concession in the matter of coke, but they 
would feel its value far more forcibly were the current price made 
30s, or under, This is apparent when it is considered that Durham 





coke even now costs 45s. delivered here, an enormous price as 
compared with the 15s. at which it was sold ee back. The 
le 


concession is certainly —— and will the price of 
some kinds of steel to be lowered £1 per ton; but it is an open 
too late to save 


F coggrane whether it has not been made 
the trade. As has been very forcibly pointed out by a 
leading member (Mr. F. Brittain) of the Sheffield Chamber 
of Commerce, the only way in which small and middle- 
class firms have been able to on business in the face of the 
high price of fuel has been to lower the quality of their steel, 
thus running the risk of ruin their trade. This of course 
applies to all steel made by the old methods, such as cast, shear, 
blister, and the like, but not to Bessemer, or steel made by the 
Siemens process, direct from the ore. If I am informed, 
and I believe I can rely upon my information, some of the firms 
who are working short time are receiving a fair quantum of orders, 
a great many of which they are unable to execute at prices which 
will suit the requirements of consumers, A few houses--very few 
indeed—have old orders on their books, which are being quietly 
worked off, but new ones do not, and seemingly will not, come to 
hand in anything like the quantity or weight required to make 
winter prospects at all cheerful. The edge-tool trade is falling off, 
machinists are slacker, the saw trade is less active, all combining 
to lessen the demand for steel, to say nothing of the bad reports 
received from America as to the state of trade there. Credits have 
certainly been kept down as much as possible in view of what 
might be the effects of the late financial panic in New York, but 
running accounts are in many cases a cause for anxiety, which is 
at present entirely unrelieved. Despite these somewhat gloomy 
facts, no one doubts that the steel trade has a bright future before 
it. It may not be in the immediate future, but it must come. 
Steel is every day becoming of more importance. Its lightness and 
strength rec lit to engi s for use in preference to iron ; 
an instance of the practical use to which it is being put being fur- 
nished by the fact that the suspension chains for the new Albert 
Bridge at Chelsea are of steel, and were made by a Sheffield firm. 
In the future this principle will certainly be more widely applied. 

I do not hear of any change in the local or district iron trade. 
Pig iron is nominally unchanged as to price, and the inquiry for 
it is but limited. Bessemer pig is, if anything, cheaper, owing to 





| an accumulation of stocks, 


Merchants iron is in moderate request at prices based upon £14 
for bars. In Swedish and Russian descriptions I do not hear of 
any large transactions, probably owing to the slackening of the file 
and other industries, 

Cutlery continues dull, a great many hands being out of employ 
in the penknife branch, Some firms have hardly half a dozen 
orders on their books for this description of goods, Table cutlery 
is in moderately good request. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

SLACKNESS IN THE IRON TRADE: Cyfarthfa Works — EXCELLENT 
EXAMPLE OF THE PROPRIETOR—TRADE OF THE PRINCIPAL IRON- 
WoRKS: The exports at the chief ports of Wales—Fa.LiIne 
DEMAND FOR COKE: Newport, Mon, —Sin DANIEL GOOCH AND 
RAILWAY CHANGES — MERTHYR TYDFIL: An Jntirmry wanted 

WRECK OF A CARDIFF VESSEL—THE COAL TRADE: Animated 
condition of trade—COoLLIERY SPECULATIONS—PROMOTION OF AN 

ABERDARE ENGINEER—FALLING QUOTATIONS IN THE IRON TRADE, 
Tue slackness in the iron trade visible in a marked degree at 
some of the iron works has elicited a kindly action which I am 
only too happy to chronicle, Several of the mills having stopped of 
late at Cyfarthfa from a dearth of orders, Mr, Crawshay has put a 
section of the men upon other work, and the rest, a large number, 
he is now paying weekly, and literally allowing them to rest 
from their labours, An act such as this deserves the widest 
publicity. 

Atsome of the other works a fair amountof business has been done. 
This week, for instance, Ebbw Vale despatched 1129 tons of rails, 
to Sweden, and Nantyglo and Blaina 1100 tons to Taganrog, Llynvi 
sent 275 tons to Santos, Guest and Co. upwards of a thousand 
tons to New York, and Aberdare 1700 to Arrhus, and 100 to 
Rotterdam, This indicates a little briskness having been shown 
in the preceding weeks, but the general tone of the trade is dull. 
Sheets, bars, and spikes, and miscellaneous iron generally is not 
in great request, and tin-plates remain in the same passive con- 
dition, This is generally the case when iron continues high in 
price, and it must be noted that, though the iron trade is dull 
there are only faint signs, elsewhere noted, of lower quotations, 
The monthly totals are now issued, showing the trade of October, 
From Carditf the export of iron was only £14,483. I have seen it 
as £25,000. The total export of coal from the same port was 
234,841, and coastwise 88,417 tons; coke is not in great request, as 
shown by the total for October, which was only 235 tons coastwise, 
and five only exported. From Newport the coal exported was 
31,155; coke, 23; coastwise, 77,653 tons. The iron list shows a 
very miscellaneous trade during the month, but not a large one, 
The trade at Newport is well shown by the fact that 82 vessels are 
engaged in the coal business alene. 

Sir Daniel Gooch has been visiting the principal stations of the 
Great Western Railway, and it is expected that a good deal of 
public benefit will follow his visit. At Cardiff it is understood 
that a junction station for the Taff Vale and Great Western Rail- 
way is to be forthwith carried out. This is also much needed in 
the prosperous town of Merthyr, where the coal trade in particular 
is in a very flourishing state. The wants of the last-named town 
has been brought prominently forward of late by the statement 
that in the midst of a population of 300,000 people there is no 
intirmary for the disabled workman. 

A Cardiff vessel laden with coal for Ireland was sunk at sea last 
week, The number of vessels loading at Cardiff with coal give the 
liveliest aspect to that port, and the railways in connection with 
the port are also the scenes of the same prosp h t A 
contemporary has observed that such a picture of prosperityas that 
enjoyed 4 the coal trade has rarely been seen. might with 
more truth say it has never been equalled. The latest colliery 
— in the Bargoed district, shares £50, is being supported 
well, 

Mr. John Evans, of Aberdare, son of a much esteemed engineer, 
who was for some time employed in a high position by the Turkish 
Government, has lately been appointed chief superintendent of 
the arsenal at Rutschuch, 

I have remarked on the iron trade and the firmness with which 
in slack times the quotations have been retained. In some districts 
a change has begun to take place, and rails are quoted from £10 
to £11, 








ENGINEERS’ ScaLEs, — Messrs, Bemrose and Son, Irongate. 
Derby, have just brought out a set of pasteboard es in a case, 
which are in every respect superior to any other pasteboarfl scales 
we have seen. They are not only scales, but constitute a regular 
pocket. book of useful memoranda for engineers, printed in legible 
type, and carefully selected. We can pnw eoeno these scales to 
our readers, 

ILLINOIS AND St, Louis Brrpez.—The Commission of United 
States engincers sepeties to examine this bridge and ascertain 
whether it will, when completed, be an obstruction to navigation, 
hag made an elaborate report. e conclusion arrived at is that 
the bridge will prove a serious obstruction to the navigation of the 
river. As it is now impracticable to change the plan of the 
bridge, or to raise it, except at enormous expense, the Commission 
recommends that a canal, or open cut, be made behind the eastern 
abutment, this canal to be 125ft. wide, extending from a point 
500ft. above the bi to 300ft. below it. The canal to be crossed 
by a draw having a clear opening the whole width of the canal, It 
is also recommended that arch trusses, like those of this bridge, 
be in future prohibited for bridges over navigable streams. 
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Tur Merat Market.—This market has been quiet during the week, 
and business transactions are now becoming more than ever strictly con- 
fined to the i liate wants of 8, which at present are scarcely 
sufficient to keep smelters and manufacturers fully employed. A further 
decline has taken place in the value of Scotch pig iron warrants, and 
makers’ iron is easier. The shipments for the past week amounted to 
11,435 tons, against 13,916 tons in the corresponding week of 1872. 
Middlesbrough pig iron comparatively much cheaper than Scotch, 
has not felt the pressure suflicient to compel producers to reduce quo- 
tations, but the orders coming in are not up to the average. In manu- 
factured iron complaints are rife of the scarcity of specifications, and but 
few of the works are working up to their full power of production. 
Copper, which a little time ago was showing a considerable amount of 
liveliness, has suffered a relapse, which has been increased by the late 
advices from the West Coast. The charters from there for the last fourteen 
days of September are cabled as 3000 tons, consisting of 1500 tons fine 
copper, and 700 tons ore and regulus for the United Kingdom, and 800 
tons fine copper for France. The stock on the coast is returned as 4800 
tons. Some underselling has been going on in tin, but the lot was soon 
cleared off and values are again firmer. There is no alteration in lead, 
but the tendency is upwards. Spelter is without change. By auction 
this week in London, 105 tons sheet zinc sold at £30 12s, 6d. per ton.— 

Iron,—“* Ayrshire” Yorkshire pig iron, No. 1, 105s, ; No. 2, 100s. ; 
No. 3, 978. 6d. ; No. 4 (Foundry), 95s. ; No. 4 (Forge), 95s, net cash, or 2s. 
extra 4 months’ bills. Scotch pig, warrants, 109s, to 110s. Staffordshire 
bars, £12 10s. to £14. Hoop iron, £13 10s. to £14. Gas tubes, 50 per 
cent. off new list. Boiler tubes, 324 ond cent, discount.—From J. Berger 
Spence and Co.'s Weekly Chemical, ineral, and Metal Report. 








Tuer NATIONAL SAFE Deposit Company,—The foundation stone 
of thenew buildings to be erected by this company was laid on Tuesday 
by the Lord Mayor. The building will of necessity be triangular in 
form, with its principal elevation in Queen Victoria-street, The 








sw area of the new building is 6500ft, The external and party 
walls are of extraordinary thick i strength, and in the interior, 
which is r letal Aat hed ; 





y rom the outer ger there is 
constructed an impregnable vault 69ft. long by 314£t. wide and 36ft. 
high, divided into four chambers of four floors each, having a 
cubical capacity of 39,559ft., and a floor area of 1328ft. The great 
vault is to be built on arches, so that the whole of it—top, bottom, 
and sides—will be constantly, day and night, under the view of the 
company’s armed watchmen, It is f er protected by burglar- 
proof armour plating. The roof will be formed of semi-circular 
arches, so that the whole structure will be effectually fire, — 
and bomb proof, As a matter of each compartment be 
as safe as tho general building itself. The doors, which are 


erally the weakest points of such a structure, will, in this case, 
— uite equal in strength to the strongest of the 
on me ts hai rongest pert of tee Yarn 


derous masses of im 

Sonne —— about four tonseach. Mr, John Spann 
.S.A., is the itect of this colossal work ; Messrs, Rastons an: 

Anderson, engineers ; Messrs. Peto Brothers, builders ; and Mr. 


SS retail erie tema os ct 
made essrs. of Liverpoo! whom the doo’ 
are fitted with locks 80 that the depositor cannot unlock 





his compartment unless one of the company’s servants is present.’ 
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CONTINUOUS BRAKES. 

Ir is universally admitted by engineers that a thoroughly 
efficient continuous brake would avert a large proportion of 
the accidents which, under existing arrangements, occur on 
our railways; but it is impossible to say with precision how 
many casualties might thus be avoided. There are only two 


cases, indeed, in which the presence or absence of a means 
of quickly stopping a train can affect the result. In the 
first case, a good brake may prevent a collision which 
would certainly take place without it; in the second case, 
if a portion of a train gets off the rails through the breaking 
of an axle or any other cause, serious consequences may be 
averted if those in charge of a train can stop it quickly 
without causing any crowding of the carriages on each 
other. This last is a special advantage peculiar to any 
arrangement which admits of the retarding force being 
applied to every vehicle in the train ; and it is not only a 
special advantage, but an advantage of such value and 
importance, that it is worth while to sacrifice a good deal, 
and to incur trouble and expense, to obtain it. On these 
points we believe all railway authorities are agreed. The 
public ask, with some reason, how it happens that if this 
unanimity of opinion exists among those in charge of our 
railways, it has not been acted on long since? The answer 
is that in the first place it is not easy to get a good con- 
tinuous brake; pt 

<lifficult to prove to demonstration that a brake is so good 
that implicit reliance may be placed upon it. Nothing but 
ordinary use, extending over a considerable period of 
time, will suffice to supply that evidence in favour of any 
given system of brake which our railway companies are, in 
the interests of the public, bound to demand before they 
adopt an invention. To put this phase of the question 
more plainly, let us suppose that the John o’Groats House 
and Land’s End Railway Company adopt a given brake, 
and fit it extensively on their trains, reserving, in case of 
need, the old-fashioned arrangement. The new brake 
works well for a couple of months; the drivers and guards 
acquire confidence in it; they keep better time; run faster 
under conditions of some risk, as, for example, in foggy 
weather ; and, in a word, do things with trains which, 
without the aid of the brake, they would not venture to 
attempt. If, under these circumstances, the brake should 
suddenly fail, the chances are a hundred to one that a 
frightful calamity would ensue. It is the very excellence 
of a continuous brake that renders caution necessary in its 
use, This point is often overlooked by those who take a 
superficial view of the matter; but it is none the less certain 
that railway companies have hitherto deserved the best 
thanks of the public for the caution they have displayed 
before adopting any one of the numerous brakes which have 
been brought before them. 

It is well known that we have long since pronounced an 
opinion that the Westinghouse brake is, if not the best 
brake in existence, at least the most likely to answer the 
existing requirements of British railway companies ; and 
we base this opinion on two facts. The tirst, and in a sense 
the least important, is that in theory the construction of 
the brake and the principle of its action are correct ; the 
second fact, and by far the most influential under the 
existing state of affairs, is that no other continuous brake 
has been so fully and completely tested. We trust that 
other inventors will not think that in speaking thus of the 
Westinghouse brake we deal hardly with their inventions, 
or desire to impede progress. Our sole object is to place 
the truth, whatever it may be, before our readers, and in 
the interests of truth we point out that the Westinghouse 
brake ae with most of the conditions required 
in a continuous brake, has also been more extensively used 
than any other, and that this circumstance alone is a 
powerful, perhaps the most powerful, argument in favour 
of its adoption in this country. It may be urged that its 
use on a very large number of railways in the United States 
has been due to the enterprise of the inventor rather than 
to any other cause. With this English engineers have 
nothing to do, The only fact they have to deal with is 
that, wrongly or rightly, the brake has been used on 
hundreds of miles of railway line for some years with 
success. It is of no consequence why it was adopted if being 
adopted it has been found to answer, and to create, in 
fact, a confidence in its efficiency which is widely diffused 
among engineers. Having thus explained the reasons why 
we advocate its extended employment in England, we may 
proceed to consider a point certain to be raised—and 
properly raised—by many of our readers. What is the 
evidence, they will ask, that the brake has been really 
successful? It is impossible to adduce any better evidence 
on this point than the independent testimony of railway 
officials, offered not to the world but to each other. This 
testimony is supplied in many ways not accessible to the 
general public. 


| questions, it will be seen, apply more or less exclusively to 


that in the second place, it is even more | 


Ve shall cite one: In the United States | 


there exists a very admirable society known as the Master | 


Mechanics’ Association—a “ Master Mechanic” in the States 
isknownasa “ Locomotive Superintendent” inthiscountry— 
there is also a society known as the “ Master Car Builders’ 
Association.” The members of this organisation, which is 
very extensive, send out a series of questions from time to 
time prepared by committees selected by the members. 
These questions, and the replies received, are put into shape 
as reports, and the reports are discussed at the next 
meeting of the whole body. We have lying before us the 
seventh annual report of the society in convention at 
Boston, U.S., on June 11th, 12th, and 13th, 1873; and it is 
the perusal of this report which has in part suggested this 
article, although, as will be seen presently, another cause 
has conduced to the same end. Now, among the com- 
mittees appointed last year was one to obtain information 
about the brakes in use on the railways of the United 
States, and the little volume to which we have referred-— 
the Transactions of the society, as we should call it—con- 
tains a report on brakes, with copies of all the questions 
and answers received. The report of the committee 
contains the gist of the evidence. The nature of the questions 
put in the circular of the committee will be gathered from 
the following copy of the circular itself. Some of the 





American rolling stock :— 
“To Master Car-Builders and Foremen of Railway Car Shops. 
“Gentlemen,—The undersigned, a committee appointed by the 
Master Car-Builders’ Association on the subject of brakes, beg to 
submit to you the following interrogatories, framed for the pur- 
pose of eliciting information to be reported by the committee to 
the next annual meeting. The undersigned hope that your in- 
terest in the subject, and the mutual desire to promote the useful- 
ness of the association, will insure an early reply to each interro 
gatory : (1) What kind of material do you use for breakshoes ? and 


what is your experience with such material? (2) What method 


of hanging brakes is now used on your road, as applied to freight 
or passenger cars, whether between or outside the wheels, on the 
truck end, or to the carriage body? (3) Do you use brakes on bot/ 
trucks of such cars? and if so do you connect them so that they 
can be applied to all the wheels from each end of the car? (4) If 
applied to the wheels from each end of the car, does your connec 
tion equalise the pressure of the brakes on all the wheels? if so, 
ylease state your method of doing it. (5) Do you use a safety 
Fooak: on your passenger-cars? if so, please state what kind, and 
your experience as to its working. (6) Do you use a power or 
train-brake, which gives the engineer control of the train? if so, 
on what principle does it operate, and by what name is it known? 
(7) Does such break give the engineer entire control of the train, 
and is it reliable in all kinds of temperature? Please give any 
additional information that you may deem important to enable the 
committee to make a valuable report on this subject, to the next 
annual meeting of the association. All replies should be addressed 
to the chairman of the committee,” ‘‘ Signed by the Committee, 

The replies received to these questions are exceedingly 
voluminous—far too véluminous for our available space, 
and it is the less necessary to reproduce them since the gist 
of them is contained in the report of the committee, which 
we print in full : 

“In the foregoing replies received, we find that, in answer to 
the first question, a majority of the members reporting use cast 
iron for brake-shoes, and their experience would seem to point to 
cast iron as constituting the best material for the purpose, 
although several reports favour the use of wrought and malleable 
iron. In regard to the method of hanging of brakes a majority 
favour the hanging of them outside the wheels, to the end of the 
truck frame. As to the use of brakes on both trucks, we find that 
in the majority of cases they are on both trucks of coaches, and 
on but one truck of freight cars; a majority who have answered 
the second question under this head, favour the applying the 
brakes to all the wheels from either end of the car, As to the 
equalisation of the pressure under question 4, a majority who 
answer, use either the ‘Hodge or Stephens connection,’ with 
swinging levers to equalise the pressure, and report favourably 
on such connection. We find that those who have returoved 
answers in the matter of safety brakes, a majority reply in the 
negative. We have reports from seven who use the Westing 
house air-brake, and with one exception report in its favour as a 
safety brake. Three use the Creamer patent brake, and re port 
very good results from their experience, and that it can be applied 
from any part of the train or engine, 
reporting in the matter of a train or power-brake, applied by the 


engineer, report the use of the Westinghouse air-brake, and, with | 


one exception, pronounce favourably as to its operation ; the other 
one-fourth reporting the use of the Creamer safety brake, al-o 
reporting good results. The majority of our correspondence in 
answer to question 7, report that the Westinghouse air-brake 
is generally reliable in ali weather if kept in proper order, and 
gives the engineer entire control of the train. Those who report 
upon the Creamer safety-brake, consider it reliable in all tempera 
tures, but that it is not under the entire control of the engineer, 
as the brakes must be loosened and set by the train men. In 
regard to the individual opinions kindly answered in question 
eight, we give them under their proper head, in full. In this 
connection we regret that more of the master car-builders have not 
replied under this head, as we think that their experience and 
information would have been generally useful. The information 
that might have been elicited under this head would have occa 
sioned discussions that could not fail of good results. Inasmuch 
as the fifth and sixth questions are construed by many to be 
identical, and of very great importance over any of the other 
questions involved, we feel that we should have been derelict in 
our duty, if we should close this report without allowing them 
more of our consideration than any of the others. While all the 
other questions involve a saving of money, these involve a saving 
of life as wellas of money. The public are demanding a train 
brake that is a safety-brake as well. In proof of this. we need only 
refer to a bill introduced in the last Congress by the Hon. Andrew 
King, of Missouri, to the effect that it shall not be lawful for any 


railroad company to run any of its passenger trains unless such | 


trains are fully equipped with a power brake, to be operated 
from the locomotive, so as to place the train completely within 
control of the engineer. Thus it will be seen that the introduc 
tion of power and safety brakes for railway trains is only a thing 
of the past, having been introduced and companies adopting some 
style of power-brake almost every day. It behoves us to look into 
the merits of each and decide what one contains all the elements 
that are desirable. Your committee have, in the foregoing report, 
given the opinions in exactly the same language as they were given 
to us. In order that we might be enabled to give the association 
the benefit of the improvements recently made by inventors of 
brakes, we addressed letters to all we could find, and régret that we 
did not reach them by letter, or that they failed to reply. Mr. George 
Westinghouse has favoured us with a paper, which you will find 
marked Appendix ‘‘ A,” and appended to this report. In it we 
find that by a recent improvement he has made, we believe all the 
objections made to his brake by the replies received have been 
fully overcome. He has doubled the power of his relief-spring by 
adding a yy spiral spring to the one formerly used. Also refer- 
ring to the report of Mr. Garey, we find the desires wished for 
have deen granted by inventive genius. Mr. Westinghouse says 
he has a train now running for several months, which has an 
improvement to his former brake, that in case the train parts, the 
cars parted will instantly have the brakes applied by the uncoupling 
of the connecting hose, Again, there is a cord running through 
the train, the pulling of which by the conductor or any train-man 
will apply the brakes to the entire train ; thus the control of the 
train is with the train-men as well as with the engineer ; the par 
ticulars of which can be seen by referring to the appended report. 
We may be charged, in considering the two questions designated at 
some length, as exceeding the proper scope of this committee ; but 
we feel that the saving of money to our roads is one of our para 
mount duties, and that of protecting the lives of our fellow beings 
while on our roads being our higher duty, and as the power and 
safety brakes are inventions adopted for these purposes, we feel 
that we are not exceeding our duties as a committee when we 
have referred to them at somelength. All of which is respectfully 
submitted.” 

“RR, S. Ramsey, Chairman, Penn. R.R. 

**Houou Gray, Chicago and North-Western R. R. 

“JoserH Jongs, N. Y. Central and Hudson R, R. R.” 

“George W. Morais, Secretary.” 


It will be seen from this that the reports are almost 
absolutely unanimously in favour of the Westinghouse 
brake. There is, however, one exception, Mr. Jacob Hay, 
writing from Whistler, Alabama, states, ‘“‘ Weare using the 
Westinghouse’ air-brake—I find that in winter the spiral 
spring is not able to let the brake off, even with the help 
of the release spring, and if the engineer is not a careful 


Three-fourths of the parties | 


man they will break the brake-beam so often that I am 
become disgusted with it.” We doubt if this can be called 
a condemnation of importance, as it appears to us that the 
only points requiring attention on Mr. Hay’s part are 
to 8 the beam which breaks, and the relief spring, a 
little stronger. However, it is obviously right that both 
sides should be heard. Finally, as regards this aspect of 
the case, we may state that the committee conclude a sup- 

plementary report by stating that, “In our investigations 
| we have always found the Westinghouse air-vrake elective, 
and with the automatic improvements it meets the require- 
| ments of the committee nearer than any other brake we 

have as yet seen.” We regard, we confess, independent 
testimony of this kind—and it is from the very nature of 
the case obviously independent in the fullest sense of the 
| word—as a direct proof of the value of the opinions we 
| have expressed concerning the invention. 
| So much for American experience. Now let us see if 
| there is anything in English practice which tends in the 

same direction. It is, of course, well known to our readers 
| that the Westinghouse brake has been experimentally 

fitted on several English railways, such as the London and 

North-Western, London, Chatham, and Dover, &c. On the 

Midland Railway it has been in use for six months, and on 

Friday last a select party of railway engineers went down 
| to Bedford by the 4.37 ordinary passenger train, to which 
the brake is fitted, in order to see how it would accom- 
plish its duties after six months’ service, ducing which no 
repairs worthy the name have been required. The 
brake-blo« ks on some of the carriages were a cood deal 
worn, and this caused a greater consumption of air than 
would otherwise be necessary. The trip on Friday afternoon 
| being accomplished in dark foggy weather, it was im- 
possible to do much more than ascertain that the action of 
the brake was all that could be desired. The average time 





required to pull up the train was as follows Child's 
Hill, twenty-five seconds; Hendon, thirty seconds; Elstree, 
twenty seconds; Radlett, thit, y-seven seconds; at St. 


Albans, in the dark, the brake was put on too soon, and 
steam had to be turned on again to bring the train into the 
station Harpenden, forty seconds ; Chiltern 
thirty-two seconds; Luton, twenty-five seconds; Leagrave, 


Crreen, 








thirty seconds ; Harlington, thirty-six seconds ; Flitwick, 
twenty-five seconds ; Ampthill, twenty seconds. ‘The time 
at Bedford was not taken, the tram had te draw up in 
obedience to signals. In all cases we have given the time 
taken on the foot plate from the moment when the brake 
was applied until the train stopped, tin ho instance was 
the brake on all the time. Thus, at Hendon the brake was 


out of thirty, 


at Le ivrave it 
thirty, at Harlington it 


on for fourteen seconds only 
was on for twenty seconds out of 
‘ 


for twenty-four seconds out of thirty-six, at 
tf twenty 


was on 
Ampthill it was on for but twelve seconds out 
The pace was fast in all cases, and the rails in the worst 
possible holding condition. 

The return journey from Bedford on Saturday morning 
presented more favourable opportunities for observation, 
and the rails were, as on the previous day, in bad order, 
because of fi y and slight drizzling rain. The speeds and 
—— of application of the brake were nearly as before; 
mut instead of simply reproducing the ticures from om 
note-book right through, we shall select 


a few in which, 


| with the aid of Mr. Stroudley, of the Brighton line, 
} very precise observations were taken. At st. Albans 
the train was stopped in thirty-five seconds after the brake 
was applied. During this period&the engine—one of the or 


dinary fast passenger engines ix revolutions. 
} 


The four-coupled driving wheels, as we ascertained by 


made sixty 


direct measurement, are almost precisely 6ft. in diameter. 
Taking this, for simplicity, as representing a circumference 
of six yards, the train ran, it will be seen, just 396 yards. 
| The brake was not on all the tim At the next station the 
| stop was effected in thirty-two seconds, the engine making 
10S revolutions, or 648 yards. The brake was not on all 
| the time, and the speed of the train was very great. At the 
moment the brake was applied the engine was making nearly 
280 revolutions per minute, corresponding to a velocity of 
about 57 miles an hour. At Elstree the stop was made in 
eighteen seconds ; at Mill Hill in thirty-five seconds, the 
brake being on in all twenty-seven seconds, and the dis- 
tanec? run 492 yards, At Hendon the train was pulled up 
in thirty seconds ; brake on twenty seconds ; distance run 
204 yards; and at Child’s Hill, the last stop before reach- 
ing St. Pancras, the train was brought to a stand in twenty 
two seconds, and 258 yards.* The train consisted of nine 
| passenger coaches and a saloon. The brake was not 
| titted to the saloon, which was placed at the tail end of the 
| train. No attempt whatever was made to depart from the 
ordinary system of working the train. The brake was 
generally applied for a few seconds to get the train in hand, 
pat was then taken off, and not applied again until the 


platform was reached ; in scarcely a single instance was it 
kept on till the train stopped dead. No hitch of any kind 
occurred, and there was scarcely any perceptible leakage, 
although the joints had all been six months in use, The 
average pressure in the air cylinder was 65 1b., which fell 
to about 45 1b. when the brake was applied; quickly rising 
again as the donkey air-pump whieh Uy the way is number 
1648—was started. 

It is unnecessary, we think, to comment on the results of 
this experinient ; they speak for themselves ; indeed, we 
venture to think that the Westinghouse brake can hardly 
be much longer regarded as an experiment, even in this 
country. 





Sovrn Kenstncton Musrum.-—Visitors during the week end* 
ing Sth November, 1873:—On Monday, Tuesday, and Saturday free» 
from 10 a.m, to 10 p m., Museum, 10,737 ; Naval and other collec” 
tions,.790 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 4 p.m., Museum, 1607; Naval and other collec- 
tions, 63 ; total, 13,197 ; average of corresponding week in former 
years, 10,521 ; total from the opening of the museum, 12,894,448, 





* The distances run, are calculated from the number of revolutions, 
which were counted as carefully as possible. At very high speeds there 
is always a possibility of error, even with an accomplished observer, and it 
must be understood that the distances given are not put forward as being 
absolutely accurate, The departure from the truth, is however, we belicve 








very sm. 
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RAILWAY AXLES. 


On the next page will be found a table showing the dimen- 
sions of the car axles used on American railways. The 
value of this table will be appreciated, we feel certain, 
by our readers, embodying as it does the results of an 
enormous railway practice. It is _ to explain how 
this table came into existence. We have referred else- 
where to the Master Car Builders Association, and it is, 
therefore, unn to say much concerning the cha- 
racter and objects of the society. A committee was ap- 
pointed some time ago to make inquiries, and to ascertain 
the opinion of railway officials as to various points con- 
nected with axles; such, for example, as the dimensions of 
the standard car axles used on their roads; when these 
axles broke, where did the fracture occur? andso on. The 
results of these inquiries are embodied in a report which 
we may possibly publish in a succeeding impression. The 
table, which will be found on next page, constitutes a por- 
tion of the report. It will be seen that the committee re- 
commend the adoption of a standard axle for as nearly as 
possible universal use. Various amendments were pro- 
posed before this axle was finally adopted, and there was 
at last nothing like an unanimous conclusion arrived at. 
Still the majority of the members were in favour of 
the standard axle we illustrate. It does not follow, 
however, that this axle will be ultimately adopted, but 
the weight of evidence is in its favour. Two questions, 
mainly, were discussed. The first was the wear and tear, 
of axle journals; the second was the practicability of getting 
a standard axle adopted. As regards the first point, all the 
weight of evidence went to show that the larger the journal 
the less was the cost of maintenance ; and on this point 
some very instructive statements were put before the 
Association. One of the members fitted up a couple of 
cars with journals of various sizes as an experiment. One 
axle had bearings 3}in. x 5}in., others had journals 
3}in. x 6$in. and 3fin. x 7in. The brasses were ured 
from the same crucible, and consisted of a mixture of seven 
parts copper and one part tin. They all worked under the 
same car, had the same attention, and the same lubrication. 
in running 28,000 miles, the brass of the 3tin. x 54in. journal 
lost 51b.; the 34in. x by G6}in. brass lost 31b., while the 
3iin. x 7in. bearing lost 24 1b. The wear of the journals 
was for the 34in. x 54in. ;'; of an inch, the _ x 6hin. 
lost ;'; of an inch, while the 3?in. x 7in. lost only >}, of an 
inch. Nothing was said as to the actual weight carried 
on each axle; but the data are very complete without this 
information, and show conclusively that the larger axle is 
the least costly to maintain. We cite this as one example 
out of many, to show the careful way in which the question 
has been discussed ; and we may add that no doubt what- 
ever exists in our minds that the whole weight of evidence 
tended in favour of the adoption of a large journal; and 
it will be seen from a glance at the diagram on next page, 
that the standard axle proposed has journals 7in. long and 
3}in. in diameter. Several members advocated even a 
larger diameter—4in.; but upon mature consideration of 
the evidence before us we believe that the Association acted 
wisely in adopting the smaller dimension, because it does 
not appear that journals of this size have ever given any 
trouble, either by heating or breaking, and it would be 
obviously imprudent to adopt a dimension larger than the 
evidence proved to be necessary. It will be seen also, 
that in the standard axle the extremely objectionable 
shoulder at the inner end of the wheel-seat has been aban- 
doned, and in this way a fruitful source of accident has 
been dispensed with. It may be urged in opposition to 
the adoption of a large journal that the tractive resistance 
of the train will be augmented. On the other hand, how- 
ever, it is impossible to resist the conclusion that where the 
axle-boxes and journals are most worn, the resistance 
reaches a maximum; and we have no doubt that it 
could be proved that the larger journals in the 
experiment we have cited above would really cause 
less retardation than the small journals in the ratio 
of the weights of metal lost from the boxes. Even, how- 
ever, though it should be proved that a large axle caused 
more frictional resistance than a small one, it does not 
follow that the large axle should be rejected. In all cases, 
axle friction must bear a small proportion to the whole 
resistance of a train, and the cost of maintaining brasses 
and of lubrication, is so high that it might be worth while 
in a pecuniary sense to incur a small additional axle re- 
sistance to reduce it; while it must never be forgotten 
that a single broken axle may cause the loss of thousands 
of pounds in the shape of rolling stock destroyed and com- 
pensation to passengers. 

It is, however, one thing to recommend the adoption of 
a standard axle, and another to get it introduced. The 
Master Car Builders Association are fully aware of this 
fact, and it was indeed put very strongly before them; one 
of the members, however, produced some statistics to show 
that the case was by no means hopeless, and as these sta- 
tistics are very remarkable and supply information of con- 
siderable value concerning the progress of railways in 
America, we reproduce them here. 

The whole number of cars on all steam roads of 4ft. 8in. 
and wider gauges in the United States and Canada at the 
close of the fiscal year ending with 1871, was as follows :— 

Whole number of 8-wheel cars... 0... 4. ese 193,767 


‘ “a 4-wheel cars .. .. .. ... 58,355 

Total see coo cen cee ce ce ene ore oss «| SOR, 198 
Whole number of cars reported for 3ft. and 3hft. 

gauge roads ... ww. ° 212 


There are in the United States and Canada 103 car 
manufacturing companies. These companies have built 
during the year ending May 31, 1873, the following cars :— 

CLASSIFICATION, 
Palace, sleeping, and hotel cars... ... oe oe oe 134 
Passenger-cars, all classes... 66. see ove eee vee TD 
EORIMG-ORTS coe ses se ate cee 00 wee wee wee 
Baggage and smoking-cars ... 0... se see eee eee) 15 


Jaggage and express-cars ...  ... wee use vee vee = 18 
Baggage and mail-cars ... 0. 0 11. soe ss see coe Se 
Baggage-Care ee see tue see nee cee cee wee ore SB 
United States postal-cars ...  ... ss os 3 


Total number of cars for passenger trains... u%3 


Paymaster cars Seb. ek Seek. ee? a ae 6 
Cal e cars a) ele deg: ale LA Ga ae 78 
Refrigerator cars... ... eee css gee tee ee nee 8 
Grain combination .-. wee eee see tee tee eee 750 
Box or house cars... ... soe see see owe ° 11,931 
0 Oe ee a ee ee 5694 
Gondola aa ae a 


Double-bottom gondola ie aba aed! Nee! ete wie 125 
Double-deck cars... ... se. cee see eevee tee 





EN EE a eT es 
Eight-wheel ore and coal cars... 1. se ee ee 3126 
Four-wheel ore and coal cars «4. .. 0... ess e+ 3226 
Oil-tank (64 barrels) ... 00. so cee see eee one 300 

ae eee me 
Construction cars... 200 ose cee cee vee teen 162 
Steam shovels ao 52 
po | ro 


Hand Cars ce cee cee tee wee wee wee ee ee 149 
371 
Making whole number of cars built by car manu- 
facturing companies during year ending May 
eS |. ee ere 
Cars of the various classes as follows have been built by 
railroad companies during the year ending May 3lst, 
1873 :— 


Day and night palace cars se 0 see eee ne 69 
Passenger cars a ee ae ee 281 
Smoking cars... a ee ae 14 
Baggage and smoking cars... ... 0 1 s+ see ee 43 
Baggage and express cars ... 1. ss. see tee ee - 


Baggage and mail cars ae oy ee, ° 
Baggage Cars... ... cee cee cee cee eee tee ane 101 


a ee ee ee ee ee 19 
Paymaster Cars ... 21. ose cee eee wee tee ce 6 
ee ee ee ee ee 831 


Box or house cars... ee a ee ee 5673 
ee ee eee 2643 


ee ee eee ee 
Ne ee ee ee 129 
ee ee ee ee ee ee 152 
Refrigerator cars... 0. 1. ces see ee ee ane 18 
HAY CAFS... 20 coe coe cee cee cee wee tee ee 132 
ne a eee ee ee 407 
Oil and coal eight-wheel cars... ... .. -- o. 3119 
Oil and coal four-wheel cars... ... se. eee eee S201 
Stock cars ieee 


Oil-tank cars (64 barrels)... ce. soe eee ove (105 
Construction cars... 0. ..2 coo cee cee : 
Oe ee eee ee ee 828 


Derrick Gart.ce ccc 20s 000 tee cee cee cee one 14 
Snow ploughs —.... eee sue cee nee tee wee ee 19 
Service or pole care ... oe 1s ese eee cee eee 50 





Whole number of cars built by railroad companies ... 22,345 
The following cars have been built for narrow gauge 
roads, namely 3ft. to 34ft. gauge, during the same time :— 


Passenger ... ... «. 16 | Platform «.. .. «. 37 





Smoking ... ... .. 2 | Oil-tank .. ... .. 48 

Baggage and smoking 1 oS eee ee 
. oo we a 8 | 

Box and house ... 17 | Total 1. 0 » 129 

Cars constructed by railway companies ... ... ... 40 


Add 85 cars for six months intervening between 
close of fiscal year of 1871 and June Ist, 1872 ... 85 
Also number officially reported in 1871 ... .. ... 212 





Total for narrow gauge roads)... we we oe 466 


Add to this the number of cars constructed by the car 
manufacturing companies, and we have for the number of 
cars which have been added to our rolling stock during the 

t year, 59,110. Allowing six months for the time 
tween the close of the fiscal year of 1871 and the first of 
June, 1872, we will add one half the number of cars con- 
structed during the past year to the number officially 
reported at that time (1871) and we have for number of 
cars on the 1st of June, 1872, 281,667. Add to this the 
number manufactured during the present year, and it gives 
us for the total number of cars at the present time, 
340,787. 

The increase here stated is probably under the mark, as 
a few companies have not reported. The figures indicate 
that the increase in the number of cars for the past year is 
about 25 per cent. Now if all new cars were fitted with 
the standard axie, it is argued that in a few years nothing 
but standard axles would be in use, and their introduction 
would be attended with little or no trouble or expense. 

Whether it is, or is not desirable that an axle of 
uniform dimensions should be adopted on all the railways 
of a country isa point which we shall not attempt to discuss 
here. It is enough for the moment to know that a highly 
influential body of railway officials, having an intimate 
knowledge of the conduct of railway traffic, consider that 
the introduction and adoption of such an axle is desirable. 
This fact alone is, we think, worthy of the attention and 
consideration of English engineers; and it may yet be 
proved that the assimilation of constructive details on our 
iron roads to standard patterns would be productive of 
numerous advantages. 


————SS 


THE INSTITUTION OF CIVIL ENGINEERS, 
Tuesday, November 11th, 
Mr. T. HAWKSLEY, President, in the chair. 


THE paper read was on ‘The Design and Construction of 
Modern Locomotive Engines,” by Mr. John Robinson, M. Inst. 
C.E., of Manchester. The author commenced by stating that in 
the present day, with a view to lessen the a expenditure on 
railways, engineers had been compelled to follow more closely the 
contour of the country both as regarded the vertical profile and 
the general direction of valleys and hills. The consequence had 
been severe gradients, often concurrent with curves of small 
radius, This fact, taken in conjunction with the circumstance 
that in the colonies and in less developed districts, high speeds and 
frequent communication were not necessary, had led to the 
employment of heavy engines for the purpose of gaining great 
tractive power, since Toad rather than speed was the desideratum. 
A like state of things existed in most parts of the Continent of 
Europe, where heavy and slow trains, both of passengers and 
goods, were the rule, thus permitting the service to be carried on 
at a much lower rate per ton per mile than the rapid traffic of 
Great Britain rendere poatthte, Of late years the passenger 
traffic had so increased in the United Kingdom that even express 





‘--ing were now worked, for the most part, with coupled engines, 


the additional points of contact with the rails bein, imperative in 
order to — and to afford greater facility in starting. 
Increase in the size of engines had everywhere been found to be a 
necessity, and while the outside frames of inside cylinder engines 
had been fener Race ape the inside cylinder arrangement 
had been ost universally adopted, notwithstanding the disad- 
vantage it presented of a cranked driving axle. The details of 
construction of different of engines and their adaptation to 
the work required were then described. Attention was first 
to the Great Northern Railway express engine, in which 
outside cylinders had been resumed, perhaps as a necessary con- 
sequence of the —— of a bogie frame with four wheels, in- 
stead of a pair of leading wheels, to insure greater freedom in 
J round curves at high s is. The cylinders were 18in. in. 
eter, with a length of stroke of 28in.,—a size, it is believed, 
never before attempted for passenger engines in this country. 
The small ends of the connecting rods were furnished with solid 
bushes of gun-metal, and had run more than 50,000 miles without 
renewal, The inner and the outer fire-boxes were connected 
together by stays screwed into each of the plates without the in- 
tervention of iron girder bars. By this arrangement, which had 
been in use for some time in Belgium, the large amount of deposit 
usually existing upon girder boxes was prevented, the facility for 
cleaning was much greater, and the liability of the tube-holes in 
the copper — to Ccoeues oval had been got rid of. The heating 
surface in this engine was—in the tubes, 1043, and in thg fire-box, 
122 square feet. The fire-grate had an area of 17°6 square feet. 
When the engine was in working order the weights upon the 
driivng and hind wheels and upon the bogie were 15, 8, and 15 
tons respectively. The distance from the centre of the hind wheels 
to the centre of the bogie pin was 19ft. 5in. This engine was 
— of drawing a weight of 356 tons on a level at a speed of 45 
miles an hour, with a working pressure of 146 Ib. to the square 
inch, The consumption of coal, with trains averaging 16 carriages 
of 10 tons weight each, had been 27 lb. per mile, including getting 
up steam and piloting. The cost of maintaining and renewin 
passenger engines on the Great Northern Railway was estima 
to amount to 2}d. per mile. The next example selected was the 
London and North-Western Railway fast passenger engine. In 
this case the cylinders were inside, between the frames—in the 
smoke-box, in fact—and had a diameter of 17in., with a length of 
stroke of 24in. The boiler was fed by two Giffard injectors, 
placed vertically behind the fire-box, The admission of water to 
the injector was regulated by a screw with a wheel handle, The 
water ascended, and passed through a clack-box (which could be 
closed at pleasure) into the boiler along an internal pipe, carried 
forward two-thirds of the length of the barrel of the boiler ; all 
external en running forward outside the boiler were thus done 
away with, and greater simplicity and freedom from accidents 
were secured. The heating surface in this engine was 1013 square 
feet in the tubes, and 89 square feet in the fire-box. The area of 
the fire-grate was 15 square feet. The distribution of the weight 
on the wheels, when the engine was in working order, was 9 tons 
9 cwt., 11 tons, and 8 tons 15 cwt. ‘on the leading, driving and 
trailing axles respectively. The total wheel base was 15ft. Sin. 
This engine would draw a load of 293 tons on a level at a speed 
of 45 miles an hour, with a working pressure of 120 lb. to the 
square inch, The consumption of coal per mile was 26°3 lb, with 
trains averaging ten ones and the cost of repairs, over a 
period of six years and a-half, had been 052d. per mile run. 
The six-wheeled coupled goods engine made for the Great 
Southern and Western Railway of Ireland, and consequently 
suited to a gauge of 5ft. 3in., was next described. In this case the 
cylinders were 17in. in diameter, with a a of stroke of 24in. 
he tires of the wheels and the axles were of cast steel. The coup- 
ling-rod ends were furnished with cast iron bushes, lined with white 
metal, The small ends of the connectting rods had wrought iron 
steps, case-hardened. Sand-boxes were fixed in the smoxe-box ; 
and a steam brake was applied. ‘The heating surface in the tubes 
was 846, and in the fire-box 93 square feet. The fire-grate had an 
area of 174 square feet. The weights upon the leading, driving, 
and trailling wheels were 10 tons 17 cwt., 11 tons 7 cwt., and 8 tons. 
15 cwt. respectively. The total wheel base was 15ft. Gin. This 
engine would draw a load of 607 tons on a level ata speed of 25 
miles an hour, with a working pressure of 1401b. to the square 
inch, The average consumption of coal was 351b. per mile with 
a load of fifty-five wagons. The cost of repairs had been 0°63d. 
per mile. The next engine referred to had been specially designed 
for the heavy goods traffic on the Bombay, Baroda, and Central 
India Railway, where the gauge— ft. 6in.—had afforded great 
facilities for the construction of a powerful machine on 
a reasonable length of wheel base. The cylinders were 18in. 
in diameter, with a stroke of 24in. The escape of smoke 
when the engine was standing still was prevented by the applica- 
tion of Mr. D. K. Clark’s apparatus for the introduction of air 
above the surface of the fire. There were 1278 square feet of 
heating surface in the tubes and 99 square feet in the fire-box. 
The area of the fire-grate was 254 square feet. This engine would 
draw a load of 694 tons on a level at a speed of 25 miles an hour, 
with a working pressure of 1401b, The consumption of coal was 
59} 1b. per mile for an average load of 490 tons. The cost 
of repairs had been 3-22d. per mile. A peculiar feature of this 
engine was the position of the hind axle under the fire-box, 
permitted by the shallowness of the end of the latter. This 
arrangement answered the double purpose of ge a compara- 
tively short wheel base and an equable distribution of the weight 
of the engine upon the wheels—11 tons, 11 tons 16 cwt., and 
11 tons 16 cwt. being carried on the leading, the trailing, and the 
driving wheels respectively. e locomotive next described was 
of the class usually called ‘‘tank engines,” and was constructed 
for the conveyance of mineral or heavy goods traffic over a portion 
of the Furness railways, having gradients of 1 in 100, 1 in 80, &c., 
for 11 miles. This engine was designed to obtain as much power 
as was possible on six wheels. The frames had been put inside the 
wheels to allow convenient access to the motive _— ; the cylin- 
ders being placed inside to secure great structural stability. The 
cylinders were J8in. diameter, with a stroke of 24in. Tanks to 
contain 1000 gallons of water were arranged along each side of the 
smoke-box, the boiler, and the fire-box, above the level of the 
frame, so as to distribute equal weights —. the wheels, which, 
when the engine was in working order and the tanks were full, 
were 13 tons 16 ewt., 14 tons 11 cwt., and 15 tons 8 cwt. on the 
leading, driving, and trailing wheels respectively. The total wheel 
base was L5ft.; the heating surface in the tubes was 1048, and in 
the fire-box 96 square feet ; the area of the fire-grate was 15 square 
feet. This engine would draw a weight of 872 tons on a level ata 
speed of 20 miles an hour, and a weight of 367 tons up the incline 
of 1 in 80 at a speed of 11} miles an hour, with a working pressure 
of 145 1b, to the square inch, The consumption of fuel with this 
latter load had been 40°16 Ib. per mile. For engines with rigid 
frames a simple and convenient arrangement had recently been 
applied in the shape of a sliding top to the leading, and sometimes 
to the trailing axle-boxes. This cap had a double incline in the 
transverse direction of the engine. The axle-box had also similar 
corresponding inclines, so that when passing round a curve the 
leading wheels were free to move sideways without at once carry- 
ing the engine with them. This plan had been largely adopted on 
the Midland Railway. Details were then furnished, of the Fairlie 
system of locomotives, Comet with the object of giving extreme 
freedom of movement to the engine and wheels, while securing 
suflicient stability to the boilers and their adjuncts. It had like- 
wise been sought to utilise the whole weight of the fuel and water 
forthe purpose of tractive adhesion. In conclusion the author 
alluded to the great advantages which had accrued to the users of 
locomotive engines by the adoption of steel instead of iron for 
—_ parts, especially for tires and axles, whether the latter were 
cranked or straight. 
It was announced that the discussion which had been com- 





menced would be resumed at the meeting of Tuesday next, the 
18th inst, 
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AN OLD IRON BRIDGE. 


Mr. RepMan, C.E., New Palace-yard, has recently made a 
survey of the iron bridge over the Lea, at Bow Creek, and from 
the considerable of the bridge, and the reputation enjoyed by 
its constructor, Mr. Redman’s report possesses a great deal of 
interest. We give it almost verbatim :— 

‘The bridge was erected in 1810 from the designs and under the 
superintendence of Mr. James Walker, and it is only due to that 
eminent engineer to say that for more than half a century it has 
well fulfilled the purpose for which it was intended. The require- 
ments of navigation, and the comparative narrowness of the 
channel, together with the rise of tide, no doubt induced the lofty 
piers and arches. The distance between the brick abutments is 
152ft., divided into five openings; the centre span 51ft. Gin. to the 
column centres, or 49ft. between the springings, with a rise of 
lift. 9in., each rib formed of five segmental ribs, the three upper 
ones to a large radius, the springing ribs to a smaller radius, The 
east and west arches are each 36ft. in span to centres of columns, 
and 34ft, between the springings, rising 14ft., formed of three mbs 
very nearly semicircular. The two p Smee openings are each 
11}ft. span, with a rise of 12ft. formed of cast iron horizontal 
girders, and inclined and slightly curved ribs forming triangular 
trusses. There are four piers 28ft. in length, formed of elm round 
bearing piles, driven close together over the area of each pier, 
averaging three or four in the width, their heads being levelled 
about 18in, above low water of extreme springs, or 14ft. Gin. below 
‘Trinity standard, On these are fixed cast iron bed-plates 29ft. 
long by 3ft. broad, formed of seven plates, bolted together with 
return flanges, and having on their upper surfaces chipping 
fillets for bedding truly the cast iron columns forming the 
piers, of which there are seven to each pier, the inner 
ones formed to the story post cross pattern and the external 
ones, circular columns Ildin, in diameter; they are 18ft. 
in length, and connected transversely at top by cast iron 
girders; the columns are connected together and prevented 
raking transversely by fir timber diagonal braces, two} pair 
to each pier, the whole of which have been renewed this 
summer. Each pier is protected from the impact of passing craft, 
by timber dolphins of triangular form, at each end or cutwater 
connected by longitudinal and transverse horizontal ties and 
wales, and the triangular points strongly braced diagonally; the 
renewal of these timbers has been almost the only source of 
expense connected with the bridge during the last twelve years, 
and has averaged a cost of £50 per annum. There are seven tiers 
of ribs in the width of the bridge, one over each tier of columns 
at a mean distance of 4ft. 3}in, from centre to centre. The 
spandrils are formed of English oak trusses, similar for the 
centre and side arches, a king-post rises over each pier, 
from the base of which spring two raking braces, which are 
connected half way to the top of each king-post by a strut, and 
underneath the raking braces the thrust is conveyed to the cast 
iron ribs by iron arms cast thereon, meeting the brace in the same 
line as the strut, The heads of the king-posts and raking braces, 
pitch against whole timber cross girders, which again support 
whole timber longitudinal bearers carrying the roadway platform ; 
the two cross girders on each side of the king-post are also sup- 
ported by two other struts, parallel to the first pair, and which abut 
against flanges cast on the upper surface of the main rib for their 
reception, The next pair of cross girders on each side of the 
centre of the piers are sufficiently close to the cast iron ribs to be 
blocked up by timber thereon. Next the abutment openings the 
king-post strut pitches against the main raking cast iron rib, and 
on the abutment side cast iron struts are substituted abutting 
against cast iron plates let into the brickwork. 

‘* The spandril over each pier is trussed transversely by diagonal 
half timber braces, and in addition to these the main piers on each 
side of the centre arch have 1\in. wrought iron diagonal tie rods, 
brought to a bearing at the ends by adjusting screws and shackles; 
these ties run up from the base of the outer king-post at such an 
angle that they cross the centre king-post near the top, and ter- 
minate at the truss beyond the centre line of the bridge. 

** The longitudinal bearers, besides being connected together by 
the cross girders on which they rest, are trussed together hori- 
zontally over the entire surface of the platform by diagonal half- 
timber braces, there being four pairs of braces the intersections of 
which are over each pier, and one pair the meeting of which is 
over the centre of the centre arch, in addition to which there are 
two half pairs over the east and west arches to make up the dis- 
tance not covered by the whole pairs, On the longitudinal bearers 
rest the cast iron cover-plates jin. thick, 4ft. 2in. in length 
transversely, ic. from rb to rib, and 3Sft, lin, in breadth 
longitudinally; some of the plates on the outsides are double the 
above length to carry the footways. Each plate for the above 
lengths has on the underside two flanges \in. thick, one at the 
margin and one near the centre, 5in. in depth at the centre, anda 
similar flange runs along each plate longitudinally at the centre 
Sin, in depth, and 2in, deep, where there is no cross flange. On 
these plates rest Sin. of concrete, the joints in the plates 
being covered with plain tiles in cement, the surface over 
all formed of din, of road metal. As regards the present state of 
the bridge, the bearing piles of the piers which are exposed in 
places are all apparently sound ; they are, however, protected by 
« bank fof rou; i Kentish ragstone, which in places, from the 
variation in the bed of the river, has been partially washed away. 
These breaches should be made good. The bed-plates on which 
the pier columns rest are in perfect adjustment, as well as the 
transverse springing plates across the heads of the columns ; the 
timber braces to ibe piers have all been recently renewed, and the 
dolphins also repaired, The timber of the superstructure, consi- 
dering the date of its erection, is in a very sound state ; there are, 
however, about a dozen main timbers that require either entire re- 
newal or partially repairing »y scarting. The decay in these timbers 
has almost invariably arisen \t the joints, into which, from their 
having opened, the weather has got; all the angular meetings of 
post and struts likely to be affected in this way were covered with 
tarred canvas, but from the racking of the superstructure many of 
these have been torn asunder, and daylight may be seen through 
the joints. The evidences of the manner in which the bridge has 
been affected by the excessive loads that have passed over during 
a comparatively recent period are numerous, and “py 4 be shortl 
referred to, The main piers do not appear to be affected, 
but the abutments, which were originally apparently faulty, have 
each settled, Two main fissures therein near the quoins, and 
others in the wingwalls, exemplify this. These are of old 





date, those in the west abutment the worst, the south one 
exteuding through the foundation ; these have undoubtedly in- | 
creased of late, shown by the breaking off of the solid cast iron | 
clip lugs, attached to the terminal stone quoins, and clipping the 

end flanges of the abutment cast iron springing plate. These | 
appear to have been designed to tie in the quoin. To the west | 
abctenent there are also four cast iron struts, pitching against the | 
brickwork of the abutment just below the foreshore, and running 
down at an angle below the shore, apparently to the bases of the 
outer columns, and to each alternate inner column of the land 
pier. On the east only two can be found, viz, on the 
north and south sides; these appear to have been designed 
to keep the abutments in positi as they could serve 
no other purpose. The stone por are very much shaken, recent 
Seaatapethane taken place, and all the abutment bed stones to the 
horizontal girders are fi the settlement of the abutment 
causing the girders to bear on a point, and the stones splaying off 
at the arris, At the west abutment the settlement is exemplified 
by the cast iron struts having entirely left the first cross girder, 

they are in fact at present doing no duty at all, until a load 
sufficiently pone beings the platform down upon them, as there 
ure spaces eq’ to 2in. between the wood and iron formerly 

hearing against each other; this was noticed and pointed out by 
members of the Survey Committee on the 2nd inst. The 
bearing may, however, be taken entirely by the abutment pier, 











and if so the abutment struts are never subject to any strain, 
This seperation of the west abutment from the bridge platform, 
or the ing of the latter being jally taken off it, has no 
doubt on the passage of great loads induced a longitudinal move- 
ment of the superstructure to and fro, the effect of which has been 
to throw many of the timbers off their bearing; in many 
cases at these mectings, which, when finished, came home 
together, daylight may be seen through. The action is further 
shown by the twisting of some of the screw bolts. As regards 
the reparation of the bridge, I consider that the quoins of the 
abutments should be thoroughly repaired and underpinned where 
defective, and that two strengthening piers to each abutment 
should be erected in the lines of the fissures, that the bearing of 
the west end of the platform should be restored by driving in 
stout wrought iron folding wedges in the spaces between the cast 
iron abutment struts and timber cross-girders, and that all 
the open joints in the timbers of the spandrils should be 
thoroughly closed, and the braces brought home to their 
—- by driving in oak wedges, and that all defective screw- 
bolts should be replaced. The roadway has been opened over the 
broken cast iron cover plates, but as they have extra supports they 
do not affect the condition of the platform, but as a precaution I 
have directed stout wrought iron plates to be bolted over the fissures 
before closing in the apertures. The bridge upon the ordinary 
calculation of such structures, viz., of from 1 cwt. to 120 1b. per 
superficial foot, should never have been subject to a greater strain 
on the centre arch than seventy tons, or of ten tens spread over 
each rib. I estimate, taking into consideration the position of the 
ribs, that the bridge, if put into a thorough state of repair as 
herein proposed,* is permanently equal to the continual transit of 
a maximum gross load of sixteen tons, Apart from the question 
of the strength of the superstructure, I consider that this should 
be the limit, on account of a defect in the abutments, which, as I 
fear this report is already unduly long, it is perhaps unnecessary 
now to enter on.” 


EDINBURGH UNIVERSITY.—INAUGURAL AD- 
DRESS BY PROFESSOR FLEEMING JENKIN, 
Proresson FLEEMING JENKIN, who has just returned from 

laying the Pernambuco Para cable, delivered his inaugural address 

in the University of Edinburgh on Nov. 4th. 

After enumerating the several subjects which would be treated 
of in the class during the present term, viz., hydrostatics, hydro- 
dynamics, waterworks, millwork, the condensing steam engine, 
waterwheels, and turbines, the professor addressed his class as 
follows :—‘‘I propose this year to extend the lectures on millwork 
to much greater length than heretofore. I shall do this under 
the conviction that great ae 8 gy may still be made in this 
branch of our profession, Under the head of millwork, I propose 
to consider the various mode of transmitting power, as by shafting, 
belting, toothed wheels, &c. Our manufacturing machinery con- 
sists of a series of contrivances for transmitting power from the 
prime mover to the material to be manufactured, and for so direct- 
ing that power that it shall effect the desired changes in the 
material, During this transmission of power into the desired 
place and direction a considerable waste necessarily occurs, due 
chiefly to friction. It is the duty of the engineer to diminish this 
waste as much as possible, and assuredly very much remains to be 
done in this direction, more I think than can now be effected in 
the direction of producing power at a diminished cost, Engineers 
have worked so long, so perseveringly and so intelligently at 
the production of a prime mover which shall produce the maximum 
efficiency with the minimum expenditure of coal, that I do not 
believe it is in our power to invent further improvements in the 
steam engine which shall very greatly increase the efliciency of a 
pound of coal as a source of power. Moreover, we are well aware 
what direction the improvements which remain to be made must 
take ; but with reference to the transmission of power, I venture 
to believe that, although many men have been alive to the import- 
ance of diminishing the waste by friction, still the preblem is less 
generally understood, and its magnitude is less generally per- 
ceived, than is the case with the task of making every bushel of 
coal burnt per hour produce the maximum possible horse-power. 
An example will make my meaning clearer, Let us consider 
how the horse power in a cotton mill is produced and consumed. 
In order to produce the power economically we must have efficient 
boilers which shall evaporate the maximum possible quantity of 
water for a given number of pounds of coal. We must transmit 
the steam to the cylinders with the least possible waste of heat. 
We must use steam at the highest pressure consistent with con- 
venience and safety; and we must expand that steam to the limit 
at which it ceases to produce pressure sufficient to drive the engine. 
The proportions of steam-pipe and valves must be such as to supply 
steam}freely at the required rate, and the vacuum produced by the 
condensation of the steam after it leaves the cylinder must 
approach perfection, When these conditions have been fulfilled 
we may feel certain that power has been economically produced, 
and we may experimentally prove this by the well-known con- 
trivance of the indicator diagram, which shows the actual work 
done by the steam in the cylinder of the engine. I think 
engineers have shown themselves thoroughly alive to the 
importance of producing cheap power. In a well-managed mill 
the quantity of coal used is daily or weekly compared with the 
power produced. The pressure in the boilers, the vacuum in the 
condenser, the condition of the valves, the distribution of the 
steam, the efficiency of the pumps, the waste of heat by radiation 
are all carefully watched by means of appropriate contrivances ; 
but when the power has once been produced too often very little 
heed is paid to what becomes of it. In the cotton mill, which we 
are considering, a portion goes to drive the engine itself, a portion 
to drive the shafting, a portion to drive the scutching, carding, 
patin and spinning machinery, and a residuum is employed in 
actually scutching, or carding, or spinning the cotton itself. We are 
so accustomed to consider the work done in driving, say, the 
carding machine, as useful work, that you may find it a little dif 
ficult to follow the distinction that I wish you to perceive 
between the work of driving the shafts, drums, and levers of 
the machine and the work of actually carding the cotton, The 
only really useful work is the work of dragging the fibres of 
cotton into parallel directions, This part of the work requires a 
certain exertion of power, and if we are to rearrange the fibres of a 
given weight of agiven kind of cotton by combing them out, some 
power must be consumed in the process, even if our machinery 
were so ideally perfect as to be frictionless. If the combing is 
done in the best possibly way the useful power exerted will be a 
minimum, and this is the power which I alone call useful, All 
other exertion of power, though from the imperfection of the means 
at our command it may be inevitable, is necessarily exerted in 
doing things which we do not in the least wish to do, as in over- 

ing frictional resist: and heating the bearings of our shaft- 
ing. The power so exerted may very properly be said to be wasted, 
although some waste is inevitable. We want to cardeotton, and 
all power so exerted is directly useful, and we neither: to, nor 
can, diminish its amount. We donot want to turns r wheel- 
work except. with the ulterior object of carding cotton, and all 
power which goes merely to turn wheelwork @nd shafting is in 
one sense wasted and useless. Some waste is inevitable, just as in 
the production of power we cannot utilise all the heat generated, 
but I am convinced that the waste in the transmisson of power is 
very much greater than it need be, and one of my chief objects 
this session will be to lay down the principles by attention to 

which the loss from this source of waste may be greatly dimi- 

nished. Few millowners or steamship owners ever attempt to 

ascertain how much useful power is actu given out their 
engines when running and doing work, e indicator 

gives the power produced in the cylinder by the steam, but it gives 


* N.B.—All works herein enumerated were most efficiently and tho- 
roughly earried out, 











little clue to the power given out at the driving shaft, and the 
ordinary experiment of oenrtuiein what power is required to 
drive an unloaded engine or engine doing no work, is not equiva- 
lent to determi e waste of power due to frictional resistance 
in the engine i when the motion of the engine is resisted. 
Again, the experiment by which we ascertained the power required 
to drive the shafting of a mill running unresisted by the 
machinery and with loose belts, gives less than the true power 
wasted when machinery is being driven by the shafting, and yet 
the power employed to drive the shafting and engine alone is often 
a large fraction of the whole power consum Lastly, hardly 
any one attempts to examine the performance of any machine 
actually employed in a given manufacture with the object of com- 
paring the actual useful work done, which may be merely twisting 
some fine cotton threads, with the power required to turn the 
machine. F 

I was lately enabled to make an elementary experiment of this 
kind by the kindness and liberality of Messrs. Crosse and Wink- 
worth, of Bolton. I was anxious to ascertain what difference 
would appear in the power required to drive a mill when no cotton 
was being prepared by the machinery, and when the cotton was 
being manufactured into thread. To do this would have involved 
the breaking of about 160,000 cotton ‘‘ communications,” as they 
are called. From the interest taken in the scientific bearing of 
the experiment, I believe, Mr. Crosse and Mr. Winkworth would 
have incurred the delay and expense required for an experiment 
on this gigantic scale, but they were not prepared to inflict the 
injury on their manufacture which this enormous number of 
breakages would have entailed. They did, however, put one- 
eighth of the mill at my disposal, and by taking indicator diagrams 
when this eighth was in full work with the rest of the mill, and 
when the machinery was being driven with the 20,000 cotton com- 
munications broken, I was enabled to form some estimate of the 
fraction of the power usefully employed in spinning cotton. The 
variations in the power indicated, even in successive minutes when 
the mill was in full work, ranged from 2 or 3 to as much as 
20 per cent., and consequently an experiment on 124 per cent. of 
the machines requiring much less than 12) per cent. of the whole 
power—because of the large fraction “alte drive engine and 
shafting—could not give accurate results. The general conclusions 
which I was enabled to draw were as follows : More than one-third 
of the whole power produced is required to overcome the friction of 
the engine and shafting alone. More than a half of the power is 
required to drive the machines used in the preparation and spin 
ning of the cotton. Less than one-sixth of the whole power is 
required to prepare and spin the apn YAR ane“ as little as onc- 
tenth. Thus, at least five-sixths, and perhaps nine-tenths, of the 
whole power produced goes to overcome friction, producing heat, 
which is dissipated, and is no more useful to man. It is the little 
residuum only which does the work which we wish done, Now 
here we have a large margin on which to exercise our eee 
Assuredly we can never reduce the waste to zero, but very possibly 
it might be reduced to one-half its presert amount. How, it will 
be my duty to teach. I cannot attempt even to indicate the 
principles in this preliminary lecture, and in the course you will 
attend I shall be oe solicitous to draw your attention to special 
contrivances than to the principles by which all contrivances, 
whether now existing or hereafter to‘ be invented, must be 
judged. 

A cotton mill is undoubtedly an extreme instance of great waste 
as compared with small useful work. Perhaps the engine of a 
screw steamer is at the other end of the scale of merit, but even 
here there is a very sensible loss of power in transmission, and in 
no factory, in no mechanical arrangement, can we afford to neglect 
true principles. If by the experiment which I have just de- 
scribed I am successful in arresting your attention, and convincing 
you or others of the great field open to experiment and invention, 
Iam sure that the great firm of Lancashire manufacturers who 
enabled me to speak of an ascertained fact, instead of a plausible 
conjecture, will not regret the very considerable sacrifice which 
they made in the cause of science. 








THE Gas LicHtinc or Stampour.—Amidst the multiplicity 
of desirable schemes for the civic improvement of Constantinople, 
which seem never to advance beyond the paper stage, it is gratify- 
ing to find at least one—the lighting of Stamboul with gas, as in 
Pera and Galata—which is being carried out in earnest and with 
all attainable dispatch. Once it was definitively decided that the 
thing should be done, the arrangements for carrying it into 
execution are a feather in the cap of the Prefect of Constantinople 
and the committee he appointed for the work. Good progress is 
being made with the gasworks in course of construction at Yedi- 
Koulé (** The Seven Towers”), with the gasometer, retorts, stoves, 
coal stores, and all other appliances, the mason work being already 
completed. A recent Fraissinet steamer from Marseilles brought 
a quantity of necessary material for the works, as also posts, 
lamps, gas-jets, reflectors, kc. Gas-piping is being laid in the 
principal thoroughfares, and as soon as the orders now being 
executed at the celebrated Creusot Foundry in France are finished, 
all will be in readiness, The chief delay has arisen from the fact 
that these works are so overstocked with orders that they will be 
unable to complete those from Constantinople until the end of the 
present month. At any rate, unless some unforeseen obstacle 
arises, there is every reason to believe that the Stamboul gasworks 
will be in operation, and modern Byzantium lit with gas by the 
end of the year, e successful carrying out of this useful project 
is a further verification of the truth of the old adage that “ where 
there is a will there is a way.”—Levant Herald. 


PURIFICATION OF GASs.—A new method of pues gas, invented 
by MM. Audouin and Pelouze, was communicated to the Paris 
Acad of Sci at its last meeting. The plan adopted is 
remarkable for its simplicity, and the operation is performed 
without the aid of water or any other liquid. It consists simply 
in forcing the gas through plates pierced with fine holes, which 
causes the tar and all other liquefiable substances to part from the 
gas naturally—they are, in fact, sifted out. M. Colladon, of Zurich, 
having raised a prior claim and reproduced the following note from 
the Journal Polytechnique of that town, published in 1858, the 
claim was opposed in the Academy:—‘‘ The system rests upon this 
principle that the best disposition for washing or saturating gas 
consists in making it strike in the form of waves or currents, as 
attenuated as possible, against solid substances kept constantly 
damp; the currents are broken against the resisting surfaces and 
are aes moving in right lines. The gas is thus always forced 
to describe eccentric curves, and being pressed against the damp 
sides of the purifier, it absorbs the moisture from these surfaces or 
leaves a portion of its own composition upon them, according as it 
is being saturated or washed.” MM. Audouin and Pelouze, it was 
argued, had no difficulty in showing the differences that exist 
bety their method and that of M. Colladon. A note read on 
their behalf by M. Péligot confirmed the novelty of their inven- 
tion, and, moreover, the originality of their idea of obtaining con- 
densation of the liquifiable portions of gas in the dry state, absolutely 
without the intervention of water or any kind of solution, and 
even without any refrigera surfaces, M. Colladon had simply 
modified the washing apparatus ; instead of keeping the surfaces 
against which the gas washed itself by means of a flow of water as 
in the coke columns, &c., eet gre the water in tubs or reservoirs, 
and caused his surfaces, w took the form of combs or of plates 
with opposing aj to pass through the water and maintain 
their surfaces a humid condition, The mechanical washing 
ae pe of M. Colladon necessitates the ne yp of liquids 
and of eee set in motion; the condensation of 
MM. Audouin and Pelouze works both in a completely state 
and without any mechanism whatever. We are not aware whether 
the principle of the new purifier has ever been recognised before, 
but it is impossible to avoid being struck with the exceeding sim- 
plicity of the mode in question, 
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RAILWAY MATTERS. 


THE Carlstadt and Fiume Railway, which brings the Austrian 
railway system into communication with the seaboard of the 
Adriatic at Fiume, has been opened for public traffic. 

THERE has been an increase for some years in the quantity of 
iron for railroads . In the ten months of 1871 the amount 
was £6,877,784; in 1872, £8,448,654; and this year, £8,792,080. 

THe Midland ine-drivers having been offered a décrease of 
the hours of duty instead of an advance of pay, have resolved to 
be-content with wpm Bend than an advance of 3s. per week. 
The Lancashire and Yor! Company’s engine-drivers and fire- 
men have memorialised their directors for less hours and an 
advance of 3s, per week. 

Tue English railways carried four hundred million passe 
last year, and report fifteen hundred accidents to passengers. The 
Prussian railways over sixty-two millions, and report seven hundred 
and eighty-two accidents. Paris has not a half, London nota 
quarter of room for their enormous number of rail passengers 
that Berlin and Vienna give to theirs. 


THE decrease in iron imports, says the American Railroad 
Gazette, might not be so significant were it accompanied by a 
similar decrease in other imports. But, though there has been a 
considerable decrease in the total imports, the decrease in iron has 
been very much greater, being for bar iron 65 per cent., for railroad 
iron 59 per cent., and for wrought and cast iron 32 per cent. for 
the eight months ending with August last. These imports, doubt- 
less, have been discouraged by the falling off in railway construc- 
tion, which was little more than half as much for those eight 
months in 1873 as for the corresponding period in 1872, But this 
does not account for the entire decrease, which was doubtless 
owing largely to an increase in domestic production, which itself 

ad m encouraged by the extraordinary prices and profits of 
1872, 


On Saturday last the Peninsular and Oriental steamship Lom- 
bardy left the port of London for India. She is fitted with 
Prideaux’s patent furnace fronts and doors for automatically regu- 
lating the air supply, and also with his smoke-box door shields, 
The combined effect of the two is found to produce an average 
reduction in the temperature of the stokehole of 30 deg., a result of 
the utmost value in the warm climates to which sheis bound. A 
small party of gentlemen interested in the question of improve- 
ments in steam navigation and economy of fuel accompanied the 
vessel as far as Gravesend, and were much gratified with the 
results witnessed. The fuel used was a mixture of equal parts 
Hartley and Welsh, and not the slightest smoke was perceptible, 
the steamer in this respect presenting a striking contrast to the 
other boats on the river. : 

In the last session of Parliament a number of merchants and 
shipowners unsuccessfully endeavoured to obtain a second railway 
into Hull in opposition to the present monopoly of the North- 
Eastern Railway Company, It is now stated that the North- 
Eastern are about to seck powers for the construction of a second 
line into Hull, the line to join one of their existing lines running 
into the West Riding. During the recent parliamentary fight the 
Manchester, Sheffield, and Lincolnshire Railway Company were 
granted running powers over the North-Eastern into Hull, with 
leave to build a goods station. The Manchester, Sheflield, and 
Lincolnshire Company intend availing themselves of the concessions 
granted, and have surveyed and scheduled a vast amount of pro- 
perty to the west of Hull, close by the North-Eastern Goods 
— The Dock Company are about to construct two new 

ocks, 


Cot. GREENWOOD, Chief Engineer of the Denver and Rio Grande 
Railway, declares that, when going around curves, cars of the same 
weight on the narrow gauge are the safer. He says :—‘ Now, in 
giving this question an impartial investigation, we must confess 
that while at first sight it looks as though the broader the gauge 
the better the cars would stick to the track going around curves, 
the real truth is the opposite. The tension line of the draught is 
parallel to the grade i the iron and the curved line of the 
alignment of the train are preserved by the flanges crowding against 
the rail and pushing the car into the curve; hence, since the wider 
the gauge the wider the outer rail, over which distance the outer 
wheel must slip ahead or the inner back, there will be a certain 
extra cramp, the tendency of which will be to help the inner flange 
to crawl over the rail and let the car off the track. Therefore, 
cars of the same weight on the narrow gauge are the safest.” 

On Wednesday Mr. Richards resumed in Hackney an inquest 
respecting the death of Thomas Hickley, aged seventy-three. On 
the night of the 5th inst. the deceased alighted from a train at 
Homerton, and was directed by the collector to the platform for 
Fenchurch-street. The train h 





received were such that he died shortly afterwards. He was per- 
fectly sober, The jury returned a verdict of “ Accidental death,” 
recommending that footboards overlapping the platform should be 
attached to the carriages. Inspector 


order. 
Tue Salt Lake Herald sa 


to learn that at this day one of the first eight conductors chosen 
on the Liverpool and Manchester road is now living at American 
Fork, Utah. The gentleman’s name is Robinson. His age is sixty- 
six years, At the age of twenty-two he was engaged by the Presi- 
dent of the Live and Manchester Railroad, Charles Lawrence, 
about three weeks before the line was open, and was on the 
track when that fatal accident occurred to Mr. Huskisson, the 
gentlemanly member of Parliament, who obtained the passage 
of the Railroad Act, Mr. Robinson says he can tell as much as 
any living man concerning the incidents that marked the opening 
of one of the greatest eras ever witnessed by man. Mr. Robinson 
continued in the employ of the company until 1842, when he left 
for America, The treasurer, Mr. Henry Booth, of Liverpool, on 
his departure, presented him with a watch, now in his possession, 
and which he values more highly than any earthly treasure. The 
watch bears this inscription :—‘‘ Liverpool and Manchester Rail- 
way, to Edward Robinson, in Token of Regard from the Direc- 
tors, 1842,” 

TRAIN accidents in Great Britain, says the American Rai/road 
Gazette, as reported by the Board of Trade, are compared by THE 
ENGINEER with our record 


ear 1872, according to the — Pp statistics of the 
Board of Trade, 19 and 42 employés were killed and 
1233 passengers and 214 employés inju by accidents to trains, 
making a total of 61 killed and 1447 injured by such accidents, 
which are the only ones reported in our monthly record. Last 
week we reported for the twelve months ending September, 346 
persons killed and 1381 injured. Our mil is something more 
than four times that of Great Britain, but the train movement, 
though greater, cannot be in the same pee, nor even the 
passenger movement. It is quite impossible to pare the 


ad scarcely started when he ran | 
after it, saying he made a mistake. When trying to open a door | 
he fell between the platform and the carriage. The injuries he | 


cock state l that the com- | 
pany had had the question of continuous footboards under consi- | 
deration, but as their trains had to pass platforms belonging to | 
other companies which were not of the same height as their own, | 
they could not do anything unless the Board of Trade made an 
' 


: It will, without doubt, be | 
cag ecm to the numerous railway officials throughout the world | 


of American train accidents in an | 
article which we copied last week. In Great Britain during the | 


NOTES AND MEMORANDA. 


WHEN alcohol is taken ey the temperature of the body 
sinks. With small quantities the lowering of the temperature is 
05 deg., and somewhat more ; in drunkenness a lowering of 2 deg. 
has been noticed. 


On heating a few cubic centimetres of nitro-benzol with finely 
pulverised potassic hydrate, an inflammable vapour is formed in 
such quantities that on bringing the tall test-tube in which it is 
gg te near a lighted candle, a flame bursts forth from 12in, to 

8in. long. 


A. Voce1 has found nearly all specimens of fresh milk either 
neutral or slightly acid. In only two specimens, out of thirty, the 
alkaline action appears to have been due to traces of free ammonia, 
He ascribes the acid reaction of fresh milk to the presence of free 
carbonic acid, since litmus tincture coloured by fresh milk 
regains its blue colour on shaking or boiling. No mention is made 
of the conditions of food, &c., to which the cows were subject. 


ABBE FIEHOL, says Les Mondes, has recently constructed a new 
battery, using a rs mineral which is probably a kind of 
pyrites. Within aglass jar is placed a zinc cup, 7in, long, 3in. deep, 
and 2in. broad, into which the mineral is packed. Above is a piece 
of copper, and the interstices are filled with pulverised coke, 
mixed with 10 cent. of chloride of sodium (common salt), and 
moistened with water. Four elements, united with isolated 
copper wires, copper to copper and zinc to zinc, it is stated, gave a 
current of suprising energy, fully equal to that of five Bunsen 
couples. The battery is constant, and it has been found that, 
after eighteen months’ continuous use, it operates as well as when 
first employed. The only condition seems to be that it should be 
kept thoroughly moistened. 

PROFESSOR HERSCHELL and Mr, Lebour have been experimenting 
on the heat-conducting power of rocks, and their results have 
been laid before the British Association. Twenty-eight specimens 
of rocks were reduced to uniform circles of 5in. diameter and jin. 
thickness, carefully gauged. Out of six specimens that had been 
tried, slate plates, cut parallel to the plane of cleavage, transmitted 
the heat faster than any of the others. Where the flow of heat 
had become uniform, the water was raised 1 deg. Fah. in thirty- 
two seconds, With marble, sandstone, granite, and serpentine, 
about thirty-nine seconds were required to raise it by the same 
amount, The greatest resistance to the passage of heat was offered 
by two specimens of shale, gray and black, from the coal measures 
in the neighbourhood of Newcastle, which occupied forty-eight or 
fifty seconds in raising the water one degree, or half as long again 
as the time taken by the plate of slate. 


Some “ Notes on the Connection between Colliery Explosions 
and the Weather in the Year 1871,” published in the current 
number of the Journal of the Meteorological Society, lend consider- 
able support to the conclusion that the escape of fire-damp in our 
collieries may be frequently referred to peculiar meteorological 
conditions, These notes are Mr. R. H. Scott, F.R.S., of the 
Meteorological Office, and Mr. W. Galloway, inspector of mines. 
It appears that 207 explosions occurred during the year 1871. A 
careful analysis of the list leads the authors to conclude that 55 
per cent. of the explosions were connected with the low state of the 
barometer, and 19percent. were due tochanges of temperature, whilst 
26 per cent. remained unexplained by either of these meteorological 
causes. As the paper contains some useful hints on the method 
of making and recording observations with the barometer and 
thermometer, it deserves to be studied by all who have the 
responsibility of our miners’ lives under their care. 


THE plant known in North America as the wood-nettle was dis 
covered some years since on the Alleghany Mountains, at an alti- 
tude of more than 5000ft. above the sea level, Some living 
specimens which Mr. Rozel, the discoverer, took home, were dis- 
posed of to the Prussian Minister of Agriculture, who was desirous 
of ascertaining the value of the plant under cultivation. The 
results so far appear to be favourable, and the Laportea pustulata, 
as a textile plant, is now occupying much attention in Germany. 
Being a perennial, the laportea does not require to be sown every 

ear, and in this respect has some advantage over hemp and flax ; 
or ba which, it is said to be far less troublesome, and less ex- 
pensive than hemp in the preparation of its fibres. In the wild 
state it grows from two to three feet high, but as grown in Berlin 
it has already reached a higher stature, which it is probable will 
be still more extended by careful cultivation in suitable soil. The 
experiments which have been made as yet, to a limited extent 
only, as to the quality of the fibre, tend to the conclusion that it 
will form a valuable addition to our textile materials. 


Pror. T. S. Hunt, in the Canadian Naturalist, July, 1861, 
gives the results of the analyses by various chemists, taken 
chiefly from Bischof’s ‘‘ Chemical Geology,” showing the relative 
proportions of the elements in wood, peat, coal, asphalte, and 
petroleum. He states that ‘‘the nitrogen, which, in most cases, 
was included with the oxygen in the analysis, has been disre- 
garded, and the oxygen and hydrogen, for the sake of com 
parison, have been calculated for twenty-four equivalents of 
carbon.” 
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These analyses are very attractive and valuable. 

THERE are few countries in which the production of coal has 
grown so rapidly as in Austria-Hungary. In 1848 the annual out- 
turn was 1,877,788 tons, and at present it is about twelve times 
that amount, The following table shows the production and 
consumption for each quadrennial period from 1848 to 1871 in- 
clusive :— 





Production. Consumption 
1848 to 1851.........06 Tons 7,973,648 ........Toms 8,087,567 
1852 to 1855 re eee 
1856 to 1859 22,114,87 
1860 to 1863 
1864 to 1867 ‘ 
1868 to 1871 ......... 66,018,071 . 
| These figures indicate that up to 1859 Ax 
than she produced. Since that year the production has exceeded 
the consumption, and at the present moment Austrian coal is 
finding profitable markets ab This is especially the case with 
re; to the Bohemian lignite, which, on account of its low price 
and good quality, is said to be driving English coal out of Stettin, 
Rostock, and Hamburgh markets. This coal is extensively used at 














traffics, however, for there are no statistics whatever regarding it 
for most of our States. Doubtless our report is very much more 
imperfect than that of the British Government ; but we probably 
note nearly all the deaths and most of the serious injuries. It is 
noticeable that our report shows nearly six times as many killed 
by train accidents as in Great Britain, though not quite so many 
injured ; so for some reason our accidents seem to be more deadly 
than those on English railroads. Indeed, a single accident within 
the past year in this country killed nearly as many ngers as 
were killed by all the English accidents in the year 1872. 


Darmstadt, Frankfort, and Heidelberg, competing there very suc- 
cessfully with the production of the Saar basin. Paris has received 
some of it ; and it is regularly used for domestic purposes in 
Berlin, Leipsic, and Dresden, The beds of this lignite are of con- 
siderable importance, their thickness sometimes exceeding 80ft., 
and they lie at no great depth from the surface. The extension 
of railways is ually bringing the Bohemian coal-fields into a 
| position of easy sccuenlbility, and it is confidently expected that 
/ be development will soon proceed on a much greater seale than 
itherto, 





MISCELLANEA. 


In Paris the ony go that the old sardine boxes are gathered 
up by rag pickers and sold to builders, who fill them with mortar 
and use them in the construction of cheap dwellinghouses. 


AccorpING to advices from Panama, extensive .coal-fields 
have been found in the middle of the isthmus between Panama 
and Aspinwall, and in communication with the Atlantic by the 
Rio Indio. 

A pIscovERY of considerable economic value has just been made 
in Newfoundland in the shape of a hone-stone, which, in texture 
and quality, rivals the far-famed oilstone of Turkey for sharpen- 
ing the finer edged tools, and is of unlimited extent. 


Late on Tuesday night an engine and of a train ran off the 
rails at Grimsthorpe Junction, near Sheffield, on the Midland 
Railway. The permanent way was slightly damaged, and the 
traffic somewhat delayed, but fortunately no one was hurt. 


THE United States Post-office department has forwarded to 
Germany the draft of a Postal Card Treaty with that country, 
fixing the postage at two cents, and there is much reason to believe 
that the draft will be accepted by the German Government without 
important amendment. 


THE two iron-clad Rhine monitors which are being* constructed 
at Bremen will be completed next spring. They are armed each 
with two 15-centimetre guns, and their armour is lin. in thickness, 
whichis stated tobe sufficient to protect them not only against infantry 
fire, but also against field artillery. They will draw only 5ft. of 
water and be therefore able to operate as far as Mayence. They 
will be stationed at Cologne. 


AccORDING to the Scientitie American a new route between New 
York and London is proposed. It consists of a railroad from the 
former city to Shippegan, on the Gulf of St. Lawrence, steamer to 
St. George’s Harbour, Newfoundland, railroad to St. John's, 
steamer to Valencia, Ireland, railroad to St. George’s Channel, and 
steamer again to England. It is estimated that the voyage may 
be made in seven days and three hours, 


THE old wooden bridge at Karakeui, says the Levant Herald, is 
undergoing such extensive repair, that all hopes seem to vanish 
of seeing the intended commodious iron bridge replace the oo? 
inconvenient highway across the Golden Horn from Galata to 
Stamboul. The establishment which contracted for the construc- 
tion of the new bridge has, we understand, commenced an action 
at law against the Turkish Government, and the latter meditates 
a counter action against the contractors. 


THE meeting of the Local Executive of the British Association 
was held on Monday at Bradford, and the financial account, which 
was submitted, showed the total expenses of the late meeting in 
that town to amount to about £3000, The guarantee fund sub 
scribed amounted to £5200. A call of 50 per cent, upon this sum 
was made a short time ago, and it was resolved to make a further 
call of 1s. Gd. in the pound to meet the deficiency subsequently to 
the next meeting of the executive, and the payment of the few 
outstanding accounts. The balance-sheets will be printed and 
forwarded to each subscriber. 


Ir is stated, says the Journal of the Society of Arts, that there is 
now being constructed at Cronstadt a submarine vessel of enormous 
dimensions. In it two thousand tons of iron and steel have been 
employed. It is propelled by two powerful air-engines, wil! be 
armed with a formidable ram, and will carry all the means for 
fixing to the bulls of vessels large cylinders of powder which it 
can afterwards explode by electricity. Two glass eyes will enable 
the crew to find their way about, and they may choose their 
course at what depth they please below water. 


THE well-known business of Whitley Partners, of Leeds, has 
been acquired by a joint-stock company with limited liability, 
under the chairmanship of Mr. James Walker, of Headingley. We 
understand that the conversion has arisen chiefly from the desire 
of the senior parti:er, who founded the business in 1844, to retire 
from active work, and also from the fact that the leading branches 
of the trade have developed so much as to need larger capital than 
has hitherto been employed. The capital of the new concern is 
£150,000, in £10 shares, The company is known by the name 
“* Whitley Partners, Limited.” 


Ar the first meeting of the Institution of Civil Engineers for the 
session 1873-74, which was held on Tuesday, the 11th inst., 
Mr. Hawksley, the president, being in the chair, the election 
into the corporation of two members and thirty associates was re 
commended by the Council. The following candidates have been 
admitted as students of the Institution:—Messrs. Walter Young 
Armstrong, William Palliser Costobadie, Henry Tipping Crook, 
John George Cruickshank, William Bell Dawson, Thos. Edwards, 
Matthew Pratt Elliot, William Theodore Foxlee, William Bernard 
Godfrey, John Hunter, Herbert Dent Johnston, Llewelyn Lloyd, 
Henry Eugene MacMahon, Meshhech Michael Minas, Joseph John 
Mullaby, Thomas O'Hagan, Henry Clements Verram, George 
Bernard Reynolds, Charles Spencer Rolfe, Alexander Ward, and 
Nicholas Watts. 

THE Council of the Amateur Mechanical Society having accepted 
the offer of Sir Charles Taylor, Bart., to give a prize of £20 for the 
best essay “‘On the Development of the Powers of the Lathe,” or 
other suitable title, have decided upon the following conditions for 
competitors, who need not be members of the Society: - (1) The 
essays must be original, and not have been previously published. 
(2) Each essay must be signed with a motto only, and no name or 
mark, whereby the authorship can be ascertained, must be 
attached. A sealed envelope, bearing the same motto on the out 
side, and containing the name and address of the author, must 
accompany the essay. (5) The Council reserve the right of pub 
lishing any of the essays in the ‘()uarterly Journal” of the 
Society. (4), Essays to be sent to the hon. secretary before Ist of 
January, 1874, 


THE Parliamentary Commission which was recently appointed 
by the French Assembly to inquire into the causes of, and the 
remedies for, the present high price of coal, has presented its 
report. It appears that the annual consumption of coal in France 
in 1860 was 14,000,000 tons, of which 6,000,000 tons were im 
ported. At present the consumption is 22,000,000 tons, of which 
8,000,000 tons areimported. The home production has, therefore, 
increased from 8,000,000 tons to 14,000,000 in thirteen years. 
The export is trifling, only 350,000 tons against 200,000 tons in 
1860. No practical measures for alleviating the present dearth of 
fuel are brought forward in the report, but some good has been 
done by the facts which have been collected, especially those re 
lating to the actual coal area in France. This is stated to cover 
864,500 acres, but a large proportion of it has not yet been explored, 
and nothing appears to be known as to the cost at which the coal 
can be raised in the unexplored districts. 


In Pittsburgh, Pennsylvania, an electric clock has been esta 
blished to move the hands of seventy different clocks scattered all 
over the city. The motive clock is powerful, and has a pendulum 
composed of hollow coils of copper wire. These swing to and fro 
over the poles of horseshoe magnets, and every time they pass 
from one pole to the opposite a current of electricity is called up 
inductivély in the coils, flows up the wire, and thence to the 
seventy dials, giving a current of an opposite nature at each 
swing. Behind each dial is an astatic permanent magnet, sus- 
pended on a pivot, and surrounded by a coil of wire, and it rotates 
under the electric influence from the wires, A s weight may 

used to each dial if the hands are heavy, and the pivoted 
magnet may merely regulate the time. Of course every clock will 
be exactly alike, and will run with = little attention. To pre- 
vent the pendulum of the motive clock from moving too fast by the 


| inerease in the length of vibration of the pendulum, a magnetic 


bridling apparatus is attached, 
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THE ALBERT BRIDGE, CHELSEA. 
MR. R. M. ORDISH, C.E,, ENGINEER, 
(For description see page 322 ) 


FIG .6 
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CHEMICAL SOCIETY, 
TuursbAY, Nov. 6th, 1873, 
Dr, Op.ine, F.R.S., President, in the Chair. 


THE minutes of the previous meeting having been read, Messrs. 
Walter Odling and C. W. Vincent were formally admitted Fellows | 
of the Society. The donations to the Society were then announced 
by the secretary, and the following names read for the first time :— 
aay Charles L. Field, Walter T. Goolden, B.A., B. W. 
Richardson, F.R.S., Donato Tommasi, Edgar Beckit Truman, 
Thomas H. Davies, William Masters, A, Campbell Dixon, James 
Baynes, Thomas Jamieson, Robert Williamson, Charles James 
Hislop Warden, Francis Jones, Sydney Knowles Muspratt, Felix 
M. Rimmingtons, Edward Cleminshaw, Samuel Herbert Cox, and 
Arthur B. Kitchener.—For the third time, Messrs. Edward 
Collens, George Bull Francis, William Porter, John 
Turner, and William Charles Young, who were balloted for and 
duly elected. 

Dr. Odling said it was not customary for the President to 
address the Fellows at the first meeting of the season, but he could 
not help saying a few words of welcome and congratulation on 
their taking possession of their new rooms, and they might regard 
the assistance they had received from the State, unaccompanied 
as it was by State oontrol, as some recognition of the advantages 
of scientific research to the national welfare, and as tending to the 
mental and moral cultivation of the people. It was necessary for 
them to have some place of meeting, and it would be impossible 
for them to provide sueh handsome rooms as they had now— 
indeed, to provide rooms at all would be a very serious inroad on 
their funds. He might mention two new features: one, the com- 
modious store-room tor the spare numbers of their journal; and 
the other, the laboratory adjoining the meeting room, the primary 
use of which would be for giving experimental illustrations in con- 
nection with the papers brought before the Society. After alluding 
to the various benefits to be derived from their meeting together, the 
speaker said that chemical science treated of things that could be 
handled and phenomena which could be observed; and the use of 
the laboratory was offered to those who brought new facts before 
the Society to illustrate those facts, for we all knew the great 
delight and interest chemists took in witnessing such experiments, 
With regard to the financial aspect of the matter, they had 
incurred considerable expense, although the Government had 
given the gas fittings and the new book shelves in the library. 
However, all that was useful in the old rooms had been removed 
here and utilised in one way or other; even the old historic seats, 
which were formerly those of the Royal Society, formed part of 
the benches in that room. He could not but tell the Fellows that 
it was owing to the great exertions of the junior secretary, Dr. 
Russel, that they were enabled to remove to their new rooms in 
time for this meeting, and throughout the arrangements they had 
met with the greatest courtesy and kindness both from Mr. Barry, 
the architect, and also from the clerk of the works, 

The first paper, “On the Optical Properties of some Moditica- 

tions of the Cinchona Alkaloids,” by Mr. D. Howard, was read 
by the author, After enumerating the various observations that 
had been already made on this subject, he drew attention to the 
approximate relation between the deviation caused by quinicine 
and cinchonicine, and the alkaloids from which they are derived ; 
thus, the mean of the specific rotary power of quinine and quini- 
dine in alcoholic solution is 47 deg. to the right, and that of 
quinicine corrected for its combined water 41 deg., whilst in aqueous 
sulphuric acid they are 20% and 194 respectively. A similar 
approximation is found to be the case with emchonicine as com- 
— with cinchonine and cinchonidine. The action of nascent 
nydrogen on the alkaloids in acid solution gives rise to compounds 
which Schiitrenberger regards as differing from the original com- 
pound in containing one atom more water ; the author, however, 
is inclined to doubt this, as no evolution of hydrogen occurs when 
cinchonine or cinchonidine is treated with zinc and dilute sul- 
phuric acid, until a considerable excess of the acid has beer. added ; 
the optical properties of the bodies formed are very similar to 
those of quinicine and cinchonicine. The author then proceeded 
to describe the method of preparation and optical properties of 
the various ethyl bases produced by the action of ethyl iodide or 
bromide on the cinchona alkaloids ; the rotation produced by the 
salts of the ethyl bases is in most cases very nearly proportional 
to that which would be given by a salt of the original alkaloid, 
equal in amount to that contained in the new compound, ‘ 

The President thanked the author in the name of the Society 
for his interesting memoir, and hoped he would take advantage of 
his great opportunities and give the Society some further results 
of his experiments, 

Dr. Frankland had listened with much interest to Mr. Howard's 
account of the alteration produced on the polarised ray by the 
effect of combination. It was a matter of great importance to 
accumulate results on this subject so as to endeavour to ascertain 
what circular polarisation means, chemically speaking. The 
alteration in the intensity is not only produced by combining two 
substances of opposite rotary powers, Mut sometimes also by the 
combination of a rotary body with a neutral one. He would like 
to ask the author whether he had ever observed amongst the 
cichona alkaloids an instance in which combination with an in- 
different body had caused a reversal of the rotation of the polarised 
r 





ray. 

Dr. Wright suggested to the author that he should determine 
the heat of combustion of some of these isomerides, to see whether 
there was any relation between the heat evolved and the rotary 
power, somewhat similar to that which had been observed in many 
volatile bodies between the heat of combustion and the boiling 
point. 

Mr. Howard replied that he had not found any instance in 
which inversion of the rotary power took place where the altered 
compound could be reconverted into the original substance. In 
dealing with bodies of so complex a nature, and so delicate a 
structure, which were so very easily destroyed, the difficulty was 
to find cases where they give satisfactory results at all. 

Dr, ©. R. A. Wright then read a ‘‘ Preliminary notice on the 
Oils of Wormwood and Citronella.” The portion of oil of worm- 
wood boiling between 195 deg. and 200 deg., and termed by Glad- 
stone absinthol Cyy Hi, O, when treated with phosphorous pentasul- 
phide is decomposed, a hydrocarbon heing produced, which boils 
at 170 deg.-180 deg., and a yellowish oil boiling at 230 deg., and 
upwards, The hydrocarbon, after purification, boiled at about 
176 deg., and on analysis appeared to be cymine, produced in 


the reaction, 
Cy, Hy O = Hy O + Cy Hi 


The yellowish liquid boils at about 235 deg., and is chiefly thiocy- 
mene or cymyl-sulphydiate, identical with that recently obtained 
by Flesch, from camphor ; oil of citronella, when distilled, yields 
an unstable Me! of the formula Cj H), O, which unites with 
poy ome and the product, Ci) Hi, Br: O, when heated, splits 
up thus :- 
Cio Hi, Bre O = He O + 2H Br + Cw Hy, 

The resulting cymene is apparently identical with that already 
known. 

The President, having thanked the author for his communication, 
called on Mr, W. F, Donkin to read his paper, ‘‘On the Estima- 
tion of Nitrates in Potable Waters.” This process is founded on 
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given in the paper in order to insure the result. Slight variations 
in the manner of conducting the operations, or in the quantities 
of the reagents employed, producing corresponding variations in 
the depth of tint obtained. : 

Dr. Odling said the determination of the amount of nitrates in 
water was a subject of interest to many of the Fellows present 
and if an easy process for determining ammonia could be devi 
it would be a boon to water analysts all over the country. 

Dr. Frankland remarked that although much attention had been 
devoted to the determination of nitrates and nitrites in water, 
there was still room for another process, The aluminium process 
answered admirably with a water which gave a large residue with 
comparatively little organic matter, and the mercury and sul- 
phuric acid process when much nitrate was present, but it was not 
trustworthy when the amount of the latter was very small. In 
those cases where there was a large residue ar1 a large amount of 
organic matter, he hoped the new process might prove available, 
but he thought the accuracy of the method had not been pushed 
far enough. The mercury process fails when the amount present 
in the water is less than A in 100,000. He would like to ask the 
author whether he had made any experiments on such minute 
quantities, 

Mr. W. Thorp congratulated Mr. Donkin on obtaining such good 
results with a colour process, the difference detected being about 
14 per cent. on the total quantity, whilst with the Nessler test it 
required a practised eye to detect a difference of 25 per cent. He 
thought, when the amount of nitrates was but small, that the mer- 
cury and sulphuric process was rendered thoroughly satisfactory 
by adding a known quantity of a standard solution of a nitrate to 
the water previous to evaporation, the object being to obtain a 
measurable quantity of gas, thus overcoming the difficulties which 
were merely mechanical. 

Mr. Donkin, in answer to Dr. Frankland, said he had not made 
further experiments on very small quantities of nitrates ; he had 
examined a water containing a large amount of residue which 
yielded a faint blue tint, but had not tested for nitrates by 
any other process, One of the great advantages of the method 
was its rapidity—half-a-dozen determinations could easily be made 
in a morning. 

The Secretary then read a ‘‘ Note on the Action of Iodine Tri- 
chloride upon Carbon Disulphide,” by Mr. J. B, Hannay. The 
author finds that the result of the action of pure carbon disulphide 
on iodine trichloride is represented by the equation 

{C82 +61Clh = 2C0Ckh +208 Che +38: Ck +51; 
and suggests that the different results obtained by Weber were 
probably owing to the iodine trichloride he employed cortaining 
monechloride. The author prepares the pure trichloride by 
passing chlorine over iodine in a retort, with occasional agitation, 
until a reddish yellow solid is produced. Heat is then applied, 
and a yellow sublimate of the trichloride is formed in the receiver, 
whilst monochloride is left behind. This is again chlorinated, 
and again sublimed, until the whole is transformed into the 
trichloride. 

The President, after expressing thanks for Mr, Hannay’s paper, 
adjourned the meeting until Thursday, the 20th November. 


THE RESULTS OF THE VIENNA EXHIBITION. 

Tuk following remarks, which are from the pen of the Vienna 
correspondent of the New York Semi-Weekly Times, will be read 
with interest :— 

“Amid the gay and happy things which are daily seen in the 
various galleries, one cannot fail to remark a number of long and 
sorrowful faces. A large majority of the exhibitors are now in very 
bad humour, Nearly all have been greatly disappointed in their 
expectations ; they have not sold enough to pay expenses; the 
special objects made for sale, and for which a fancy price was 
counted on, now remain in stock ; and within a very short time 
all these articles must be packed up or sold at prices far below 
their actual value. But although the number of visitors is now 
unusually large, there are very few purchasers, and all the money 
expended by these crowds of sightseers goes into the pockets of 
the restaurant keepers outside or into the tills of the hotel keepers in 
the city. Scarcely any money is expended within the palace. All 
the important sales which have been made were in the earlier part 
of the season, and since that time trade has been extremely dull. 
The luckiest of all among the exhibitors have been those from 
Japan, China, and Turkey, they having sold, some time ago, 
nearly everything they brought to Vienna. They have been so 
well satisfied with their reception here, and with their unparalleled 
success, that they intend to remain and open a permanent store in 
the Kaiser Stadt, taking this step, it is in, with the 
consent and advice of the Japanese Commissioner, who desires to 
see a market for the industrial products of his country established 
in every capital of Europe. The Turks have also sold the greater 
part of their stock, consisting of silks, carpets, gold and silver 
tissues, weapons, and fancy articles, and the Russians are reported 
to have done a tolerable business. The Germans have sold a few 
clocks made in Baden, in the Schwartzwald, and in Saxony, some 
machines, pianofortes, procelainsy Saxon watches, and quite a 
number of leather writing desks and portfolios. The amber 
jewellery and ornaments of Saxony have also sold verywell. In the 
Austrian department the jewellers, carriage-makers, paper-hangers, 
and gunsmiths have made the most sales, but none of these 
branches of industry have equalled their expectations. And there 
can be no reason to doubt that the Austrian exhibitors have 
sustained greater losses than any of the others, Tempted by the 
bright hopes which were at first held out by the convenience of the 
Exposition, and by the belief that thousands of rich foreigners 
would come here to make purchases, as they did at Paris and 
London, many a firm went far beyond its means in manufac- 
turing articles for exhibition. This involved a first outlay 
which rendered it necessary to borrow working capital, and as 
these expensive articles have not been, and probably will not be 
sold, the debts contracted to defray the expenses of fabrication 
cannot be met. The three months’ bills, which were short-time 
drafts upon great expectations, now have to be renewed, and, 
owing to the financial crisis and the general state of the money 
market, at a rate of interest which is perfectly ruinous. Thus 
many a thriving manufacturer, who, however, from the ve 
outset, has had an erroneous idea of what a ‘* Universal Exposi- 
tion” really meant, has been reduced to the verge of bankruptcy 
by this ill-considered and unfortunate speculation, The Austrian 
department was a little overdone. The aim was laudable enough, 
for it was highly desirable that the world should see what Austria 
could do in the way of industry; but by admitting so large a 
number of articles the expense was vastly increased, and the 
chances of profit lessened in proportion. 

“*The French department excels in many things, and chiefly in 
good taste and politeness. I am sure that the admirable patience 
whith which questions are answered from morning to night, the 
invariable good humour of the assistants, and the courtesy one 
always finds in the French galleries, have greatly contributed to 
the success they have undoubtedly had in the matter of sales. 
Financially s ing, I think it can be said that the French have 
done better than  ' other nation ; and in my opinion this result 
is largely due to the unvarying courtesy and politeness of the 
assistants. In the English department fewer sales have been made, 








the reaction that a nitrate in the presence of chlorides when 
treated with phenol and sulphuric acid gives a reddish solution, 
which, on the addition of an excess of ammonia, changes to a 
more or less decided blue; this gradually becomes more intense 
on standing. The water under examination is compared with a 
standard solution of potassium nitrate, containing a known 
quantity of the salt; these are treated in a precisely similar 
manner, The process is capable of accuratel: actgetiine the 
amount of nitrates present to within one part in four millions of 





‘our 
water, It is, however, necessary to closely observe certain details 


on t of the large price charged for articles of British 
manufacture. According to continental ideas the prices were 
enormous, We have not yet learned that a good, solid article is 
Theap at double the price c arged for a poor one. Yet it ap to 
me,” says the correspondent, “‘ that a nation which has ed this 
point can boast of a higher intelligence and a more advanced civili- 
sation. Thismayseem alittleridiculous, butto my mind it is just on 

of those loose little straws which show which way the wind is blow- 
ing. Permit me to illustrate my idea by an example. A few yeors 


pt Py Tey peor wan a knife, I entered a 
shop with a frien ed ‘sakel the vote: 0 chenpent of the kind 
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I desired was 12s, ‘Take it,” said my friend, ‘‘ you will find it 
cheaper in the end. That knife did me excellent service for 
twelve years—just ls, a year—when I unfortunately lost it. Per- 
haps the finder may get twelve years’ more service out of it, for, 
with the exception of one broken blade, it was a good knife when 
I last saw it. After my loss I bought another knife for half the 
money, and after having been annoyed by its worthlessness for 
ten months I am ready to sell it for 1s. 6d. if a purchaser should 
offer. As the French say, on a delamarchandise poursonargent, The 
English manufacture only the best quality, and demand a price 
which seems large upon the Continent, but which, comparatively 
speaking is very sm Another reason why few cieie have been 
sold in this department is that they were not there. The English 
appear to have a higher idea of expositions than we do, and very 
few of the English exhibitors seem to have regarded this as a 
speculation. Tavwliiiee, those who desired a first-rate article, 
and were willing to pay a fair price for it, have made a number of 
purchases, Iniron railings, fencing agricultural machines, steam 
engines, porcelain for ordi table use, water-proof coats, cut- 
lery, and carpets, the English excel. . They take the lead in the 
articles of solid comfort as the French do in articles of taste. 

“In the American department few sales have been made. The 
articles sent here were sent as specimens of the industry of the 
country, and not for the purpose of speculation. There are fire- 
arms, frifles, and revolvers, surgical instruments, artificial teeth, 
soda-water fountains, photographs, shirts, all masterpieces in their 
way, but none of them for sale. But the sewing-machines, pianos, 
organs, pumps, and a few more things which do not occur to me 
at the moment, found numerous customers, and at very high 
prices, It must not be forgotten that 100 dols. here looks nearly 
as large as 300 dols. in the United States, and hence the man who 
buys a hundred-dollar sewing-machine feels that he has made a 
very large expenditure. I may take occasion to say here 
that the American department is just now the subject of con- 
siderable gossip, Articles are sold in it which have never seen the 
United States, and which have no sort of connection with that 
country. ‘This is a great error, for persons will not fail to say 
that it isa private speculation on the part of the commissioners. 
The sale of such articles known to be of foreign manufacture has 
begun since Mr. Garretson went to Switzerland, and my impres- 
sion is that he will not tolerate any abuses of the kind when it is 
brought to his knowledge upon his return. This abuse seems 
to have escaped the eyes of the American minister, who was so 
keenly on the alert for abuses before the old commission was dis- 
posed of to his satisfaction. One great drawback to the sale of 
articles in all the departments was the contradictory orders issued 
by the general direction, and the very high duties imposed upon 
the sale of certain kinds of goods,” 





SUBMARINE RAILWAY BETWEEN ENGLAND 
AND FRANCE, 


Ir will be remembered that when the project for the construction 
of a tunnel beneath the Channel came officially before the present 
Minister of Public Works in France, and it became his ae to 
** open a public inquiry,” as the phrase runs, that is to say, to de- 
posit the plans and estimates at the mairie or prefecture of the 
arrondissement or department to which the project relates, 
together with a blank register for the observations of those 
who were likely to be affected, the minister, looking at the impor- 
tance of the project in question, departed from the ordinary 
routine, and invited all the Chambers of Commerce in the country 
to report thereon. These reports are now coming in and deserve 
notice. The first that came under our notice was that of the 
Chamber of Marseilles, which pronounced warmly in favour of the 
project, but expressly adopted the opinion of the English Govern- 
ment that under no circumstance should ap exclusive concession 
be granted, declaring, on the other hand, that such means of com- 
munication was of so much importance to both countries that it 
deserves all the support of the two Governments, and, if necessary, 
a considerable subvention. Two other Chambers have now sent 
in their report, those of Macon and Elbeuf, and as each Chamber 
naturally looks at the subject from its own special point of view, 
it is interesting to study the various phases of these reports. The 
Macon Chamber does not enter upon the technical portion of the 
question at all, taking it for granted that the progress of science is 
a sure guarantee that the difficulties of execution will be over- 
come, but proceeds at once, in due form, to record its views upon 
the hc subject. The following is the substance of the proces 
verbal :— 

Considering, from a general point of view, that the proposed 
tunnel under the Channel will not only be a means of direct com- 
munication between France and England, but the general collector 
—the word being taken from sewage phraseology—of all the roads 
of the Continent with those of England; that the great inter- 
national lines in course of execution will cause to flow towards it 
all the travellers and merchandise of Europe and Asia. 

Considering that itis incontestable that the opening of this tunnel 
will cause alike increase in circulation to that which brought about 
by the substitution of railways for other means of communication 
such as roads, rivers, canals, and maritime transport. Consider 
ing that for France in particular the tunnel presents immense ad- 
vantages, as it will shorten sensibly the distance between London, 
Paris, and Marseilles; it will allow travellers and goods to be 
transported across the strait without transshipment, which always 
causes loss of time and money ; it will favour the great flood of 
transit from the west to the east, which now threatens to escape 
us by taking the sea route by way of Ostend, the St. Gothard 
Tunnel, and the port of Trieste on the Adriatic. 

For all these reasons the Chamber of Commerce of Macon 
expresses unanimously the most favourable opinions respecting the 
tunnel in question, and urges its accomplishment with the least 
delay possible, 

The Elbeuf Chamber is equally favourable to the project; it 
considers that it must develope at once imports from and 
exports to England, and that the facility of communication must 
cause an increased transit profitable to France. Lastly, from the 

point of view of navigation, the Chamber must remark that the 
international trade of the two countries is at present carried on by 
means of the English mercantile marine, and that, consequently, 
the diminution, be it more or less, of that mode of transit affects 
English to a much greater extent than French interests. 

There is certainly nothing which promises more for the future 
of commerce than the ardent demand, the almost feverish anxiety 
for improved communication, that exists at present in France, 
and also in Belguim and Austria, and the, at present, unanimous 
desire for quicker and better means of bringing the English 
railways in direct communication with the whole system of 
continental lines; butit is rather surprising to find the commercial 
chamber of a practical town like Elbeuf taking such a narrow 
view of the project in question as to congratulate France that if 
any one should suffer it will be England. The best of projects 
have been injured by injudicious friends, and therefore we protest 
against this narrowness, and also against the notion that a costly 
submarine Channel transit can ever injure our carrying trade. The 
most generous, and at the same time the truest, view to be taken 
of this and all other improvements of the same nature, is that by 
bringing nationsinto more ready contact, all interests are benefitted, 
and certainly in the present case the carrying trade is not likely to 
be injured, but the contrary. The more commercial travellers, 
samples, and light goods pass through the submarine tunnel, the 
greater will be the mass of heavy raw material, machinery, and 
manufactures to be carried over the sea. 





of Marseilles announces that the India Rubber 
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MIDDLETON’S PATENT LOCOMOTIVE. 

WE illustrate this week, at page 320, a locomotive engine which, 
although the design has not yet been carried into practice, de- 
serves some attention. We may state, to begin with, that Mr. 
Middleton has had a good deal of experience in designing locomo- 
tives, and he is now running-shed foreman on an important line 
of railway. The design in question departs so widely from existing 
ideas of fitness in locomotive designing, that it is as well to assure 
our readers that Mr. Middleton has not approached his subject 
without a competent knowledge of locomotive engineering. 

As the engine has not yet been tested, it is impossible to say 
how far the design will or will not be found to answer in practice ; 
but it is quite certain that Mr. Middleton has worked it out with 
much care. Objection may of course be taken to the small size of 
the secondary drivers ; but then it is to be remembered that the 
engine shown is not intended for high speeds. In describing the 
engine we shall allow Mr. Middleton to speak for himself, pre- 
mising that there are some features in the design which we do 
not endorse ; such, for example, as the use of severed axles and 
coupling boxes for the secondary drivers. The main idea involved 
has, however, a good deal te recommend it ; quite enough, in our 
opinion, to entitle the design to the prominence which we give 
it in our pages. 

Mr. Middleton specially claims that every part is carefully 
arranged for repairs to be done easily, and without disturbing any- 
thing more where possible than the part to be repaired. We will 

oint out the chief features—using Mr. Middleton's words—and 
egin with the 

Boiler and fittings.—The barrel is 10ft. 3in. long, and built up as 
shown. The diameter of the smallest plates being 4ft. outside, 
and all the longitudinal joints are butt joints. The manner of 
making the front plate of the outside fire-box is worth particular 
notice ; an ordinary flanged plate is used, but instead of oo 
the crown plate of the outer box longer than the side plates, anc 
to meet the said flanged front plate at or about the centre line of 
the barrel, the inventor welds a strip to the front plate which 
goes over the barrel, and thus makes a straight good job ; and the 
top and side plates are all the same size, the joints coming above 
the water line, as shown in the cross section, through the fire-box. 
No plates have to be thinned at their corners except those to meet 
the ring at the bottom of the fire-box, which cannot, in any case, 
be well avoided. The inside box is of copper, in the usual manner, 
and has 90°913 square feet of surface, with the fire-bars 3in. above 
the top of the fire-box ring. There are 170 tubes, Zin. diameter 
outside, having an area of 934°150 square feet, making together a 
total of 1025°063 square feet of heating surface, the grate area 
being 15°30 square feet. There is a copper steam pipe, perforated 
at the top and bottom, at the back end of which is fitted a hex- 
agonal stuffing-box, to the sides of which are fixed respectively 
the whistle, steam gauge, blower, steam brake (if required), 
warming, and the right and left-hand injector cock; four 
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hold 
This 
arrangement places all handles within the immediate reach 
of the men, and one hole in the boiler is made to serve a 
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of the six studs which hold the said box to its seat 
also the regulator lever, guide, and radius links. 


good many purposes, Either of the before-named valves or cocks 
may be taken off without disturbing the lagging, or anything else. 
The injectors are fixed vertically to the tanks, and take water 
direct from them, as near the bottom as possible, and the handles 
for working the injectors pass up through the foot-plate, one to 
each man, The blow-off cock handle is in the centre, transversely, 
of the foot-piate, and passes through the angle iron which holds 
the fire-door frame—which, however, is not studded to the 
tire-box as usual. The ash pan carries the fire-bars, the former 
being suspended from the fire-box ring, or from lugs made by pro- 
longing the side plates of the outer fire-box, The ash-pan can be 
raked out at the back, and the trailing axle used as a rest for the 
rake, Particular attention has been bestowed in this design not 
to put a stud into the boiler, or make any hole where it could be 
avoided. Thus, the usual thand-rail pillar, which takes up so 
much time to remove, and causes so much vexation in a repairin 

shop when a boiler wants examining, can in this design be removec 

at any time expeditiously. The boiler rests upon, and is bolted 
to, a flange cast on the box Tetween the cylinders it also rests 
as shown. The front and back dampers are arranged to be worked 
— mt foot-plate ; indeed, we may say everything is, except the 
o1 eeder, 

Frames, &c.-The main frames are each 22ft. 9in. long between 
buffer beams, and lin. thick, having one recess—that for the 
driving axle—only, and fitted with cast iron cheek blocks, and a 
steel wedge at back for adjustment, which we shall refer to here- 
after. There is a transverse box girder, which butts against the 
frames and the cheek blocks at their lower ends, and is shown 
immediately under the driving axle. This girder acts as draw-box 
for the engine when running backwards, and to it the leading 
draw-bar is attached ; also to carry the dead weight of twenty 
tons, and transmit it through the four inverted springs on to the 
driving axle-boxes, The buffer beams are strengthened by 
inserting two jin, plates, the wood being merely used to fill up 
and keep the plates from buckling, the whole being held together 
by six fin. bolts passing vertically through the buffer beams. There 
is ample i allowed for removing the front cylinder covers, Xc. 
The Lissel bogie truck, which has its centre attached to the trans- 
verse girder referred to, has four wrought iron seats upon which 
the leading end of the engine rests; these are made quite level. 
Mr. Middleton considers that to incline such seats is a mistake, 
because on curves where this particular part of the engine comes 
into action, most of the outer rail is, or should be properly, raised, 
according to well-known rules, higher than the inner one ; conse- 
quently the entire engine is inclined also, and these level seats 
then practically become inclined ones on every curve that the 
engine traverses, so that the inclination may be said to be self- 
acting ; and to incline such seats then appears to increase flange 
friction considerably more than it need i whilst on straight 
roads one would keep the machine in its proper place as well as 
the other ; indeed, the pull of the train on the draw-bar would 
assist this materially when the engine is running chimney end 
first, and when it runs backwards the bogie would adjust itself, 
with the draw-bar being arranged as it is. This engine was first 
arranged with a pair of links crossed, one end of each link being 
fixed to the horn stay under the driving axle, and the other two 
ends of the said links fixed to brackets riveted to the bogie 
frames, and immediatelf above the centre of the Jeading axle, the 
present radius plates of the bogie of course being dispensed with, 
These links would give ‘ect action on any curve, and the centre 
of the leading axle wo t to the centre of every curve (irre- 
spective of radius) over which it travelled. The annexed 
fully demonstrates what we mean, and the action of bogies gene- 





rally. Nos. 1, 2, 3, 4 represent four parallel axles, say— driving 
and wey | ones, of an engine ; 5, 6 represent two leading axles ; 
A shows the Bissel action, B the link action, and C the ordinary 
Chapman bogie action. The dotted lines show the centres of each 
axle produced to the centre of the curves ; D represents the rails 
of any gauge. From this diagram, then, we may gather that a 
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Bissel bogie can only be arranged for one particular curve, and the 
links referred to; and the late Mr. W. B. Adams’ radial box 
gives the best possible action on curves; and yet with cither of these 
arrangements one whecl must slip if both are fixed to one axle. 
Mr. Middleton divided the axles of the small road wheels to allow 
for this, we believe he did not adopt the links, because in running 
forward any obstruction of magnitude on the rails would tend to 
tip the bogie frame over, but this of course could be provided 
against. The trailing axle and its frames are built up almost ex- 
actly like the leading ones, the two inner longitudinal plates are 
carried up inside the main frames a little way for bolting to the 
latter as shown ; the positions of both leading and trailing axles 
can be adjusted to suit the weights as desired, and both are well 
arranged for repairing easily ; being quite independent of the main 
frames they can be taken out at any time ; the draw-box at the 
trailing end serves to stay the latter part of the frames as shown. 

Cylinders, working year, &e.—Each cylinder is 16in. diameter 
and 24in, stroke, having two projections cast on, each 12in. long, 
2in. wide, and lin, high, and planed slightly taper; there are 
two corresponding holes slotted in the main frames to receive 
these projections, which are fitted in tight and serve to hold the 
cylinders firmly against the action of the steam longitudinally ; 
there are three rows of gin. bolts put in by hand from the forge, 
which hold the cylinders firmly to the frames and the cast iron 
box which goes between them, no turned bolt driven in tight being 
used, as is customary. It is an easy matter to drive a tight 
cylinder bolt in, but it is anything but an casy matter to get 
one out—it has generally to be slide drilled ; the valve chest 
is arranged to suit an equilibrium. The slide-bars are of steel, 
each (ft. wide and 2in, thick; the cross-head is of wrought 
iron, and bolted with two 1}in. bolts having taper heads to the 
top slide blocks ; these bolts are passed up through two holes 
drilled in the slide bars, at half stroke, near where the right-hand 
cross-head is now shown, and which is the best position for 
taking down or putting up a connecting-rod ; the bottom slide 
block is of wrought iron lined with white metal, and exactly like 
the top one, both being held together by six bolts, a brass liner 
for letting these blocks together being placed between them ; 


either block can be taken down and repaired without 
disturbing the slide-bar, connecting-rod, or cross-head, and 


this is to our mind an important advantage. It often happens 
that at least one slide-bar, and sometimes two, have to be removed 
before either slide-block can be got out. We think when a slide 
bar is once nicely set it should never be moved till it requires 
planing up. Bolts are used in the connecting-rods for adjusting 
the brasses, as in marine practice, and Mr, Middleton holds 
that a cottar for adjusting a brass is a mistake, and practice 
shows that it is of no use whatever when brasses butt against one 
another; besides the knife action of a cottar tends to cut a 
brass in two, and is not to be compared with the advantage of 
allowing a brass to bed on as much area as it can. The reversing 
und brake wheels are nicely within reach, the reversing fever is 
fixed on a stud in the frames on the right side of the engine, and 
as it moves for forward and backward gear. two stops riveted to 
the frame at its lower end regulate the travel of this lever ; 
this always remains constant, and to adjust the travel of the slide- 
valves when they are being set it is simply necessary to lengthen 
or shorten as the case may be the short link between the 
reversing lever referred to and the reversing shaft lever. The 
brake gear is powerful; it was intended to arrange a pair 
of brake-blocks to act on the top of the trailing wheels by taking 
the weight off their journals and transmitting it through another 
nair of springs to the brake-blocks; this would lessen thejaxle 
fiction and provide what Mr. Middleton considers the best 
manner of applying a brake-block to stop a train, The present 
and all similar arrangements with a block on one side of « wheel 
only increases axle friction, which is by no means desirable. 

Wheels, axles, springs, &c.—The axle brasses guided in the 
cheek-blocks of the driving axle are made in three pieces 
the top one is for taking dead weight only, the other two take 
up the strains from the connecting-rods, a steel wedge being 
placed at the back of one brass for adjustment. A wedge applic 
to an ordinary axle-box, we may mention, only half does what 
is intended ; the present arrangement does not admit of knocking 
taking place either between the axle and box or between the box and 
cheek-blocks; the two inner boxes are of brass in the ordinary way, 
and take dead weight only, there are two short pieces of angle irons 
riveted to the transverse girder which guides these inner boxes to 
prevent their turning with the axle should there be a tendency 
that way. Each of the four boxes described carries a load of five 
tons. Layers of sponge or a worsted pad are placed between the 
top and side brasses of the outer boxes, which contain the necessary 
oil for lubrication ; there are no oil holes in either of these brasses, 
All the springs are the same size, and of course interchangeable. 
The four driving springs are inverted, because it is considered by 
the designer that the ends or the most elastic part of a spring 
should be the first to receive the shocks, instead of which, as springs 
are usually arranged, the centre or most inelastic portion of the 
spring is first affected. He would, we believe, have arranged all 
his springs like the driving ones but for the fear of having the 
engine termed unnecessarily complicated. The driving tires are 
each 5ft. diameter. The small tires are 2ft. diameter and ft, 
apart longitudinally; the leading and trailing tires are 5ft. 
diameter each. All tires are of steel and no cone on any. The 
small road wheels are wrought iron discs Ift. Zin. diameter. All 
the axles are of iron, and those for the small wheels are divided in 
the centre for reasons before named. 

Water tanks, de,—Each tank is supported at the place as 
shown, and contains 546°346 gals., or 1092°692 gals. in both. They 
are connected under the ash-pan, as shown, to preserve the water 
level, &c. The manholes, or the holes for filling the tanks, are 
placed as shown, and wh: n the engine ascends an incline any water 
that may run ott will not come on to the men, and the fall of the 
water in filling is less here than at the other end, where another 
lid for filling might be placed and made to shut tight. The water 
that would naturally be left in that part of the tanks in front of 
the driving wheels when they are being emptied is syphoned over 





} and 6ft. apart transversely. 


| stnall wheel axle boxes can be easily examined 





automatically into the deeper portion through the copper pipe 
shown. The coal box contains 87°18 cubic feet, or, say, room for 
2°25 tons of coal, 

The rigid wheel base of this engine is 11ft. Total wheel base 
17 ft. ; the action of the steam on the piston and connections of 
this engine is somewhat different to an ordinary engine. Thus, 
for example, if there were no small wheels, and the driving wheel 
rested on the rail, where the crank now stands, it would be the 
pressure of steam on the front cylinder cover that would move the 
engine, and the pressure on the slide bar would be an upward 
pressure. But in this engine, whether it moves backward or for- 
ward, the steam acts on the piston to turn the wheel; whether the 
crank is at top or bottom centre, the action is the same, and in 
running forwards the pressure on the slide bar is downwards, which 
will not increase oscillation. Mr. Middleton has considered it 
quite unnecessary to have a sand box, therefore there is none 
drawn, The cylinder centres are 6ft. transversely and 4ft. 2in, 
vertically from the rail, the buffers are the usual standard height; 
The Larmanagat system of steam 
tramways to be carried out at Lisbon would afford a good scope 
for this system, as the engine seems especially adapted for it. The 
vy merely lifting 
the short rod out from the keeps, indeed the whole may be taken 
to pieces in a few minutes. Itis intended that the engine should 
balance on its driving wheels when in working trim, and that no 
road wheel shall carry a greater weight than five tons, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE FALL OF THE NORTHFLEET CHIMNEY, 


Sin,— I was pleased to find, from your leader in Tue ENGINEER 
of Nov. 7th, that you are willing to devote part of your valuable 
space to enable your readers to ventilate this question, a question 
which hitherto has not received that attention which its import 
ance demands, 

I have of late had some bitter experience in the erection of a 
shaft, which, when it was within two days’ work from being com 
pleted, was found to be four to five feet out of perpendicular, 
and so great was the fear that the whole would come to grief that 
it was pulled down to below the cap. During the progress of this 
work there was a long season of bad weather, during which the 
work ought to have been stopped, but unfortunately it was not. A 
night’s frost succeeded bya warm sun did all the mischief ; the frost 
hardened and expanded the mortar, which on being softened by 
the sun, on the south side, was compressed from the seams, by 
reason of the subsidence being on one side only. Of course it 
cannot be said that frost was the cause of the fall of the chimney 
at Northtleet. I think the misfortune may be attributed to the 
unequal settlement or subsidence of the work, caused by the sun 
setting the mortar on one side whilst that of the opposite was 
still soft. A matter which 1 think should be ascertained is 
whether the mortar was compressed from the seams on the side to 
which the chimney fell; if so, it will strengthen my argument 
that the fall was due to the unequal settlement of the work. If 
the precaution was taken in building these high chimneys to have a 
fire placed at the bottom of the cavity or in the shaft every night 
after the bricklayers had done their day's work, setting each night the 
work done the day previous, we should run less risks, and save th 
repetition of such dreadful calamities as the fall of the chimney at 
Northtieet. 6 405,” 
Yorkshire, Nov, 10th, 1875. 





RECORDING GAUGES, 

Sir,—In your most interesting and valuable extract from the 
** Revue Universelle des Mines,” in Tuk ENGINEER of the 7th inst., 
giving the practical results of carefully conducted experiments 
with steam machinery with special regard to the saving of fuel, 
mention is made in paragraph 5 of *‘ Pressure of steam” of a 
recording steam gauge, and a drawing is given of the instrument, 
of which we are the patentees and manufacturers, We think the 
reviewer has hardly done us justice in his mention of it in saying 
that the diagrams as regards the pressure taken from it ** partake 
of the defect common to all metallic gauges, whose want of exact 
ness frequently leaves much to be desired,” but adds that the 
defects in this case could be easily corrected by a mercurial gauge 
attached to the boiler, from which correction a fresh division could 
be made of the diagram paper. 

The recording steam gauge here referred to has been designed 
by us with special reference to economy and safety in the use of 
steam —First, by enabling the engineer in charge to see that an 
equable pressure of steam has been sustained sufficient for the 
power required, thus saving fierce and irregular firing, and conse 
quent loss of fuel; secondly, by having an indelibly printed record 
of the pressures—a record that cannot be tampered with— making 
stokers and engineers more careful not to exceed the specitied 
pressure, as their fault must be shown, and cannot be hid. 

The means used to indicate the pressure is the well-known 
* Bourdon ” tube, but made in such a manner that it has the least 
possible amount of work to do, the tubes being solid drawn 
and made of a particularly hard dense bronze metal. The needle, 
or hand for showing pressure, is prolonged on to the drum which 
carries the recording paper, the recording point of the needle or 
hand is not pressed continuously on the paper, which would create 
friction and thus prevent a proper or correct pressure to be shown, 
but is acted upon by a long a which gives at stated intervals 
of one or two minutes, a sudden slight blow on the needle, which 
leaves a dot on the paper corresponding to the pressure shown at 
that time on the gauge dial above. The rotation of the drum con 
taining the paper makes these series of dots appear like a perfect 
line, which follows exactly the varying pressures of steam during 
the whole time of the working of the engine. Of course, we can 
not for a moment say that any metallic gauge can be made to equal 
the natural weight gauge of a column of mercury, which can only 
err by the slight changes in the atmosphere, and that to an un 
appreciable quantity, but we believe that carefully made gauges 
with the Bourbon tube, can be made to indicate correctiy for years. 
We have the pleasure to enclose you a drawing of the instrument 
referred to. JOHN DEWRANCE AND Co, 

Pheonix Foundry, 176, Great Dover-street, 

Borough, Nov. 12. 


LOCOMOTIVE ENGINES AT THE VIENNA 
EXHIBITION. 

In our impression for Sept. 12th we published a series of 
diagrams illustrating the general features of several locomotives 
exhibited at Vienna, diawn to a comparative scale. At page 317 
we now give another page of thse illustrations, which are worth 
the attention of our readers, 


Raitway Ferny.—The Handels Zeitung gives the following 
account of the transport boat, or ferry, placed on the Lake 
of Thun by the Brunig Railway Company, of which the official 
trial has just been made with success, The dimensions of the 
vessel-are as follows :—Length of deck, 40 metres ; greatest width 
between, 6 and 7 metres; average height, 2 to 3 metres; draft, 
1 metre 4 millimetres. It is propelled by a steam engine with 
screw making 150 revolutions per miuute, and the deck has a 
single line of rails on which may be placed four carriages, vans, 
or trucks, of the gross weight of fifty to sixty tons. The passages 
between Scherzlingen to Deerlingen, about 17 kilos., were made in 
one hour and forty minutes, or at the rate of six and one-third 
miles nearly per hour, The amount of fuel burnt was 330 lb. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 
BERLIN.—ASHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Grrotp and Co., Booksellers. 
LEIPsIC.— 1LeHonse Diire, Bookseller. 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 





TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 

* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. tage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. R.—We regret that we are totally unable to assist you. 

N.—Glass cloth can be obtained, we believe, at any dil and colour shop. 

P. W.— There is no recent work on the construction of railway carriages. 

G. C.—You will jind a complete illustrated description of the Corliss engine 
in Tue ENGINEER for May 10th, 1867. 

Tyro.—The expense of the plan you propose, and the difficulty which would 
be met with in providing proper lubrication, would be fatal to the scheme. 
J. V.—We do not know of any work in English more recent than Percy. 
Bauerman “‘ On the Manufacture of Iron” may help you. Procure the last 

edition. 

W. P.—Binns “ On Drawing” will supply you with what you want. You 
can obtain it from Messrs. Spon, Charing Cross. We believe the price to 
be about 6s. 

W. J.— Wishes to learn the address of the makers of Kelsey's wedge clip drum. 

J. T.—Greenwood’s “ Treatise on Mining,” Pole “‘ Oa the Cornish Engine,” 
Bourne “‘ On the Steam Engine.” 

G. B.—The area will exert a very important influence on the draught. You 
cannot do better than consult Box's ‘‘ Treatise on Heat,” a very excellent 
work, which will, we think, satisfy all your requirements. 

W. D. C.—There is a very excellent little treatise on limes and cements in 
Weale’s series. Grant’s ‘“‘ Paper on Cements” is a standard work. You 
can get the first at Virtue's, Holborn; the second from Lockwood, 
Stationers’ Hall-court. 

P. B. E.—Thanks for your letter. What we meant to convey was that we 
never saw a Cornish boiler set witha flue over the top. As regards the use of 
the mid feather, that is unfortunately only too common. The public have 
been warned against such a system of setting boilers over and over again. 

A. R.—The coefficient of friction in a slide valve will vary with the lubrica- 
tion, dc. It will probably average one-tenth. Find the load on the back 
of the valve, which will be that due to the area of the ports below the valve, 
smultiplied by the pressure in the valve chest. Then, suppose this load to 
be 1000 ld., the resistance to motion will probably be 90 lb. or 100 lb., and 
this has to be overcome by the eccentric. 

E.—We regret to say that we do not know of any special way in which an 
individual who is highly gifted can get his inventions introduced. Will 
not the ordinary way, which suffices for those who are not highly gifted, 
sufice? Take out patents and introduce them to the notice of those who ave 
likely to find the inventions useful. Whether brass or steel will corrode in 
boiling water depends on the quality of the water. 

W. H.—If/a pipe 100/t. high is filed with water to the top, and a cap is 
screwed on, the pressure on the bottom will be that due to a head of 100ft., 
or, say, approximately 45 lb. per sguare inch. If, now, a@ pressure of air, 
steam, or water is brought to bear on the contents of the tube equivalent to 
45 Ub, then the pressure on the cap at the top of the tube will be 45 lb. 
a inch, while the pressure on the bottom will be 90 lb. per square 
ench. 


CRUCIBLE STEEL, 
(To the Editor of The Engineer. 
Sir,—We shall be glad if any of your correspondents can give us infor- 
mation as to the relative strength of crucible cast steel and scrap iron 
forgings; also if large castings for engines, such as cranks, crossheads, 

&c., of cast steel may be safely relied on ? D. E. W. 
Leicester, 11th Nov., 1873. 
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MEETINGS NEXT WEEE. 

Tae InstirvTion or Crvit. ENGinrers.—Tuesday, 18th November, at 
4 p.m.: Discussion upon Mr. Robinson’s paper ‘‘On Modern Locomo- 

ves. 

METEOROLOGICAL SocteTy.—Wednesday, 19th inst., at 7 p.m.: “The 
Thunderstorm at Brighton, on October 8th, 1873, and its effects,” by F. 
pa oe F.M8.; “Some poy ee ay Suggested by the Dep 
w — over, or near, the Bri Islands, during September, 1873,” 
by F. ter, F.MS. After which a discussion place * 

Best Form ye Stand.” — Mag 

CHEMICAL teTy.—Thursday, November 20th, at 8 : “On th 
Chemical emg y of ‘Ammoninted Ammonia Ni - by Mr. E. Divers, 
“* On the Action of Hydrogen on Silver Nitrate,” by Mr. W. J. Russell. 
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THE ASHANTEE RAILWAY. 
Tr behoves us at a moment when the preparations for 
the Ashantee war are assuming something like definite 
shape, and it is becoming known more or less what general 


lan of qenetn is likely to be adopted, to consider how | district, namely, men-bearers, and what bullocks or other 


ar and how judiciously our authorities are acting in their 

movements, and in the apparent intention they have of 
| employing in a country like Ashantee some of the appli- 
| ances which science and intelligence have made so useful 
' in contests carried on recently in the European continent. 

Looking at the history of the world, it will not be denied 
| that in most cases victory has attended that party of the 

combatants which was most advanced in civilisation and 

in the knowledge of how to apply its acquisitions from 

nature’s storehouses to the purpose for which, perhaps, they 

originally were, in the abstract, least intended. Yet it 

would not be either impossible, or indeed difficult, to point 

out many instances in which disciplined armies, amply 
provided with all the best destructive appliances of their 
| age, have been worsted by a force inferior in uumbers, 
| constitution, and armament. It is not our province to go 
into these historical details, but we may broadly put it that 
in all cases where the disciplined force has been defeated by 
the rude one, the main causes of its discomfiture have been 
either in the first place the climate, or in the second an 
over-refinement, if we may use the expression, in attempts 
to take into an uncivilised country that machinery which 
is only adapted to wars carried on between peoples who 
and whose countries are in such matters upon an equal 
footing. Indeed, turning for a moment from warlike to 
more peaceable matters, we could name numberless 
instances where expensive machinery and elaborate arrange- 
ments for manufacturing processes, which would have 
doubtless been thoroughly successful in Europe, have 
utterly failed from, as it were, their own very perfec- 
tion, when attempted to be utilised in, say, South 
America, India, Russia, &c. &. But what has this to do 
with Ashantee! It applies, we think, in this way to the 
question of how far the idea of using, in the first place, a 
railway there, is a correct one ; in the next to the point, a 
corollary almost to the first, as to whether it is not always 
best in such uncertain affairs as are the best arranged war- 
like expeditions, to trust for transit so far as may be to the 
natural resources of the country, or the mere physical 
power of the expedition itself. Now, first of all, as regards 
the use of the railway, if we do not in the present article 
enter into the question of its characteristic features, we 
venture to put forward the fact that there can be no 
analogy whatever between an expedition laying its own 
line as it proceeds through the pestilential swamps of 
Western Africa, where, if a cask of trenails be wanting, 
the whole affair is stopped until it may arrive, and the use 
of already laid lines, with rolling stock and engines on the 
metals, of which the Prussians made such admirable appli- 
cation in carrying out the wondrous combinatious of Von 
Moltke. To go, however, fora moment just a little further 
back, and to refer to some of the arrangements of 
Wellington, we find that in his Indian campaigns he did 
not attempt to introduce either English carts or mail 
coaches, but used the bullock garries, tatoos, and bearers of 
the country, whilst in the Peninsula the principal baggage 
trains attending the armies were conducted by Spanish 
muleteers driving their own animals. No one who has 
not seen it with his own eyes can conceive the difficulty 
of keeping in repair even a single steam engine in a country 
where that engine is left, as it were, entirely to the re- 
sources of its immediate attendants; where, in fact, if you 
require a brass bearing, you have to build your cupola, 
make your own pattern, and sift your own sand, instead of 
simply ordering one from the foundry next door. In India, 
for example, we have heard of such things as a factory being 
kept standing fornearly eightmonths merely because thecase 
containing the fittings for the slide valves of an engine 
was dropped into the sea whilst being swung from 
the vessel into the surf boats; and if that can 
be the case in a country we have occupied for 
over a hundred years, what risks are not being run in 
trusting to the establishment of a railway communication, 
every icular necessary for which has to be successfully 
carried over the bars at the embouchure of the rivers, as 
our army in Ashantee advances from its base of operations. 
It will be answered to this, and to some extent justly, 
“ But look at the effect of our railway in the Crimea, how 
it, and it alone, enabled us to carry to the front the war 
material necessary.” Quite so, but the cases are not in the 
least degree analogous. In the Crimea the question was the 
carriage of immense weights to which steam tow alone is 
equal. In Africa the matter is entirely otherwise, as in 
fact the very light character of the ordnance prepared for 
the expedition distinctly proves. Again, we should be glad 
to know what relative proportion exists between the weight 
of the railway materials now being sent out, and that of all 
the men, stores, and war supplies, which could possibly be 
required to be carried over them, supposing the war to 
continue during the next three years. To this it will be 
said, “ But the line will enable us to complete in one season 
what would otherwise take two, or even three.” Here also 
we take exception to the plan, and state our opinion that 
such will not be the case, and, that all other things ex- 
cepted, the climate of Western Africa will be found fully 
as difficult to contend with in laying down a line, even on 
a small scale, as were the cold, and snow, and slush of the 
route from Balaklava to the camp. Our approaching cam- 
paign may, of course, prove an exception to all recorded 

istory, and may eventuate in a convincing proof that steam 
is to become universally applicable, be the place and _posi- 
tion of the application what they may; that, in fact, there 
can exist no condition under which its powers may not be 
beneficially applied when it becomes a question of moving 
weights, or quick transit. We do not wish to play the 





raven’s and to croak at every chance, but we would 
ask of what use would the pro railway be, supposing 
by any means the suppl mineral fuel should run short 


or become entirely exhausted ? We apprehend that it 
would then become something like a white elephant to its 
possessors, and possibly cost them more life in defending its 
useless bulk than under the most favourable circumstances 
= sa ' aa What, then, ay thus finding 

t wi ro arrangements, are the measures we 
would pone we adopt ? Simply ‘these the employment, 
so far as may be of the ordinary moving power of the 











animals may be available ; and beyond this, the army to be 
made as much as possible self-providing. Sir Charles 
Napier, we believe, used to say, that in India he would, if 

ible, take every European soldier to the field of battle 
in a bullock-cart; and yet the most famous of our advances 
there, that underSir Henry Havelock,wasmade with scarcely 
any camp equipage—certainly without railway help, when 
once thecampaigning ground wasreached ; and that ground so 
far as the Ashantee war is concerned, will, if late advices are 
correct, be found within a range of comparatively few 
miles from the coast. 

But after thus condemning the proposed scheme o 
railway we find, not a little even to our own surprise, that 
we have after all been probably running our heads against 
a shadow and a myth; the fact being that, in our opinion, 
the Ashantee Railway, so far as connected with the expe- 
dition to Coomassie, may never be constructed; and the 
reasons for our forming that opinion are the enormous 
difficulties which we conceive will be encountered in landing 
the material. And whence will those difficulties arise / 
We answer, from the surf, and the impossibility of expand- 
ing, beyond a very limited extent, the very exceptional 
boatmanship which is required to contend with it. True 
it is that what are called surf boats have, to no incon- 
siderable number, been sent out with the expedition; but 
can a sufficient number of boatmen be found who, on 
such a shore as is this, will be competent to land the 
quantity of material that would be necessary for the proposed 
line? Probably the coast, the physical features of which most 
resemble, as far as this surf question is concerned, that on 
which our African expeditionis to land, is the open roadstead 
on the Coromandel side of Southern India, and within our 
own experience ships have been kept under costly demur- 
rage for weeks and weeks at Madras, in consequence 
of the impossibility of putting ashore such articles as 
plates, and heavy driving wheels of locomotives. Strange 
too, to say, that this surf is not always worst in heavy 
weather; on the contrary, on some of the quietest days it 
comes tumbling in in huge rollers, that break booming 
along the shore with the roar of a heavy cannonade from 
great guns. On many and many a bright and otherwise 
calm day, does the surf thus set at defiauce all attemps at 
landing or shipping cargo, and it is then we imagine the 
after runner of some typhoon which has swept up the Bay 
of Bengal. With reference also to the probable proposition 
that the crews of the ships may be made available for the 
boat work, in landing supplies, we would remark that on 
the very coast we have referred to—the Coromandel—cap- 
tains and officers of English ships invariably employ the 
native boats—which are of very thin, light wood planks, 
sewn together with coir twine—and never venture into 
the surf in their own gigs or with theirown men. A well- 
known illustrated contemporary has published what by 
many people in England will be thought an exaggerated 
caricature of the landing of Sir Garnet Woolsely on the 
Gold Coast. To some extent it is so, but there is a great 
deal of truth underlying the apparent folly; and if it be 
such a task to get one individual safe to land, what time 
and labour will the disembarkation of 10,000 tons of 
material take, not to mention our two regiments of Euro- 
pean troops! We are now in November, and the fine 
svason on the Gold Coast only lasts during December and 
January. 

We have, perhaps, run away in these last few remarks 
a little from the original intention of this article, which 
was confessedly merely that of considering how far a 
railway was suited to, and could be constructed for, the 
Ashantee expedition ; but the questions we have thus 
generally considered hung so much together that we have 
found it impossible to separate them and at the same time 
do even moderate justice to each one in particular. 

We have yet another word to say with reference to the 
creosoted sleepers which are being sent out in the 
steamship, Joseph Dodd, which carries besides large 
quantities of provisions for the Gold Coast. In the 
report of the loading of that vessel, which we have 
seen, it is said that these pickled sleepers are carefully ex- 
cluded from the mainhold, showing distinctly that some 
precautions are deemed necessary in the presence of creosote 
in any form when near provisions destined for human or 
animal consumption. 

Now, on the whole of such an arrangement we have 
these two remarks to make: In the first place, if the war is 
to be a matter of such short duration, whence the 
necessity for creosoted sleepers! Surely ordinary ones 


would last in spite of white ants the necessary 
time. Secondly, we have ourselves seen in India 
a large quantity of beer sent some 450 miles up 


country, and then found to be utterly undrinkable, simply 
because the corks had been sent out in the same vessel that 
carried a quantity of creosoted sleepers for the Madras 
Railway. Inquiries were made, and it was found that, 
although the corks had been carefully packed in barrels 
and purposely stowed at the greatest possible distance from 
the sleepers, yet the flavour of the creosote had reached and 
been absorbed by them, the result being as we have said; 
and such, we venture to repeat, will be the case with all pro- 
visions not hermetically sealed sent out to the Gold Coast 
in ships carrying creosoted sleepers. 


AN ARCHITECTURAL RELIC, 
Tue Thames Embankment as it sweeps away in a mag- 
nificent curve from Westminster to the City, with its 
stately parapet, its fringe of trees, its open roadway, and 
its background of gardens, is one of the greatest adorn- 
ments of the metropolis. But there was a time when the 
river-side from Westminster to the Temple presented a 
view by no means unpleasing to the eye. The embark- 
ment simply obliterates an ugliness of modern date. The 
leasant gardens planted by the Metropolitan Board of 
Works are in some sort a renaissance. A curious memento 
of the “ good old times” may be seen at the in of the 
dainty greensward at the foot of Buckingham-street. There 
it stands, in strange neglected guise, as if mutely protest- 
ing against the assumption and ingratitude of an u 
and ungrateful age. There are glorious memories circling 
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that gray old monument. Itself the work of Inigo Jones, 
who brought to England the light and elegant archi- 
tecture of Italy—a ray of joyous sunshine to pierce the 
Yothic shades—this architectural relic stands associated 
with an era which may not have been over good, but 
which nevertheless had its splendour and its pride. The 
names of Buckingham, Villiers, Surrey, and Arundel are 
historic. The palace of the Percies is not far off, and that 
too will soon become a mere memory. Let us look, then, 
at this quaint stone arch which lies deep down in a sort of 
hole on the verge of the new laid turf. It is the last re- 
uaining vestige of old York House, which once stood where 
we now find Villiers and Buckingham-streets, and the 
region of the Adelphi. The old palatial structure—itself 
much older than the time of Inigo Jones—was the town- 
house of the Bishops of Norwich. Henry VIII. gave it 
to Charles Brandon, Earl of Suffolk, and it afterwards 
belonged to the Lord Keeper, Sir Nicolas Bacon. Here in 
1561 was born the famous Francis Bacon, Baron Verulam, 
who framed that philosophic system from whence has 
sprung the science of the present day. York House was 
then separated from the _— palace at Whitehall by lanes 
and fields. The courtyard and the great gates faced the 
street, but the main front was towards the river, down to 
which the gardens sloped. After Bacon’s fall and disgrace 
York House became the property of the Duke of Buck- 
ingham, in whose time the abode gained special renown 
for its art treasures. The time-worn structure now linger- 
ing in the Embankment gardens, was erected by Inigo 
Jones as a water-gate in connection with York House. 
As viewed from the river it consists of a central archway 
and two side windows. Four rusticated columns support 
an arched pediment, with two couchant lions holding 
shields. On a scroll are the Villiers arms. Viewed from 
the Strand side, three arches appear, flanked by pilasters 
bearing an entablature, on which are four stone globes. 
Above the keystone of the side arches are shields with 
anchors. In the centre are the arms of Villiers, impaling 
those \of Manners. The Villiers motto, Fidei coticula 
crux is inscribed on the frieze. 

Whatever may be the historic glory of this architectural 
relic, its present appearance is singularly miserable. We 
cannot speak of it as having been left “ high and dry” by 
the reclamation of the foreshore. It is “ dry,” indeed, but 
it isdown ina dingy hollow. We might imagine the ancient 
archway surmountd by an inscribed board, declaring “ dry 
rubbish may be shot here.” The spot looks like a temporary 
dusthole. The Thames no longer ripples at flood-tide over 
the lower steps of the water-gate. The steps which 
descended to the water are now buried, and the edifice 
looks as though it were about to sink out of sight like a 
stage ghost through a trap-door. The gardens have been 
carried up to a level which makes the water-gate look 
ridiculous, and one could wish it improved off the face of 
the earth rather than left in its present plight. ‘The great 
misfortune consists in the alteration of the levels, whereby 
tle gate has been subjected to a literal degradation. But 
this is made all the worse by certain other circumstances. 
‘To prevent ingress and egress through the archways, some 
rusty fragments of iron fences have been fastened up 
against the stonework, without any distinct regard to 
uniformity. The pavement within the arches is broken 
and shattered, as if from a small bombardment, and the 
general appearance of things is anything but respectable, 
particularly when contrasted with the smart-looking garden 
in front. 

Can nothing be done to remedy this blot? We might 
rave against the Metropolitan Board, but we are told that 
the Board are really anxious to do justice to this interesting 
monument, only there is a difficulty about the proprietor- 
ship. Somebody claims the gate, or two somebodies, and 
there is no saying but what the gate may get into Chan- 
cery. Judging by its forlorn appearance, we should say it 
was there already. In fact, it seems like a bit of Leicester- 
square let down into the Embankment-gardens, There are 
some people who seem to take a delight in thrusting in 
ugliness where it most offends the eye. Surely, we want 
« more comprehensive Act for the removal of nuisances ! 
Administered by a Committee of Taste, such a law would 
relieve the metropolis of some of the worst of its sesthetic 
horrors. Some of the dismally ugly railway bridges would 
he under the necessity of donning a fresh garb, and there 
would be a little wholesome check placed on the ambitious 
vagaries of the bill-posters. Neither would our railway 
companies be allowed to erect Alpine sheds to dwarf our 
noblest specimens of architecture. We must suppose that 
railway companies never employ architects, and that when 
they want a design for a station or a bridge they employ 
tleir engineer. But to revert to our water-gate, we observe 
that even a thing of beauty is not a joy for ever, seeing 
that its beauty may be marred by being placed in unfa- 
vourable circumstances. The Metropolitan Board would 
gladly take the whole affair in hand if only they had the 
power. They would pull down the gate and reconstruct it, 
viving it a new and elevated foundation, so as to raise the 
structure to a level with the Gardens. It could not be 
made to act the part of a water-gate, but it might serve as 


a land-gate, aud ofiuid a very pretty entrance to the Gar- 
dens from Duckingham-street, Or, if it were not employed 
for any utilitarian purpose, the gate might, at least, exist 


as a memorial of the past, telling of “our old nobility,” 
and standing as a landmark to show where formerly the 
‘Thames was free to send its flowing tide, and where it 
was wont to leave no small amount of mud. Palaces have 
become streets ; but at last the mud of the foreshore has 
hecome dry land—a noble esplanade, green earth and 
blooming flowers. 





Soctkty OF Arts.—The first meeting of the 120th session will be 
held on Wednesday evening next, the 19th inst., at eight o’clock, 
when the opening address will be delivered by Major-General F. 
Hardley-Wilmot, R.A., F.R.S., chairman of the council. 

Tue Mitirary Works at STRASBURG are being vigorously con- 
ducted. The forts are being armed with bronze pieces of 12-centi- 
m>ties, breech-loaders, Eight hundred workmen are employed in 
tue artillery workshops. In connection with the citadel is a pigeon- 
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house with 500 carrier pigeons, to be employed in case of war. 


THE ALBERT BRIDGE. 
No, III. 

Tue Montrose Suspension Bridge, to which allusion was made 
in our last article, is not the only well-known example in which 
the original defective character of the platform and roadway 
was improved by subsequent alterations. Similar improve- 
ments were carried out on the Menai Bridge, after a severe 
storm had destroyed a portion of the roadway and rendered 
the bridge impassable for traffic. Additional rigidity was im- 
parted to the Menai Bridge platform by the application of 
a course of 3in. planking laid transversely through the entire 
length, and bolted through each plank at intervals of 2ft. 6in- 
apart. In order to check the longitudinal motion, two lines of 
balks, each composed of two pieces of Baltic fir, 40ft. in length, 
13in. deep, and 4}in. in thickness, were framed to the trussed 
girders, and bolted up underneath the carriage way along the 
whole length of the platform. Additional depth was also given 
to the wheel girders, and in this manner the total depth 
of the platform—which was originally 1ft. 4in.—was increased 
to 3ft. 4in. From these examples, and other theoretical consi- 
derations, it may be concluded that resistance to lateral or 
oscillatory motion may be provided for by horizontal bracing 
and resistance to longitudinal or vibratory motion by bestowing 
a proper depth upon the platform. A reference to the plan in 
our page engraving of the 31st ult. will indicate the manner in 
which the cross girders of the Albert Bridge are braced together, 
and the cross section in the details in our last number shows 
the arrangement of planking and joists adopted. The diagonal 
bracing in the plan consists of bars riveted to angle irons, 
and connected at the intersections by gusset pieces. 

Our page engraving this week represents a cross section of the 
Albert Bridge which shows the proportion of the columns form- 
ing the piers. Anyone who has observed the piers of Lambeth 
Bridge, cannot fail to have noticed their great lateral dimensions 
proportionally to their height. They are, in fact, vertical canti- 
levers. It depends altegether upon the resultant pressure on 
the pier whether it is in the position of a cantilever or of a simple 
vertical strut. In Fig. 1, let A B,BC represent the inclina 
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tions of the chains on each side of the pier which are equal and 
opposite. The resultant pressure will be vertical and pass 
through the axis of the pier B D. Putting @ for the angle of in- 
clination with the vertical, P for the pressure on the pier, and 
T for the tension on either rod, we have P = 2T x cosin 6. 
Making H equal to the horizontal strain, gives P = 2 H cot. 6. 
If from any cause the pressure should not be vertical, but take 
a direction as shown by the line BE in Fig, 2, then a shearing 


strain is brought upon the bottom of the pier proportional to the 
distance D E, or the space between the axis of the pier and the 
line BE. If BE be considered resolved into the two forces 
BD and D E, the former is resisted by the vertical reaction of the 
pier, while the latter remains unbalanced and tends to pull it 
over. In the Albert Bridge the tensions and angles of inclina- 
tions of the inclined bars are equal and opposite, and the strain 
upon the piers is limited to one of a vertical character. In the 
Lambeth Bridge this is not the case, and there is no question 
that the piers of that structure have considerable shearing strain 
to resist. In order to place the pier in a state of stable equi- 
librium, the line BE should fall within its base. A method of 
counteracting the pull upon the piers or towers resulting from 
unequal loading, and thereby due to an inequality in the ten- 
sions on the two sides of the piers, was adopted at the Pont 
de Cubsac, near Bordeaux. This is a suspension bridge of five 
spans, and it was feared thut, in the case of one span being loaded 
and the others contracted, the piers would be pulled over. In 
order to prevent this, a cable was introduced, passing from the 
top of each tower to the bottom of the adjoining one, and thus 
tying them together. There are two practical objections to this 
plan ; in the first place, a large amount of material is required, 
and it must be borne in mind that no sooner do we begin to 
add extra metal to a suspension bridge, than we at once 
entrench upon the particular advantage of the principle, 
which is, as its advocates are fond of stating, the capability ot 
carrying a given load with the least expenditure of material—so 
far as a static load is concerned the statement is unquestionably 
correct ; when a moving load comes into play the conditions 
are altered very much for the worse—the second practical dis- 
advantage attending the use of these long tie chains is that they 
vibrate under very trifling passing loads. The total length of 
the bridge in question is 1800ft., and Mr. Peter Barlow states 
that during a visit he paid to the structure it was put into vibra- 
tion from end to end by the combined saltatory endeavours of a 
man an boy. 

In the detail drawings of the Albert Bridge in our last 
number the end of the longitudinal platform girder is shown, 
and the plan adopted by the engineer for fixing the ends of the 
rope and the land chains deserve some notice. The end of the 
rope is doubled round the core of the end casting, through which 
the pin passes which holds the pair of inclined suspension bars. 
These latter are themselves connected with the casting which 
virtually constitutes the end of the longitudinal girder, so that 
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use are the land chains, for these consist of wrought iron 
bars attached to the same pin which holds the suspension bars, 
and pass down a vertical tunnel or tube, at the bottom of 
which they are firmly secured. Their duty is very light in com- 
parison with that which generally falls to the lot of land chains. 
They have in the first place to resist any pull that may be 
brought upon the end of the girder by the rope, but have in 
reality little or nothing to do until the centre span becomes 
heavily loaded while the side spans are unloaded. In this case 
there is a tendency to lift the side spans off their bearings, and 
this upward tendency is resisted by the vertical anchorage bars. 
But for this self-containing principle in the Albert Bridge, the 
anchorage bars could not be placed in their present vertical posi- 
tion. Several bridges on the suspension system have fallen in 
France on account of the too great steepness given to the land 
chains. The economy resulting from placing the land chains ina 
vertical position is one of the chief features of Mr. Ordish’s system. 
With the exception perhaps of the effect of temperature, all 
bridges designed on the principle of inclined suspension bars 
possess great advantages over those belonging to the ordinary 
suspension type. They are much stiffer with a given amount of 
material, and, moreover, have not that tendency to acquire and 
transmit undulatory motion, which is so fruitful a source of dis- 
turbance in bridges supported solely by suspension chains. In 
this respect the preference must be given to the Prague Bridge 
over its successor at Chelsea. The effect of a heavy concen- 
trated load would be less felt in the former than in the latter 
structure, and there is besides an absence of all longitudinal 
strain in the platform. This, however, is not of so much con- 
sequence in those instances in which the longitudinal platform 
girder is made very strong and stiff, as it amounts to simply a 
utilisation of material already existing. The stiffening of the 
platform, if that be the method adopted for imparting rigidity to 
the whole bridge, is the difficulty with regard to the structure, 
so far as economy is concerned. For if the platform be designed 
so as to possess the same rigidity as obtains in an independent 
girder of the same span and rate of loading, there is no advan- 
tage derived from the employment of the suspension principle. 
Thus, it appears that a large amount of material is necessary 
solely for the purpose of counteracting or nullifying a defect 
which does not exist in a different principle of construction. 


It will be admitted that the ordinary suspension bridge is 
totally unsuited for supporting a heavy rolling load, that is,a rolling 
load heavy in proportion to the total dead weight of the bridge, 
and the greater the discrepancy the [greater the unfitness of the 
structure. The employment of inclined bars radiating from the 
piers, and supporting the bridge more or less on the cantilever 
system, is a great improvement with regard to the capability of 
the structure to a moving load. In both the Prague and 
Albert Bridges the flexibility of the chain, which is the great 
source of danger, is altogether removed. At one time it was 
proposed, with the same object in view, to make ordinary suspen- 
sion chains of cast iron, so that their weight might act asa 
resistance to vibration. The idea is exactly similar to that which 
induced engineers in the early days of railways to load bridges 
of smail spans with an extra amount of ballast, so that their 
increased vis inertie might counteract the impactive influence 
of the rolling load. Unless the bridge were of very large span, the 
weight of the chains, supposing them to be of wrought iron, would 
not materially assist in checking vibration. Itwould, moreover, be 
very unfortunate if this method were adopted, for engineers are 
now looking to steel as the future constructive material, and 
its employment would decrease instead of increase the weight of 
the chains. The problem which still remains unsolved—both 
theoretically and practically—is whether a suspension bridge: 
designed on the rigid or any other principle can be made suit; 
able for railway traffic. By the term railway traffic, we do no, 
mean the crawling of a train over a bridge at the miserable pac,. 
of three or four miles an hour, but the passage of an express o 
limited mail at full speed. ‘The only actual experiment which 
we can call to mind in which any attempt was made in this 
country to ascertain the effect of the passage of a locomotive 
over a suspension bridge was one carried out on the bridge at 
Inverness. A locomotive was drawn over it by fourteen horses 
going ata trot, and the observed deflection was very small. It 
should be noticed here, as apropos to the remarks already made, 
that the longitudinal girder of this bridge is a very stiff plate 
girder, having a depth of 3ft. 6in. This experiment is of little or 
no value. What is really wanted to be ascertained is, the effect 
of the isochronous repetition of the blows given by the heavy 
driving wheels of a powerful locomotive going at speed. In addi- 
tion to this, if we consider the peculiar surging motion exerted 
on the permanent way by an engine running fast, together with 
the violent oscillation of all the machinery, it must be conceded 
that nothing short of actual experiment will ever decide the 
question satisfactorily. So far as the mere passage of a train is 
concerned, there is no doubt but that it might traverse the 
Prague and Albert Bridges at a much higher speed than that at 
which the Niagara Bridge is continually crossed. A very emi- 
nent authority has stated that, in order to make a suspension 
bridge stiff enough to carry railway traffic, in the proper sense 
of the term, it would require as much material as would suffice 
to construct an ordinary girder bridge. Considering the present 
uncertainty of the whole question, it might be more prudent to 
endorse this statement than to dispute it. 





CoaL AND IRON IN THE UniTEv States.—The Chicago and 
North-Western Railway Company are endeavouring to further 
improve its systein by the substitution of steel rails for iron rails, 
and by the construction of iron and stone bridges where such 
renewuls can properly be made. The company has also executed 
twenty miles and a-half of extensions and short branches, in order to 
accommodate new mines and an increased production of iron ore on 
the Peninsula division. The quantity of anthracite coal raised in 
Pennsylvania to Oct. 4 this year was 15,341,685 tons, against 
14,630,787 tons in the corresponding period of 1872, showing an 
increase this year of 710,898 tons, ‘Lhe bituminous coal extraction 
to Oct. 4 this year was 2,401,636 tons, making an aggregate for the 
year of 17,749,321 tons as compared with 16,767,437 tons in the 
corresponding period of 1872, showing an increase this year of 
975,884 tons. Pennsylvanian coal mining would thus appear to 
have been carried on in earnest this year.— Mining Journal. 


Private BILts IN THE House or Commons.—The standing 
Orders of the House of Commons for the ensuing session have 
recently been issued. During the present month the applications 
for private bills are to be advertised, and on or before the 15th 
prox. notice is to be given to owners of property intended to be 
taken. All such notices are to be accompanied by a copy of the 
standing orders which regulate the time and mode of presenting 
petit in opposition to the bills. With regard to tramways, on 
or before the 15th of December notice is to be given to the 
owners of property and occupiers of houses, shops, or warehouses 
abutting upon any part of the highway where for a distance of 
3vft. or upwards it is proposed that a less space than ft. Gin. 





shallintervene between the outside of the foot-path on either side 
of the road and the nearest rail of the tramway, or less space 
than 10ft. Gin. if it is intended to run on tramway carriages or 





the whole bridge is self-contained. It will be asked of what 


trucks adopted for use upon railways, 
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THE wagon | paper on “‘ The Economic Uses of Blast Furnace 


Slag” was read by Mr. Perry F. Nursey :— 

There was a time in the history of the arts and manufactures— 
and that time is well within the memory of the youngest member 
of the profession—when every department had what were termed 
its waste products. In some instances this waste was an uncon- 
scious one, unrealised by those whom it most affected. In others, 
however, manufacturers possessed a knowledge of their loss, but 
strove in vain to lessen or prevent it. Especially was this the 
case in metallurgical science, where, almost from the first, the 
value and usefulness of many waste products was fully recognised, 
and where continued efforts were made to utilise them. It is but 
a few years since that the gases of the blast furnace were truly 
yet regretfully looked upon as waste, but for which at length in- 
ventive talent found a profitable application. And so in other 
departments jof manufacture, the rapid development of mechanical 
and chemical science has led to the successful application of waste 
substances in directions previously but little hoped for, if not 
wholly unthought of. And thus to-day finds some of the most 
simple of our industrial processes, each the parent of a variety of 
others, all more or less beautiful in their conception and happy in 
their practical results ; all tending to promote and sustain com- 
merce, and to enrich the nations of the world. Witness the ulti- 
mate results of the destructive distillation of coal, or the more 
recent perfect utilisation of the hitherto valueless waste produced 
in the manufacture of spun silk. The term ‘‘ waste products ” is 
now all but expunged from the vocabulary of applied science, and 
that of ‘* bye-products,” so pregnant with meaning, has by common 
consent become its valued substitute. Manufacturers, instead of 
seeking how best to rid themselves of what they in their igno- 
rance decmed a nuisance and an incumbrance, are now for the 
most part busied in devising methods for its careful retention, 
with the view to its ultimate conversion into substantial profit. 

One of the most expensive, cumbersome, and, until recent years, 
useless products in the metallurgy of iron is the slag of the 
blast furnace. The yield of this substance from the Cleveland 


blast furnaces is about half as much again as that of the iron | 


produced, whilst its bulk is more than three times greater than 
that of the metal. In the hematite districts the proportions of 
slag and iron are about equal. This mass of material absorbs anc 
radiates an enormous amount of waste heat, which is so much loss 
of power. Hence attempts have been made to utilise the heat 
thus wasted, but without success. It is a heavy incumbrance, in- 
asmuch as large tracts of land have to be purchased whereon to 
deposit it, the investment being of course wholly unremunerative. 
One iron manuacturing firm at least within the author’s know- 
ledge is excmpt from this tax upon its capital, and that is the 
Hudson Ironworks in the United States, where the slag is used te 
fill in shallow bays. Thus, instead of having to purchase land for 
the deposit of the slag, the latter is actually utilised for the 
formation of land. Again, it is a source of great inconvenience at 
the blast furnace, accumulating there as it does in a hot viscous 
mass, difficult to handle, and requiring special tools for removal. 
In fact the labour spent upon this unproductive substance often 
equals the whole productive labour of the blast furnace. No 
wonder, then, that from the first persistent efforts have been made 
eitber to utilise it or to get rid of it altogether. The variety of 
schemes proposed for either or both of these purposes has only 
been equalled by the ingenuity displayed in devising them. 

The refractory character of blast furnace slag pointed it out in 
very early times as a suitable material’for road-making, and it was 
thus first used, being broken up by hand for the purpose. Lut 
the demand in this respect is comparatively limited, and falls so 
infinitely short of the supply, that our slag heaps have gone on 
steadily increasing in bulk until at old-established works they have 
attained enormous proportions. In some continental States 
where stone is scarce, slag plays a prominent part in road-making 
where it can be procured in large quantities. In Silesia, and other 
similarly situated countries, careful attention has been devoted to 
the treatment of slag in order to render it as suitable as possible 
for road-making, being the only available material for that pur- 
pose. The great brittleness of slag is one of its objectionable fea- 
tures, so that in the first instance attempts were made to devitrify 
it. ‘This implies a supply of cheap fuel, otherwise the process 
would prove too costly. As cheap fuel is scarce, devitrification is 
in some places successfully effected by allowing the slag to accumu- 
late around the blast furnace, and to cool slowly under considerable 
pressure. This method is adopted at Tarnowitz and other districts 
in Silesia, where the slag accumulates to a thickness of 18in. 
before removal. The process is, however, imperfect, only the 
lower half becoming devitrified ; but it nevertheless furnishes a 
good road-making material. 

Another direction in which attempts have been made to utilise 
slag is to adapt it fer constructive purposes. In the Cleveland 
and some other districts the slag is run into moulds and afterwards 
used for foundations, embankments, reclaiming land from the sea, 
and for similar purposes. In the Black Country the author 
has seen walls, and even houses built up of moulded slag blocks, 
and they have in some instances presented a very pleasing appear- 
ance owing to the variegated nature of the slag. Lut in all these 
cases there is a limit to the application, whilst there at present 
continues to be no limit to the supply of the material. Attempts 
have been made to utilise slag for ornamental purposes, by run- 
ning it into moulds and afterwards annealing it. But the latter 
process was found to be too costly, and this anticipated source of 
relief proved to be but one of disappointment. 

In some continental countries building stone is very scarce, and 
as slag appeared to contain the elements of a good building mate- 
rial it was submitted to seemingly endless experiment attended by 
apparently endless failure. In time, however, success came, and 
the result was the production of a very useful material for certain 
kinds of construction. The process of manufacture as carried out 
at Kinigshiitte, in Silesia, consists in running the slag from the 
furnace into a hemispherical basin on wheels. The bottom of this 
basin is covered with sand or fine coke dust to the depth of about 
lfin., and the wagon is drawn to the point where the bricks are 
to be made. The slag and sand are mixed together with a curved 
iron tool until most of the gases have escaped and the mass is 
about the consistency of dough. It is then drawn with the same 
tvol into a moald with a hinged cover, and punctured several 
times to let out the gas. The cover, which fits into the mould, is 
then turned down, and the slag becomes compressed. By the 
time three or four moulds have m filled, the first slag brick is 
sufficiently solid to be removed. This is done by raising a clamp, 
which allows the mould to separate. The red-hot brick is now 
drawn into a kiln, covered over with powdered coal and left to 
anneal, Each kiln contains 1000 bricks, and is from three to four 
days in cooling. Four men can make 500 of these bricks in three 
hours. The loss in the manufacture from breakage is about 20 per 
cent. These bricks are rough on their surfaces, but on account of 
their larger size do not require more mortar than an ordinary 
brick, They do not readily absorb moisture, and for that reason 
are extensively used in the construction of foundations. In Silesia 
these bricks cost 25 per cent. less than ordinary brick. 

In the Hartz mountains the lead furnace slags, which are silicates 
of iron, are run into moulds and compressed, thus forming bricks 
for building purposes. They are, however, of inferior quality. 
being very brittle, and houses built with them are usually coa‘ 
with compo. One of the first successful attempts on the Continent 
to transform slag into a useful building material was that made 
by M. Sepulcre, a Belgian engineer. His process consists in 
running the slag into pits having the sides i at an angle of 
about 30 deg. This quick increase in the sectional area of the 
i allows the solid crust which forms on the top of the slag to 

se with it without becoming attached ; the whole mass of slag is 
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thus liquid, and solidifiesfrom above and under pressure, being left 
several days to cool. When first turned out the stone thus pro- 
duced can be readily broken into any required shape; but it 
gradually hardens on ex to the atmosphere. The primary 
ditions of with this process are t the furnace is in 
good working order, and that the slag contains about 40 per cent. 
of silica. If lime be present in excess, the stone will crumble to 
pieces on exposure. From experiments made by the Conservatoire 
des Arts et Metier in Paris with the stone produced by M. 
Sepulcre’s process, it was found that when made from the slag of 
grey iron it became fissured at a pressure of 3100 lb. per square 
inch, and was crushed under 5700 1b, Stone made from white 
iron showed fissures at34501b., butitdid not give rere 
strain of 12,600 lb. per square inch had been reached. E 
Another application of blast furnace slag on the Continent is that 
of glass manufacture. In Belgium experiments in this direction 
proved so successful that it led to contracts being entered into, by 
the glass manufacturers in some parts of the country, with the 
proprietors of blast furnaces for the regular supply of slag for this 
purpose, The only preparation necessary is to run the slag out 
on to iron plates, and to cool it with water. By far the most 
general method of dealing with slag is to granulate it with the 
view of its ultimate adaptation to constructive purposes ; and this 
course of treatment is carried out in, various ways both in England 
and on the Continent. When in Belgium a short time since, the 
author visited, amongst other industrial establishments, the iron- 
works of M. Dallemagne, at Sclessin. There the slag is granulated 
in a very simple manner. On being run off from the blast furnace 
it is made to pass through a stream of water, which has a sufficient 
velocity to carry the grains of slag into a pit from which it is 
raised, and delivered into wagons by an endless chain with buckets 
attached. The water enters under the slag and the steam formed 
at the junction of the two is said to materially assist in 
breaking up the slag. The only labour required is that of « 
couple of boys who occasionally agitate the mixture of slag 
and water, one at the point of entrance and the other 
near the buckets. The invention of this simple process of 
disintegrating slag, which is extensively used in Lelginm and 
France, is said to be due to M. Minary, director of the Franche 
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their buildings. They cost much less than the ordinary bricks, 
and being almost white give a light, cheerful air to the buildings. 
Another application of granulated slag consists in coating the sur- 
faces of unburnt bricks with it, and burning them out of contact 
with coal. This produces an enamelled face —an appearances which 
is much sought after in some places on the Continent. Hy the 
admixture of slag sand with fire-clay the quality of the bricks 
made therefrom is said to be greatly improved. This suggests the 
application of the sand in the manufacture of bricks for puddling 
furnaces, where a highly refractory material is still a desideratuin. 
The possibility of manufacturing cement from granulated slag has 
been demonstrated at one of the largest ironworks in Germany, 
where experiments were carried on for several years with the view 
of determining the point. Large works have been constructed 
in connection with this foundry, where an artificial cement is 
manufactured which is said to be equal to the best Portland 
cement, and which is produced at a very low price. P 

The important part which carbonic acid plays in rendering 
so uble the various mineral substances required by plants for their 
growth, has led to the supposition that blast furnace slags can be 
wrofitably employed for agricultural purposes. Whether German 
ingenui'y has succeeded in the successful application of slag in 
this respect the avthor is not aware, That English skill has not 
been able to effect the object he is aware, as will presently be 
shown. Hitherto the author has confined himself mainly to the 
theory and practice of continental metallurgists in the matter of 
the utilisation of the slag of blast furnaces, He will now proceed 
to deal with the practical development of the question in Eng- 
land, noticing en paxsent such proposals bearing oa the subject as 
are of interest or value. In this, the home department, as it 
may be termed, the author is able to supply information of a more 
precise and detail character, and to show by diagrams and models 
the exact form of apparatus used in producing given results, which 
results, moreover, are themselves illustrated by samples of the 
various products, 

Amongst the earliest scientific investigators of the question of 
applying furnac: slag to economic purposes was Mr. Lessemer, one 
of our honorary members. In the year 186% Mr. John Gjers, of 
Middlesbrough, also x member of our Society, patented a plan for 


DIAGRAM 1. 
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Compté Iron Company. In these works, which consist of five blast 
furnaces, each producing twenty tons in twenty-four hours, the 
introduction of the system move be in the saving of the wages of 
twenty men who were previously occupied in charging the slags, 
and of five blacksmiths who repaired their tools. The saving 
effected is from 5000 to 6000 francs per annum. Beyond this 
saving, however, there is another absolute gain afforded by the 
utilisation of this granulated slag in various departments of the 
works, The first uses to which granulated slag was there put 
were as a substitute for gravel, and for making the bed ot the 
casting-house. The pigs came out of these beds very clean and 
bright, and were preferred by the puddlers even to those cast in 
iron moulds. This method of using the slag is now of almost 
universal application in the Siegen district in Prussia, where 
most of the furnaces run on spiegel. The cleanness of the pigs 
cast in slag-beds suggested its partial application to moulds for 
fine castings. ‘lhe fine dust was sifted out from the granulated 
slag, and with it the moulds were sanded, the result being that the 
castings turned out better and cleaner than before. As may be 
supposed these applications only consumed a very small portion of 
the slag ; the surplus was, therefore, offered to the railway com- 
panies, and they find good use for it as ballast, paying a moderate 
price for it; the foundries thus obtaining a revenue from what had 
previously been but a source of continual expense. It is stated to 
make a good ballast ; being porous it retains but little moisture 
and packs very well. 

From the first moment that the granulation of slag became an 
accomplished fact its substitution for sand in construction sug- 






gested itself, and its use in this respect has been attended with | 


very good results. It was first mixed with lime and used as a 
mortar, and some having been left from a job was soon afterwards 


found to have become very solid. This was suggestive of further | " 
| reducing the slag coarsely, and the latter for producing a fine slag 


applications—the preparation of concrete and the construction of 
foundation walls, To both of these purposes it has been success- 
fully applied. Then followed the idea of manufacturing bricks, 
and the of the Georgs-Marienhiitte, in Hanover, mix the 
— ae lime, press and sun-dry the bricks moulded 
erefrom, and have used them very largely in the construction of 


The sand thus 
produced was used in place of siligcous sand on the pig beds. Mr, 
| Gjers, however, informs the author that he gave up the practice 
because in Middlesbrough no cover is used over the pig beds, and 
in wet weather some trouble was occasioned by the slag absorbing 


granulating slug by running it into agitated water. 


and retaining water, Moreover, sand is very cheap in that part 
of the country, and the ironwasters there failed to appreciate the 
advantages of having a good flux on their pigs rather than a sili- 
ceous sand covering, which does not tend to promote good yield 
either in the puddling or the cupola furnace. With covered pig 
beds Mr, Gjers experienced very good results. 

In 1871 Mr. David Joy submitted to the iron trade of Cleveland 
a plan for shipping slag in blocks, differing somewhat from a plan 
proposed by Mr. Charles Wood a year previously to the Tees Con- 
servancy Commissivoers, not only for taking the slag to their break- 
water but also for removing it direct from the furnace by an end 
less band. Simultaneously with this a similar plan was projected 
by Mr, Thomas Bell, and soon after practically worked at Walker. 
Messrs. Smeeton and Bowler, Mr. Lurrman, and Mr. Homer also 
deserve honourable mention for the active part each has taken in 
promoting the solution of the slag difficulty, But, perhaps, no 
names have been more prominently before the public of late years 
in connection with the subject than those of Mr, Charles Wood of 
the Tees Ironworks, Middlesbrough, and Messrs. Bodmer of the 
Spring Vale Brickworks, Hammersmith. Mr. Wood has des‘gnet 
and brought into successful operation machinery for the granula- 
tion and disintegration of slags, whilst Messrs. Bodmer, taking the 
results of Mr. Wood's process, have been no less successful in 
utilising.them for constructive purposes. Messrs. Bodmer have 
also devised a speci+] method of reducing slags to a state of 
division of various degre.s of fineness, Mr. Wood's disintegrators 
are of two kinds, horizontal and vertical; the former is used for 


sand. Fig. 1 in the diagram No. 1 represents a plan, and Fig, 2 a 
sectional elevation of the first of these, which Mr. Wood terms a 
slag cooling ine. It consists of a circular revolving table 
composed of thick slabs of iron. The table is kept cool by means 
of water which circulates through channels formed in the slabs. 
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A set of scrapers are attached to a fixed arm carried above 
the table. The table is made to revolve very slowly and the 
liquid slag is delivered‘on to it,and forms itsown thickness, varying 
from 4in. to fin. As soon as the slag has parted with sufficient 
heat to become solid, water is allowed to run freely upon the 
surface, and by the time it arrives at the scrapers it is sufficiently | 
cool to part from the table readily and break up. It then drops 
into the slag wagons, and as each wagon is filledit is removed and 
another takes its place. 

Diagram No. 2 shows the slag sanding machine, which is the 
reverse in principle of that just described; Fig. 1 is vertical sec- 
tion, Fig. 2 a side elevation, and Fig. 3 a transverse section of this 
machine, which in shape somewhat resembles a rotary puddler. Its 
sides, however, are only made sufficiently high to enable it to con- 
tain from 2ft. Gin. to 3ft. of water in the bottom. This cylinder is 
kept in motion by a small steam engine, and the water is agitated 
by means of buckets placed inside the periphery of the cylinder. 
These buckets are perforatedso as to act as screens, to separate the 
sand from the water. They also elevate the sand to the top of the 
machine, where it drops into a spout, and is conducted thence into 
wagons, ‘The speed of the machine is about 100ft, per minute, or 
about four and a-half or five revolutions, according to the nature 
of the slag. Thus, the water is kept in a violent state of agitation, 
and the liquid slag, which is run into it direct from the furnace, is 
instantly scattered in the body of water in the form of sand, the 
water taking up the heat and throwing it off again in the shape of 
steam. The action of the machine is so perfect that no crust nor 
any large pieces are allowed to form. On the table are samples of 
this slag just as it comes out of the machine. The slag is de- 
livered in a constant stream into railway trucks, in a suitable con- 
dition for being dealt with for manufacturing purposes. 

The next point for consideration is the manner in which the 
material thus produced is converted into a commercial article. 
‘There are four chief purposes to which granulated slag is applied: 
these are the manufacture of bricks, mortar, concrete, and cement, 
and chief amongst those who have persistently devoted themselves 
to the question of utilising slag in these respects are Messrs. 
Jsodmer and Co,, who take up the question exactly where Mr. 
Wood leaves it, and so carry out the ultimate application of the 
slag in practice. After proving his machines to be a success, Mr. 
Wood sent some of the slag sand to Messrs, Bodmer, who, by 
mixing eight parts of the granulated slag with one of cement, pro- 
duced a valuable brick, specimens of which are on the table. By 
Bodmer’s process the sand requires no further manipulation thun 
the mixing it with lime, and submitting the compound to 
hydraulic pressure. After two or three weeks’ exposure to the 
air the bricks are found to be fit for use. In making mortar Mr. 
Wood uses five parts of the sand to one of lime, which, when well 
ground up together, form an excellent mortar, nearly equal to 
cement. By adding about 5 per cent. of ironstone to the mass 
Mr. Wood has found that the strength of the material is greatly 
increased, Concrete is made by combining six parts of the rough 
slag from the first machine with one part of the mortar just 
deseribed. The materials are worked up well and moulded into 
blocks, which are found to be very suitable for foundations and for 
the walls of cottages. Concrete made from Mr. Wood’s rough 
slag mixed with Portland cement has beer extensively used in 
carrying out the drainage of Middlesbrough; and, as far as the 
author is informed, its use has proved very satisfactory. The 
manufacture of cement from slag has also been attended with good 
results, as will presently be shown. 

An important consideration in determining the commercial 
success of any invention, and one to which the practical mind 
intuitively turns at the outset, is that of cost. It is satisfactory 
to find that in the utilisation of slag for the purposes mentioned 
the question of cheapness in production has been placed beyond 
doubt, as shown by the following statement of facts, which have 
heen compiled from actual working, and communicated by Mr, 
Wood to the author :— 


SLAG SAND. 

Taking the make of the furnace at 25 tons of iron, there would 
be a yield of about 36 tons of slag. To convert this into sand the 
expenses would be 


s d. 
One man, per day.. «. oo <0 «@ © °) 
8000 gallons (water) at 3d... .. «o. 2 0} per shift. 
Wear of machine .. «6 «e of « 3 o) 


ox 12 + 36 = 3d. per ton. 
Concrete Blocks. 





s. d. 

Rough machine slag, 8 tons .. «+ «- o 4 0 

Slag mortar .. .. 1 ,, o° oe <® 4 0 

9tons oo = 8 0 

Labour, 1s. perton .. .. «+ ee 9 0 
17 9+9= 1s. 11d, 


. lid. per ton, or Jd. per cubic foot. If with ironstone, about 1d. per 
cubic foot. 


Mortar from Slag Sand. 
s. d. 


5 tons sand at 34, ° 
l ton lime, at 158. os «oe «+ oe 


- 13 
+ 15 0 ‘ 





8. d. 

6 16 3+6=2 8 

Grinding oe o «eo ee of ef of 1 4 

40 

Four shillings per ton. 
- Bricks, 

8. d. 
2 tons 10 ewt. of slag sand at 3d. per ton oo c¢ ef O TH 
BAG... cc 06 4c B6 68, Be oy oe 66 We ee ot ce SS 
Wear of machine 1 3 
Coals and water .. oc ec ce ,oo ef ce «8 c6 of cf 1 O 
Labour, &c... os eo 00 ee 8 3 


Per 1000 eo 00 ce ee 
The following analysis of blast furnace slag 
furnished by Mr. Wood to the author :— 


Analysis of Furnace Slag. 





down into a solid compact mass, and hence arises an objection to 
it in thi It is, however, well for certain descrip- 
tions of concrete, and for brickmaking. How far its sponginess 
affects its ce to compressive strain, the author is not pre- 
to state. In manufacturing bricks from spongy slag sand, 

essrs. Bodmer find it necessary to pulverise the sand before they 
are able to use it, in order that it may attain the requisite degree of 


ess, 

e object of Messrs. Bodmer, therefore, was to produce the 
sand in a dry condition, and they effect this end by passing the 
slag through rolls. The slag is delivered direct from the blast 
furnace into a pair of rolls, revolving either with equal or diffe- 
rential surface speeds. If the object is simply to obtain the slag 
in a convenient form for removal, the — s are set wide apart; 
with rolls working at equal surface speeds the slag is delivered in 
the form of a continuous band of the same width as the rolls and 
about fin. thick. The slag is either deposited in a truck direct 
from the rolls or fed upon a forwarding apparatus, as most con- 
venient. With plain rolls moving at differential surface speeds, or 
with corrugated rolls, the slag is delivered in slabs. Slag pro- 
duced in this manner, and without being brought into contact 


with water, retains its crystalline fracture and hardness, as will be . 


seen by the imens on the table. This condition is most 
favourable to its use for ballasting and for the manufacture of 
concrete. If the slag is required for the manufacture of bricks, 
mortar, or cement, plain rolls revolving at differential speeds are 
employed, the rolls being set a greater or less distance apart, 
according to the thickness of slag scale desired. When the 
slag on issuing from the rolls is allowed to drop into water it is 
rendered amorphous without becoming spongy, and without the 
capacity for retaining water peculiar to spongy slag. Such slag 
being very friable, as the specimens on the table show, can be 
further disintegrated, if desired, with facility. With the rolls 
placed very close together and with considerable differential speeds 
a very fine thin scale is produced, especially suitable for the manu- 
facture of slag cement, 

In carrying out their process of disintegration Messrs. Bodmer 
do not employ any special mechanical arrangement. The rolls 
are of the ordinary type, about 25in. in diameter and 20in. 
in oe. Beneath them is a moving shoot by which the 
rolled s “6 is fed either on to a chain belt or a bucket belt, which 
delivers the slag into the trucks. A pair of rolls of the dimension 
stated will take through about 94 cubic inches of slag jin. thick 
per revolution, or working at a specd of thirty revolutions per 
minute, and the slag weighing 120 lb. per cubic foot, 195 lb. per 
minute, or more than five tons per hour. This rate of working is 
found ample to meet the exigencies of the greatest rush of slag. 
Messrs. Bodmer’s method of preparing the slag has not yet been 
adopted in practice, but a licence to work their patents in the 
Middlesbrough district has been granted by the inventors to a 
company which has been formed in the iron districts for the utili- 
sation of furnace slag. The same company have also arranged to 
work Mr. Wood’s patent. 

In converting the slag into bricks, Messrs. Bodmer first feed that 
material into a hopper placed over the measuring apparatus, from 
which it issues in a uniform layer on a carrier belt. At the same 
time the lime and other cementing materials are each fe into a 
separate hopper and measuring apparatus, and upon issuing there- 
from are passed together through a mixing apparatus from which 
the mixture falls upon the travelling layer of slag sand. The 
cementing material and the sand are then passed in combination 
through another mixer in which they are intimately incorpo:ated. 
The compound is then delivered on to a travelling belt, by which 
it is conducted to the brick press. The whole of these opera- 
tions, with the exception of ihe feeding of the hoppers, are 
automatically performed. The brick press is on the hydraulic 
principle, and is worked by a hydraulic force-pump and an accu- 
mulator. It consists of a circular table revolving horizontally, and 
fitted with six pairs of moulds, Whilst four moulds are being 
filled, four others are under pressure, and finished bricks are being 
discharged from the remaining four, the processes being carried 
on simultaneously. The bricks are removed on barrows to the 
drying sheds, where they remain until ready for use. The time 
required for ripening is from three to five weeks, according to 
the character of the lime used, and according also to the weather. 
The press is worked at the rate of seven strokes per minute, 
producing, therefore, twenty-eight bricks per minute, or at the 
rate of 80,000 per week. For this production two men and four 
boys are required, exclusive of wheelers and pilers. 

A series of experiments were made for ascertaining the degree 
of absorption possessed by bricks of various kinds. The bricks were 
dried on a heated iron plate and were then weighed, After having 
been immersed in water for fifty hours, they were again weighed, 
with the following results :— 





Bodmer and Co.'s bricks. 


Blast fur-| 


it to an impalpable powder in company with the lime. The slag 
must be perfectly dry and at the same time friable. The stronger 
the hydraulic properties of the lime used the more reliable the 
slag cement becomes. Practice has, moreover, proved that the 
slag from a grey iron furnace yields the best results. The follow- 
ing table gives the results of some comparative experiments with 
slag and Portland cements. The results were obtained under ten- 
sile strains, and the slag cement was composed of six parts of slag 
from a blast furnace producing No. 3 foundry iron, and one part 
of lime of medium 7 ulic properties. 

The following table gives comparative analyses of slag cement, 
trass, and puzzvlano, and shows the similarity already referred tu 
as existing between those substances. 
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Blast furnace slag. Puszzo- 

-_-—— Trass. ano 

Cleveland district. Wales. s 

eee 36°20) 40°75 (34°00 49°50 45°0 57° 44°50 
Alumina .. .. ». 26° 24°47 (24°33 (15°20 16°42 12° | 15° 

Lime .. «2 of oc, 27° 24°59) [34° )L9°70 26°78 2°60 +8°80 

Magnesia... .. | 9 7°17 «| «5°88 | 8 0°40 1° 4°70 
Protoxide of iron . 1°30) 2°05 0°07 | 8°82 | 5°20 5° 12° 

Potash .. « « — - _ — | 0°46 as 1°40 
Soda .. se of of — - — - — 1’ 4° 

Sulphur .. .. «| 0°40) 0°65 1°72} 1°29); — — _ 

Water... .. oe of — _— - -ji- 9°40 | 9°20 

Protoxide magnesia -- -- _ — § 5°64 —_ | — 








The enn of slag to agricultural purposes, ,to which re- 
ference already been briefly made, is at present very proble- 
matical. Although it contains ingredients which in themselves 
are fertilisers, it is questionable whether these substances exist in 
the proper form for assimilating with the soil. The lime in the 
slag, for instance, assumes the form of a silicate, a totally different 
condition from that in which itis used in agriculture. Mr. I. Low- 
thian Bell, the president of the Iron and Steel Institute, himself 
a producer of blast furnace slag to the extent of about 1000 tons 
per day, informed the author that, being desirous of utilising the 
slag, he granulated some and applied it on land where it was sume- 
what heavy. On comparing the crops on the land thus treated 
with those on similar adjoining land not dressed with slag, he 
could detect no difference whatever. It would, therefore, appear 
that as far as this application is concerned, the conditions under 
which it may be effectively used have yet to be determined. 

Another application, which although it has proved to be more 
successful than the last, is at present quite as far from being 
adopted in practice, is that of a clothing for steam pipes. To 
a the slag in a proper condition for this singular purpose a 

last of steam, water, or air is forced into the stream of viscous 
slag as it is ran from the furnace. Thus treated the slag assumes 
a fibrous form similar to spun glass, and is known as *‘ furnace 
wool.” When the stream of slag is imperfectly acted on by the 
enrrent directed against it small globules are formed about the 
size of shot. This fibrous slag is a bad conductor of heat, and has 
been used as a covering for steam boilers and pipes. Slag has also 
been used for adulterating emery powder. 

Such, then, are the principles and practice of slag utilisation, as 
they exist at the present time. The principles can hardly be said 
to be fully developed, nor the practice much more than in its in- 
fancy. Further investigation, for which there is room, will prob 
ably be found to modify present principles, whilst extended 
working will doubtless suggest alterations in practice. and both 
will add to the discovery of more numerous uses for slag. The 
author is convinced that there three things will result in time, as 
a natural consequence of the general desire to promote the eco- 
nomic use of blast furnace slag, and thus to convert a source of 
absolute loss into a means of permanent profit. And what is true 
as regards the utilisation of slag holds good also with respect tu 
other substances, which may now be treated as waste. Doubtless 
the progress of science, in promoting economy of working, will yet 
lead to the utilisation of substances for which at present no satis- 
factory use can be found. All matter was but so much waste 
before the creative faculty of man provided appliances for its 
utilisation, And so, human progress will further show that what 
is now the veriest waste, wil), in the course of time, assume a con- 
dition of value. Thus, will art be made to approximate to nature, 
in that she will know no waste. 





ON SIMPLE AND COMPOUND ENGINES.* 
By Mr. WILLIAM McNavucut, Engineer, Rochdale. 

Ir is many years since the writer first commenced the 
mode of investigation which is adopted in this essay. It 
probably would not have been carried to its present extent, 
certainly would not have been published, but for the unmis- 
takable and general interest which has been lately taken in the 
subject, an interest which contrasts favourably with the apathy 
of former years, and which has doubtless been excited to some ex- 
tent by the prospect of a permanent advance in the price of coal. 

















Best gault Best stock Sand and Slag and 
clay brick. clay brick.| lime. nace. | lime. 
| Dry slag. Spey slag. 
lb. on, Tb. 02. Ib. 02. Ib. oz, | Ib. oz. 
Weighed dry.. ..) 5 15 41 6 9} ' F 5 7} 
Weighed wet.. ..| 7 2} 5 14} 7 1 7 12 5 144 
Water taken up per 
brick oo oo of 2 . = 6 7} 0 4} 0 6} 
Percentage of water | 
taken up .. «.| 20°26 22°72 7°09 3:97 7°69 











He proposes, First, to examine the ag: eam of saturated steam, 
as elucidated by modern discoveries in thermodynamics, confirmed 
by experiment, and afterwards to examine the mechanical cor.- 
ditions to which it is subjected in 1 and mae engines, 
For this purpose he has constructed the diagrams here exhibited. 
It will be necessary first to explain Fig. 1:— We all know that 
steam esses the property, in common with all elastic fluids, of 
diminishing and increasing in pressure or tension, inversely as its 
volume increases or diminishes, It is also well known that in 
addition to this property it is subject to a diminution of its sen- 
sible heat when it increases in volume, and that such diminution 
of ible heat ind a further diminution of pressure by abso- 





The manufacture of cement from slag presents several features 
which are worthy of consideration. A great similarity exists 
between trass, a cementitious substance found along the banks of 
the Rhine, puzzolano, and blast furnace slag, as will presently be 
seen by the results of analyses. Notwithstanding this similarity 
it does not appear that furnace slag has yet come into commercial 
use as a cementing material, It has, however, been made both in 
England and on the Continent, and has been successfully used by 
those by whom it has been made. But as far asthe author can ascer- 
tainit hasnot yet become a regularly constituted articleof commerce 
in any country. The reason for this appears to lie in the fact that 
unless the slag is disintegrated under pressure and out of contact 
































Silica oo 00 ce ce oe ee 88 25 
Alumina o oe eo 22°19 
Lime .+ «se ce ce «2 ce cf 8 cf 08 ce ce 31°56 Figures taken from experiments made Eperiments made with slag 
Magueria oie choi hoi hip tot gle | ome een sin Grant. “| cement, hy Me. J. J. Bodmer 
Manganese... .. «. o eo ce ee es oe trace, FM 
Calcic sulphide... .. eo ce ce ce ce 09 ce co 295 Weight of —— enatlectrat St ‘aaneiiel Bagg A 
1007s | Samet IAT | cmeing. (Peraauarenecen pee gavaing | ib per 
The author has og referred to the part taken by Messrs, : i weight. square in. 
Bodmer in converting the slag sand ee by Mr. Wood’s 
machinery into bricks. But Messrs. mer have done more 106°7 7 days 157°6 ~~ _ = 
than this; they have designed a system of slag reduction upon 107°6 re 156°56 a - a 
what may be termed the dry principle in contradistinction to 311-75 201-68 “i a Ss 
that of Mr. Wood, which is on the wet principle. This system sie ” ee 
had been perfected after protracted experimental working at na | ” 269°7 - 14 days | 271°22 
blast furnaces in Wales. A careful investigation into the 119°04 = 248°03 ane ae - 
roperties of slag produced in the wet way led Messrs, 119°07 i, 305°89 = _ = 
Box mer to the conclusion that there were conditions to ‘ es 
which 8 so treated was inapplicable. They found 121°0 | « 409°77 = 2 a 
that sand obtained by running the slag into water consisted of + * 14 472°23 - 1 month} 470718 
large and small granules of a spongy porous character and very as 28 499°51 ii si saa 
light. Carefully examined it would seem that the water causes | wessite oan°46 me dl al 
the slag to form lomerations of cellules, each of which encloses ” 
a certain amount. o' ee hai y heated — moisture becomes ” 3 months 558°62 - - - 
converted into steam, which does not escape, but re-condenses upon 
the temperature being lowered. It is found to be practically im- | with water the material is not in a proper condition for the pur- 
possible to dry such sand without previously pulverising it. This pose. Messrs, Bodmer, therefore, — the slag through rolls 
spongy slag, when used as railway ballast, does not readily settle closely spaced, and to produce a reliable cement from it they grind 





lute contraction, as it were, of the particles; and, consequently, a 
complete thermodynamic theory of the steam engine must take 
both of these phenomena into account. 

(2). But here a —— occurs in the disturbing influence on 
each other of the two phenomena. The theory of projectiles 
would be simple and beautiful but for the disturbing influence 
of the atmosphere, The principles of mechanics — so, but 
for the disturbing influences of friction and the inertia of matter. 
And in the case of steam, if the change in its pressure was sub- 
ject to only one of the above conditions—-say the change in volume 
—we should possess a beautiful.and compendious means of inves- 
tigating and computing whatever we required by means of loga- 
rithms, Now, although this method is exceedingly useful for 
rough approximation in practice, and within certain limits, 
yet it is by no means sufficient for the purposes of our 
present investigation, A eat difficulty arises from the 
interference of the thermodynamic law with the law of 
Mariotte, and that difficulty appears almost insuperable. We have 
seen very able and ingenious efforts to master it by algebraical 
analysis ; but it must be confessed that they fail in obtaining sucha 
general concise practical formula for computation as is desirable, 
or we might say indispensable, for general and popular use. The 

opular ideas on the subject are chaos itself, as well they.may be, 

or the subject really is one of considerable difficulty; but the 
writer thinks that difficulty may be obviated by the use of a table 
in connection with a geometrical diagram like Fig. 1, which he 

to describe. The method may be deemed empirical, but 

e writer does not see how the subject admits of any other mode 
of treatment to be of practical utility to, e builders, 
draughtsmen, or consulting engineers, to say aclties of mana- 
d engine drivers--men whose opinions, whether well 
grounded or otherwise, will always possess a great influence 
among the users of steam The method admits 
of + exactness, for if the table and di are not quite 

ect, they can be corrected or oppo 

ithms for the erroneous method in vogue, so that we are only 

ituting one table for another by using our empirical, or rather 
experimental method. 


* Read before the Scientific and Mechanical Society, Manchester. 
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(3) The vertical line to the left is the origin of the figure, or 
what would in an indicator diagram be termed the ay ggmy of 
the stroke; its length is 15in., each inch b apry ey be b., or one 
atmosphere of pressure. horizontal line at the bottom, or the 
abscissa to the curve, is what would in an indicator diagram be 
termed the line of perfect vacuum; its length is 30in. The upper 
curved line is the hyperbolic curve. This has been introduced 


since our conversation at a former meeting on the economical limit | 


of expansion, for reasons which will appear hereafter. The lower 
curved line, situated under the shaded curved space, is the thermo 


dynamic curve, as on that occasion. The shaded parallel space at — 


the bottom of the figure represents the opposing force from the 
condenser, assumed to be 34 lb. 

(4) The thermodynamic curve has teen computed and con- 
structed from the specific volumes of Gay-Lussac, the eminent 


French philosopher, who carried one experiment to the extent of | 


vapourising water into only about four times its volume in a strong 

ed glass vessel, pont mm heated until the water disappeared; 
when allowed to cool a little the water would again Siesee 
visible, and again disappear on being heated; and it is said that he 
indulged in the jocular remark that it would make a pretty 
plaything but for the fear of a tr d explosi What 





that pressure was we do not know; he 5 professes to hive | 


experimented up to.24 atmospheres, or 360 The commence- 
ment of the figure here exhibited is at 15 atmospheres, or 
210 Ib. above atmospheric pressure. At that pressure saturat:d 


steam, not superheated, is, according to our author, 144 times | 
the water which it contains. This volume is represented by | 


lin., and as the abscissa is 30in. long, the whole figure repre- 
sents thirty expansions of the initial volume, or unit of one 
cubic inch of steam containing the une hundred and forty fourth 
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Opposite the No. 6 is 7°58, the area from 0 to 6, and opposite 
No. 20 on the horizontal branch, is 12°88, the area from 20 to 0— 
the sum of these is 20°46, deducting this from the total area 58°99, 
Taste I. 
Areas on the Vertical Branch, from 0 to the Numbers on the 
Diagram. 











| No. Area No. Area. | No. | Area. 

sce 

1 1°05 6 7°58 11 18°87 
2 2°16 7 | os 12 22°71 
" 3°35 8 | Ils 13 27°87 
4 4°64 9 13°33 14 | 36°28 
5 60 =| ow 15°83 15 58°99 





Areas on the Horizontal Branch, from 0 to the Numbers on 
the Diagram. 

















No. Area. No. Area. No. Area. 
1 “34 9 4°07 | 17 0°76 
2 “70 10 4°65 18 10°71 
3 1°06 ll 526 ly 11°75 
4 1°46 12 5°91 | 20 12°83 
‘ 1°88 | 13 659 | 21 14°24 
“ 2°33 | 14 7°3t 22 15°68 
7 2°st 15 8°07 23 17°33 
8 3°52 16 8°88 24 19°26 

_ _- — 25 21°61 





leaves 38°53 for the area of the remainder of the figure, that is the 
' area sought. Now, if we require the mean breadth of this portion 












spheres, the same weight of steam being used in each case and 
ex to six times its initial volume. Bearing in mind what 
has been before expressed, that mean pressure signifies foot- 
— when the piston is one inch area and the stroke one 
‘oot, in this case there would be two cubic inches of steam at 

15 atmospheres, containing the ;';nd part of a cubic inch of water 
uséd with a piston one inch area and one foot stroke. But it will 
be more convenient in this comparison to place the unit of area of 
piston at 24 atmospheres, or 20 lb. pressure and express other 
areas for greater pressures in decimals, Unity will then represent 
the normal area of pistons now in use, The specific volume at 
20 lb. is 5°5 times that at 15 atmospheres, consequently the quan- 

1 

tity of water used in each case will be 795.5 = 395 th part of 
a cubic inch, and the quantity of water is the measure of the 
coal consumed. The first column in Table 2 represents the pres- 
sure in pounds above the atmosphere; the second, the initial 
volume ; the third, the areas contained between the numbers 
0, 5, 9, 11, 12 6, on the vertical branch, and the points indicated 
by A, B, C, D, E(the last being beyond the diagram) and are 
found by deducting the excluded areas of both branches from the 
total area 58°09. These excluded areas are given in Table I, opposite 
the respective numbers, intermediate areas being interpolated by 
proportion in the same way as intermediate logarithms are. The 
fourth column represents the net mean pressure, and is found by 
dividing the numbers in column 3 by six times the initial volume, 
that is, by the length from the origin to A, B, C, D, E, multiplying 
the quotient by 15 and then deducting 35 from the product, 3° 
being assumed as the opposing force from the condenser. The 
fifth column is the requisite area of piston to use the steam from 
the s}sth part of a cubic inch 
of water at the respective initial 
volumes, and is found by the pro- 
portion, as 5°5 the initial volume 
at 20 is to 1 so is any other initial 
volume to the area sought. The 
sixth shows the gain due to the 
different pressures, and is found 
by multiplying the fourth column 
by the fifth, that is the respec- 
tive mean pressures multiplied 
by the respective areas, this gives 
the number of foot-pounds per 
stroke of one foot. The seventh 
column is the area of piston, so 
proportioned to the mean pres- 
sure as to make the foot-pounds 
ia the same in all the five examples, 
i the unit of area being at 20 lb. 
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pressure as before, and 11°5 the 
; 4 mean net pressure, consequently 
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the area multiplied by the pres- 
sure isin the five cases 11°5 foot- 
pounds, 

(10) We have endeavoured to 
avoid the use of symbols in this 
essay, but column § cannot well be 
explained without them. Itrepre- 
sents the residual work in the 
steam in the five cases after under- 
going six expansions. The prin- 




















part of a cubic inch of water, the length from the origin of the 
asbcissa measured in inches, and parts to any point, represents the 
number of expansions, and the length of the ordinate at any point 
in the abscissa—which we will call the breadth of the figure at that 
point—represents the eens pressure at that point in 
atmospheres, which, multiplied by fifteen, gives the same in pounds, 
The position or locii of about fifty points were calculated from 
Gay-Lussac’s table of specific volumes, pricked very exactly with a 
fine needle point upon the paper ar the curved lines drawn 
through them. The result is, the lower or thermodynamic 
curve, constructed as, I believe, from the most careful ex- 
periments with excellent apparatus by an eminent experi- 
mentalist of acknowledged ability, and therefore, we may 
presume, not very materially different from the true curve of 
nature. In which case we may further presume that since 
breadth expresses pressure, length space, and and area work or 
force multiplied by space, quantity for quantity, it follows that 
when we are considering the area enclosed by either the whole 
curve and its abscissa or any of it, or the initial the mean or 
the final breadth of any portion of that area, we are considering 
the physical facts‘or phenomena which really obtain in the dynamic 
action of heat through the medium of steam of the various 
tensions and expansions which may be under comparison, and 
that we may thereby arrive at more correct and reliable con- 
clusions concerning those facts or phenomena than by so-called ex- 
perience derived from steam engines; for in such experience, as 
we know, so many circumstances may occur, and do occur, tending 
to mislead, that frequently, as I feel assured, effects or results are 
assigned to wrong causes, and hence the diversity and uncertainty 
of opinions among men in practice as to the relative merits of 
simple and compound engines. This is a condition which a study 
of the true thermodynamic curve may tend to correct. We maybe 
assured that facts obtained in the laboratory will always conform 
with real practical knowledge, and that real practical oe 
as distinguished from opinion, will always conform with them. 
Thermodynamics may now be called a science. That which until 
a recent period was conjecture is now absolute knowledge. It 
is now known that heat is the source of energy—or rather en 
itself—water being the medium through which it acts. Dr. Joule 
has discovered its dynamical equivalent or limit. The area con- 
tained by the thermodynamic curve expresses the limit of work in 
steam of various tensions and expansions. This we can never 
exceed. No imaginable combination of cylinders or mechanical 
appliances will avail ; how near we can approach that limit will be 
one of the subjects for our consideration. We may here remark 
that this curve has been termed the adiabatic curve by Rankine 
and others, but as that term only denotes the conservation of the 
heat, while thermodynamic denotes the work represented by its 
inclosed area, we have preferred the latter term. 
_ (5) The area of the whole figure measured by our adopted scale 
is 58°99 square inches. Commencing at the top of the vertical 
branch are the numbers 0, 1, 2, 3, &c., to 15, and at the end of the 
horizontal branch are the same numbers extending to 25. These 
numbers occur at every inch, and refer to the table of areas here 
exhibited. Such tables might be made to include fifteenths of an 
inch, in which case it would represent pounds instead of atmo- 
spheres, and intermediate areas micht be got sufficiently near with- 
out any interpolation, a process which is necessary with our present 
limited table. 

(6G) The use of these tables and diagram may be illustrated thus : 
— Supposing we want to know the area of that portion of the 
figure or eo contained between the Number 6 on the vertical 
branch and the Number 20 on the horizontal branch—that is, nine 


atmospheres, or 1201b, pressure, expanded six and a quarter times, 











ciple on which it is calculated is 
this: —Whatevermaybe the length 
of our diagram which includes 





any area under consideration, 
that length is the stroke, or lft.; 
therefore, if, for instance, Gin. of 
our diagram represents Ift., the 





of the diagram, we divide this area by its length measured in 
inches on the abscissa, which on inspection we find to be 10in. from 
the origin; and dividing by this, we have for the mean breadth of 
that area 3°85in.; and if we multiply this by 15, we have 57 79, 
which gives the mean pressure in pounds estimated from zero, from 
which, if we deduct 3t lb., the opposing force from the condenser, 
we have the net ave: pressure, 54°29 lb. Further, if we take 
the volume at six in the compasses, and step it along the abscissa 
from its origin, we shall know the number of expansions, Which 
is 6°25. Again, if we measure the depth or breadth of the 
figure at No. 20 from the curve to the abscissa by a scale of 
inches and hundredths, and multiply.it by 15, we have the tinal 
pressure from zero that ought to obtain if there is no conden- 
| sation from loss of heat to diminish it, or no improper continua- 
tion of pressure from leaky valves or pistons, or from waste space 
at the ends of the cylinders, or from the ports and valve boxes to 
augment it, and this in as pendious a as by the usual 
method, which is not correct. We shall hereafter use the term 
| augment, and augmentation in a technical sense to denote such 
| improper continuation of pressure. 
| (7) Now, when we know the mean pressure in any given 
case we multiply by the area of the piston in square inches, 
and that product by the length of the stroke in feet; 
this gives the number of foot-pounds of work per stroke 
(which multiplied by the number of strokes per minute and 
| divided by 33,000 gives the indicated-horse power), consequently 
| if we conceive the mean pressure found by the diagram and table 
| to be multiplied by the area of a piston of one square inch and one 
foot stroke, such mean pressure becomes converted into foot-pounds. 
This affords a convenient means of comparing various conditions 
of pressure and expansion with each other by comparing the pres- 
sure they exert over the unit of distance or space—the foot. 
| (8) Here we may remark that the mean breadth of the hyper- 
bolic figure is obtained in precisely the same manner. We first 
| find the area and then divide by the length. Strike the upper or 
hyperbolic curve wherever we may, and call the distance from the 
| origin unity, the length of the abscissa x and the ordinate y, then 
| if x be 2, 3, 4, «1 5, &e., the corresponding ordinates will be 4, 4, }, 


“or 3, &e., that is, y =} a curve which, strictly, can 


, neither begin nor end, because when « is indefinitely small 
y wil be indefinitely great, and the converse, but since 
| that in any curved figure whatever the ordinate multiplied by 
the el t of the abscissa gives the element of the area, we shall 
have in this case, writing A for the area, 


. 
| Jrte= ft = 8 = tm eg 


| that remarkable and fund tal expression from which hun- 

| dreds of integrals are inferred. Now, if we add to this the area 

| (= 1) of the lel portion of the figure at the beginning of the 

| stroke and divide the sum by the length of the stroke—(= <) we 
get when the initial ordinate is unity, 


1 
Ps (1 + hyp. log. z) = mean ordinate 


which requires to be multiplied by the actual length of the initial 
ordinate, and which is the well known formula for the mean pres- 
sure, so that we see the same principle is employed in both systems. 
Some modifications of this were prepared for this essay, and bave 
been published in THE ENGINEER, but as they would needlessly 
1 en it they are withdrawn, 

(9) We will now apply our method to ascertain some of the 
conditions of steam at the pressure of 15, 10, 6, 4, and 24 atmo- 























whole diagram being 30in. long, 
must be 5ft., and the residual 
length will be 4ft. This is ex- 
actly the case at 15 atmospheres. 
If the length on our diagram be 
14in., which it isnearly, at atmo- 
spheres, then the total length in feet will be 30--14=2°14ft., and 
the residual length will be 1°14ft.; and so of any other length on 
our diagram. Putting, then, rv for the initial volume, ” the num- 
ber of expansions, ¢ the tabular excluded area of the horizontal 
branch, a the area, as in columns 5 and 7 (Table 2), and r the re- 
sidual foot-pounds, then 
l5e een 30 lb=r 
“(9-5 35) x (1 ) 

for it is obvious that the first quantity within the brackets, being 
the excluded area of the horizontal branch in inches, divided by 
its length also in inches, and multiplied by 15, will give the mean 
pressure, which, being diminished by 3°5 and multiplied by the area 
a, will be the net foot-pounds if the distance were lft., but the 
second quantity in brackets will, from what has just been pre- 
mised, represent the actual distance or prolongation of the stroke 
in feet, consequently the mean residual pressure must be multi- 
plied by this to get the residual work. 

















Tasce II. 

a = 4 ~ 

210 10) 39°73 95°82 

135 | 1°46 38°32 62°19 “26 16°17 “18 4°3 
75 | 2°23 36°61 36°29 “42 15°24 “Sl 2°4 1°78 
45 | 3°37 35°6 22°86 “él 13°95 5 ‘T 37 
20 5°5 33° 15 10 11°5 1°0 0 0 

” Nore.—The left hand Ggures in ohumn 8 ave calculated from the 


areas in column 5; the right hand figures from those in column 7. 


(11) We must now draw to a conclusion for the present, and re- 
sume the subject at our next meeting. The present essay, it will 
be seen, is mainly expository, and illustrative of the method of in- 
vestigation which we have adopted. At present we will describe, 
without much comment, the other diagrams. Figs. 2 and 3 are 
copied from the report of the Boiler Assurance Association for 
1873. The shaded portion in Fig. 3 has been added to represent 
the vacuum obtained in Fig. 2. The indicated horse-power then 
becomes 325 with the first cylinder alone; working compound 
gives 348. The gain, therefore, from four expansions simple to 
9°6 expansions compound, is 23 indicated horse-power. One pound 
and three-quarters of friction on the larger cylinder would 
neutralise this. It is worthy of remark here that the final pressure 
in the second cylinder coincides with what it ought to be by our 
thermodynamic curve, showing that there is no augmentation, and 
suggesting that loss from costing, if any, is compensa for pro- 
bably by the waste space at the ends of the cylinders. The other 
figure (similar to 2 and 3, but not here shown) ex nds 6 times 
in the first cylinder, and 24 times in the second, or 15 expansions. 
When the vacuum is added as above the first cylinder alone gives 
119 indicated horse-power, the two working compound give 120, 
a gain of only one indicated horse-power, from which we must 
deduct the friction of the second cylinder, probably twenty times 
the amount. ‘ . 

(12) Fig. 4 is a perfect simple diagram, the unshaded por- 
tion of Fig. 5 and the shaded Fig. 6 are perfect com- 
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und diagrams—the ratio of expansion being in both cases as 
I to 4, The abscissa in Fig. 6 is compressed to canton the length | 
of Figs. 4 and 5, or proportional to its volume. The horizontal 
lines at a, b, c, &c., in Fig. 6, are squared off from the top of the 
ordinates 0, 1, 2, 3, &c., in Fig. 5, and their lengths laid off in 
dotted lines from the curve in Fig. 5 at a, b, c, consequently, 
Fig. 6, which is shaded, is equal in area to the shaded portion of 
Fig. 5. But the whole of Fig. 5 is exactly equal to Fig. 4, show- 
ing that with perfect figures the compound system is equal to the 
simple. But imperfections—and these are unavoidable—are cer- 
tain to be more adverse to the more complicated machine than to 
the more simple one. 

(13) At our next meeting we shall have to apply our method to 

other degrees of expansion, which will tend to show the practical 
limit. One of the advantages claimed for the system 
is the facility which it affords for carrying expansion to any extent 
without serious inequality of strain in the engine—this we shall 
have to investigate. Another subject will be how near can we ap- 
proach to the thermodynamic curve? This will involve an exami- 
nation of the merits of valves—-cut-off appliances, and pistons— 
a subject which the writer has had abundant opportunities of 
testing practically from personal observation over more than thirty 
years. Another subject will be the regularity of speed claimed for 
the two systems, besides other matters with regard to the limit 
of expansion. A glance at our diagram shows that the ther- 
modynamic curve from above and the back pressure from below, 
between them squeeze, so to speak, the vitality out of the steam 
much sooner than is generally imagined, even when the condi- 
tions are as perfect as they can be; or if we could evade the 
unavoidable loss in translating the steam from the first cylinder to 
the second. Woolf’s original idea was a fallacy, which, although 
now partially exploded, still prevails in a modified form. Great 
expansion requires great final volume, which requires great area of 
piston, which involves great resistance from the condenser ; we 
cannot escape this condition by length of stroke and diminished 
area, as some believe--we might as well try to obtain both power 
and speed at the same time. Work may be dissipated as effectually 
by overcoming a small resistance over a long space as by a great 
resistance over a short space. The contraction from above and the 
resistance below will follow any length of stroke, or any rate of 
expansion, whether effected by the simple system or the compound, 
In other machines the simplest is considered the best, and the 
steam engine is‘no exception ; the y claimed for the com- 
pound system is due to high-pressure steam, of this the writer has 
Soon long convinced, and has for many years insisted that future 
progress lies in the direction of strong boilers, high pressure, and 
small cylinders, on the simple system. But the compound system 
must not be underrated, it has some good points, which, so far as 
he is aware, have not been claimed for it ; they are, however, such 
as when popularly recognised, will, he believes, tend to improve the 
simple system both in construction and in management. Those 
points must occupy our attention at some future meeting. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE general meeting of the members of this Institution was 
held on Thursday, the 30th October, in the lecture theatre of the 
Midland Institute, Birmingham ; Dr. C, William Siemens, F.R.5., 
President, in the chair, 

The minutes of the previous meeting having been read, the 
officers of the Institution were nominated by the meeting for the 
next annual election, and several new members were elected. 

The first paper read was a ‘‘ Description of the Bracket Chairs 
for suspending Double-headed Rails on the West Cornwall 
Railway,” by Mr. James D. Sherriff, of Truro, communicated 
through Mr. William Wright. These chairs are each made in two 
separate halves, fixed one on each side of the rail, the bearing of 
which is on the under side of the upper head; and there is no 
portion of the chair underneath the bottom of the rail, which is 
suspended by the head, with the bottom just clear of the sleeper. 
When turned over, therefore, after the top face has been worn 
out, the bottom presents a perfect face, altogether free from the 
injury that occurs in the ordinary chairs, in which the bottom face 
of the rail becomes more or less indented by bearing on the bottom 
of the chair. The two halves of the chair are secured together by a 
bolt passing through the rail, and fixed to the sleeper by screwed 
spikes. On one side the spike passes through a slot in the chair, 
to allow that half of the chair to slide inwards when the spike is 
slacked, for removing or turning the rail; the slot is blocked by a 
washer, which fits in a recess at the end of the slot, and is kept 
down by the spike head. This chair, of which a specimen was 
exhibited, is believed to have been designed by Mr. Brunel in 1858, 
and introduced by him on lines in South Wales ; it was afterwards 
adopted on the West Cornwall Railway, where it has now been in 
use for eleven years with complete success. In no case has the 
lower head of the rails when turned over been found to be injured ; 
and the result has been thoroughly satisfactory as regards dura- 
bility, safety, and maintenance ; there is an important saving in 
first cost, the bracket chairs being less than half the weight of the 
ordinary chairs, This construction is also free from the risk of a 
rail getting displaced by the loss or slackness of a key; and also ; 
from liability to fracture of the chair in driving the wocd keys used 
with the ordinary chairs. 

The next paper was ‘‘On Tilghman’s Sand Blast Process, and 
its Application for Cutting Stone, &c.,” by Mr. William E, Newton, 
of London. In this process, which is the invention of Mr. 
Tilghman, of Philadelphia, a jet of sand propelled at a high velocity 
hy a steam or air blast is employed as a tool for cutting stone, and 
for producing ornamental carving on stone and other materials ; 
and at a lower velocity of jet it is employed for grinding and 
ornamenting the surface of glass. In the steam sand blast appara- 
tus, the propelling jet of steam issues through a narrow annular 
oritice surrounding a central tube, through which the sand is 
supplied ; the discharge of the steam jet creates by suction a 
current of air along the inner tube, and the sand supplied into the 
tube from a sand box is drawn along the tube, and issuing from 
its orifice is propelled by the steam at a high velocity through a 
nozzle tube, which forms a prolongation of the sand tube. The 
blast of sand is directed by the nozzle tube against the stone to be 
cut, which is held near the end of the tube, and the surface of the 
stone is gradually cut away by the force of impact of the sand 
blast. By traversing the jet across the stones, holes or grooves 
are cut of any form, and to the depth of 2in, or 3in. The hole pro- 


disc! 

with it ; the sheets of glass are traversed across in front of the 
orifice e slot, and their surface is uniformly depolished or 
ground by the impact of the issuing sand blast. means of the 
sand blast, and with the use of suitable stencil plates or coverings 
over the surface of the material subjected to the blast, designs of 
any description are carved upon granite, marble, metal and other 
hard substances, or engraved upon glass with ect accuracy. 
Toughness, elasticity, and the absence of brittleness are the 
qualities needed for the stencil plates to resist the cutting action 
of the sand, india-rubber being especially suitable for the purpose ; 
and even a film of gelatine, having a ——— picture upon it, 
is sufficient for engraving the picture upon the glass by the sand 
blast, the finest sand being then used with theair blast. The sand 
employed is sifted to obtain uniformity in the size of the grains, 
and can be used over Sore repeatedly in the jet. A large number 
of we were exhibited of work produced by the action of the 
sand blast upon different substances, including examples of the 
cutting of grooves for quarrying and dressing stones, the carving 
of designs in marble, granite, wood, iron, and steel, the depolishing 
or grinding of glass, and the production of engravings upon glass 
from photographs. 

The last paper was a ‘‘ Description of a Wrought Iron Construc- 
tion of Observatory for Maintaining Equality of Internal and 
External Temperature,” by Mr. Charles Clement Walker, of 
Donnington. The object of this construction of observatory is to 
obtain uniformity between the temperatures of the internal and 
external air, so as to prevent the accuracy of observation with the 
telescope from being impaired by currents of air of different den- 
sities, such as occur when a difference of temperature exists in the 
surrounding air. For this purpose the walls of the building as 
well as-the roof are constructed entirely of thin sheet iron, and 
have consequently the advantage of parting with their heat very 
rapidly, instead of retaining the day’s heat for a long period after 
sunset, as is the case with thick walls of masonry or brickwork. 
The result is found to be that the internal temperature after sunset 
ismaintained either exactly coincident with the external temperature 
or within less than one degree of difference, whether the external 
temperature happen to be falling or rising during the night. The 
observatory is consequently ready at once for use in the evening, 
without the usual delay before the heat of the day has been 
dispersed and the interior of the building has become cooled down 
to the temperature of the externalair. Suitable doors are provided 
in the flat and sloping parts of the roof, and in the side walls, 
giving a complete range of observations from the zenith to the 
horizon ; and the whole building, including the sides, is mounted 
upon rollers running on a circular rail, and is rotated with the 
greatest ease by means of a hand-winch and pinion, gearing into 
teeth cast on the rail. The —— of the building is less than in the 
rags ge graeme where the top only is made to revolve upon 
the walls, the telescope has accordingly to be centred above the 
level of the walls for obtaining horizon views; and an octagonal 
shape is adopted for advantage of construction and appearance in 
wrought-iron. The telescope is mounted on a central pillar, bolted 
down upon a stone and brick pier, which is isolated from the joints 
and boards of the floor, so that the telescope is kept entirely free 
from vibration, The meeting then terminated. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 

3409. ALGERNON SypNgey Ayre, Kingston-upon-Hull, “‘ Improvements in 
means or apparatus for the compression of oil seeds, to extract oil 
therefrom and produce cakes, which improvements are also applicable 
in the compression of other seeds or matters for the production of 
cakes, blocks, or other forms.” 

3411. Jonn Smita Rawortn, Manchester, ‘‘ Improvements in machines 
for doubling and winding cotton, silk, and other yarns.” 

3412. Leon GincemBre, Boulevart de Strasbourg, Paris, ‘‘ Improvements 
in hooks or clasps, and in the means for securing them to shoes, gaiters, 
and other articles.” 

3413. Tuomas Henry IsHerwoop, Liverpool, “Improvements in and 
applicable to fire-grates and furnaces.” 

3414. ARCHIBALD TURNER, Leicester, ‘‘ Impro 
of elastic fabrics,” 

3415. WiLtiaM McNass, Foulden-road, Stoke Newingtcn, London, “An 
improved instrument or machine for drawing together and securing 
the ends of hoops or bands around bales of cotton or other mer- 
chandise.” 

3416. JAMES Harvey, Lime-street, London, “ Improvements in stills.” 

3419., ALEXANDER MELVILLE CLark, Chancery-lane, London, *‘ Improved 
apparatus and process for the manufacture of artificial fuel.”—A com- 
munication from Emile Francois Loiseau, Manch Chunk, Carbon, 
Pennsylvania, U.S.—2lst October, 1873. 

3421. Wittiam Luck, Peckham, Surrey, “‘ An improved graphoscope.” 

8422. Ropert Witt1aM Morris, Barrow-in-Furness, Lancashire, ‘‘ Im- 
provements in revolving shutters.” 

3424. ALEXANDER HEATHERINGTON, Fleet-street, London, ‘‘ Improvements 
in apparatus for separating substances of different specific gravities, 
especially applicable to the separation of metals, ores, or precious 
stones from earth or other impurities.” 

3423. Henry Barcrort, Newry, Ireland, “ Improvements in the con- 
struction of : team engines.” 

34120, GeorGcE TempLe, Sheffield, ‘‘ An improved piston for steam or other 
engines, or for pumps or for steam hammers.” 

3430, SypNey WILKINson, Sheffield, ‘‘An improved arrangement for 
relieving the Pango in gas retorts.” 

3431. Herman Porn and Tuomas Smpson, Tabernacle-square, Finsbury, 
London, “An improved mode of constructing chests of drawers and 
similar descriptions of carcass drawer-work or other furniture.” 

3432. Ropert Stocks WALker, Gresham House, Old Broad-street, 
London, *“‘ Improvements in machinery for compressing and forming 
into blocks, peat, artificial fuel, and other materials.” 

3433. The Right Hon. James, Earl of Carruyess, Barrogill Castle, Caith- 
ness, N.B., “‘ Improvements in transmitting motion.” 

= Tuomas ApAms, Granby-row, Manchester, ** Improvements in safety 
valves,” 

3436. Samuet CuarLes Dunk, Penge, Surrey, “Improved means of 
[aap sen. telegraph, signal, gate, and other wood posts from dry rot 
and decay. 

3438, JoHN Mipcey, Pudsey, near Leeds, Yorkshire, “ Improvements in 
machinery for twisting fibres.”—A communication from William Cock- 
roft and Reuben Ackroyd, Chester, Delaware, Pennsylvania, U.S.— 
22nd October, 1873. 

3440. Joun Farrpank, Leeds, Yorkshire, “ Improvements in the manu- 

re of nuts or other metal tubes.”—A communication from Samuel 
Vanstone and Alfred eens, Providence, Rus Island, U.S. 

3442. Gzorce CLARK, Craven-buildings, Drury-lane, t.ondon, “ Improve- 

ments in appliances for the preservation of ani...l and vegetable 


ts in the manufacture 








duced in the stone, when the sand blast is directed conti y 
upon the same spot, is conical in form, diminishing in diameter as 
it penetrates deeper into the stone; and to make a hole or groove 
with parallel sides, the blast has to be inclined slightly towards 
either sides alternately. In order to cut deeper than can be 
accomplished at a single operation, the cut is made in a succession 
of stages, and is started wide enough to admit of inserting the 
sand blast into its width for the second and subsequent stages. 


3444. Joun Martin, Aberdeen, N.B., “Improvements in propellers for 
ships, vessels, or boats.” 

3448, ALFRED Vincent Newton, Chancery-lane, London, ‘ Improved 
machinery for cutting and arranging playing and other cards.”—A 
communication from Victor Eugene Mauger, New York, U.S. 

3452. Louts Bois, Lyons, France, ** An improved process of and apparatus 
for manufacturing caustic soda.”—23rd October, 1873. 

8456. Witt1aM Powe. Branson, Fenchurch-street, London, “ Improve- 
ments in the mode of roasting coffee, cocoa, and malt, and in apparatus 





For this purpose two parallel grooves are cut in the first inst 

by a pair of jets at the required distance apart, leaving a project- 
ing fn of stone between, which is afterwards broken away by 
hand; the sand jets are then advanced into the space thus 
excavated, and a second pair of grooves are cut as before, and the 
process is continued until the desired depth of cut has been 
accomplished, For cutting harder rocks three sand jets are used, 
cutting three parallel grooves, and leaving two intermediate fins ; 
also by means of a circular movement of a single jet, a wide groove 
can be cut without leaving any fin tobe broken away. The amount 
of work done by the sand blast is increased by directing it upon 
the stone with a certain degree of obliquity, or by traversing it 
over the surface of the stone, b the r d of the particles 
of sand then reaped less interference with the jet impinging upon 
the stone. Where only a small quantity of material is to be 
ground away, a smaller velocity of jet is sufficient and an air blast 
is used. For depolishing sheets of glass, or converting the surface 
of polished glass into the conditioh of ground glass, the sand is 
supplied in a-row of small jets from the sand box into a long narrow 








8458. SamuEL Warp, Lower Eldon-street, Sneinton, near Nottingham, 
“= ti hinery for the manufacture of looped fabrics.” 
3460. CHARLES Butter Cioveu, Baughton House, Cheshire, “Improve- 
ments in a} tus for curing smoky chimneys and ventilating apart- 

ments and , mines, and ships.”—24th October, 1873. 

2654. Henrietta West, Bray, Wicklow, Ireland, *‘New and improved 
— to be applied to carts, and other vehicles, and to 
ploughs and other agricultural implements, and the like for effecting 
the locomotion of the same.”—7th August, 1873. 

3201. ALBERT Marcius SiLper, Whi! t, London, and JoHNn 
FREDERICK Cooke Farquuar, London, “Improvements in the con- 
struction of lamps and lanterns or similar apparatus used for lighting 

Pog mens and in aj tus for heati 7 

3292. Jonn Gray, Charlville House, ‘Dubin, Ireland, and Epmunp 
WituiaM Dwyer Gray, Middle Abbey-street, Dublin, Ireland, “ Im- 
provements in apparatus for preparing paper for printing.” — 10th 





October, 1873, 
3319. Joun Saunpers Murr, Park-road, Leeds, Yorkshire, “‘ Improvements 
the manufacture of gas.”—14th October, 1878. 
3362. James Unsworrn, Macclesfield, Cheshire, “An improved method 
of manufacturing frillings for trimming purposes,” 17th 0 


October, 1873, 





8407. Tomas Ho.irpay, Cuarites Howiipay, and Epcar Howwripay, 
Huddersfield, Yorkshire, ‘‘ Improvements in means or apparatus to 
facilitate the d: of fabrics and thread or yarns by the use of 
indigo and certain hydrosulphites.”— 21st October, 1873. 

$423. JouN BrownJoun, Clerkenwell, London, ‘‘ Improvements in turn- 
stiles and in 1s connected therewith.” 

$427. WiLL1AM Ropertson and James GuTHRIE OrcHaR, Dundee, Forfar- 
shire, N.B., and Matrnew AnprRew Murr and James McILwHam, 
Glasgow, Lanarkshire, N.B., ‘‘ Improvements in machinery for winding 
yarn or thread, and in part applicable to other machinery requiring a 
varying motion.” 

3437. Epwarp Tuomas Hucues, Chancery-lane, London, “Treating 
wood and vegetable fibre in general by carbureted steam and com- 
pression, to strengthen and preserve such matters from decay.”—A 
communication from John Bennington Blythe, Bordeaux, France.— 
22nd October, 1878. 

3439. Francis WILLIAM Browy, Cincinnati, Hamilton, Ohio, U.S., “ Im- 
provements in tuckers for sewing machines.” 

3443 James BELL, Strathmiglo, Fifeshire, N.B., ‘Improvements in ma- 
chinery or apparatus for wringing and mangling.” 

3445. Joun Rozertson, Nitshill, rewshire, N.B., “‘ Improvements in 
compressing air for burning in combination or mixture with gas or 
inflammable vapour in apparatus for finishing textile or other fabrics, 
= in Fan apparatus where heat is required, and in the means employed 

erefor. 

$449. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improve- 
ments in machinery for printing in colours.”—A communication from 
Elie Gaiffe, Paris. . 

3451. Tuomas James Denne, Dingwall-road, Croydon, Surrey, and Mark 
CuaRLes Denne, Malpas-road, New Cross, Kent, “ Improvements in 
machines for soleing boots and shoes, and for sewing other garments 
and articles.”—23rd October, 1873. 

3453. Dante, Rowiiyson Rarcuirr, Liverpool, ‘‘ Improvements in the 
construction of locks.” 

$455. THomMas ALDRIDGE Weston, Birmingham, “ Improved friction joints 
pad bearings, specially applicable to tollet glasses and other swinging 

rames. 

8459. Toomas James Situ, Fleet-street, London, ‘Improved means of 
and appliances for facilitating the lighting of gas jets.”—A communi- 
cation from Charles Storer, St. Lawrence Metal Stamping Works, 
Montreal, Canada. 

3461. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the construction of elect: agnets.”—A ication from José 
Santiago Vamacho, Havana, Cuba. 

3463, W. JENKINSON, Ham Mills, Stroud, Gloucestershire, ‘‘ Improvements 
in hi or spinning fibrous materials.”—24th October, 1873. 

3464. Witt1am Ginks, Bulwell, Nottinghamshire, ‘‘ Improvements in 

hinery for ng or stitching skins and fabrics.” 

3465. James McGuasuan, Dundee, Forfarshire, N.B., “‘ Improvements in 
softening jute and other fibrous substances, and in the machinery or 
apparatus employed therefor.” 

3466. WiLLIAM HoLtanp, Birmingham, ‘‘ Improvements in umbrellas and 
parasols.” 

3468. ALrreD Leg, Pickering-road, Sheffield, ‘‘Improvements in ma- 
chinery for the grinding of saws.” 

3469, Henry Matrerson, Coventry, Warwickshire, ‘“ An improved mode 
or manner of ventilating close and open fire ranges, and apparatus to 
be used therein.” 

3471. Jon Rzrp, Derby, ‘‘ Improvements in the means of communica- 
pee between the passengers, guards, and engine drivers on railway 

rains,” 

3472. JosepH Warp, Blackburn, Lancashire, “Improvements in ma- 
chinery for drawing and spinning cotton.” 

3473. THoMAS ALDRIDGE Weston, Birmingham, “ Improvements in ma- 
chinery or apparatus for raising, lowering, or suspending weights or 
avy bodies.” 

3474. CHARLEs StepHeEnson, Milngavie, Stirlingshire, N.B., “ Improved 
evaporating or recovering furnace or apparatus to be used for evapo- 
rating the water in soda lye or liquids containing any valuable sedi- 
ment or body, so that the same may be rendered fit for being again 
used for manufacturing purposes.” 

3475, Wittiam Rogpert Lake, Southampton-buildings, London, “ Im- 
provement in apparatus or machinery for driving tacks or nails in the 
operation of lasting boots and shoes, and for other like purposes.”—A 
communication from Lyman R. Blake, Brooklyn, New York, U.S. 

3476. JosepH THomas Par.our, Southampton-buildings, London, “ An 
improved apparatus for registering fares of passengers in tramway cars. 
omnibuses, and other public conveyances, and for other like purposes.” 
—25th October, 1873. 

3478. Robert James Wortu, Stockton-on-Tees, Durham, ‘‘ Improvements 
in steam pumps.” 

3479. ARTHUR Woop, Market Harborough, Leicestershire, ‘‘ Improve- 
ments in the manufacture of venetian blinds.” 

3480. THomas FREEMAN Fincu, and James Fincu, and Ameruyst LuTHer 
Fixcu, Worcester, “Improvements in apparatus for economising fuel 
in fire-grates.” 

3481. Tuomas Braprorp, High Holborn, London, ‘‘ Improved machinery 
or apparatus for washing, boiling, rinsing, wringing, and drying 
wearing apparel, bed and other linen, or domestic or other textile 
fabrics, and partly applicable to other domestic or useful purposes.” 

3482. Ropert STEVENSON SymiNGTON, Glasgow, Lanarkshire, N.B., “ Im- 
provements in arranging and applying apparatus for indicating, 
recording, and giving alarms on the occurrence of change of tem- 
perature.” 

3483. Gzorce GorDON pE Luna Byron, Chuncery-lane, London, “A 
new or improved apparatus or loom for weaving.”— A communication 
from George Merrill, New York, U.s. 

3486. Bensamin GeorGE Georce, Hatton-garden, Holborn, London, ‘‘ Im- 
0 aa in the method of transferring printed matter to plates of 
metal.” 

3491. JAMEs Wapswortu, Manchester, ‘‘ Improvements in apparatus for 
warming, ventilating, and cooking.” —27th October, 1873. 

3402, WILLIAM Penrose, Swansea, Glamorganshire, “ Improvements in 
the production or manufacture of coke.” 

3496. Joun Imray, Southampton-buildings, Chancery-lane, London, 
“‘Improvements in apparatus for coupling and uncoupling railway 
carriages.” — A communication frota Jacob Heberlein, Munich, 
Bavaria. 

3407. Howet Watters and Isaian Rezs, Derwent Tin plate Works, 
Workington, Cumberland, ‘*An improved machine or apparatus for 
‘pickling’ plates in the manufacture of tin-plates and other manufac- 
tures in metals.” 











3498. Laurence Berstey, WitttAM Bers.ey, and James Berestry, Bar- 
row-in-Furness, Lancashire, ** |mprovements in machinery for punchiny 
and shearing metal and cropping angle iron.” 

3490. Henry Lomax, Over Darwen, Grorce Francis Bravsury, Oldham, 


Tuomas Cuapwick, Oldham, and Tiiomas SincLeton, Over Darwcu, 
Lancashire, ‘‘ Improvements in sewing machines.” 

3501. Wirtt1aM WALKER, Newton Moor, Joun Waker, Stalybridge, ani 
Samvuet Wacker, Dukinfield,Cheshire, “ Improvements in direct-actin; 
stcam engines for pumping and other purposes.” 

3503. Epmonp Secures, Rue Sainte Appoline, Paris, France, ‘‘ Improve- 
ments in the construction of harmoniums or similar musical instru- 
ments with loose reeds, whereby new sounds or tones are produced.” 

3505. Henry Younc Darracorr Scort, Ealing, Middlesex, ‘‘ Improve- 
ments in the process of and kilns for burning lime, bricks, tiles, and 
other articles, and for the calcination of minerals.”—28th October, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 

2916. Epmunp WALKER, London-street, London, and WiLiiaM CLARKE, 
Gateshéad-on-Tyne, Durham, ‘“‘ Win .”—4th November, 1870. 

2919. Norman Stewart Wacker, Liverpool, ‘‘ Lead, lead-cased block tin, 
and other soft-metal pipes.”—5th November, 1870. 

2923. Joun Witt1amM Kenyon, Manchester, “‘ Steam boilers or generators.” 
—5th November, 1870. 

2940. JamMes Henperson, New York, U.S., “‘ Refining cast iron for foundry 
purposes, and in the production of wrought iron and steel,”—Sth 
November, 1870. 

2941, Henry WaLKer Woon, Blackweir, Cardiff, Glamorganshire, ‘‘ Dry- 
ing and heating, amalgamating, moulding, and compressing.”—8th 
November, 1870. 

2952. WiLLIAM JouHN CocksurRN-Muir, Glasgow, Lanarkshire, N.B., 
“Tramways.”—9th November, 1870. 

2953. Thomas James Smirtu, Fleet-street, London, ‘Sewing machines.”— 
9th November, 1870. 

2972. RicHaRD PotreR Pgarn and Frank KELsey Peary, Manchester, 
“* Raising and forcing fluids.”—12th November, 1870. 

$143. Georcr Hasextive, South ton-buildings, London, ‘‘ Sheet-metal 
elbows.”—30th November, 1870. 

3391. Witt1am Rosert Lake, Southampton-buildings, London, “Metal 
tubes.” —29th December, 1870. si 








Patents on which the Stamp Duty of £100 has been Paid, 


2850. RIcHARD JaRRAuD Gay, Badshot-Lee, Farnham, Surrey, “ Coating 
walls, &c.”—8rd November, 1866, 

2895. Perer Kirx, Workington, Cumberland, “‘ Rolling metals.”—71h 

2011, Riewane Jous Ep Bow, London, ‘Em d glass cloths 

. RicHarD Jonn Epwarp, Ww, an cloths. ’ 

—8th November, 1866. re 25 aii 

2866, CLixton EpacumBe Broomay, Fleet-street, London, “ Puddling.”— 
5th November, 1866. 

2886. Witt1am Dartow, Tottenham, and Putip Wittiam Seymour, 
Canaing Town, Essex, ‘' Magnetic I 1,”—Fth N ber, 1866, 
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2976. JutieN Francois BELLEVILLE, Paris, France, ‘‘ Spring regulator.”— 
14th N 


1866. 
3061. Percy Granam Bu omer mage n Elswick, Newcastle-on- 
Tyne, “ Corn and -- ce Dhet November, 1 


Notices of Intention to Proceed with Patents. 

2224. THomas Payne, East India-road, Poplar, London, ‘‘ Anti-corrosive 

boiler fluid.”—26th June, 1873. 

2241. Grorce Epwarp ey Stratford, “ Fastening and unfastening 
the doors of railway carriages, &c.”— 28th June, 1873. 

2264. WILLIAM CHARLES ALDRIDGE, Birmingham, ‘Collar studs, soli- 
taires, sleeve links, &c.” 

2272. Joun Perriz, jun., Rochdale, “Scouring or washing and drying 
wool, &v.”—30th — ie 

2278. Sore Sas Donn, i checkin ie = == aay London, “ Destroying 
——— le life ani ts dev ent.” 

2280. Henry Hutcorr Wirners, Longparish, and James BACHELOR, 
Andover, “‘ Reaping or mo machines, &c.”—lst July, 1873. 

2283, Esenezer ENTwIistve, Blackburn, «Railwa: 

2285. Witttam Tomas WHEATLEY, Glasgow, N.B., “ Fastening tires on 
wheels.” 

2291. Susan BIpWELL, JaMEs BipwELt, and ARTHUR BipwELL, Kingsland- 

. London, ‘‘ Tooth-brushes. 

2301. Freverick WILKINSON and JOHN Etce, Manchester, “ Spinning and 
doubling cotton, &c.”—2nd July, 1873. 

2304. Epmunp Dwyer, Brougham-road, Upper Holloway, London, ‘‘Self- 
acting couplings for railway carriages and engines.” 

2310. og ANTOINE Francois Mennons, Rue Basse du Rempart, Paris, 
F * Direct application | of moving force (vis vira) to the propulsion 
of | e, &c., '—A communication from Nicolas de Teles- 
cheff.—3rd July, 1873, 

2315. Joun Bruce Sutton, Manchester, “Self-acting lubricators for 
shafting and other bearings. "—4th J uly, 1873. 

2335, ALEXANDER Browné, South ildi Holborn, London, 
bad ey nan. man &c.”—A communication from the Foundries and 

Forges Company.—5th July, 1873. 

2367. RicHaRD Morr Wanzer, Hamilton, Canada, “ Sewing machines.”— 
Sth July, 1873. 

2379. Henry Duncan Preston CunNINGHAM, Bury, 
“ Working heavy projectiles.”—9th July, 1873. 

= James Hunt, Ewell, Surrey, ‘‘ Preparing peat or peat earth.”—10th 

uly, 1873. 

2390. Wituiam Macrone and WILLIAM MacKkeNnziE, Glasgow, N.B., 
“* Stereotype plates.” 

2394. Harry Fincu Nicnott, Brabant-court, London, ‘‘ Carriage springs.” 
—llth July, 1873. 

2411. Joun Clayton Mewsurn, Fleet-street, London, “ Preserving wood.” 
—A icaticn from Al e Hatzfeld. — 12th July, 1873. 
2615. Witt1amM Honyman GILuespie, Melville-street, Edinburgh, N.B., 

ye Arresting the motion of tramway cars.”—lith July, 1873. 

2485. GopEFRoy SirTaine, Verviers, Belgium, ‘‘Cleansing wools.” 

2497. Henry Kesterton, Park-road, Mosely, near Birmingham, ‘‘ Steam 
boilers.”—19th July, 1873. 

2604. Thomas Conpett, Spencer-streect, Birmingham, “ Ball joints.—1st 

August, 1873. 








near Gosport, 








2618. FREDERICK AvuGusTUS Paxuer, 8 th ton-buildi London, 
* Electro-magnetic engines.” —A communication from Charles Gaume. 
—2nd August, 1873. 

2669. JoHn ILwray, Southampton-buildings, Chancery-lane, London, 


“ Discharging and loading of couls, &¢c.”—A communication from the 
Societé des Mines de Lens.—11th Av gust, 1873. 

2726. THomMAsS ALFRED WILLIAM CLARKE, Leicester, and EDWARD TURNER, 
Bedminster, ‘‘ Packing for glands.”—16th August, 1873. 





2747. Ropert TurRNER and GrorGE RoBEeRT ROLLason, Birmingham, 
“Counteracting the weight of pendant sliding liers.—20th 
August, 1873. 

2810. ARCHIBALD THomson, Liverpool, ‘‘Screw steamships.” — 27th 


August, 1873. 

3043. ARCHIBALD TuRNER, Leicester, ‘‘ India-rubber hose = tubing.” — 
A communication from Charles Righter. —l6th Seng 73. 

3187. NatHan Tompson, Southamp London, “ Stopping 
bottles, &c.”—Ist October, 1873. 

3252. EvGEne Voisin, South-street, Finsbury, ALR “Cupola furnaces.” 
—ith October, 1873. 

3291. ALBERT Marcrius SiILBer, Whitecross-street, London, and Joun 
FREDERICK Cooke Farquuaar, Long-acre, London, “Lamps and lan- 
terns.”—10th October, 1873. 

8311. Joun Exuis, Seacombe, “ Arranging, planning, and constructing 
dwelling-houses,”—11th October, 1873. 

8327. Henry James SuRMON, Belvedere, ** Gas.”—14th October, 1873. 

3332. Joun Licutroor SHorrock, Accrington, “‘ Washing or cleansing 





clothes, &c.”—15th October, 1873. 

3424, ALEXANDER HEATHERINGTON, Fleet-street, London, “ Separating 
substances of different specific gravities. 

3432. RopertStrocks WALKER, Guebem House, Old Broad-street, London, 
“Compressing and forming ‘into blocks, peat, artificial fuel, &e.”—22nd 
October, 1873. 

3451. THomas James Denne, Dingwall-road, Croydon, and MarK CHARLFS 
Denne, New Cross, “ Soleing boots and. shoes, &e. "23rd October, 1873. 

3470. WiLuiaM Roert Lake, South ild , London, “ Nails 
or tacks.”—A communication from Lyman R. Blake. 

3473. Tuomas ALDRIDGE WESTON, Birmingham, = Raising, lowering, or 

omens weights or heavy bodies.” 

3475, WittiaM Ropert Lake, London, “ Driving 
tacks or nails in the operation of Tasting boots and shoes, &c.”—A com- 
munication from Lyman R. Blake.—25th October, 1873. 

3481. Tuomas Braprorp, High Holborn, London, ‘* Washing, boiling, 
rinsing, wringing, and drying wearing a: 1, &c.”—27th October, 1873. 

3501. Wittiam WALKER, Newton Moor, Joun WALKER, Stalybridge, and 
SamueL Waker, Dukinfield, “ Direct-acting steam engines for 
pumping.”—28th October, 1873. 

3511. Jonn DeaRNaLey and WiLt1AM JorDAN Porter, Dukinfield, “ Rail- 
way chairs.”—29th October, 1873. 

3521. GrorcE CLARK, Craven-buildings, Drury-lane, London, “‘ Preserving 
and cooking animal and vegetable substances.” 

3537. GrorcE HASELTINE, Southampton-buildings, London, “ Metallic 

A communication from Stephen Wells "Wood —30th 





hnila? 





3544, ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘‘ Making 





ditches, drains, &c.”—A communication 4 Theobald Fitz Randolph 
—3lst October, 1873. 

3578. GeorcE HASELTINE, Sor ton-buildings, London, “ Cylindrical 
and other boxes, &c. a Se from Timothy J. Powers.— 


3rd November, 1873. 


All persons having an interest in in opposing any any one of such applications 
should leave particulars in writing of their objections to such applications 
bo he office of the Commissioners of Patents, within twenty-one days of 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged ms ad published by 
the authority of the Commissioners of 


Class 1, ~PRIME MOVERS. 
Including Vixed Steam and other Engines, p hwy Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1507. J. T. ase Apr 387 London, ‘ Bemomising = communication.— 
Dated 25th 
This consists in injeting a combination of air and steam into the smoke 
ond tone apane in cone ree iran purpose of momentarily 
the passage of the smoke and gases to the tubes or flues, and thereby 
supplying them with sufficient oxygen for their perfect combustion. 
1 531. J. OnpHam, jun., Choreton-upon-Medlock, ** Means for 
economy in fuel in steam generators.” —. \pril, 1873. 
The inventor dispenses with the brick fire bridge in boiler furnaces, 





ent of vertical water tubes. He also autos 


arid substitutes an arran, 
the back end of the boiler above the outlet end 


a curved water chamber 
of the internal flue. 
1587. A. Brapsury, Oldham, Lancashire, “‘ Furnaces for raising steam, &c.” 
—Dated 28th April, 1873. 
The novelty of this invention consists, First, in co-mingling and 


combining steam and es air of the atmosphere together, and applying the 
mixture to the (gtd of bg my | the smoke, the fuel, and 
at the same time increasing the durability of the grate bars. Sonne. 
in napede combination of the p for effecting the above aes wey he a 
mee pipes (furnished with slits or omg for su lying the 
xed bel iow the dead plate or front of th th the 4 


bars and other apparatus usually te Ae in rye 

1553. J. Buonpet and E. 8. J. Bruneau, ey “ Boilers and furnaces 
ee So ane ee ting and 
vention an improved steam genera‘ and super- 
A tube boiler is divided by a horizontal dia — 


heating boiler. the 
lower tubes heating the water and the upper tubes su gz the 
steam. Below the oiler is arranged a moving fire-grate ine of bars 


fixed on a travelling chain, to which fuel is supplied from a hopper by a 
rotary spreader. e hot gases from the fuel return to the front, pass 
through the lower tubes, and return by the upper tubes. For boilers con- 
sisting of a main body with two ps below, a moving grate is 
applied to the main body, and to each of the generators. The hot gases 
fiom the latter are een ow by a return flue to pass through the upper fire 
and mingle with its products. 


327 


edges of the’ ftting a are © made to clip the dian of the block, the fitting 4 in 
this case red by screw-bolts and nuts. Or the block and 
fitting may be olaeed by a cast iron base enclosing the block made iu 
one piece with the fitting of the connection. W several connections 
require to be fixed near each other, a bed or foundation for the same is 
used, lewis bolts being cemented in it to which the fittings are attached. 


3484. E. O. Ricuarn, Quebec, “ Brakes and couplings of railway trains.” — 
Dated 27th October, 1873. 

This invention relates to means for preventing collisions on railways, 
and those accidents liable to occur by the cars jumping the track, aul 
consists in devices constituting the brake and coupler, whereby the | rake : 
of each cur may be applied in succession from the rear of the train, 
from any car, and whereby the uncoupling of the rear or any other e« at 
will cause the brakes to be “‘ put on” automatically with all the power duc 
to the steam and momentum of the engine. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Overations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1518. T. E. Yares, H. Yares, Cleckheaton, Yorkshir:, and W. H. Kevvert 

Liversedge, Yorkshire, ** Wire cards. "Dated 26th April, 1873 
The wire to be employed in the manufacture of cards, according to thi« 
invention, is passed between squeezing or flattening rollers, the pressur 
on the rollers being obtained through the agency of a tappet or other 





3487. G. HaSELTINE, "9 “* Motive power engine.”—A 
Dated 27th October, 1 
This Seesiion is hn , aot for working machinery hitherto 
driven by manual labour in places ere steam power is prohibited. It 
in the ar of cylinder and crank shaft bearings at 
either side in one bracket common to both. Also in the introduction of 
the water from opposite sides to the cylinder, thereby obtaining a pres- 
sure of water on the same perfeetly counter ; also in the employ- 
ment of elastic pipes or conduits between the air vessel and the water 
distribution or inlet boxes, and in a loose water distribution-box adjust- 
able to the cylinder ports in the direction of the longitudinal axis of the 
cylinder. 








Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 
om, = O’Berne, Dublin, ‘‘ Folding heads of carriages.” —Dated 25th April, 


T™ e +o of this invention describes facilitating the opening and 
closing the heads of carriages by compressing a spring contained in the 
head pillar, and by turning inwards the top back prop by the action of 
opening the door casing of the carriage, and thus enabling the head to be 
directed backwards. 
™. a. P. Savace, 


Pe to this provisional specification stone blocks are employed, 
they rest upon a planked bed, and each stone is separated from the other 
by a thin board. Wooden blocks may be used in a similar manner. 


1542. O. D. Deacon, London, ‘* Ships’ boats.”—Dated 28th April, 1873. 

The boat is conatructed in the ordinary manner, but has attached 
thereto certain portions which are capable of being raised so as to form 

a double boat, the upper portion being capable of being raised or 
iowesed, and being formed in two longitudinal sections which work on 
hinges or on pivots or screw pivots at each end of the lower portion of 
the boat. The sections of the upper portions of the boat are raised and 
lowered by means of rack and pinion arrangements, and the boat is 
released from standards or from ordinary tackle suspended from davits 
by withdrawing the pivots from the standards or blocks in which they 
have been inserted for the purpose of retaining the boat in position. 


1546. P. Harris, R. Harris, and W. Love, Glasgow, “* Regulating the 

of marine engines.” — Date! 29th April, 1873. 

pe is fitted so that the water outside may communicate with a 
m3 inside the ship provided with a diaphragm connected to a valve in 
a small steam-pipe, the valve when open leading by another pipe to the 
condenser. Ata part of the small steam-pipe, in convenient proximity 
to the main regulator valve, there is connected to it a cylinder having in it 
a plunger working through a stuffing box, and this plunger is connected 
to the throttle valve and is loaded by weights. When the relative outside 
water level near the propeller is lowered the steam valve opens and 
reduces the effective pressure under the loaded plunger, which, 
descending, causes the throttle valve to be closed to a corresponding 
extent. 
1560. R. Rover, New Cross, 

rafts."—Dated 30th April, 1873 

The chief feature of novelty in this invention is the so const ructing the 
captain’s bridge that it shall be effective also as a life-raft. This is done 
by constructing it on the cellular principle and fitting it with hollow 
seats capable of holding provisions, stores, compass, sails, oars, and other 
things requisite for use. It is so carried or supported that it can be 
quickly launched with great safety with crew and passengers aboard. It 
is pro} to carry one, two, or more of these bridges or rafts, according 
to The size of the vessel, and to place them in front of the poop and fore- 
castle cabins or in other positions. 

1568. H. H. Hensoy, London, “‘ Coastruciion of roads.”— Dated 30th April, 
1873. 

This invention relates to the construction of roads consisting of frag- 
ments of granite or other stone, with which may be combined pieces of 
wood laid down and cemented by asphalte or other bituminous 
material of a binding nature, and smoothed on the surface. One method 
described is to lay first a stratum of larger fragments. and eement them 
either by storing them before laying among melted bituminous matter, or 
by pouring melted bituminous matter over them when laid, and to lay 
a second stratum of smallcr fragments cemented in like manner and 
smoothed. Another method is to lay fragments of fstone as for macadam- 


Downham, Norfolk, “‘ Paviag.”—Dated 23th April, 


p Senden, “ Captain's bridge as self-launch ing life- 


ising, to level by rolling, and then to fill up inequalities with a bituminous | 


matter consisting of asphalte or other bituminous material mixed with 
sand, ashes, iron ore, or the like substances. 
1625. J. Grice and E. J. Harrison, Birmingham, “ Gridiron steps.”— 
Dated 6th May, 1873 
This invention consists in making gridiron carriage-steps by welding 





to the edge of a blank or piece of wrought iron the arm of the step, and | 
afterwards heating the blank to a forging heat and yap upon it in | 
dies worked in a stamp, sv as to give to the blank the general shape of 


the step. The fins or superfluous metal left on the partially made step 

by the stamping process is next removed by a pair of clearing dies 

worked in a press, and the step is ready to be finished by hand filing. 

1685. UC. D. Apet, London, “* Turntables."—A communication.—Dated 9th 
May, 1873. 

This invention consists in constructing turntables of an inner and outer 
circular rail for the foundation, and a corresponding inner and outer cir- 
cular rail for the turning portion. Such circular rails have rounded 
hollows, and between the upper and lower rails are interposed balls 
running in such hollows. These balls are kept equidistant from each 
other by means of guide rings having holes, into which the balls are 
fitted so as to turn freely therein, and the guide rings are provided with 
projecting studs to keep them in a central position between the circular 
rails. The inner and outer circular rails of the turning portion of the 
turntable are connected by radial tie ribs, and the cross rails on which 
the carriages run are secured to the circular rails and tie ribs, The 
lower circular rails are secured to circular foundation rings connected by 
radial tie ribs, and to the outer foundation ring is fixed a cylindrical lip 
or casing projecting up to the top of the turntable, and rovided exter- 
nally with brackets on which are fixed the abutting ends of the rails 
rom which the earriages run on to the turntable. 

1705. I. A. CHomet, Leverpool, ‘* Ships’ berths.” —Dated 10th May, 1873. 

The features of oe which constitute this invention consist of a 
berth hung by a suspension frame to a ball and socket joint or other 

r joint d firmly by a rod to the deck overhead. All cir- 
cular or revolving movement of the berth is prevented by connecting the 
head and foot by means of guiding pins with an ae frame sus- 

ded to the corresponding sides of the room me is com: 
ht pieces connected by a third anaerthe berth. The uprights 
are —— ed by hooks and eye-bolts, and the piece underneath is con- 
—— them by hin; ees or similar joi ee that the entire frame is 
y 3, while slots are 
ng Fina to allow the vertical swing of the 
the bottom of the berth running 








ts of the frame must be set at an obtuse angle to the bottom, so as 
te mit of the longitudinal motion, and the ends of the berth are cut in 
& correspon angle. 

1712. 8. T. | cag Worcester, “* Railway points and signals.”—Dated 10th 


May, 
Tie ttings of the connections of railway points and signals such as 


cranks, mr signals or indicators us ordinarily 


1 equivalent, which will impart intermittent pressure, so tha 2 
wire passing between such rollers will have portions of its leng’ 
flattened at intervals, the intervening length being left round or of th : 
original form. 
1559, A, Srrance and K, H. Cornisn, Battersea, London, “ Spinning 
machinery.” —Dated 30th April, 1673 

(1) A flat disc on the lower end of each spindle driven by a flat-edget 
wheel at right angles to the lower surface of the disc, revolving on 4 
horizontal shaft common to as many wheels as there : tre spindles to be 
driven, the said wheels to be movable from one side of the diameters of 
the discs to the other by moving the horizontal shaft backwards and f~ 
wards. (2) The moving the said shaft backwards and forwards. (3) T 
increasing or diminishing the apeed at which the spindles revolve ut } 
sure, and with measurable accuracy by means of said shaft (4) 1 
power of twisting from left to right, or Tight to left, by merely brin f 
the driving wheels into contact with one side of the diameters of the ai<c~ 
or the other. Cable twist can be effected as sharply as ordinary twi-t 
(5) The producing these effects without stupping the motive power o 
interfering wfth the gearing of the machinery by simply using a sc 
lever.or other power, to move the horizontal +haft. (6) The sto pri ing « 
single spindle or all the spindles in « frame. instantaneously and » 
taneously. (7) The increasing the velocity of the twist to a one “or ith 
unattainable. (8) The smoothness and regularity of the actio (4) Th 
whole invention substantially as described 








ew, 


1578. O. P. Wurrenteav, Lancaster, “‘ Dampiag warps.”—Duted let M 
1873. 
This invention consists in a trough contairing water a other li 


which water or other liquid is applied to the warp by the cap ills 
attraction cf a band of woven fabric or other suitable porous materi! 
one edge of which enters the trough and the other is in contact with th 
wv arp. 
1580. W. Henson, London, 
en, 3 is ‘ 
This invention consists in the employment of alpaca for weav'n < 
velvet, plush, or terry goods, in lieu of silk and cutton materials as 
hitherto. 


“* Raised or cut piled fabrica.”—Dated Qed 





1592. H. M. Kevsnaw, York, “Carding wool, d&c."—Dated 2nd Mov, 
1873. 
This improvement consists in making the foundation or material i 


which to fix the teeth of such cards of macintosh-cloth, felting, paper, o 
a cloth composed of woollen and cotton, and covering the same with 
thin layer of lead, zinc, tin, copper, or other suitable metal or materi 
By this means the inventor is enabled to make card- covering at a much 
cheaper cost and of a far more desirable character. 





3545. D. Foxwe.i, Manchester, ‘‘ Punches and dies."—Dated 3lst Octo 
1873. 

This invention relates to metal cards formed of strips or fillets of stec! 
or other metal having teeth punched and bent or turned from the mer»! 
itself, and consists in improved punches and dies for forming the teet! 
which, as well as the strips, are of any required size and strength ; anil 
also in improved modes or methods otf making and setting the lies and 


punches, and in the machinery or apparatus connected therewith. 


Class 4.-AGRICULTURE,. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, dc. 
1520. J. Hasson, Bueh, County Antrim, /reland, and T. Hester, Ma 
Ayrshive, N.B., “* Thinning turnips, &e."—Dated 26th April, 1873 





The frame is supported on a pair of wheels fixed on an axle, ¢ 
is loose on the axle a bevel wheel which is in gear with a eve 
the front end of a longitudinal shaft having fixed on its back en’ a wi 
centre on which the hoes or other thinning parts are fixed. A transvers 
bar is fixed on the underside of the frame and carries a pair of  . 
coulters or small shares for paring or slicing the sides of the drill. 17) 
hake is fixed tu one side, so that the horse may walk along the furr 
on one side of the drill that is being thinned, and the handles are a! 
set to the same side, so that the agriculturist may follow in the sa 
furrow. A light wheel is fixed adjustably to one of the handle bars i 
regulate the depth at which the thinners work 
1551. A. Donetrr, Amiens, France, ** Cleaning, 

especialy outs,” —Dated 2h April, 1873 

This provisional specification describes a com}ined apparatus whic 
oats are cleaned, sorted according to the size of the grains, the 
sizes bruised or flattened separately, then remixed, again cleaned, « 
finally put into sacks. An essential feature is the sorting of the 
into sizes, and the brushing of the several sizes separately ; the oy» 
is thus properly effected, which is not the case where all a 
together, for then cither some are bruised too much or others t 


utfening gr 


siding, and 








Class 5.—BUILDING, 


Including Brick and Tile Machines, Bricks, Tiles, Drain P 
and House Fittings, Warming and Ventilating, de. 


1497. A. Souver, London, * Apparatus for extracting carth or 
Joundations sunk under air pressure.”—A communication.—Dateui — 
April, 1873. 


This invention refers to a method of extracting earth or soil f: 
caissons or other apparatus of the same kind used for foundations uni: 
water, and also of filling up the foundation with concrete or other 
material without passing the earth, soil, or material through the ord 
air chamber. <A reservoir is placed in the caisson and filled w 
One end of a pipe dips into this reservoir, and the other is open ; 
communicates with the atmosphere. Wheu the foundations are t 
sunk the caisson and the above-mentioned pipe are filled with y 
then before the extraction of the soil is begun, compressed «1: 
introduced, which drives the water out of the caissua. fhe work. 
then enter the caisson, dig up the soil and throw it into the 






rese 


from which it is lifted out through the pipe by means of pails, ) 
or any other lifting machine, without having passed through th 
chamber. The material for nlling up the caisson can also be lows 


through this pipe. 
1499. P. Jexson, London, 
Dated 25th Apri, y 
Best pasteboard is 7 


“ Materials for voofing."—A communicatio» 


t into a boiler filled with tar, Limmer asp 
powdered silicate of a, and potash or liquid flint, or other solulne « 
insoluble silicious earth. After boiling it is passed through roticrs, 
sanded, rolled again, and dried. When applied to roofing Erichsen s 
India mastic is painted over it, and it is then sanded. The mode of 
preparing the mastic is desoribed. 

1512. T. Grimectesy, and F. Grimeceny, Mull, “ Machinery for meting 

bricks.” —vated 6th April, 1873 

There are two chambers at lower end of pug mill shaft, which carries » 
revolving cam, and communicates a to and fro motion tu a slide ; the ca: 
forces the mi terial into one chamber, where it is confined by the pi “ 
and slide until forced through the die or dies; the slide goes back, audi 
the cam then continues to the other chamber where the material is retaincd 
as before. One slide is out while the other is in. 

1524. G. M. Wensrer, Aston- jucta- -Birmingham, Warwickshire, ‘ 
heating and cooking purposes.” —Dated 26th April, 1873. 
This i ved stove is mounted upon legs in the usual manner of sich 

fire-chamber is fitted at each side with a hob, which 

uisite can be employed for cooking purposes, the said fire- 
ig tted therein an , which is so sha as 
the largest extent under the before 

named — which are placed at either side. of the said body or fire- 





' Stove for 





made have flanges, which are secured by screw-bolts to wooden sl 

embedded sd in the a a to invention, in place of wooden 
sleepers hollow or [oa * cial stone, con cement, 
or burnt are used, the fitting of the connection being so constructed 


that it ‘an take into an undercut recess in the surnmit at the block and 
be fixed therein by cement ; or the undercut recess is omitted and the 





ribed. The said body is continued upwards 
gradually becoming narrower to a sufficient degree as to constitute a neck 
or draught flue, and is again at a higher elevation gradually widened 1 
constitute an upper chamber, which 1s fitted with an air-tight lid; an: 
the smoke caused by combustion of the fuel employed being caused : 
pass throngh pumicestone, or other suitable material with which th 
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upper chamber is charged, is thereby for the most 

the remainder or waste part passing away through a 

that purpose. 

1536. T. Onton, Loughborough, Leicestershire, and W. Onton, Sneinton, 
Nottinghamshire, ‘‘ Domestic fire-grates or ranges.”—Dated 28th April, 
1873. 


condensed, 
os provided for 


The novelty consists in stopping up the bottom of the flue of domestic 
fire-places and covering the grate with a plate, having a pipe at the back 
to pass the products of combustion into the flue; the said plate has 
perforations in which pans or other vessels ~~ be placed; the draught 
through the fire and flues of the oven and boiler is regulated by 


dampers. 
1565. J. Srapp, sen., Torquoy, Devonshire, “ Sash-weights.”—Dated 30'h 
April, 1873. 


This weight has an iron band with swinging handle, through which it 
passes; a stop at the top about 3in. down, which when the cord is in its 
proper place the handle of band will always be at the top, and weight 
suspended by stop on the band; directly the cord breaks the bind or 
handle will slide to the bottom, the handle being 4in from the sill, in 
boxing. By unscrewing an iron plate on face of | oe stile, opposite 
handle of weight band, it allows of fastening cord to handle, which is then 
drawn through pulley on sash frame from inside, which raises the band 
or handle to top of weight. For fastening the cord to sash frame there 
is a groove on back edge of sash stiles from top of both sashes; on the 
inside of sash stiles is a round hole communicating with groove ; the cord 
is passed through groove into the hole ; a knot is tied in the cord, which 
fits the hole on face of sash stile, around-nut being fitted to the hole, a plate 
is screwed in the nut to cover knot and be fair with sash stiles. 

1566. J. E. Barractoven, Stanningley, Yorkshire, “ Kitchen ranges.”— 
Dated 30th April, 1873. 

This invention consists in forming the front or grate semicircular and 
near to the entrance of the flues leading under the oven and the boiler. He 
pl oo a separate fire-grate or fire-box and provide the necessary dampers 
therefor. 





Class 6.- FINE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
1523. C. Bartow, London, “ Rifling ordnance.”—A communication.—Dated 
26th April, 1873. 

This invention consists of applying to a smooth-bore gun an axial rifled 
red, which may be rernoved at will, the shot or shell and cartridge used 
in conjunction with the rod being of a hollow cylindrical or tubular form. 
‘the gun may thus be used for siege purposes at long ranges, and ina 
few minutes may be converted into a smooth bore for using shrapnel 
shells, grape, or canister shot. The axial rod is disposed centrally for 
the entire length of the gun, being screwed into it from the breech ; when 
the rod is not in use a screw plug occupying its place in the breech. The 
object aimed at may be “‘ sighted” through the rod instead of by the 
usual external means. The projectile used is a hollow cylinder or tube 
about one and a-half calibres in length, exteriori!y mechanically fitting 
the bore of the gun, and interiorily the axial rifled rod. The head of the 
shot is rounded or tapered off externally and internally until a sharp 
edge is formed; but for penetrating armour-plates the head is less 
tapered, leaving an annular flat head, in thickness equal to about one 
half that of the walls of the shot. The cartridge, which is tubular, is 
separate from the shot, passing over the rifled rod up the bore of the 
gun. 

549. B. J. B. Mitts, London, “ Repeating ordnance and in cartridges 

therefor.”—-A communication,— Dated 29th April, 1873. 

The weapon is constructed with a cluster of barrels having a slight 
horizontal divergence, so as to distribute the fire over an extended 
horizontal plane, and with a revolving breech piece having four (more or 
less) clusters of chambers, the chambers in each cluster corresponding 
with the barrels in number and relative position. By an intermittent 
rotary movement of the breech piece the clusters of chambers are suc- 
cessively carried iuto position for loading, for firing, and for ejection of 
the cartridge shells. The invention also consists in forming a cartridge 
with the shell extending as far forward as the point of the ball so that it 
7 bear against the base of the cartridge next in frunt near the margin 
thereo; 


1563. R. Hite Aston, Warwickshire, “‘ Breech-loading small arms.”—Dated 
30th April, 1873. 

This invention consists in fixing down the barrels of drop down guns 
by means of an oblique sliding bolt working in an oblique slot or opening 
in the break off. The upper end or head of the bolt has an oblique slot in 
it, in which a pin on the underside of « lever on the tang of the break off 
engages. The lower end of the oblique sliding bolt is inclined, and on 
shutting down the barrel its inclined end snaps by the action of a spring 
into an oblique recess in the lump on the underside of or between the 
barrels. 
aside of the lever on the tang. The oblique sliding bolt may also be 
worked by a lever on the side or underside of the gun. 


1570. A. V. Newton, London, “ Explosive compounds.”—A communication. 
—Dated 30th April, 1873. 

This invention consists in the use of paraffin, ozokerite, stearine, naph- 
thaline, or any other fatty or sticky matter insoluble in water, as ingre- 
dients in explosive compounds containing nitrates, hygroscopic or not, 
and nitroglycerine. 


Class 7.-_FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholsteru, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 


1495. F. 8. Pecrs, Beecles, Sugfolk, ‘* School desks.”—Dated 25th April, 

This provisional specification describes combining in the school desk a 
sloping writing desk and seat, a fiat table for tea meetings, and a bracket 
seat with book board for services, It is fastened together by means of 
small spring bolts with rings at the ends, 


1501. J. P. Brooks, Birmingham, and P. Burt, Walsall, Steffordshire, 
* Rings ond suspenuers for suspending keys, watches, d&c.”—vated 25th 
April, 1873. 

This invention consists in making rings or suspenders to be used in 
place of ordinary split rings and swivels, and for suspending articles 
yenerally of two semi-circular or other shaped parts jointed together, 
and capable of opening and closing for the introduction and removal of 
the key or other article. The unjointed ends of the halves or parts of 
the ring are fastened together by a spring, nap fastening, consisting 
of a hook on one end and a spring snap on the other end, the head of the 
snap on closing the ring snapping behind the hook and fastening the two 
parts of the ring securely together. By lifting the head of the snap it is 
disengaged from the hook, when the two parts are released and the ring 
may be opened, 

1505. J. Granuam, London, “ Shirt-front or garment."—Dated 24th April, 
1873. 

The invention consists of what the inventor terms a vest-shirt, being a 
shirt-front made with a back like a vest, provided witb straps for drawin 
it into the figure. The front fastens with studs or buttons as usual an 
nay be provided with sleeves or a shirt collar. 


1525. R. WALKER, London, “ Roasting jack and baster.”—Dated 26th April, 
18738. 

A works chamber and a grease chamber in combination, either or both of 
them in one or more compartments ; the combination not to exclude the 
adaptation of removable parts. 

1564. J. McSkimaune Kirkcudbright, N.L., “ Sunshades, &c."—Dated 30th 
Apvil, 1873. 

The invention consists in jointing on the outside of the runner a small 
spring catch lever formed with a hook or loop at each end. The inner 
end of the catch lever engages with a holding projection or hook fixed 
on the stick in a yoction suitable for holding the umbrella, sunshade, or 
parasol open, and the outer ends of the catch lever, which is by pre- 
ference furmed with a loop, engages with a holding hook or catch fixed on 
the stick near the handle end. ° 


1569. J. Asuwortn, Glasgow, N.B., ‘* Motive-power engines.”—Dated 30th 
April, 1873. 
The feature of novelty which constitutes this invention is connecting 
the vacuum portion of the condenser with the air-pump by a channel or 
pwwsage having a valve thercin opening towards the air pump. 


1470. C, A. De Laskanzewskt and T. H. Noyes, London, ‘* Musical instru- 
ment.” — Dated 23rd April, 1873. 

The novelty of the invention consists in the employment of a number 
of diapasons or vibrating forks of uliar construction, somewhat in the 
form of a tuning fork, which are divided into three groups, treble, inter- 
mediate, and bass. The treble dia) 
which they are ded, and the diay of the intermediate and bass 
yroups are suspended hy their shanks upon rods com of metal and 
wood which terminste in sounding boxes, the ends of which are left open 
and provided with shutters or lids that are actuated by a pedal to open 
or close the orifices of such sounding boxes in a manner that will mode- 
rate or intensity the volume of sound emitted therefrom, as the same is 
transterred thereto by the supporting conductors of the diapasons, as the 
same are struck by hammers similar to those of a . Dampers are 
provided for arresting vibration of the prongs of the diapasons when 
struck, and which rest upon the tips or ends thereof, 





The bolt is withdrawn and the barrels liberated by the turning ' 


ns are strung on to a spindle, by 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dysing, Calico-Printing, Smelting 

, Pottery, Cement, Paint, Manures, dc. 

1496. W. Paripy, Aylesbury, Bucks, “ Obtaining gases, and in the construc- 

nnected therew 


tion and arrangements co: ith.” —Dated 25th April, 1873. 
Producing from cval or other subst. hyd ani 
and oxygen combination, 


carbon or hy and oxygen or carbon 
and subject: st: or together to a high tempera- 
various 








fusel oil and other impurities, which are distilled over with the spirit. 
This improved a tus enables the inventor to produce a 
spirit ‘of very superior caaily af a 


le operation. The inventor has 
found that if a spirituous vapour con’ fusel oil (even when freed 
from acetic acid previously) be allowed or obliged to pass in a circuitous 
manner through the apparatus, and in so doing be brought in contact 
with an extensive metallic surface, the fusel oil will be condensed 
thereon and will can be conducted out of the apparatus, while the 
a — will pass over to the refrigerator, thus proving that fusel oil 
held merely in mechanical suspension in hot alcohol. 
1555. W. ee Stockwell, London, ‘‘ Sewage andjmanure.”—Dated 29th 


of novelty of this invention consist in treating sewage 





2) ig these 8e) 

ture in suitable retorts, and thereby eff 

Seopuahiay toopuigmatell tar eetaiain See Mn Xs 

thoroughly impregna’ and oxygen genera’ yy decom- 
osition of steam, and the be be of these aade conve simultaneously 
nto one or more retorts charged with coke or other su! ce containing 

hydrocarbon, and caused to pass over or through the material producing 

gas for illuminating or heating purposes in much greater quantity than 

heretofore. 

1590, L. Turercein, Paris, ‘ Recoverina iodine from phosphates of lime 

- a the manufacture of superphosphate of lime.”—Dated 25th April, 
873. 


The object of this invention consists in secovering the iodine from 
phosphates of lime during the manufacture of superphosphate of lime, 
which the inventor obtains by causing the sulphuric acid to act on the 
phosphate in a closed vessel instead of an open vessel as was hitherto 
done, which vessel communicates with an air pump or other exhausting 
apparatus for carrying the evolved vapours and iodine into a condensing 
chamber and in suitable alkaline solutions. 

-_ b E. Pout, Liverpool, ‘ Manufacture of salt.”—Dated 25th April, 

3. 

The First ps consists in catching the salt and removing it before it 
reaches the bottom of thepan. Bands or chains and boards or equivalents 
are caused to travel horizontally in the brine for said purpose. The 
Second part consists of bands or chains moved on vertical axes. Scrapers 
are attached to the bands or chains to draw the sult to the end of the pan. 
The Third part consists in supporting brick arches on columns over fire- 
place, and also in combination therewith of net work of bricks at side of 
flre-place to heat air. 

1504. J. West, Maidstone, “ Purification of gas.”—Dated 25th April, 1873. 

This invention has reference to improvements in apparatus for dis- 
tributing water or other liquid to scrubbers, and consists in raising water 
to the requisite height and allowing it to fall in asmall stream intoa 
vessel until it rises to such a height as to run over by an overflow pipe intoa 
second vessel placed below the first one. When sufficient liquid has been 
admitted it causes a float to rise and open a valve or tip a tumbler, which 
causes a sudden influx of water to the lower vessel. e result is thatan 
air pipe is sealed, and the compression of air in the chamber starts a 
syphon, whereupon the liquid flows down its long leg and ne upon 
vanes or blades attached to a hollow vessel like a bell or gasholder, thereby 
giving it, together with two or more curved arms, a rotary motion. The 
liquid runs off the bell into au annular tank and through pipes into a 
funnel, and the curved arms — with holes, and as the liquid issues 
from the arms an additional impulse is given to them, thereby keeping 
up the motion until the upper part of the apparatus has repeated the 
action. A complete distribution of liquid is thus effected. @ float or 
tumbler may be put in connection with counting apparatus, whereby the 
quantity of liquid used may be registered. 

1509. H. Y. D. Scorr, Middlesex, “ Sew1ge matters.”—Dated 25th April, 


1873. 

Instead of converting into charcoal as heretofore the solid matters 
deposited from sewage by precipitation with lime or lime and clay, the 
inventor subjects them to a temperature only sufficiently high to decom- 
pose their organic matters, and so far scorch or only partially char 
them, so as to develope in them compounds of a tarry nature, but 
not completely to expel such compounds as is done in the preparation of 
charcoal. Sewage deposits thus treated exe: a remarkable effect in 
destroying the noxious smell of J sve 207 ond compounds, and they may be 
used with great advantage in deodorising night soil and rendering it 
innocuous. 


15)1. T. F. Parsons, Maindee, Monmouth, “ Polishing tin and other plates.” 
—Dated 26th April, 1873. 

The inventor takes the plates after their immersion in oil, and dips them 
in a bath of hot alkaline water. Then the said plates are passed through 
a polishing machine, which gives them a brilliant finish. During the 
operation of polishing the plates the said rollers are supplied with bran 
or other suitable polishing substance. 

1514. H. Harrison and F. Pace, Dublin, “ Artificial and prepared fuel.” 
—Dated 26th April, 1873. 

The inventors amalgamate anthracite or coal dust and peat, either with 
or without clay or other ingredients, under edge runners, and force the 
mixture through perforations. The small masses thus formed are dried 
and used as fuel. 

1519. P. TrumBue, Liverpool, “ Artificial fuel and fire-lighters.”—Dated 26th 
April, 1873. 

The novelty of the invention relates to the production of artificial fuel 
and the manufacture of the same into sizes and shapes for various pur- 
poses, viz., First, the ss of peat fire-lighters by compressing the 
cut up t into blocks which are afterwards — into creosote oil ; 
Secondly, the construction of a conical block o: an having a hole 
through its sentre, also dipped into creosote oil, to be as a temporary 
fire for cooking purposes ; Lastly, the drying of t (when cut up) in 
closed chambers by means of hot water or steam pipes, and subsequently 
compressing the same into blocks by means of a double-acting piston 
forcing the peat into moulds constructed in a revolving table, the feed 
tube of which supplying the peat being so constructed that the inter- 
mittent revolying action of the table will, whilst dwelling, allow the peat 
to be compressed into the moulds, and then when the table revolves 
cause such compressed block in the mould to be cut from the remainder 
of the supply in the feed tube; the blocks of peat so formed to be used 
as artificial fuel instead of coal. 

1522. T. Nixon and P. Quix, Hebburn, near Newcastle-on-Tyn, “ Manu- 
Sacture of sulphate of soda,”— Dated 26th April, 1873. 

In order to save the cost of the fire of the salt cake furnace, the in- 
ventors propose to utilise the waste heat of the ball furnace, or other 
available furnace or pan, ir such a manner that it will serve to complete 
the conversion of the salt cake into sulphate of soda. 


1528. J. H. Brown, London, ‘‘ Artificial coal for manufacturing and domestic 
purposes.” —Dated 28th April, 1873. 

The novelty in this case consists in the peculiar combination of 
bitumi , cret , and carbonic or carbonised materials, heating the 
— by steam heat; and in the method of baking the coumpound,in 
blocks, 

Sn London, ‘‘ Manufacture of white lead.”—Dated 28th 
pril, 1873. 

This invention relates to improvements in the process of and apparatus 
used in manufacturing white lead. The melting pan is made in compart- 
ments for regulating the temperature and securing the purity of the 
blue lead. This lead is made into thiu sheets of open texture by pouring 
it into a revolving cylinder kept cool, and it is granulated by running it 
in a thin stream between a roller and an inclined knife, and receiving it 
in water. The sheets and granules are c! on trucks, which are run 
upon rails into the chambers, where the chemical mts act on the 
lead so as to convert it into white lead, the trucks rged with the 
converted lead being run out at opposite doors. The converting 
chambers are supplied with acid and vapours heated before their 
introduction into steam jacketted pipes or vessels, 

1533. F. W. Corts, Hrith, Kent, ** Manufacture of gas for heating and 
lighting purposes.”—Dated 28th April, 1873. 

The novelty of the invention relates to the production of carbonic acid 
gas obtained from carbonate of lime in a retort, and passing the same as 
— through a i into a carburetting retort containing 

neandescent matter. e gas in its transit thereto through such pi 
becomes impregnated with hydrocarbon spirit or oils, such spirit or 
before entering with the carbonic acid gas is desungecel, and the 








ie 
with the residue of blackstone, or other similar shaly material, after 
being calcined so as to fix the gases, and thus form a manure. 
1556. C. Russe.t, London, “ Nitrate of soda.”—A communication.—Dated 
29th April, 1873. 

The features of novelty of this invention consist of closed cachucho or 
ee ee fitted with perfurated revolving cars, the arrangement and 
operations of which can only be understood by reference to the drawing 
accompanying the specification. 

1853. L. H. Orsat, Paris, ‘‘ Analysing gas.”—Dated 22nd May, 1873. 

This invention relates to apparatus for analysing gases, consisting of a 
measuring tube connected at bottom by a flexible pipe with a vessel con- 
taining water which can be raised or lowered so as to expel gas from or 
draw gas into the measuring tube. This tube is connected at top by pipes 
provided with = with several bell jars i din ti 
suitable for absorbing various gases, in which vessels are placed numerous 

lass tubes or rolls of wire gauze which present large absorbent surfaces. 
The gas to be analysed having been drawn into the measuring tube is 
thence forced into and drawn back from the successive bell jars a suffi- 
cient number of times to have its several gaseous ingredients absorbed 
therein, the difference of measure indicated in the measuring tube fur- 
nishing the quantitative proportions of those mgredients. With the gas 
tubes are connec with proper stop-cocks a water-pipe and funnel for 
cleansing the interior of the apparatus. 
1894. W. H. Spencer, New York, U. S., “ Illuminating gas.”—Dated 26th 

May, 1873. 

The gas from petroleum or coal made in a retort as usual is subjected 
to a second decomposition in conjunction with steam superheated sufli- 
ciently to cause the oxygen of the steam to combine with a portion of 
the carbon of the gas and liberate the hydrogen in a heated retort. The 
apparatus employed consists of ordinury gas retorts, a counterweighted 
holder for the products, a forcing apparatus for passing the gas to the 
retorts to commingle with the steam, and a regulator to equalise the 
yoenge of the gas to the retorts, and a connection between the gas supply 
and the main, passing to the principal gasholder. 
$521. G. Crank, London, ‘' Preserving and cooking animal and vegetable 

matters.” —Dated 30th October, 1873. 

The features of novelty of this invention consists, First, in generating 
high- pressure steam in any food-preserving vessel subjected to the action 
of heat, and having an aperture for the escape of steam by means of a 
weighted valve on the said preserving vessel, and thereby more promptl 
and effectually expelling the air from such vessel and its contents. 
Secondly, in applying a false bottom inside and above the bottom of any 
food-preserving vessel, for the pu of more readily generating steam 
in such vessel. Thirdly, in preserving articles of food at a high tempera- 
ture in hermetically closed vessels made in all their parts of sufficient 

to resist internal pressure. Fourthly, in preserving animal and 
vegetable substances in hermetically closed vessels by subjecting them 
and their contents to heat in a dry hot chamber, or oven heated to any 
required temperature. Fifthly, in the application externally of weight or 
mechanical pressure to any food prese: ig vessel for the purpose of re- 
sisting internal pressure therein, when such vessel is heated to a high 
temperature. Sixthly, in the plan and construction of a screw-pressure 
box or tray, arranged to contain food-preserving vessels, and enable 
them to bear and resist internal pressure arising from the action of high- 
pressure steam _—— therein) by means of external screw-pressure 
as described in the plete specification of the said invention and the 
diagrams thereunto annexed. Seventhly, in the plan and construction of 
an oven suitable for preserving animal and vegetable substances in her- 
yay ! clesed vessel as described in the aforesaid complete specification, 
and in the diagrams thereunto annexed. 











Class 9,--ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1508. T, A. Epison, Newark, United states, “ Electric telegraphs.” —Dated 
25th April, 1873. 

This invention relates to the discovery of a method of neutralising the 
effects of the static in any len; of line or cable by balancing the 
electric forces, and the discovery of a point of no electric tension or zero 
as regards the static charge, so that the receiving instrument when located 
at that point will be operated by the rise of tension produced by a pulsation 
that is connected at such receiving instrument, and made as instantly 
and definitely operative as the pulsation given at the trausmitting 
station. 

1554. W. R. Lake, London, “ Printing telegraph apparatus.”—A communi 
cation.—Dated 29th April, 1873. 

The primary object of this invention is the production of a rapid and 
reliable printing telegraph. The said invention consists, First, in the 
application of an electro-magnetic shunt, and its connections, for causing 
the printing to be done by the main current. Secondly, in a unison 
sneceenionn whereby each station is made to bring the type wheels in the 
same circuit into harmony with the transmitting apparatus. Thirdly, in 
a peculiar ar t for stock hange quotations, of the characters 
on the type wheel. Fourthly, in a combination of the shunt, the unison 
mechanism, the type wheel, the escapement, the clock work, the printing 
magnet, and a lever and roller. 

1558, J. T. Spracue, Birmingham, Warwickshire, “ Insiruments for measur- 
ing electric currents.”—Dated 29th April, 1873. 

Galvanometers are constructed with several circuits having deflective 

wers increasing in definite ratios as 1, 10, 100, so that the one gradua- 
tion serves to measure currents passing through them. The dials are 
graduated to indicate currents in definite units, such as Vebers, or to 
measure four practical purposes, such as the weight of metal deposited per 
hour. The dials are also uated to indicate directly the resistance of 
the circuit in Ohm's or other units without requiring a resistance instru- 
ment by using a standard battery; and to indicate the electromotive 
force of a cell or battery in bolts by making the resistance one or more 
Ohms as required. 

1567. E. W. A. Bartvert, Brighton, Sussex, ‘‘ Means of cure of diseases of 
the feet.” —Dated 30th April, 1873. 

The invention consists of an electric sock to be worn outside or inside 
the stocking. The sock is provided with zinc and copper wp disposed 
concentrically, the centres being preferably stelliform, and the encircling 
plates similarly pointed. The centres and outer rings are alternately of 
copper and zinc, and the several pairs are connected by fine brass wires. 





Class 10.-_MISCELLANEOUS. 
Includivrg all patents not found under the preceding heads. 


1487. T, A. SKELTON, London, “ Street lanterns.”— Dated 24th April. 1873. 
This provisional specification describes the application of a sliding or 
revolving quadrant or segment of a circle to an ordinary square street 
lantern, as a means of opening and closing the bottom tw facilitate to:ch 
lighting. 
1s. S. maeem, London, “ Supplying oil for lubrication.”—Dated 24th 
April, 1873. 
This invention relates to a novel method of lubrication, and to appara- 
tus for carrying the same into effect, whereby oil for lubrication is sup- 
ed from a reservoir ——— water cuntained in a glass or other trans- 
parent vessel, wherein the delivery or transmission can be at all times 
observed, and therefore the supply of oil can be regulated as may be 





carbonic acid gas, as it mixes therewith in such retort, 

converted into carbonic oxide gas of great heating and illuminating 

properties. 

aaa J. mgt Jeves, Plaistow, Essex, ‘‘ Mauwufacture of fuel.”—Dated 28th 
prit, . 

The said invention consists in combining peat reduced to a pulp with 
wast, coal, coke, breeze, or other like carb bst and lime, 
in such a manner as to produce when dried hard blocks without the 
employment of artifi heat or compressing ery, thereby 
securing great simplicity and economy in the manufacture of this 
improved fuel. The inventors sometimes add to ¥~ said ——- it 

thal tall. pos 


=~ of crude nay 5 jally known ’ 
istillates, crude vil, petroleum, powdered pitch, resin, or other 


q " 











. 
1538. A. J. Buncner, Birmingham, “ 
wood, metal, or other surfaces.” — 
This invention consists 


tion coating paper, calico, 
28th "Abril, 1873. i ig 
in making a composition of 


gelatinous or 
mall proportion of chromatic salt, by pre- 


mucilaginous matters with a s| 
ference the bichromate of potash, and in applying such composition, either 
with or without whiting or colour of any » 48 a coating for paper or 
other aces. 
1539. J. Wattace, Belfast, ** Distilling.”—Dated 28th April, 1873. 

The object of this invention of improvements in ay for distilling 


is to remove from alcohol or prevent the admixture therewith of the 


le or y- 
1494, W. McNanp, Stoke Newington, Middlesex, ‘ Securing the ends of hoops 
round bales of cotton, &c.”—Dated 24th April, 1873. 

This invention consists in pulling together hoops or bands around bales 
of cotton or other merchandise, and securing the ends of the same by 
means of a machine or apparatus consisting of two claws actuated by a 
rack and pinion motion, so as to take hold of the bands and secure the 
ends thereof together by rivets or indented fastenings. 

1498. H. H. Dorry, London, “‘ Roof lamps for railway carriages.”—Dated 
25th April, 1873. 

This invention consists in a conical ype ovef a petroleum burner, 
the base of the cone or cap having a fitting cylinder of glass, the 
upper edge of which is held firmly against the ordinary reflector by 
means of attaching rods; the ordinary heavy globular glass is therefore 
replaced by this glass cylinder, and the air to supply the flame passes up 
under the cone. 
es” . my London, “Sculpture copying apparatus.”—Dated 25th 

This invention relates to apparatus whereby the copy of a sculpture is 
affected by the action of a drill or revolving cutter guided by a tracer 

over the surface of a model. The tracer is fixed at one end of 
a lever, and the drill is mounted at the other end. The lever is mounted 





ina | socket or in gimbals so that it can oscillate either herizon- 





spherical 
tally or vertically, The model and block to be sculptured are fixed 
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THE ENGINEER. 








the and drill ely, and these tables are made to slide 
or cant either in the same or ya eg ed 
is to be of the same hand with, or of ite hand to, the 
Instead of one lever mounted as above di , there may be two levers, 


any 
1008. W. C. Mixes, Upper Clapton, Middlesex, ‘‘ Lamps.” —Dated 25th April, 
1 


- By this invention the exterior lamp wed is formed with a cylindrical 
in the bottom for the introduction of the air, provision being 
of the overfiow of oil through this open- 
bution of the air for the combustion. 
1513. H. Brier, London, ‘‘ Assisting riders to mount their horses.”— Dated 
26th April, 1873. 

The invention consists in fixing on the near side of the saddletree, some- 
what to the rear of the ordinary stirrup, a second or additional stirrup, 
which hangs below the stirrup to enable the right foot to be 
placed therein, after which the left foot can be placed in the ordinary 
stirrup and horse mounted. The rider, when mounted, can draw up this 
additional stirrup into a receptacle fixed to the saddle. 
om S. E. Donovan, Dublin, “ Stoving or heating tobacco.”—Dated 26th 

pril, 1873. 

This invention relates to the stoving or heating of tobacco in tubes or 
cylinders, either placed vertically in a bath of heated liquid and lifted 
into or out of it by centrally crane or tackle, or placed horizon- 
“—_ im a furnace five or oven and caused to roll along the same. The 

ng tt is produced either by travelling endless chains or 
rotating screws, in which trunnions projecting from the ends of the tubes 
or cylinders are engaged, or by inclini @ the flue rails or floor go that the 
tubes or cylinders roll along the incline. 


° 














1521, I. A. Timmis, Manchester, “ Manufacture of and armour-plates 
shields.” —Dated 26th April, 1873. 

i ti ists principally facturing armour-plates 

from ingots of B m Neable cast iron, or other suitable cast 


metal, each ingot being cast of a sufficient weight and size to form the 
armour-plate required to be rolled. These ingots can be cast in the ordi- 
nary way by running the contents of several Bessemer converters, or 
other suitable vessels, into one mould, and the ingot being re-heated in 
a suitable furnace is to be rolled to the required thickness in any known 
manner. A Second part of this invention consists in making a combined 
armour-plate or shield by placing a soft armour-plate (whether of 
Bessemer or other metal) in front of a close hard steel-plate. 

1526. T. W. om, Stoke-upon-Trent, “ Ovens for pottery, dc.” —Dated 26th 

il, 1873. 


April, L 
According to this provisional specification a better distribution of the 

heat is obtained and the wall or side of the oven is protected from injury 

by forming the ‘‘bag” nearer to the centre of the oven than is now the 

practice, leaving a clear space between it and the inner wall or side. 

1529. H. Lyon and E. Rosinson, M the contents of 

gasometers, &c.”—Dated 28th April, 1873. 

The features of novelty in this invention consist in the application to 
the various purposes described of an apparatus which sonorously indi- 
cates the contents of any receptacleor the height of water in rivers, weirs, 
reservoirs, and other similar places by means of a pendulum and bell— 
the pendul ctuated case of a gasometer by a projection, 
and in the case of being — to indicate the height of liquids by 
means of a of which comesin contact with an arm projecting from the 
pendul poe Adan} 
sounding the bell. > 


it, so oscillating the pendulum and 

1540. T. B. Harris, Edinburgh, “ Deckle straps.”--Dated 28th April, 1873. 
Deckle straps when made of india-rubber have hitherto been formed 
with two or more layers of canvas placed centrally in the strape, and 


boat, 


« Indi 
‘es | 














these straps are gen made from jin. to ljin. in thickness. This 
thickness be’ id le, such a position of the canvas has the 
cause of rapid deterioration of the strap from cracks in the outside edges. 
To obviate this defect the inventor ch e position of the cloth base 





or canvas layers, embedding the came at one side instead of in the middle 

of the fabric. This change of position of the canvas entirely removes the 

above-named defect and a muck more flexible, perfect and durable strap 

ds obtained. ‘ 

1541. A. V. Newton, London, “‘ Brush-making machines.”—A communica- 
tion.—Dated 28th April, 1873. 

__ In order to facilitate the introduction of the bristles into this mechine 

at is to fill them into a comb carrier, which when charged is then 

to be p d to the hi 

1544. W. C. Stirr, Birmingham, ‘‘ Fastenings for metallic heops and bands 
used in baling cotton, dc.”—Dated 28th April, 1873. 

This invention consists in constructing fastenings for ting the 
ends of the said metallic hoops or bands together from the hoop or band 
itself in the following manner :—One end of the metallic band is bent 
into a hook, and the other end is first folded so as to bring it at right angles 
to the band. By a further this folding part of the band is made 
into a transverse loop or eye, having a slot or opening at front and near 
the edge into which the hook on the other end of the band is introduced 
by a lateral motion, and the two ends of the band thereby connected 
together. The inner face of the loop or eye is convex for pressing the 
hook the band and preven the Rook escaping from the eye, 
and the hook is further retained in eye by a depression in the eye 
imto which the hook falls, 

1545. J. Cort, London, ‘‘ Drilling and tapping cast iron main pipes.” — 
Dated 29th April, 1873. ioe west — 
The improvements consist in so constructing the saddle of drillin 
apparatus which fits on to the main pipe that a hollow boss is formed 
upon it, which hollow boss is chased or screwed on the outside, and is 
fitted with a cap having an internal screw and arms or levers for turning 
it round ; the drill and tap holder passes through the hollow boss on the 
saddle, and has a collar or shoulder on which the screw cap rests in order 
to give the requisite pressure wher drilling or tapping ; the drill and tap 
holder is turned round by a ratchet brace; the drill and tap for a 
the holes when drilled are in one piece, the tap being a continuation o 
the drill, so that the tapping or screwing of the hole when di done 
without removing the and replacing it by a separate tap, as is 

us! @ case, thereby saving time and preventing any undue esca 
of or water, as the case may he, whilst attaching service to the 
maine. By means of the hollow boss on the saddle and screwed 
winged cap fitting thereon, for giving the requisite pressure te the drill 
and tap holder, the inventor is enabled to construct the ap’ tus in the 
most compact and portable form. The saddle is attached to the main 
pipes by means of a chain passing around it, and drawn tight by means 
of screws and nuts working through swivels, which are fitted on to the 
horns of the saddle ; the chain may be alse tightened by lengthening the 
arms of the swivels which rests on the saddle excentrically and fitting 
them with forked levers. 

1548. J. Barrow and W. Barrow, Belgrave, Leicester, *‘ Kilns.”—Dated 

29th April, 1873. 

The construction and arrangement of a series of two or more kilns 
with domed roofs, side by side in rows with a passage or space betwixt 
and around ¢ach kiln, also in the construction and arrangement 
of ‘y and per t flues, shafts, blast pipes, and such like for 
the p' of thoroughly and economically vurning bricks by saving and 
reusing the heat obtained. 

1550. H. Corn, Paris, ‘‘ Centrifugal and reacting pumps.”—Dated 20th 
April, 1873. 

This centrifugal and reacting pump consists in a vertical pipe or tube, 
at the upper end of which one or several other tubes are connected at any 
angle, When the lower cnd of the vertical tube is dipped into a liquid, 
a rapid rotary motion ie imparted thereto. and to the system of connected 
tubes (the whole being tirst primed), the result being that the liquid 
ascends into the first, second, or any other tubes connected with the 
vertical one, and is therefrom. When the vertical tube is very 
long, instead of imparting a rotary motion to the whole of it, the upper 
= gd may be put ix motion, together with its horizontal delivery 

uu 











1552. M, Noipen, Frankfort-on-the-Maine, “ Cleansing water form imp uri- 
ties.”—Dated 29th Aprit, 1873. 

This invention relates to apparat g water, more particu- 
— the feed-water of boilers. The water flows slowly into a tank 
enclosed within an upper compartment of the apparatus supplied with 
waste or other steam, and in this tank it is heated and precipitates part 
_— yf Rn overflowing it drives . by Ay and then flows 
into one en a lower compartment provi: with vertieal diaphragms 
by which it is made to flow in a course to the other cad. whanee 
it is The water-wheel works one or more archimedean spirals 
which in luce chemical solutions into the lower compartment 
— the precipitation of impurities therein. Such solutions may also 

introduced by pumps or from reseryv The water cooled by radia- 
tion in the lower compartment may be reheated by steam from the 
upper compartment admitted to play on it at the discharge aperture. 
1661. Maignan L. and J. Franck, France, “ Stoppering bottles, &c.”— 
Dated 30th April, 1873. 

This stopper consists of a cover hinged or otherwise suitably connected 
twa saree fixed to the neck or opening of the bottle or other vessel to be 
stoppered ; the ferrule is provided with an india-rubber washer to ensure 
the cover fitting thereto. 

1562, J. Hotroyp, Manchester, ‘‘ Bowling the balls used in the game of cricket.” 
80th April, 1873. 


for cl i 





pee ad oe pr mena pe The arm when drawn back is held by a 

etent, | when released. round and strikes against a buffer spring. 

The ball holder is caused to revolve during the movement of the arm to 

*ot= puter 7 he the ball. An arrangement may be used for pushing the 
out of the holder when the arm strikes against the buffer spring. 


1577. W. Ciece, Manchester, ‘‘ Etching and engraving cylindrical and other 


surfaces.” —Dated 1st May, 1873. 
This invention is applicable to the pentagraph machines usually em- 
ving rollers or er surfaces. The First 


ployed for etching an: 
part of this invention of a lever for 
the roller or other surface to be engraved. 
vention consists of an improved 

one or more objects in the 
and left-hand objects at one operation. The Third 


of an i appara 
the ordinary revolving 


ching - or = on 

the Second part this in- 

arrang it of hi for ving 

circumference of the roller, and to wor! ht 

of this invention 
ldnatd rs 











tus to be employ n 
cutter used for drilling or cutting the design on 
the surface to be engraved. The Fourth part of this invention is a method 
of enlarging or redu the pattern on the surface to be engraved with- 
out the use of inclined es, levers, or ys. 
1648. C. T. Liernur, C. M. De Bruyn Kops, and J. Marticnoni, Frank- 
Sort-on-the- Maine, “‘ Screw-cutting gear.” —Dated 7th May, 1873. 

This invention relates, First, to an improved form of screw-stock for 
dies. The improvement in the screw-stock consists in the way in which 
the dies are heid in place during the — operation, and in the manner 
in which they are inserted and removed. The o r 
screw-stock frame with set screw for tightening up the dies, is furnished 
with two clips turning on pivots and held in place by conical pins, 
by taking out which the clips may be turned on the pivots until brought 
into position for the introduction or r 1 of the dies ; the edges of the 
clips fit into corresponding grooves of the dies and keep them in position 
when the clips are again fastened by the conical pins. Or the square 
part of the screw-stock in which the dies are held is furnished with only 
one movable clip ; the opposite side having a fixed edge fit in the 





da: ursday) in Birmingham at £12 10s. per ton; but Earl 
Ais i one still £14 12s. 6d., and those of the other lead- 
ing makers at £14, whilst second class bars were purchasable at £13. 
Nail rods might have been had likewise at £13, and from that to 
£13 5s. Sheets were from £15 to £18. Pig iron was without 
much alteration. All-mine iron was firm, but the poorer kinds 
were unfavourably influenced by a want of firmness in some of the 
Cleveland brands. 

Coal merchants are complaining that they cannot get the co«! 
they need, and that with r to the © k Chase products 
the orders are a month in arrear in delivery. At the same time 
there are colliery proprietors who are seeking orders at 14s. for 
forge samples, : - 

The importations of all kinds are decreasing, and there is a very 

ceptible decline in the quantity of pig iron arriving. his is 
eading to difficulties at the railway stations, with the result that 
goods made in this district are delayed from one to sometimes 
three and four days before they can be dispatched from the railway 
companies’ warehouses, and so great is now the demand upon the 
resources of the railway carriers that even the London and North- 
Western Company cannot from other parts of its extensive 
system send trucks to this district to make up for the dispropor 
tion of import to export business. This disproportion is itself 
conclusive as to the future; our own resources In mineral«, 
fuel, and raw iron being insufficient for any but an active con 
dition of trade. ’ 

To-day local hardware merchants report favourably of the busi- 
ness doing at the leading mills and foundries in Birmingham ; but 
the ironmasters said their new orders are insignificant in value. 








corresponding groove of the dies, the clip also turning on a pivot and 
being fastened by a conical pin as before. Secondly, to improved dies 
and taps for cutting screw threads in nuts and bolts as well by hand as 
by screw-cutting machinery. The novelty in the dies consists in making 
the bore of the dies less than the diameter of the spindle of the corre- 
sponding tap, in that the screw-thread of the dies corresponds to a 
master tap of a smaller diameter than the regular tap, belo: g to that 
size of screws, and that their threads have more height than the standard 
threads of the corresponding bolt. The novelty in the tap consists in the 
conical part being hollow, the under and the upper ends of the cone 
part being left truly conical ; in the grooves between the threads being 
deepened over the length of the hollow; and in having over the length of 
this hollow, every second or third cutting edge of the ridges blunted. 
Thirdly, toa new tool called a universal screw-stock for cutting either 
right or left-handed screw-threads of any required pitch in bolts or taps of 
any diameter without inserting or removing any of the parts belonging 
thereto. The novelty lies in the use of two steel discs with a tapered 
cutting edge for producing screw-threads on bolts and taps, and in the 
adjustment of the position of these discs in reference to the bolt in such 
a@ manner that right-handed or left-handed screws of any pitch may be cut 
with them. 
1778. J. Pixwevrt, Bath, ‘‘ Watering-pots.”—Dated 15th May, 1873. 
According to this invention the spout of the watering-pot or can is made 
of a syphon tube, the short leg being within the pot and the long leg 
pas out uf the pot near the top. The short leg descends to near the 
ittom of the pot, and its end is closed by a hinged or jointed flat valve 
pressed neh ~ by a spring. .The valve is opened or pressed from its 
seat by a vertical rod or push piece, the head or thumb-plate of which 
terminates near the handle of the pot. After the watering-pot a 
tube have been filled with water, on opening the valve a 5 y and 
uniform flow of water passes from the pot without tilting or inclining it. 
To enable the pot to be used at a higher level can be conveniently 
reached by the arm of the person, a rod or support is introduced into a 
socket at the bottom of the pot and the valve is opened by pulling a string 
connected with the push piece of the valve. A cup-sha rose is sus- 
—— at the extreme end of the syphon spout to distribute the water 
uing from the said spout. 
3342. K. H. Loomis, London, “‘Locking-washer.”—Doted 26th August, 1873. 
This invention relates to alocking washer formed of a plate of ae 
metal, with a bolt-orifice and with projecting points, which hold the nut 
by frictional contact. 


1788. B.D. Heatey, Brighouse, Yorkshire, “ Cast steel."—Dated 16th May, 
873. 


1 
The r4 tive furnace described in specification No. 85, 
1872, is now built with the regenerator side by side, and a cavity all 
round the inlet ports and at sides of heat flues. For the Siemens furnace 
valves eight spherical valves are so fixed as to regulate the amount of 
ot air, and draught, as well as reverse the currents of same. The 
ydraulic ladle lift stands in the casting pit, having long side beams for 
the ladle carriage, 2nd the latter is e y of castiron. The ingot 
moulds have three compartments, and the gilt moulds are bell-mouthed 
inside, having hinged joints and dovetail and clip fastenings. The ingots 
are in greups, the bed-plates for which have suitable els and 
covers, through which the metal flows to the moulds. 
1906. F. Stanrietp, New Quay, Cornwall, “‘ Preventing fraudulent altera- 
tions in bankers’ cheques."”—Dated 27th May, 1873. 

This invention has for its object improved means for preventing the 
fraudulent alteration of bankers’ cheques and other like monetary instru- 
ments or documents. For this purpuse according to these improvements 
each cheque or other similar document is perforated with numbers, 
characters, cyphers, letters, or otherwise, so as to represent the dimit of 
value which suck cheque or document represents, and these improve- 
ments consist in so disposing of the perforations that no additions or 
alterations can be made therein without detection. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Qy ‘CHANGE IN WOLVERHAMPTON AND BIRMINGHAM: The iron 
most in request: Quicker trade—ACTIVITY IN GENERAL MANU- 
FACTURING BRANCHES— THE GREAT NEED FOR RAILWAY TRUCKS 
THE PRICES OF IRON—COAL: Orders for best household in 
@rrear—DECREASE IN IMPORTATION OF RAW MATERIALS—NEW 
APPLIANCES AND NEW MACHINERY—THE EXPORT RETURNS AS TO 
IRON AND COPPER AND RAILWAY TRUCKS. 

THROUGHOUT this district there is a strong disposition to make 

sales by vendors alike of pig and finished iron, and of the descrip- 

tions of fuel used by the manufacturers. The market is, however, ina 
nervous condition, and its tone is generally unsatisfactory. Con- 
fidence, or anything like certainty, as to the future is nowhere 
expressed ; without there being any declared reduction in leading 
district products, quotations were, on ‘Change in Birmingham this 





| much 


j 


| of best sheets report themselves fairly supplied with specifications. 


(Thursdey) afternoon and in Wolverhampton on Wednesday, 
as a rule less firm, and orders for inferior goods were 
sought after. Common bar orders are especially 
desired. Inferior sheets are likewise upon offer. The makers 
Nevertheless, they, too, are seeking'new business, and if they will 
give way in their demands, they will not in all cases have to seek 
in vain. There are buyers of this class of iron who desire to pur- 
chase moderately, if makers will meet their views—which are not 
in all cases unreasonable. Plates and angles are being made in 
tolerable quantities, for the use chiefly of the girder and bridge 
makers, who keep well pe throughout the whole district. 
Nor is there much to complain of in respect to the manufacturing 
trades as a whole, which are now, even as for two months past 
they have been, supplying the local carrying companies with more 
business than they can deal with at all unctually, Simul- 
t ly, cust # in the district have not at of them been able 
to get the iron they have ordered as fast as they require it. 

Of this last state of things the explanation is not a want of rail- 
way trucks, but a want of readiness to work as much time as they 
might on the part ofthe men. Ironmasters say they have given 
up all expectation of a different state of things till the district has 





=] 


The condition of the district trades is indicated generally in what 
| I have here said. There is no change to note upon my report 
last week. : . : 
Messrs, Thomas Perry and Sons, of Highfields Works, Bilston, 
are just completing a rolling mill for a Middlesbrough firm, 
capable of rolling a puddled bar one ton in weight. The Darlaston 
| Green Steel and Iron Company have lately commenced to work a 
atent strip mill on Browne's principle at their works at Dar- 
| aston, At Tipton Green, Messrs. Wright and Co., at the Chain 
and Anchor Works, are engaged on an order for the Sultan to 
| furnish some very heavy cables and anchors. : 
| The total value of the iron and steel exported during the month 
of October was £3,309,895, against £3,418,797 in October, 1572, 
but the quantities exported were 17,922 tons less, the advanced 
| prices accounting for the increased value. A diminished demand 

_ the States will account for the falling off in the month's ex- 
ports of unwrought steel. q “ 

The exports of cast and wrought iron in the month were less by 
4771 tons; and the value was a decrease of £44,936. The States 
and Australia are larger customers, the deficiency being mainly 
with countries not designated. The ten months’ exports were 
larger by about 19,000 tons, and for this Russia was chiefly ac- 
countable though the consignments to that country fell off last 
month. 

Of railroad iron we sent out about 4000 tons less in the month, 
but at an increased value of £71,165. The exports of this descrip 
tion of iron have nearly doubled to Russia, as compared with 
October last year, but the traffic with the States is only a little 
over a fourth, and with Germany about a third, of what it was in 
October, 1872. ; ap: 

The trade in bar and angle iron presents so little variation that 


com n is unnecessary. 
Of hoops and sheets we sent out in the month 15,523 tons, of 
| the value of £312,862, against 19,661 tons, of the value of £375,680, 
in October last year. 

The unwrought copper exported during the month was less by 
| about 7600 tons; and wrought, less by 1600 tons. The value of 
unwrought copper was less this month by £32,075 than it was in 
the corresponding period last year. On the ten months’ transac- 
tions there is also a considerable falling off. ' 

The brass exports were higher by 1581 tons, and the excess in 
value this October over last amounted to £16,661. In the ten 
months the increase was nearly 6000 tons, and the increased value 
about £69,000. 

In steam engines and machinery there has been a decrease on 
the month’s, but a slight increase on the ten month's, trading. The 
value of the steam engines exported last month was £290,051, 
against £297,160 in the like month last year. In other descr: r 
| tions of machinery the value of exports last month was £676,51>, 
| as compared with £685,468 in October last year. For the teu 
months, however, there has been an increase from £4,473,361 to 
£5,850,470. : ; a ‘ 

The increase in railway passenger carriages is considerable, that 
on the month amounting to £14,823, the augmented value of 
the ten months’ trading being £94,101. But to counterbalance the 
increase there is a falling off in the profits on railway tracks. 
The decrease on the month's trading is £22,694, but that on the 
longer period only £4594. 


+ 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


| THE EFFECT OF THE HIGH BANK RATE ON THE IRON TRADE: The 
position of engineers and machinists: Locomotive builders very 
busy: The value of artificial fuel—THE coaL TRADE: Ea 
demand ; slight stocks accumulating—W AGES’ AGITATIONS. 


Any revival in the iron trade of this district is altogether out of 
the question with the present high rate of discount, and business 
during the past week has been very depressed, with a decidedly 
weaker tone in prices. There has been but little inquiry for pig 
iron of any description, and the blast furnaces are now inning 
to put down in stock. In manufactured iron rates nominally 
| remain the same, but as makers are now pretty eager to consider 
any proposals for forward delivery, it is evident that they <i 
| not feel their position so strong as it was a few weeks ag 
Stocks, however, continue low, and there is an expectation tha: 
when the tightness in the money market is removed and busine-- 
resumes its ordinary level, there will be a return of good trad: 
The average quotations are now about as under: --No. 3 foundr: 





pig iron, delivered in the Manchester district, 103s. to 1's. ; 


? 


to £12 10s 
1 ship plates ana 


No. 4 forge, 95s. to 97s. Gd. per ton; bars, Ds. 
heavy rails, £12 5s.; hoop iron, £13 12s, 6d; 
bridge plates, £14 10s. per ton. 

There is no improvement to notice in the position of the cotton 
machinists, and tool makers are becoming more anxious for orders, 
but engineers are fairly employed, and locomotive builders are so 
busy that they are not disposed to enter into new engagements for 
delivery during the first half of 1874. 

An interesting discussion took place on Tuesday evening, at a 
meeting of the M: ter Scientific and Mechanical Society, on 
the value of artificial fuel as com 1 with coal. It was generally 
admitted that peat as a fuel aie euupete with coal, the only 
question being that of manufacture at a sufficiently low price. 

In the coal trade consumers are beginning to press for a reduc- 
tion in prices, but rates as a rule continue tolerably firm. There 
is, however, generally an easier demand for coal for manufacturing 
purposes, and colliery proprietors are availing themselves of the 














—- through a period of severe depression. Such a period they 
o not believe to be far off, and they quote as indicative of the 
future the notices that have been posted in the United States 
rolling mills, informing employés that the wages of all | 
receiving more than two dollars per day are to be reduced 15 per | 
cent.; and of all receiving less than two dollars per day 10 per | 
cent. This action taken in connection with the partial closing of | 
mills, and the easy supply of strike hands by new men which is | 
now taking place in the iron making districts of the United States is 

believed to foretell faithfully what will soon happen in Stafford- 





The inventor employs a swinging arm acted upon by india-rubber 


re. 
Merchant bars of the most valuable description were offered to- 


epee yd to put down a little in stock, Common steam coal 
and burgy generally are plentiful, and in some districts there are 
id m6 pplies of all descriptions of coal. The shipping 
trade is quiet, and there are large quantities of coal lying at Run- 
corn and Garston. Prices have a sliglit downward tendency, and 
shippers are able to obtain supplies on easier terms. For coke there 
is a continued good demand, and prices are generally steady except 
that in the Burnley district some addition has been made. Steam 
fuel and round coal suitable for furnaces and glass houses continue 
very scarce in the Manchester district. 

n wages’ matters there is a very unsettled feeling in 
several districts. In the Wigan, St. Helen’s, and Haydock dis 
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tricts circulars have been sent in to the masters, soliciting an 
advance of 15 per cent., but as the Amalgamated Association has 
not yet sanctioned the giving in of notices, it is evident that a 
strike is not intended for the present at least. In the Tyldesley 
district the men are also very unsettled, but there is a very strong 
feeling amongst the colliery proprietors in the above districts 
against making any further concessions to the men, The Amalga- 
mated A iati ti to strenuously supportthe strike in the 
Burnley district, and there are still about 900 men and boys on 
the books. In the Manchester district, the carters employed by one 
or two large firms have succeeded in’ obtaining an advauce of from 
4d. to 6d. per ton upon the present cartage rates. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THe ScorcH 1RON TRADE: Ty speculation in warrants: The 
speculators unsuccessful in their attempt to keep up the prices : 
Warrants 68. cheaper: Makers’ brands decreasing in value : 
Shipments and imposts: Smaller demand for manufactured iron— 
THE COAL TRADE: Slackening wm the demand : Termination of 
the miners’ strike at Motherwell - THE CARTERS’ STRIKE IN GLAS- 
Gow. 

Tz Glasgow warrant market has within the past two years been 
subjected to an amount of speculation altogether unusual in the 
history of the iron trade. The speculative excitement of last week 
was, however, butshort-lived in its effects, as it was impossible, with 
the Bank rate so high as 9 per cent., to keep up the prices. At 
the date of writing warrants are selling 6s. under the quotations of 
the same time last week. On Thursday the market was flat, the 
business done being from 112s. 6d. to 110s. 6d., and on the follow- 
ing day the depression increased, and prices fell to 108s. There 
was a further reduction on Monday to 106s, 6d., but an improve- 
ment took place towards the close to 107s. 3d. There was more 
activity, at the opening on Tuesday, and business was done up to 
108s., but from that figure a reaction occurred, and the closing price 
was 107s. 

The prices of makers’ brands still tend downward, although they 
keep considerably beyond those of warrants. There is a continued 
scarcity of No. 5 brands, which makes them differ less than usual 
in value for No.1. The following are the quotations : Gartsherrie, 
No. 1, 121s.; No. 3, 112s.; Coltness, No. 1, 123s. 6d.; No. 3, 
114s.; Summerlee, No. 1, 117s. 6d.;. No. 3, 110s.; Carnbroe, No. 1, 
118s.; No. 3, 112s. ; Monkland, No. 1, 112s.; No. 3, 110s.; Clyde, 
No. 1, 112s..; No. 3, 110s.; Govan, No. 1, 112s. ; No, 3, 110s.; 
Langloan, No. 1,120s.; No, 3, 112s. ; Calder, No. 1, 120s. ; No. 3, 
112s. 6d.; Glengarnock, No. 1, 116s.; No. 3, 112s. 6d.; Eglinton, 
No. 1, 112s ; No. 3, 1093.; Dalmellington, No.1, 114s.; No. 3, 112s.; 
Carron, No. 1, 117s. 6d. ; Shotts, No. 1, 117s. 6d.; No. 3, 112s.; 
Kinneil, No. 1, 112s, 6d.; No. 3, 109s, 

The shipments of pig iron from Scotch ports during the week 
ending the 8th inst. amounted to 10,646 tons, being 2192 less than 
the previous week, but showing an increase of 1428 on those of 
he corresponding week of 1872. The imports of Middlesbrough 
pigs at Grangemouth for the week were 2160 tons, being 1053 
more then in the previous week, and an increase of 1560 over those 
of the corresponding week of last year. 

There is abundance of employment at most of the malleable iron 
works, and the prices are unaltered, but within the last week or 
ten days there has been a falling offin the purchases. It is pro- 


ch ee 


bable that, with the prices of pig iron declining, those of the manu- | 


factured iron will before long give way also. Such a result will 
be disadvantageous to manufacturers, who did not participate to 
any degree in the prosperity that recently fell to the lot of the 
dealers in the raw material. 

There is sorne talk about coals being advanced still further in 
price in the beginning of December. At present, however, they 
are in many instances to be had on slightly easier terms, House- 
hold sorts are being bought here from 23s. to 27s. 6d. pec ton, 
which is considerably below the advertised quotations. 
miners’ strike at Motherwell has now been 
the employers conceding an advance of 14d. 
such of the men as did not leave the district and find em- 
ployment el ere have returned to their work. No sym- 

thy was ex led to the men taking part in this strike by the 

union leaders, because, after agreeing to submit the matter in dis- 
e to an arbitrator, they declined to abide by the award. i 
(l deal to the credit of their employers that the concession they 
» made is one which exceeds by its own extent the figure laid 
wn in the arbitrator’s decision. 
n the Eastern mining districts there has been a general slacken- 
ing in the @ nd for orders since last week. This has been the 
case both with regard to the home and foreign trade. There is 
ich depression in the shipping and export trade, the chief cause 
which is said to be a scarcity of vessels for transport. 
te of matters is not, however, expected to last for any length 
of time. 

It is now nearly a couple of weeks since the carters in the 
employment of the different railway cempanies in Glasgow went 
t on strike fcr an advance of wages, and so far there is no hope 


per ton, and 















Fz 





of the dispute being settled. The companies and their contractors 
lve been exerting themselves to accomplish the delivery of goods 
as usual; and they have succeeded so far that scarcely any com- 
plaints have been heard from the trading community. The carters 


1: promised pecuniary support from their fellow-workmen in 
London and other places, but it is held out that the non-unionists 
will speedily till all their places, and leave them to find work of 
some other kind. 

Messrs. Caird, shipbuilders, of Grennock, have just launched 
from their building-yard a fine new steamship of 3300 tons and 
600-horse power, named the Heetor, for the North German Lloyds. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

[ue CLEVELAND IRON TRADE: Decline in prices—IRON SHIP- 
BUILDING ON NORTH-EAST COAST—THE COAL AND COKE TRADES— 
AMALGAMATION OF BLYTH AND TYNE 
RAILWAY COMPANIES—STEAM FERRY AT MIDDLESBROUGH, 

Tus week pig iron has fallen 5s. per ton. I have long anticipated 

this decline. 


sell at the reduced rate. Whether they are acting wisely remains 


to be seen. 


they can at present. 
little business doing on next year’s account, 


The | 
concluded by | 


Itisa | 


This | 


AND NorTH-EASTERN 


There was a much larger attendance than usual 
on "Change at Middlesbrough on Tuesday, but business was 
flatter than it has been for several weeks, and in spite of the 
makers clinging tenaciously to the old list of prices, No. 3 pig 
actually changed hands at 90s. per ton immediate delivery. Some 
makers are of opinion that the downward tendency will meet 
with a sudden check after the financial crisis, and they will not 


Buyers differ from sellers, confidently believing 
that next year they will be able to purchase much cheaper than 
Under those circumstances there is very 
There is no improve- 


ment in the finished iron trade. The dearness of money and the 
high cost of raw materials has resulted in great dulness in this 
branch of industry. Rail orders are extremely scarce and the 
mills are working very irregularly. Several mills are laid off 
entirely, and it is not intended to recommence them until orders 
are obtained at a remunerative price or raw materials are sufii- 
ciently reduced in cost to leave a fair profit to the manufacturers, 
There is.a fair demand for plates and angle iron. : 

The coal and coke trades are active, but prices are declining.and 
will continue to decline until there is an improvement in the con- 
dition of the iron trade of the North of England. 

On the North-East coast the shipbuilding trade is rather better. 
There is no doubt that iron steamers can be built as stong and pro- 
bably cheaper on the Tyne, Wear, and Tees, as on the Clyde «and 
elsewhere, and as that is becoming more generally known the trade 
is developing. Asan indication of this I may just say that Dlessrs, 








Raylton, Dixon, and Oo., of the Cleveland Ship Yard, Middlesbrough, 
are very ha several vessels-on their stocks. On 
Saturd er for 


busy having 

lay last they sent from their yard a splendid screw 

fe wig Rha gy gr bag | the Hol- 
lad, and is 285ft, length, 34ft. 3in. in breadth, 25ft. in depth, 
and is 2380 tons burden. She is fitted with all the latest improve- 
ments to carry 100 first class, 35 second class passengers, and 400 
soldiers, The saloons are most luxurious, the wood-work being in 
—_ and walnut. The seats are purple velvet trimmed with 
yellow silk, and contrast admirably with the rich carpets, hang- 
ings, and mirrrors. Messrs. Blair, and Co., of Stockton, have 
supplied her with compound surface condensing engines 220-horse 


ower, 
. It is stated that the directors of the North Eastern and Blyth 
and Tyne Railway Companies have come to an agreement for the 
amalgamation of those important undertakings. It is expected 
that the shareholders will sanction the agreement, and then the 
North Eastern will have a monopoly of railway communication 
between the Humber and the Tweed. I hope that this powerful 
company will not abuse the position they will then occupy. 
There is room for great improvement in growing industrial 
centres like Middlesbrough and Newcastle, and I trust they will 
be made. 

The corporation of Middlesbrough are fully alive to the 
importance of improving the connection between the two banks of 
the Tees, and have commenced the work required for establishing 
a steam ferry, the cost of which will, without the boats, be about 
£10,000. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE STEEL TRADE AND THE PRICE OF COKE~—A FURTHER PAR- 
TIAL FALL IN PRICES OF COKB AND COAL : State of things at the 
pits—COAL TRAFFIC BY RAIL FROM SOUTH YORKSHIRE AND 
DERBYSHIRE TO LONDON DURING OCTOBER—MORE NEW WORKS 
NEAR SHEFFIELD: Owen’s Patent Wheel Co.’s Works: Wm. 
Corbett and Co., Limited —DULL STATE OF TRADE. 


Tue steel trade is in hardly any respect better or worse than it 
was a week since. If anything, it is experiencing a relief, from 
the fact that some of the local makers of, and dealers in, what is 
known as hard-washed coke for steel melting purposes, have been 
good enough to reduce their quotations to figures ranging between 
29s, and 33s. delivered, The effects of this reduction will hardly 
be felt at present, but the fact is cheering, as indicating a desire 
on the part of the coke makers to do what they can in the way of 
meeting the steel manufacturers. It has also transpired that some 
of the colliery owners in the district lying about Dronfield and 
Unstone have lowered some kinds of coal 1s. to 28% per ton, 
owing, it is stated, to the fact that the metropolitan demand has, 
to some extent, fallen off. This fall is by no means general, yet 
it is not without value as an index of what must sooner or 
later be the case throughout the whole country. 

It has been stated that over 1000 empty wagons were last week 
| waiting at Doncaster to be distributed over the South Yorkshire 
| district, In reference to this I may say that in the early part of 
| this week there were very few empties in the Doncaster yard, but 
a large tonnage is being sent there for conveyance to London. In 
| passing through a great part of the South Yorkshire district I 
notived that few of the pits had any stacks worth mentioning, but 

Ido not say that that is not as much owing to limited working 





| time as to any other cause. 

The returns for last month (October) show that there is still a 
great quantity of coal being sent to London. Of the Silkstone 
quality the Great Northern took 21,509 tons, as against 15,418 
| tons in October, 1872; whilst of the ordinary thick coal, or 
| Barnsley seam, 19,529 tons were sent, as compared with 14,800 
| tons in October, 1872. The West Riding collieries fell off, and 
| only sent 14,176 tons during the month. The Derbyshire pits, 
which are amazingly prolific, sent 104,464 tons—a total which does 
not compare well with October, 1872, when 111,555 tons were 
sent. Some of the older collieries hardly forwarded as much as 
usual, owing to the opening up af so many new pits. Clay Cross 
as usual heads the list with 26,005 tons, and is closely followed by 
Langley with 21,833, 

The Board of Trade returns for October show that the value of 
cutlery exported in that month is £47,000 less than in the same 
| month of last year. 

It is understood that the erection of another great iron and steel 
| making establishment will shortly be commenced near Sheffield on a 

site close to the line of the Sheffield and Rotherham Railway. The 
| site has already been purchased. 
I hear, but do not guaranteefthe authenticity of the rumour, that 
| Owen’s Patent Wheel Works, Rotherham, are likely to be started 
again, intelligence having been received since the Jast meeting 
| stating that remittances, value £14,000, will be made from Russia in 
a month or six weeks hence. 

The first general meeting of Wm. Corbett and Co, (Limited) was 
held at Rotherham last Thursday, when a favourable report was 
given, the works (Masbro’ Iron and Stovegrate Works) being fairly 
and fully employed, 

There is no change to record in the condition of the minor indus- 
tries of this town, dulness being the characteristic of all. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE SLACKNESS OF THE IRON TRADE: Its effect on the coal trade: 
Possibility of lower quotations — ANIMATED PICTURE: OF THE 
COAL-FIELDS : Jts influence on the social condition of the people : 
The saving habits—LARGE MEETING OF COLLIERS AT MOUNTAIN 
ASH: A new grumble: Pesolutions of the meeting—SToOPPAGE OF 
Beavrort IRonworKS—THE SEVERN BripGe RaiLway—Im- 
PORTANT DISCOVERY OF COAL AT BRIDGEND—THE IRON TRADE 
OF THE WEEK : Limited export— GREAT INCREASE OF THE COAL 
TRAFFIC TO LONDON—DEATH FROM GAS, 

THE opinion is steadily gaining ground that unless a marked im- 

provement takes place shortly in the iron trade coal will soon be 

at a lower figure. The consumption of coal in the iron works is 
already sensibly diminished, and many ironmasters, who also hold 
large coal properties, will in a little time enter more vigorously 
into the coal trade, and with increased competition the result is 
certain—a lower quotation. This may not come directly, for the 
demand throughout the districts both for house and steam coals is 
well sustained, and is hardly met even by the enormous 
output which is taking place. Every valley in Wales is the 
scene of activity and’ prosperity, comfort meets one at every 
‘step, and though occasional scenes of extra indulgence are 
brought prominently forward at the police court, yet as arule 
the high wages now obtained are well husbanded. I am happy 
in noting also, as an accompaniment to the prosperous state of 
things, less ‘‘ union” movements, less sporing up of funds for 
future conflicts with the em»loyers, and more attention to such 
solid practical matters as securing little freeholds, and funds for 
sickness and old age. The Post-office Savings Bank is an institu- 
tion warmly supported. By the agency of the press and the 
instrumentality of one of the provincial officials, its advantages 

Were some time ago brought forward so clearly that great numbers 

of the colliers in particular have patronised it, and £100 per 

diem in some of the local offices is no unfrequent deposit. F 
A great discussion has taken place in the old seene of union 

movement—Mountain Ash—about cot homes. It has trans- 

pired, so it was stated at a meeting held on Friday last, that the 
colliery proprietors are engaged in leasing or buying up all avail- 
able cottage property. To this colliers strongly object as it gives 
the employers a great power over the men in times of contention. 
At the meeting in question it was moved and seconded that the 





fundsin-the hands of the union agents in the Aberdare district be 
devoted to assisting the colliers to lease the houses in which th: 
live, This was carried, and the question is to be brought 

at the next district meeting. One. of: the speakers said that 
several ejectment cases due to this new policy of the coalowners 
were to be heard at the forthcoming County Court. 

It is quite understood that Beaufort Works, Monmouthshire, 
are to be closed at the end of the month, the company intending 
to develope their coal properties, and also to carry on their other 
ironworks with greater spirit. , 

The Severn Bridge Railway is to be with, so I learn 
from a trustworthy source, with the beginning of the new year. 

An important discovery of coal has taken place near Bridgend. 
Messrs, Cory, of Cardiff, and Mr. Lewis, of astle, a few days 
ago won a vein 14ft. thick, of the finest bituminous coal. The pro- 
perty is 240 acres in extent. 

I cannot say much for the iron trade and the shipments of this 
week. Messrs, Crawshay have been turning out a small quantity 
of rails for Paysandu and Buenos Ayres, Ebbw Vale for Antwerp, 
and the Dowlais Company. for New Urleans. From Newport also 
Jones Brothers sent a cargo of Yhils to Santander. 

Nothing has transpired of late concerning the transfer of 
Cyfarthfa, but it is the received opinion in trade circles that many 
promising speculations will be effected by the monetary crisis, 

There been a great increase in the coal traffic to London. 
During October the quantity sent was from 70 per cent. to 80 per 
cent, over that sent in the month of. September. The reason 
assigned is that there was a fear inthe metropolis of another 
strike, or at all events dearer coal. 

A poor fellow, a traveller, met with his death this week at 
Aberdare. He resorted to the shelter of a blast furnace from the 
bitter inclemency of the weather, and having fallen asleep soon 
succumbed to the influence of the gas, which renders these places 
extremely fatal to the unwary. 





PRICES CURRENT OF METALS AND OILS, 




























































































1873. 
Castings—Large— a. | Tron (continued) | Zed, 434 
Birmingham .....++. 0 Pig in Scotland— 
Cleveland ..... 6 NO. 1 weaves | 515 6.000 
Lancashire 0 No.3 . | 512 6.0096 
Staffordshire 0 Pig in Wales ..... 5 0 0.610 @ 
Scotland .. 0 Pig in Yorkshire— 
Wales ....-« v at ;}5 50.0006 
Yorkshire. ..... 0 No. 2 526.000 
Castinys—Small— No.3 seeceseeee| 5 0 0.0 0 0 
Birmingham 0.. 0 Pipes in Glasgow ..... 9 0 0..10 0 0 
Gowen, 0.. 6 Plates in Glasgow .... 14 0 0..17 0 6 
ancashire 0..2 0 Yorkshire .. 6 0..1 
Staffordshire . 0..2 o Rails — ety m2 © 
Scotland ... (1410 0..2110 0 + 1L1o 0.19 
Wales ..... 000.000 1210 0..13 ; - 
Pay Se 13 0 0..20 0 0 ll ¢ 0..12 0 @ 
perton......... 91 0 0..95 0 0 ae ee 
Australian, per + | 91 0 0..98 0 0 80 0..000 
Best Selected ........ | 93 0 0..96 0 0 610 0..7 0 0 
Bottoms ...... 1020 0..1060 0 710 0.000 
7 0..04 0 0 
0.000 630 0..7 0 0 
0..108 0 0 | 810 0..9 OG 
|000..00 0 7 oe 
}18 0.220 rt te 
18 @.1211 0 Cleveland ...... 7 0 0..1710 0 
/}220.00 0 1610 0.17 0 0 
/}1960.1B8 0 5 0 0..19 5 @ 
o * 1510 6.16 0 @ 
Birmingham wo] 1.3 6.1 6 © 18 00.19 0 0 
Cleveland .......0..| 014 0..1 46 410 0..0 00 
Derbyshire— Lead, Pig, Foreign pr.tn. 2310 0..2815 0 
018 6..13 0 English, W.B... 2410 0..4815 9 
1oo.130 Other brands .. 2% 5 0 
012 0..016 6 Red or minium ~000 
010 6.014 0 Sheet, milled .. 23 0 0 
140.1W 0 Shot, patent ~@ 00 
a White, dry ........ 000 
@723..100 Ground in oil .... 0080 
019 2..1 1 0 Oils, per tun, Seal, Pale.. | 4 3410 0 
17 6..110 0 Brown ..... ..+. 30 0 @..81 0 0 
1186160 Yellow to tinged.. | 3110 0.3310 6 
lil 6. 118 8 Linseed 30 0 (0..380 5 @ 
South Yorkshire— - 6 0 0..46 0 6 
Best ordiuary, .., 1 0 0..1 7 0 F -/ 43 0 0..4310 0 
33 O21 BO -'38 00.000 
011 0..015 6 Rapeseed, English pale, 410 0..0 0 0 
120.1 3 6 Brown .......... | 32 0 0..0 0 0 
52 G3 2 6 Forcign pale ....|36 0 0..0 0 0 
100.136 Brown . . 000.000 
Sperm, body -| 0 00..0 0 6 
Angle in Glasgow .... 1310 0..14 0 0 Whale, South 3440020..0 0-0 
Bar, Weish, iu London 12 5 0. 1210 0 Brown .. 30 0 0..381 0 6 
Glasgow ........, 138 0 0..0 0 0 E. 1. Fish 27109 0..0 0 0 
Staffordsh 0..1410 0 Yellow. ..... 3210 0..33 0 6 
Wales .... 0..15 0 ©. Quicksilver, per bottle 210 0..0 00 
Yorkshire best )..16 0 O | Spelter, Silesian, pr. t 27 6 0..2715 6 
common é 0..138 0 0 English, V. & 5.... 2710 0..28 0 0 
Cleveland— Steel, Bessemer, Sheffield | 22 0 0..236 0 6 
Angle and bulb .. 13 0 6.,1310 0 Do., cast, Sheffield.... | 25 0 0..80 0 0 
Bviler plates e 0 0..1510 0 Do., best, 35 0 0..70 0 @ 
Cable iron 0 v..13 10 0 Do., 22 6 0. 2 6 © 
Nailrods .. 0 0..1210 0 21 0 6..53 0 6 
Rivet iron a 0 0..13 10 UV Tallow ........ 20 0-006 
Ship plates ...., (13 0 0..1310 0 St. Petersburg, YC new 4010 0..0 0 6 
Cleveland, common .. 1210 0..18 0 0 Oldie. 000 soe | 39 0 0..89 5 Q 
NE cose 3 uv 0..1810 0 | Tin, Banca, pert 130 0..1240 0 
Best best 0..15 0 6 English blocks. 1230 0.000 
Puddled 5 0 0..810 0 Bars ..... «+ |1240 0..0 0 0 
Hoops, first quality— Kefined, in blocks| 127 6 0..0 0 0 
Birmingham .,.. 1310 0..1510 0 Straits, fine—cash .... 4170 0..1190 0 
Cleveland........,15 0 0..1510 0 For arrival . 150 0..1199 @ 
London.... id 0..15 0 0 
staffordshire 0..15 10 0 
Wales ... 0..146 0 0 19 0..116 0 
Yorksbire 0..18 0 0 000.000 
Naiirods .. 0..13 15 0 11460310 
Glasgow 0.. 0 0 Uy o.00 0 
Swedish.. 0..2110 0 
Yorkshire 00.6500 
Pig in Cleveland 19 0..1N1 0 
No.1 .... 57 6.000 115 0..118 0 
No. 2 52 6..0 0 0 117 0.118 0 
No. 3 417 6.000 210. 20 
No.4 416 0.000 © 0 8}.. 0 O % 
Fi 32 0 0..34 0 0 
M. 415 6..0 0 0 Sulphatein Glasgow ../ 12 0 0..14 0 0 
W vcccceseeeeees 415 0..0 0 0 Manufactured Iron .... prices unchanged. 
T mJ " 
PRICES CURRENT OF TIMBER, 
1873. 1872, | 1873. | 1872. 
Per Load. a Zai28 26 Per Load 40 4260) 44% 46 
Teak ... ...++e+e0018 014 10/141015 10 Canada, Spruce 1s..13 0 0 0 141019 0 
Quebec, red pine .. 210 510 310 5 6 Do, 2nd......1110 0 0| 9101010 
Yellow pine. 3 2 6 0/3 5 6 0} Do, 3rd...... @' 9101010 
Pitch pine . 4 0 410! 4 0 4 5| New Branswick....11 0 0 0 101011 0 
Quebec, oak........8 0 9 0| 610 7 10| Archangel, yellow ..13 01610 131016 0 
Birch -50 }5 0 6 0; 01510 11101310 
+715 00/415 5 5) F 01310 8090 
-4 5 0} 4 410/\3 00 0000 
5 0 810/415 610) 0; 91012 0 
315 0/210 5 0} 0 51010 0 
+215 310/110 nd | ; ye WwW 1Wils oO 
+40 4 5) 4310 815 J 10 10 101210 
- 217 8 5| 210 0 O| Other Norway i 10 810 910 
Wainscot, Riga - 410 615! 4 0 6 0|| Battens,allsorts....¥ 010 0 7 08 5 
Masts, Qubc. rd. pine 410 6 0/4 0 610] Firng.bds,sq.otlin.s. d. 8s. d.) sd. ad. 
Yellow pine... 4 0 610/ 4 0 610|| Istyellow........14 615 0 11 ON 6 
Memel& Dat 0 0 0 0/0 0 0 0| Ist white .... 2 4 9 610 6 
Oregon ....+. 9 012 0/7 0 9 0}  Qnd qualities . 60% 0 
Lathwood, Dantafm. 810 9 0} 8 0 910) Staves, pr. stndrd. 4% £58. 
St. Petersburgl0 011 0/9 0 910}) Quebec pipe... 50 00 
V | Puncheon. 10 33 6 
23 | 023 0 Baltic, crown pipe 2-0 0 0 240 0 
016 0} oer ee B40 0 ove 
013 0| 











New COLLIERIES IN YORKSHIRE.—The large profits now being 
made by aap? proprietors are ieading to the opening out of vast 
coal fields in all directions, more especially in Yorkshire, while 
railways are also being extended to meet the increased traffic from 
the new mineral districts, The finest unworked coal-field in 
Yorkshire is that between Hickleton and Hemsworth. It is six 
square miles in extent, nearly level, and contains the thick or 9ft. 
coal at a depth from the surface of about 565 yards, together with 
the intermediate seams. The coal goes through the estates of 
Mr. Leatham, Lord Halifax, and several other large landed pro- 

rietors. It is now about to be broken into, a large tract of coal 

aving been leased to a North of England Company, who purpose 
shortly to commence sinking operations. In the same locality a 
survey is now being made for lines going from Mexborough by way 
of Hemsworth, Ackworth, Ferry Bridge, and Knottingley. A 
survey of the minerals at Denton, on the estate of Mr. W. B. 
Beaumont, M.P., is about to be made with a view to work them. 
—Shefiield Daily Telegraph 
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RIVETING IN GIRDER WORK. 

In preceding articles has been considered the general 
problem of riveted joints, and its application to such cases 
as the shell of a boiler or the skin of a ship, which consist 
of one thickness only of plate, and in which the rows of 
rivets to be used are of necessity few in number. There is, 
however, another and most important branch of the subject, 
the conditions of which are somewhat different. This is 
the riveting of the flanges or ribs in girder work. These 
consist of one or more thicknesses of plate iron united by 
means of angle irons, one on each side, to the vertical web 
of the girder. Overlapping being here out of the question, 
butt plates are used at the joints, and as strength is 
the one essential object several rows of rivets are admitted. 
Although much attention has been bestowed on the design- 
ing of such joints, no general investigation of the subject 
appears to have been published, and it may therefore be 
worth while to give this somewhat in detail. 

Annexed is a sketch of such a joint for a girder of ordi- 
—— nary size. It will be seen that it consists of 
] 5 an angle iron which forms the connection 

@| between the flange and the web; of two 
J plates forming the joint which is to be 
D secured, and of a butt plate or cover united 

@ | to the plate and angle iron by four rows of 
J rivets on each side. Let us call these rows 
i) 

J 


> os oO 


A, B, C,and D. Let ¢, be the thickness of 
@ | the plate 5, its breadth. Let ¢, be the 
thickness of the angle irons, b, their joint 
breadth. This will vary according as the 
@| whole of the angle iron, or only one table, is 
y taken to form part of the flange section. In 

: either case ), must be such that 6, x t, = 
- the area of angle iron which is included 
in the flange section, The breadth of the butt plate 
will, of course, be5,. With respect to its thickness, 
it will be seen that the joint may give way either by the 
tearing of the angle irons and the butt plate at A, or by the 
tzaring of the angle irons and the plate at D. Hence the 
joigt must be made equally strong at these two points ; 
and;therefore, the thickness of the butt plate must be equal 
to that of the plate‘ or ¢,. For the same reason the rivets 
at D must be the same as at A, or each side of the joint 
must be symmetrical in itself, which is tle general principle 
already laid down for all riveted work ; and the fewer 
and smaller these rivets the larger will be the proportionate 
strength of the joint. The best conceivable plan would be 
to have one rivet only at these places. But this rivet 
cannot be placed in the middle on account of the web ; 
while if it were on one side it would have a very awkward 
appearance. Moreover, unless the next rivets were set some 
way back from the first one, the plate would be likely to tear 
from one hole to the other; while if this were done the 
butt plate would become unduly long. On the whole we 
may assume that in practice there will always be two rivets 
at least in a row. Call their diameter d. As the rivets 
will be spaced much further apart than in boiler work, we 
may fairly take twenty tons per square inch as the strength 
of the plates and angle irons to resist tearing ; and we shall 
take 22 tons per square inch as the resistance to shearing 
of the rivets. Then the strength of the joint at either of 
its weakest points A or D is given by 

20 x (6, —- 2d x t, +6, — 2d x #,). 

At the next joint, as B, the butt plate and angle irons 
may tear, but they must then each of them shear off the 
two rivetsat A. If, on the other hand, the plate and angle 
iron = way at C, the plate alone will shear the rivets at 
D, which will thus be sheared in one place instead of two. 
Hence C will be the weakest of these two points, and the 
next to be considered after A. We have now two cases 
before us, (1) where the plate is so narrow that only two 
rivets can be put in a row, (2) where it is sufficiently wide 
for a row to be formed with four or more rivets. In case 
(1) it is clear that the joint will always be stronger at B 
than at A, and hence the only expression we have to con- 
sider is that for the strength of the joint at A, given above. 
From this expression it is evident that the larger we can 
make 5, and 6,, and the smaller we can make d, the greater 
will be the strength of the joint. Hence we have as a 
general principle, that in the riveting of ordinary girders, 
the flange should be as broad, and the rivets as small, as 
possible. If, however, the rivets are made very small their 
number will become inconveniently large. To determine 
this number we observe that the joint may give way by 
the tearing of the angle iron at A, and by the butt plate 
shearing off all the rivets, The strength of the joint to 
resist this mode of fracture is given by the expression 

20 x (b, —2d) x t, + 22 x nm x ‘7854 d? 
where n is the number of rivets. To fix the least value 
that can be given ton we must equate this expression to 
that found above for the strength of the joint at A, which 


gives 
20 x [(6, —2d) x t, + (6, —2d) x t,)= 20 x (6, — 
2d) x t, + 22 x n x ‘7854d,, 
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which will give the number of rivets when the diameter is 
fixed, or if the number of rivets be limited will enable us 
to find the diameter. In general the best plan will be to 
fix a value for the diameter, and then determine the 
number of the rivets. If this be inconveniently large we 
must increase the rivet diameter accordingly, until a satis- 
factory result is arrived at. 

We may now pass to case No. 2, in which four rivets are 
admissible in the inner rows, and we must now consider 
the possibility of the joint giving way by the tearing of 
the plate and angle iron at C, and the shearing off of the 
two rivets at D. The | int must be made at least as strong 
against this mode of ure as against that previously 
considered, viz., the tearing of the plate and mh iron at 
D. Now the angle irons used in girder work are seldom or 
never wide —— to admit of more than one rivet being 
passed through them. Thus the outer rivets at C will not 


go through 





e angle irons, but only through the plate and ! 


butt plate. Hence the resistance of the joint to tearing at 
C is given by the expression 

20 x (6, —4d) x t, + 20 x (6, —2d) x t,, 
adding to this the resistance to shearing of the two rivets 
at D, we have for the total resistance of the joint to fracture, 
in the way described— 
20 x (b, —4d) xt, + 20 x (b, —2d) x t, + 22 x 

2 x ‘7854 d?. 

This expression is to be equated to that for the resistance 
to fracture at D. Again, the two rivets at D may either be 
placed near the centre of the flange, so as to pass through 
the angle irons, or near the edges, so as to be outside of 
them. It is clear that the latter will give the ee 
joint, as the section of the angle irons will not be diminished 
in that case ; so that the expression will be 

20 x [(6, —2d) x t, + 0, t,]. 

Equating these together we have— 

20 x [6 —4d) xt, + (6, —2d) x t,] + 3456d,= 

20[(6, —2d) x t, + 6b, ¢,], 

or — 40d x (¢, + ¢,) + 3456d, =0, 
or d= 1°16 x (¢, + ¢,). 

Should the rivets at D be placed near the centre of the 
flange, so as to cut the angle irons, the corresponding ex- 
pression will be 

@2 146 x t,. 

In either case if d falls below the ratio thus found the 
strength of the joint to resist fracture at C will be less than 
at D ; and hence this result gives us a limit below which 
the diameter must not be reduced. In the former case 
this compels us in general to make d considerably larger 
than would be necessary on practical grounds, and of course 
proportionately weakens the strength of the flange at D. 
As regards strength, therefore, little or no advantage is 
gained by keeping the rivets at D clear of the angle irons, 
but as the rivets will be large, their number will be smaller, 
and the length required for the butt plate will be less. 
The large size of rivets would be rendered unnecessary, by 
having two rows of two rivets each, and then a row of 
four ; but the length of the butt-plate must then be greatly 
increased. 

The equation for fixing the number of the rivets will in 
this case be, if the rivets at D do not pass through the 
angle irons— 


20 x [(6, —4d) x t, + 6,—2d) x t,] + B56 d* = 
20 x b,t, + 22 x n x “7854 d?, 
or nw rt 4%) x t, —2dt, + 1728" 
ee ~— 





“864 d? 
the expression on the left-hand side being chosen as that 
which always properly represents the strength of the joint. 

The proportion of strength is given in the first case by 
the expression— 

(6, —2d) x t, + (6, —2d) xt, 
6, t, + 6, ft, , 
and in the second case by the expression— 
(6, —4d) xt, + 6,—2d) x t, + 1728", 
b, t, +5, ¢, ¥ 
but as no allowance is here made for the weakening of the 
late caused by the rivet-holes, the value so obtained will 
“ slightly too high. In very broad flanges it may be pos- 
sible to put six rivets in the third row, and this may 
always be done with safety, but not more than four rivets 
should be allowed in the second row. 

Hitherto we have supposed all the rivets to have the same 
diameter. But cunsiltethie advantage may gained, 
especially if only two rivets can be p in a row, by 
making the rivets in the outside rows, as A and D, smaller 
than the others, Thus, suppose we increase the diameter of 
the rivets at B and C to a value d', such that the strength 
of the joint to resist fracture at C is the same as at D. Then 
we have the equation 
20 [(6, —2d) x t, + @, —2d) x t,) = 20[(6, —2d') 

x t, + (6, —2d') «#,] + 34°56 d*, 
or 40 x (d' —d) x (t, + t,) = 34°56 d?, 
d 
i=_ “kh ao 
ord'=d x [i+ 864 x ra 

Suppose, for example, d were equal to # (¢, +¢,). Then 
d' = 1°58 d, or 4 may safely joa the iameter of the 
rivets at C 50 per cent. above that at D. This will give 
increase in area of more than 100 per cent. ; and the number 
of rivets and length of butt plate can, of course, be reduced 
in the eee gegeiion. The equation giving the number 
of rivets will now be altered. Let » be the number of 
rivets of diameter d'; then the equation is 
20 x [(6, —2d) xt, + (6, —2d) x t,]=20 x (6, — 

2d) x t, + 22 x 4x ‘7854d* + 22 x nx ‘7854a'? 

orn X "864 d'* = (b, — 2d) x t, — 3°456 d?* 

from which x may be found. 

In cases where the flange is wide enough to admit four 
rivets, it will not in general be practicable to increase the 
diameter to any extent without unduly weakening the 
joint at the inner row. An improvement may, however, 

made in this form of joint by having two rivets only in 
a row, but by placing these alternately within the angle 
irons near the centre of the flange and beyond the angle 
irons at its outer edges. The two rivets in the outside row 
should be placed at the edges, so as not to cut the angle 
irons. Then the expression for the strength of the flange 
at this point will be 

20 x [(6, —2d) x t, + 8, ¢,], 

and equating this to the expression given above for the 
strength of the joint at the next row, we have 
20 x [(6, —2d) x t, + b, t,J=20 x [(b, —Bd") x t, + 

(6, —2d') x t,] + 34°56 d? 

or 40 x d' x (¢, + ¢,) = 40 x dt, + 3456d* 


t d 
d'=d ! ‘ 
[- oy id mene a 
The proportionate strength of this joint is given by the 
expression 
(6, —2d) xt, + b,¢, 














6,t, + b,t 





and where the flange is broad enough it is probably the 
strongest and best form that can be 
employed. It has, however, the dan- 
ger common to all forms of zigzag 
riveting, namely, that the plate shoul 
tear, not straight across, but obliquely 
through two adjacent rows of rivet- 
holes, as in the annexed sketch repre- 
senting this form of joint. 
kind of fracture occurred repeatedly 
in the experiments on riveted joints 
made at Bristol by Mr. Brunel, and 
brought out clearly the mistake which 
is made by placing the rows in zig- 
zag riveting too near ther. In 
fact the net area of the flange taken 
along the line shown on the sketch 
should not be less than the net area 
taken straight across the flange 
through two rivet holes; and it is 
clear that unless there be some 
considerable distance between the 
rows this will not be the case. What this distance 
should be is investigated in a paper on riveting which we 
have before referred to; it is there shown that in zigzag 
boiler riveting the distance between two rows shoul 
not be less than two-thirds of the pitch. Hence, it 
would appear that in the joint before us the distance 
between two adjacent rivets, taken along the flange, should 
be to the distance between them, taken across the flange, 
in the proportion of 4 to 3. It will, perhaps, be sufficient 
to lay down as a rule, that the line joining two rivets in 
successive rows should make an angle of not less than 
45 deg. with the pitch line of either row. ‘ ; 

By way of illustration we may calculate the dimensions 
of a joint for a flange consisting of one plate 10in. by gin., 
and two angle irons 4in. by 4in. by jin. We will — 
that gin. rivets may be employed in the outer row. Then 
the equation 

d' =a[1 + *864x ni ] becomes 
t, +, 
aap [i+ sux hy 

The equation for fixing the number of these rivets is 

n xX 864d'* = (b, —2d) x t, —3 456d? ; 
or, in this case, 

n x ‘864 x (13)? = (l1O—2 x §) x § — 3456 x (§)* 
whence n = 5°4, or 6 is the least number of rivets that 
can be used. The joint will then have ten rivets in five 
rows, since there is only room for two rivets in a row, the 
six inner rivets being }in., and the two outside ones at 
each end gin. diameter. 

A better form for this joint is perhaps obtained by 
taking jin. rivets for the outside rows. The inner rivets 
should be in that case l}in., and their number need not 
exceed 4. We shall thus have only four rows of rivets, as 
in the sketch given above, and the butt plate need not 
exceed ft. in length on each side of the joint. 

The proportionate strength of the joint is given by the 
expression 




















] = ‘925, or say }3in. 


(b, —2d) t, + (6,—2d) xt, 
bere! ATE ve Me BED 


bt, +}, ty 
which in the case of in. rivets becomes 
(lO—2 x §) + (15-2 x4) x FL cg 


10x +15 x4 

Now the strength of plate iron against crushing, as com- 
pared with its strength against tearing, is in the ratio of 
about 4 to 5. But the part of the cross section which is 
filled up by rivets does its work against crushing (in fact, 
a flange is probably stronger against crushing at a joint 
than elsewhere), whilst it is useless as regards tearing. 
Hence, if the section of the two flanges, that in tension and 
that in compression, be originally made the same—as is 
always done in practice—and the flange in tension be then 
diminished by riveting to the amount of one-fifth, the 
strength of the two will be left about equal. It is, there- 
fore, not n to make the proportionate strength 
much above 80 per cent., and the result given above with 
jin. rivets rived, ws re; ed as quite satisfactory. 

This example may be sufficient to show the application 
of the principles here laid down to the designing of a flange 
joint in an ordi girder. We must now take the case 
of large and heavy girders, in which the flange is made u 
of several thicknesses of plate. In this case the flange wi 
always be broad enough to take four rivets in a row, and 
the angle irons being comparatively smal] may be left out 
of consideration. Then 6, will be equal to 6,, since the 
thicknesses will be all of the same breadth, and ¢, will be 
the sum of the thicknesses of the plates which are not 
divided at the joint. It is clear that the two rivets in the 
outside row will through all the thicknesses, in any 
case, so that nothing is gained by placing them at the 
edge of the flange. Hence the equation for fixing the dia- 
meter of the rivets will be 
20 x (6, —4d) xt, + ,—4d) rt.) + H56d,= 

20 x [6, —2d) x t, + (6 —2d) x ¢,], 

or—40d x (¢¢ +7¢,) + 3456d*=0, 

or d= 1°16 x (t, + ¢,). 
But as (¢, + ¢,) is in this case, it will be impossible 
to give d a value sufficient to satisfy this equation. Hence 
the girder will give way by the tearing of the plate at point 
C (in the original figure) and the shearing of the two rivets 
at D. And thus the proportionate strength will be given 
by the expression 

20 x [(6, —4d) x t, + (6, —4d) x t,] + 34°56 d* 

, ; 20 x b, x (t: + t,) 





4 
oom 62h: ot: « 
or 1 bx G, Fh) (é, P) @) 


This proportionate strength will be least when d x 
(¢, +¢, — ‘432 d) has its greatest positive value, and this 
will be when 


2xdx 432=¢, +t, ord=116 x (¢ +4,). 
It thus appears that the value of d, which would maxe 
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the joint equally strong for both modes of fracture, would 
be actually that which gives the smallest proportionate 
strength to the joint ; and hence in this case, where four 
rivets are to be placed in a row, the diameter should be 
made as small as is convenient. The whole number of 
rivets required will then be given by the equation 
20 x (6, —4d) x (¢, x ¢,) + 34°56 d* = 20 x (, — 

2d) x t, + 22 x w x °7854 d?, 
(b, —4d) x t, —2dt, + 1728 d? 

"864 d? 

We may next consider what result can be obtained by 
having only two rivets in the second row, as at C, but 
making those of larger diameter. If d, be this larger dia- 
meter, the equation for fixing d, so that the joint may be 
equally strong at C and at D will be 
20 x [(6, —2d) x t, +(6 —2d) x t,]= 20 x [6,— 

2d,) x t, + (6, —2d,) x t,] + 34°56 d? 


whence d' = d x (2 + °864 x a ) 
1 2 


In this case d is always much less than (¢, + ¢,) and 
hence d, will not be much greater than d. Hence the 
number of rivets required will not be much less than if all 
were of diameter @, and as only two are ina row instead of 
four, the butt plate will require to be longer. The 
number of rivets, with diameter d, is given by the equa- 
tion 





orn = 


b, —2d) x t, — 3°456 d* 
864 x d'? : 


The proportionate strength is of course given by the ex- 
pression 
(b, — 2d) x t, + (6, —2d) xt 
b, ty ¥ b, te 1 

The difference between the two designs will be best 
illustrated by an example. Thus, let the breadth of the 
flange be 15in., and let it be made up by four thicknesses 
of tin. plate. Also suppose that jin. rivets are used for 
the first row in both cases. Then in the first case Zin. 
rivets are used throughout, and four are put in the second 
row. Substituting in the equations given above the result 
for the number of rivets is 9'7, or say 10, and for the pro- 
portion of strength ‘83. In the second case d’ is found on 
substitution to be 1°324xd or say 1 in.; the total number 
of rivets is 9°6 or say 10, and the proportion of strength is 
‘90. Thus in the second case 5 rows of rivets will be 
required, in the first case only 4, the number of rivets being 
in each case the same ; whilst the proportion of strength is 
7 per cent. higher in the second case than in the first. 
Looking to this, the second arrangement will probably be 
preferred, as the difference in length of butt-plate is not 

eat. 

“eo leaving this part of the subject, it may be noticed 
that large girders are sometimes made without butt-plates, 
the thicknesses which run —— the joint being supposed 
to supply their place. This design, however, is always 
either unsafe or wasteful. Thus, suppose the flange to con- 
sist of four equal thicknesses, if all these four thicknesses 
together only make up what is considered to be the proper 
sectional area for the flange, then the design is unsafe ; for 
at each joint the strength is reduced by more than one 
fourth, and unless the girder is of very small span it will 
not be ible to place every joint so far from the centre 
that a Tsiantion of strength so great as this is admissible. 
{f on thé other hand the proper sectional area is made up 
by three thicknesses the design is wasteful, since, except 
for a space on each side the joints sufficient to give the 
proper number of rivets, the area is one-fourth greater than 
is necessary. The proper course is to place the joints of the 
several thicknesses just far enough apart to admit the 
proper number of rivets between them, and then all these 
joints may be covered by a single butt plate. 

Throughout this investigation the joint considered has 
been that in the plate. There will, however, be also joints 
in the angle irons, unless these be welded, as is often the 
case. These joints are generally covered by another short 
piece of angle iron riveted inside the first. The two angle 
irons on either side of the web should of course be made 
to break joint ; and the rivets may also generally be set 
zigzag in the two tables, so that the area of the flange may 
be diminished by a single rivet only. To find the number 
of these rivets it will be sufficient in practice to make their 
total area equal to the net area of the angle iron, as 
diminished by one rivet. Their diameter should of course 
be as small as is convenient. 

In conclusion, it may be as well to recapitulate the re- 
sults arrived at in our investigation. 

The following general rules may first be laid down :— 
(1) That butt ile should be used at each joint. (2) That 
the rivets in each half of a butt plate should be symme- 
trically disposed among themselves. (3) That the smaller 
the diameter of the rivets in the outside rows the greater 
will be the proportionate strength of the plate. We then 
have several cases— 

(a) Flanges consisting of a single plate, and not wide 
enough toadmit more than two rivetsinarow. If all the 
rivets be of the same size their number is given by the 


expression 
(6, -—2d) xt, 
~* 864d? 
and the proportionate strength of the joint by the ex- 


pression 
, — 2d) x t, + b,— 24) +t, 
bt, + 6, t 
The joint may be much improved by making the rivets 
in the outside smaller than those in the inner rows. In 
that case, the ~— diameter for the rivets in the inner | 
rows is given by the expression 


ax! 





" b _—2d 


@x (1 + +804 x 4), 


and the total number of rivets is given by the expression 





(b, —2d) x t, —3456d, . 4 


864 d'* 


The expression giving the proportionate strength is the 
= as before. 

(b) Flanges isting of a single plate, but wide enough 
toadmit four rivets in a row. ta this case the rivets in 
the outside rows should be placed near the edges of the 
flange, so as not to cut the angle irons. If four rivets be 
placed in the second row the rivet diameter should be 
made as large as possible, provided it is not greater than 

116 x (t, + f,)- 
The number of rivets is then given by the expression 
(64d) x t, —2dt +1798 a 
‘864d? 

and the proportion of strength by the expression 

(6,-4.4) xt, +(b, -2d) xt, +1°728d, 

6, t, +6, ¢, 
It will not generally be advisable to increase the diameter 
in the inner rows, if four rivets be placed in those rows. 
But if only two rivets be used in these rows the diameter 
may be increased to the value given by the expression 
dx tit 864d 
t,t+t, 
The number of rivets is then given by the expression 
(b, —2d) xt, -3-456d" | 
"864 d'* ies 
and the proportionate strength by the expression 
(b,-2d)xt, +5, t, 
b,t,+b,t, ° 

In such cases the rivets will generally be set zig-zag to each 
other; the zig-zag line should make an angle of not less 
than 45 deg. with the pitch line of the rivets, 

(c) Large girders where the flange is made up of several 
thicknesses.— Here the angle irons may be left out of con- 
sideration and b, will be the sum of the thicknesses which 
are not divided at the point. [It then follows that if four 
rivets be used in the second row the rivet diameter should 
be as small as is convenient, and the number is given by 
the expression 

(b, —4d)xt, -2dt, +1°728 d? 
“864 d* 
If, on the other hand, two rivets of increased diameter be 
placed in the second row the increased diameter is given ty 
the equation 
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d 
ttle 
and the number of rivets by the expression 
(6, -2d)xt, ~3-456d2 | 
"864 x d'* 
The expression for the proportionate strength is, in the first 
case, 





d'=dx (2 + 864 x; 





4dx<(t, +t, —°432 d) 


=. 
b, X(t, +4, 
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and in the second case 
b, -—2d 
.* 

(d) Joints in angle trons ‘nstead of in flange plutes.—In 
this case an angle iron butt plate is placed within the angle 
iron at the joint, and riveted to the plates on each side. 
The rivets should be as small as is convenient, and the 
number may be found by making their total area equal to 
that of the angle iron less the area lost by a single rivet. 





STEAM ENGINE ECONOMY. 
(Continued from p. 298). 

Ws concluded our first portion of this paper by giving 
the tabulated results, as recorded, of the experiments, and 
we proceed now to an examination of those results. 

Coal.—The fuel used was the poor coal of the Charleroi basin, 
which, moreover, had been lying in the open air exposed to all the 
inclemencies of the season for about six weeks prior to the date 
of the experiments ; and under these conditions the yield of 
steam was naturally less than it otherwise would have been. 
The reduction of 10 per cent. for incombustible matter, which, it 
will be observed, has been made throughout the table, may be jus- 
tified in this way—that, first of all, there was an understanding 
with the contractor that the coal contained 10 per cent. of ash ; 
and secondly, that the experiments were thus placed on a com- 
mon footing with those at Mulhouse, where a similar proportion 
was allowed. The variable quality of the cinders, as proved 
during the different trials, may be accounted for by the follow- 
ing out of different systems of stoking; the fact being that in the 
later experiments the furnace fires were more frequently stirred, 
the result being a darker colour in the cinder. 

From every charge of 60 kilos. of coal a sample was taken, and 
from these samples, after they had been mixed together and 
pounded, a specimen was selected, which, on being calcined, was 
feund to contain an average of 8°6 per cent. of valueless matters. 
The results of these tests showed that there ought to have been 
in the cinders from the grates at the different trials—12'25 per 
cent, 9°20 per cent., 7°45 per cent., and 9°4 per cent. of combus- 
tible matter. 

The examinations of these cinders, of which average samples 
were int like manner taken, does not, however, quite confirm 
this induction. Thus, the calcining of the cinders of the first 
trial gave 373'2 kilos. of valueless matter, whilst the pro- 
portion of 86 per cent. in the coal would represent 404°2 kilos, 
or a total difference of 31 kilos. of valueless matter, and this 
difference of 32 kilos. represents on the 4700 kilos. of coal 
burned an excess 2zmounting to 0°7 per cent. The question then 
arises whether there be an error either in calculating the effect 
of the calcining, or aa the data of the experiments ; but at the 
same time it may be readily admitted that it is very possible 
a portion of the cinders had been carried off into the flues 
of the boilers, in which case there is nothing extraordinary in a 
larger proportion of useless matter being found in calcining the 
<oal than in calcining the cinders. 

This poor coal is extremely apt to work down through the 
grate bars, but careful stoking the effect of realising an 
ecenomy of, say, 5 per cent. in the cinders as compared with ordi- 
nary firing ; for this economy it was found advisable to have the 
grate bars placed very close together, to wet the coal a good deal, 
and te give it plenty of draught, which dispenses with the neces- 





id for frequent stirring of the fires and the frequent cleaning of 
the grates. 

Draught.—The draught, or volume of air admitted to the 
furnaces, was maintained, apart from the first twelve hours of 
the first trial, at a regular quantity during the whole course of 
the experiments. During the said first twelve hours of the first 
trial it was about 9 cubic metres of air per 1 kilo. of coal con- 
sumed, which was certainly insufficient, whilst for the remainder 
of the experiments it reached nearly 10°28 cubic metres, or about 
13°5 cubic * cogs per kilo. of coal burned. How far is this suf- 
ficient ¢ e composition of the coal consumed may, we think, 
be taken as approximately the following:—Carbon, 82°00 ; 
hydrogen, 4°40; cinders, 8°60; oxygen, nitrogen, &c., 5°00; total, 
100°00 ; and thence taking into consideration the carbon and the 
hydrogen only, there would be n 906 litres of air at zero, 
or about 955 litres (210 gallons) at 15 deg. Cent. for combustion. 
There would thus appear to have been in general during the trials 
an excess of air equal to about 7°1 per cent. In one of the 
analyses, the correctness of which however cannot be definitely 
relied on, an excess of 3 per cent. of oxygen, or about 15 per 
cent. of air, was found in the products of combustion, or nearly 
about double that which has just been given above. This, how- 
ever, may be explained, and the analysis gains in value thereby ; 
for in reality there were lost or left in the cinders from 7 per 
cent. to 9 per cent of the combustible matter, which evidently 
did not absorb any air ; and beyond this is the fact, that however 
great may be the draught absolutely, perfect combustion is not 
attainable, as has been veryamply shown by M. Schreurer-Kestnér, 
in his very beautiful researches on the combustion of coal. 
According to these researches, and under the conditions with 
which these experiments were carried out, from 5 per cent. to 
6 per cent. of carbon would escape in the form of carbonic oxide, 
and nearly 20 per cent. of the hydrogen contained in the fuel 
would also escape unburned. 

Cost of thedraught.—If from this information, combined with the 
results of the experiments before us, we calculate the cost of the 
draught, we find ourselves in face of two losses, one of which 
increases whilst the other diminishes in proportion to the draught, 
the first of these arising from the heat escaping up the chimney, 
and the second from imperfect combustion. Let us now see 
what is the actual value of these losses. 1028 litres of air at 
15 deg., weighing, with the matters carried with them (0°83 kilos.) 
a total of 13°88 kilos—about 30°75 Ib.—have been admitted 
through the furnaces. The temperature of the gases being 
162 deg. Cent.—355 deg. Fah.—at their exit, and 15 deg. Cent. 
—59 Fah.—at their entrance, there were lost 147 x 13°88 x 0°23 = 
468'18 units* of heat per kilo. of coal. This is admitting, for the 
facility of calculation, an average specific heat equal to 0°23 
for the gas at its exit from the chimney; these calculations will 
scarcely allow of much greater exactness ; and a loss of a fifth 
part—say 93 units of heat—thus arises from an excess of air. 

There was given off in the state of carbonic oxide about 6 per 
cent. of the carbon contained in the coal, say 0°0492, which 
equals a loss of 0°0492 (8080—2403)=229 heat units ; 8080 and 
2403 being the heat units respectively developed by the trans- 
formation of the carbon into carbonic acid and carbonic oxide, 
On the other hand, the disengagement of 0°0088 kilos. of hydro- 
gen occasioned a loss of 0°0088 x 34,600=184 heat units, the 
total loss arising from an imperfect combustion being thus 413 


the furnaces had been in 25 per cent., the losses arising 
from imperfect combustion would have been diminished one- 
half, as M. Schreurer-Kestner has demonstrated, and there 
would thence have been a gain of about 200 heat units, but a 
loss from the gas passing off through the chimney of, say, 117 
heat units ; it thus appears that there would have been some gain 
from an increased supply of air. 

Duty of the Boilers.—In order to present our balance-sheet 
of the duty of the boiler, the result of the second experiment 
is selected because it was the best average, the first having been 
made, under the disadvantages of varying draught, whilst the 
two last suffered from an uncertainty as to the quantity of water 
carried in, mechanically, by the saturated steam. 

The approximate heating power of the coal burned ought to 
have been, as calculated from its component parts, nearly 
8147 heat units. On the other hand, the products of combus- 
tion of 1 kilo. of this coal may be thus estimated :—(1) 7°32 
(606°5 + 0°305 x 153°6 + 0°4805 x 79°2) = 47824278 = 5060 heat 
units ; from which, however, must be deducted for heat units 
contained in the feed-water, say, 28 x 7°32=205 heat units. There 
remain, therefore, as represented by steam, 4855 heat units, or 
59°59 per cent. (2) The combustible matter lost in the cinders 
represents 0°092 X8080=743 heat units, or 9°10 per cent. (3) 
The gases escaping through the chimney have carried with them 
(154—15) 13°88+0°23=444 heat units, or 5°43 per cent. (4) 
Imperfect combustion represents 413 heat units, or 5°07 per 
cent. (5) The evaporation of 14 per cent. of water in the 
fuel represents 10 heat units, or 0°12 per cent. (6) The radia- 
tion, or losses through the brickwork, losses arising from the 
cleaning of the grates, and other causes which have not been 
estimated, represent the difference = 1682 heat units, or 
20°52 per cent. Total, 8147 heat units, or 99°83 per cent. 

It is not claimed that in the totals of these losses the exact 
proportion of each of them is given ; for that it would have been 
necessary that the analysis had been more positively defined by 
an experiment with the calorimeter on the calorific value of 
the coal burned. The impression, however, is entertained that 
the figures given deviate but little from the actual truth. 

What will strike people most is the high figure, 20°52 per cent. 
which stands last in the table of losses, and which M. Schreurer- 
Kestner attributes entirely to radiation. It is thought, however, 
that there ought to be added thereto as causes—(1) The fusion, 
of the cinders, the cooling and losses arising from cleaning the 
grates. (2) The entrance of air at the dampers and round 
the lower tubes, entrances which the anemometer could not 
measure, but which it was endeavoured to reduce to a minimum ; 
and then, (3) probably another cause, which M. Paul Charpen- 
tier has investigated in the“ Revue Universelle,” vol. xxxii., 
namely, the faculty possessed by the products of combustion 
of freely expanding. “Tf,” says he, “burned gases are 
allowed to expand freely, and their initial to diminish, 
there arises an absorption, in the latent state, of a quantity 
of heat, which has not as yet been exactly determined, 
but which is, nevertheless, of importance; if, on the con- 
os this expansion be restrained, the heat will take an appre- 
ciable form, and may be usefully applied.” And as acorollary to 
this, the same writer has proposed a method of combustion 
which merits theattention of manufacturers, and which he denomi- 
nates “A Method of perfect combustion by fixed quantities.’’ 
Our opinion, however, is that the loss arising from the free ex- 
—— of the products of combustion has been much exag- 


gerated. 

On this point reference may be made to the mechanical theory 
of heat—a theory utterly rejected, it is true, by M. Martin, but the 
results of which have been so often approximately verified that 
it seems fair to make use of them here. 


* French units or calories,—Ep. ©, 
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The air entered the furnace at a temperature of say 15 deg.,and 
left it, in the experiment we have been analysing, at a tempera- 
ture of 154 deg. Its volume was thus augmented by about 50 
per cent., this augmentation taking place by overcoming the 
pressure of the atmosphere, and in accomplishing, therefore, by 
cubic metre of air admitted, the work of 1°03 + 50,000 kg.m., 
corresponding to 121 heat units; or for every kilo. of coal 
burned there were admitted 1028 litres of air—hence there was 
lost per kilo. of coal 1028 x 121 = 123 heat units, being only 
about 14 per cent. This quantity is much smaller than the 
author just quoted supposes. He gives also, as the ordinary 
result of heating, a very different yield from what has been found 
above—his table of losses being as follows :—(1) Loss due to ex- 
cess of air, 16 per cent.; (2) loss due to the chimney, 18 per cent.; 
(3) loss due to imperfect combustion, 20 per cent.; (4) loss due to 
formation of cinders, 15 per cent. ; (5) loss due to evaporation of 
48 kilos. of water, 3°6 per cent. ; (6) loss due to radiation, see 
details ; total, 72°6 per cent. These figures have nothing incommon 
with what takes place underneath boilers hung under moderately 
good conditions ; they, in fact, assume impossible temperatures 
at the bottom of the stack, and an imperfection of combustion 
beyond all ordinary limits. The author himself feels that his 
loss is over-estimated, and is not at all in accordance with the 
ordinary duty done by steam boilers ; buthe flings himself then on 
the 40 per cent. of water mechanically, in many cases, carried in 
with the steam. That this water is often a course of uncer- 
tainty must be acknowledged ; but with superheating this un- 


production in the al sense of the term. loss is 
evidently a phenomenon identical with, though inverse, to that of | 
the heating. Any matter which is easily cooled is in like manner | 
easily warmed. The changeableness of the eircumstances and of | 
the primary causes which govern the yield of steam from a boiler 
have the effect that, in spite of all precautions, no two yields are 

alike ; and hence, secondly, make it impossible to determine how 
far that yield is affected by superheating. Prior to the experi- 
ments recorded, a difference of 0°85 kilo. of steam per 1 kilo. of 
coal burned in some trials made by Messrs. Gilain, testify to dif- 
ferences still more considerable found at their works, which can 
only be explained by the mechanical carrying forward of the 


water. 

Effective Results.-As has been said, the engine experimented 
upon is one where cutting off the steam was varied by the go- 
vernor. With reference to the work done by the engine, this 
altered a good deal from one time to another, whilst the di 
demonstrate such large and continual differences that it is diffi- 
cult to determine with precision the average ratio of steam admis- 
sion. It will not, however, be very far from the truth if it be 
assumed that this average has been about one-thirteenth, or for 
about 1-3°9 of the stroke of*the smaller piston. We give in 
Figures 9, 10, 11, and 12 four diagrams, taken simultaneously, 





forward as a proof of the small quantity of heat required for its | during the first twelve hours of the trials, when 


the vacuum was 
unsatisfactory. 

As has been said, the average work of the engine has been esti- 
mated by totaling the diagrams taken during the experiments, and 
subtracting from the figures thus obtained the frictional resis- 
tance. The valuation of this last is, however, open to criticism. 
By how much is it necessary to increase the allowance for fric- 
tion of an engine as determined, when running unloaded, in order 
to obtain its friction when loaded? A brake alone can deter- 
mine this question ; but in the absence of one, we have taken as 
correct the results otherwise obtained, from which it appears 
contrary to what has always been the belief—that the frictional 
resistance is far from increasing in proportion to the work done 
by the engine. Experiments with a brake on a beam engine of 
120-horse power have been made by M. Burnat, the proportions 
being 9°18-horse power of friction when running free, to 11°07 
horse power when loaded ; and with reference to another beam 
engine of the same power thisgentleman found the friction loss to 
be 1°09-horse power when free, to 12°02-horse power when loaded. 

From the whole of these statements, it is believed that the 
friction of the engine under notice when loaded differed by about 
l-horse power from the friction when it was not loaded. 

Steam Jackets.—As has been stated the smaller cylinder is not 
provided with a steam jacket, except at the point of communica 


and representing together the average work during the first trial. | tion between it and the larger cylinder ; on the other hand the 


These diagrams give rates of 
to one-ninth, and they were taken at a moment when the super- | 
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Prior to the experiments now reported a dozen trials were | 
made with coal from different collieries, and with ordinary dry 
steam, that is superheated about two degrees, The average of 
these trials, which lasted during 422 hours in the aggregate, gives 
a duty of 8°14 kilos. of steam per 1 kilo. of coal. We believe this 
duty to be capable of improvement even with ordinary boilers ; 
but it is reproduced here, as it is considered a very strong 
confirmation of the preceding observations and calculations. 

It is no part of this report to enter on a discussion of the com- 
parative merits of different systems of boilers—its object 
being simply to render an exact account of the duty done by those 
experimented upon. We will, however, add that in our opinion 
if tubular boilers give a better duty, the ordinary cylindrical 
ones have the not unimportant merits of simplicity and facility 


for cleaning, which at large works ought to be appreciated, the | 


more especially when the water happens to be laden with matter 
inclined to cause incrustation. 
Temperature of the Steam.—The loss of temperature between 


the boiler and the steam cylinder has, notwithstanding that the | 
pipes were enveloped in a non-conducting coating of paper pulp | 
the greater part of their length, and were placed in some places | 
underneath the earth, been very great with the superheated steam. | 


This loss was 54 deg. during the first trial, and 44 deg. during 
the second. On this subject there is room for some observations ; 
the difference of 10 deg. in the loss arising from the fact that it 
was considerably colder, especially during the night, on the occa- 
sion of the first trial. During the day therespective temperatures 
of the external air were 10 deg. and 15 deg. Cent., and the loss of 
heat by radiation being proportional thereto is hence greater for 
superheated than for saturated steam. It was wished to 
account for the difference in these losses by registering on one 
hand the fall in temperature for the superheated steam, and on 
the other the condensed water for the saturated steam. Know- 
ing the specific heat of the superheated steam and the number 
of heat units contained in the saturated steam, the thing was 
simple wy on A result was, however, found exactly the reverse 
of what we anticipated—in fact, the condensation of the 
saturated steam showed a loss of heat greater than the fall of 
temperature in the superheated steam. The explanation of this 
apparently irrational matter rests in the mechanical carrying 
forward of water in spite of all the precautions taken to prevent it. 
Since the trials which have been described, during the summer 
months a series of observations have been made on the loss of 
temperature, which has been found reduced to 82 deg. Cent. in 
place of the 54 deg. and 44 deg. previously determined, and the 
system of pipes being about 32m. in length prior to its reaching the 
engine, thus gives a loss of about 1 deg. per running metre, or about 
24 per cent. of the heat contaizfed in the steam. This loss, still 
too great, but which might possibly be reduced by better cover- 
ing to the piping ,is worthy the attention of persons contem- 
plating the use of superheated steam, especially on the point of such 

ents as would bring the boilers and enginecloser er, 
Placing on one side all theoretical calculations, which for the 


moment it may be desirable to avoid, the fact of the great facility 
with which superheated steam loses temperature may be brought 
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Diagrams are likewise given (Figs. 13 and 14) of the working of 
the machine with superheated steam. The examination of these 
diagrams goes to prove that superheated steam, contrary to what 
has been generally believed, appreciably expands according to 
Mariotte’s law, in the smaller oylinder; and beyond this 
there is the singular fact, that the lowering of the pressure is 
less even than the formula demands. Thus, in looking at dia- 
gram, Fig. 11, we have the following ordinates :—56, 29, 20, 15, 
134; Mariotte’s law giving 56, 28, 18°7, 14, 11°2. For diagram 
Fig. 18, we have 54°5, 28,19; which should be 54°5, 27°5, 18. 
For diagram Fig. 14, we have 56, 28°5, 20, 15, 12°2, 10°2, 89; 
according to Mariotte these should be 56, 28, 18°7, 14, 11°2, 9°3, 8. 
Although this can be explained, so far as regards saturated 
steam, by the re-evaporation of the water carried into the 
cylinder with the steam, this explanation does not in any way 
| apply to superheated steam, and the phenomena is sti]l more 
curious from the fact that it is evident Mariotte’s law is not 
, applicable when the steam expands, and at the same time accom- 
| plishes work. This work cannot of course be gratuitous as it 
were, for the theory of mechanical equivalent of heat requires 
that there should be a corresponding fall in temperature. Yet 
here is an actual fact frequently observed and recorded ; its ex- 
planation, however, lies in the objectionable waste of steam in 
clearance. In the machineexperimented upon, besidestheentrance 
and discharge passages, there remains at the end of each stroke a 
space of nearly a centimetre (‘394in.) between the piston and the 
ends of the cylinder, If, then, account be taken of these spaces 
in the diagrams, Mariotte’s law will be found very nearly appli- 
| cable; thus, for diagram Fig. 13, which appears the most suit- 
able for the verification of the law of expansion, the following 
| figures will result :— 56, 27°3, 18°3, 14, 11°2, 9°3; instead of 56, 
28, 18°7, 14, 11°2, 9°3 ; which are in accordance with Mariotte, 
and are so far satisfactory. 

As the inspection of the diagrams themselves will demonstrate 
sufficiently the economy of the distribution of steam in the 
machine under notice, we will proceed at once to the considera- 
tion of the points arising from the actual measurements which 
have been made:—(1) The pressure of steam at admission has 
differed 0°2 atmospheres between the interior of the boiler 
| and its entry into the cylinder. (2) The back pressure in the 
| smaller cylinder during its communication with the larger one 
| has differed from the pressure in this latter by only 0°076 atmo- 
| spheres on the average. This difference, which varies from 0°13 
| atmospheres to 0°05 atmospheres, according to the position of the 
pistons, must be looked upon as extremely small. (3) The 
vacuum in the larger cylinder differed from the barometrical 
vacuum by 0°15 atmospheres, whilst that in the condenser dif- 
fered only 0°10 atmospheres, 

During part of the first trial the vacuum left a good deal to be 
desired, in consequence probably of the leakage of air and the em- 

loyment of too small a quantity of water in the condenser. 
hese facts have had a serious we Ba on the working of the 
engine, which otherwise would certainly have been more effec- 
tive ; and the proof of this is found in the extra 9 per cent. of 





| injurious, 








heat units per horse-power per hour escaping from the condenser 


ion of from one-sixteenth | larger cylinder had three parts of its surface surrounded by a 


steam jacket, which, however, could be shut off, if wished. 


heat of the steam as it entered the cylinders was 1°84 deg. | During the first and third experiment, steam was admitted into 


this jacket at the same time as into the smaller cylinder. During 
the second and fourth trials the steam in this jacket was replaced 
by air. Nor was any sensible change in the duty of the steam 
produced by this alteration, save, perhaps, that with equal quan- 
tities of steam admitted, the effective power of the engine was 
slightly diminished. Thus, in the first and third experiments, 
the effective result in the larger cylinder was, on the average, 
40 per cent. of the whole work done, whilst in the second and 
fourth trials it amounted only to 36 per cent. This difference, 
for the same amount of work readily explains itself by the fact 
of there being a larger admission of steam into the smaller 
cylinder, As to the consumption of steam per horse power per 
hour, it was scarcely at all augmented by doing away with th 
steam jacket, since the increase of 0°224 kilos. of superheated 
and of 0°04 kilos. of saturated steam both fall within the limits 
of possible errors of observation. These results, then, although 
in some measure merely negative ones, do not confirm the con- 
clusion so strongly attested by Messrs. Hirn, Combes, and many 
others, in favour of steam jackets ; and although, indeed, it may 
in some measure be overstepping the bounds of these experiments, 
this appears to be the place to offer a few critical observations on 
the manner in which these steam jackets have been looked upon 
by different authors, who have variously regarded them either as 
of immense economy, as having no effect, or as being positively 
It appears, then, that these contradictory conclusions 
indicate that the questions are too frequently only examined from 
a general point of view ; on the other hand, is it of any use to 
enunciate general theories with reference to an accessory part of 
an engine, the effect of which varies so much, according to the 
construction of the machine and its method of working 
All that it seems right to say of steam jackets is, that they 
slightly increase the power of the engine, and tend towards eco- 
nomy, for all steam condensed in the jacket is steam which has 
yielded in its work all positive and latent heat, and consequently, 
it is steam more usefully employed than that which escapes from 
the cylinder whilst still containing its latent heat. M. Béde, in 
a treatise of great lucidity on this question (see “ Revue Univer- 
selle,” vol, xii.), arrives at conclusions highly favourable to steam 
jackets. As we take it, however, these conclusions are scarc ely 
in accordance with the reality, for the author assumes, in a 
general manner, that the steam jacket can supply to the interior 
of the cylinder the heat necessary to maintain the steam in 
good condition during the stroke, whereas, in most cases, the 
sides could not transmit even one-half of the heat necessary for 
this ; and besides, as M. Combes has demonstrated, this effect 
might be injurious. 


M. Dwelshauvers (see “ Rerue WUniverselle,’ vol. xxxii.), 
applies Rankine’s formula, and by its aid arrives at the 
conclusion that if the steam jacket does produce econumy, 


that economy does not exceed 1 per cent., which would certainly 
not be a fair compensation for the difference in price. But, 
whilst every respect is due to such an authority as Rankine, as 
also to the really scientific method followed by M. Dwelshauvers 
in his theory of steam movers, may it not be repeated here first of 
all that such a formula can only be varied for a machine of fixed 
proportions; and, further, that it is necessarily insufficient. It 
has been verified by the help of a pressure indicator attached to 
condensing engines not using superheated steam. But even of 
these engines are there not endless varieties‘ Has the engine 
one or two cylinders on Woolf's system! Is it worked with a 
slow or quick stroke ‘ that is to say, is there on the average 
much difference in temperature between the two surfaces of th: 


cylinder / but, besides the thickness of the metal, what is the 
diameter of the cylinder, and how far is it thence possible to 
carry the heat of the steam jacket towards its centr: These 
conditions, and many others which are omitted, modify entirely 
the action of a steam jacket, and until their effect is definitely 


determined it is impossible to enunciate formule for estimating 
its utility. 

Besides all this, it is known that the indication of the steam 
pressure alone is not sufficient to enable a perfect analysis to be 
made of the effect on the work done, produced by a steam jacket. 
It is necessary to examine still further the internal working 
of the steam—to analyse the condensation during its stay in the 
cylinder and during the discharge ; and, above all, to determine 
not only the volume of the steam introduced, but also the weight 
thereof, this weight being always greater at equal pressures and 
volume without a steam jacket than with one. If so much tim: 
and space is given to the consideration of this point it is becaus: 
it is one of the most important and most difficult questions of 
applied mechanics, which it would be most desirable to see 
solved experimentally rather than by the aid of speculative 
formule, which so frequently mislead from generalising what 
demands particular application. The question in fact is, in 
certain cases, that of an economy amounting to from 15 to 2 
per cent. with a more than proportionate increase of pewer. (Sec 
M. Hirn in the Bulletin de /a Socicté Industrielle de Mulhouse, 
No. 133, and M. Combes with reference to an engine belonging 
to M. Farcot.) This increase of power of 20 per cent. would, 
apart from any fuel economy, amply compensate for the increase 
of 10 per cent. in the price, at which figure M. Dwelshauvers puts 
the extra cost of a steam jacket. 

Effect of the Superheating.—These experiments prove then, on 
the average, that the use of superheated steam effects an eco- 
nomy of 10 per cent. in the coal, and of 12'7 per cent. of the 
steam, and it appears evident that these savings could have been 
considerably increased were it not for the considerable loss of 
heat between the boiler and the engine. 

(To be continued, 
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Careful observations of the transits of vm a a 
i = " 4 been recommended, but Sir G. Airy has met the difficulty by a 
i} SALLOWAY’S P ATENT BLOWING ENGINES device which appears to give a singularly close copy of the tran- 
Hi sit of Venus, and on which observers may try their powers to 
FIC.1 their heart’s content. Before giving a description, however, it is 
well to understand the difficulty to be dealt with in the obser- 
vation of a transit of Venus. Fig. 1 represents the sun with 
Venus coming on to it about the moment of internal contact. 
Chere is a lig t ting the black disc of Venus with the 
sky at the point of contact. Tis ligament is the main cause of 
the trouble. It is nearly, if not always seen, and is explained in 
the following way :-— 

Any brilliant object dazzles the eye, and by irradiation appears 
to be larger than it really is; thus, in Figs, 1 and 2 we suppose 
the real size of the sun to be indicated by the dotted line, while 
the apparent disc is the size of the larger circle. So again Venus 
should be seen the size of the small dotted circle, but the sun so 
far encroaches on her that she only appears to be the size of the 
black disc whenever her edge is seen against the sun. But upto 
the moment that the entire edge of Venus enters within that of 
the sun the light cannot encroach at the part that as yet is not 
projected against the sun but only against the sky. Conse- 
juently, the limb of Venus that last enters on the sun’s disc is 
‘or a time seen its full size, and the light, as the limb of the sun 
voncealed by it, can neither encroach on the sky or on Venus. 
{n short, at this point the edges of Venus and the sun are those 

hown by the dotted circles, and thus the black sky and black 
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the ligament is formed. It has been supposed that directly 
Venus enters within the sun’s disc, as shown in Fig. 2, the light 
rushes in and encroachment takes place. Supposing this to 
occur immediately after internal contact, it is clear that when 
understood the peculiarity of the phenomenon would greatly 
acilitate its being accurately observed and recorded. It is clearly 
necessary, however, to ascertain the truth of this supposition. 
Fig. 3 shows the apparatus designed by Sir G. Airy to repre- 
sent the transit of Venus, at which the officers and other 
»bservers now practise. A glass slide A A, with a black disc (to 
represent Venus) fixed on it, is drawn by clockwork across the 
opening S, Se, cut ina screen. The curve 8, and 8, correspond 
to the limbs of the sun at the moments of ingress and egress. By 
means of the looking-glass D the reflected beams of the sun are 
thrown through the opening 8, S., and the result is that the 
phenomena of encroachment of light and the ligament, or “ black 
drop,” is seen as in an actual transit. The rate of motion and 
size of Venus are calculated so as to give the same apparent 
dimensions and movement when seen on the main building by 
observers on the top of the magnetic buildings in the Royal 
Observatory, Greenwich, as those of Venus at the expected transit. 





ON page 338 we illustrate a fine pair of blowing engines recently 
constructed by Messrs. W. and J. Galloway and Sons, Knott Mill 
Works, Manchester, for Herr Krupp, Essen, which appear to 
offer a number of novel features, and have evidently been designed 
with a view of getting as simple, substantial, and accessible 
an arrangement of parts as possible. The main framing consists 
of massive castings, and rests directly on the ashlar or brick foun- 
dation. To the underside of their frame are attached the steam 
cylinders, which, in the engine illustrated, are 40in. bore and 5ft. 
stroke. The pistons of these cylinders are fitted with cast iron 
trunks of ob a diameter as to reduce the area on the top side 
of the piston sufficiently to compensate for the weight of the blow- 
ing piston’s rods, cranks, &c. Each trunk is connected directly to 


the piston-rod, which is of ample strength to contend with the | 


strain caused by having the connecting rod fixed a little to one side 
of the centre line of engine. The position of this rod is no doubt 


SIR G, AIRY’S AUTOMATON TRANSIT OF VENUS. 

Tue Astronomer Royal has recently designed and constructed 
a working model to show the phenomena of the transit of Venus, 
of a peculiarly complete and simple character, which we show in 
Fig. 3. A few words only are necessary to enable any of our 
readers to appreciate its object and scope. A transit of Venus 
occurs only twice in about 120 years; the importance of ob- 
serving this phenomenon we propose to discuss in a future article. 
In the meantime we would merely point out that the feature to 
note is the exact instant at which the edges or limbs of Venus 
and the sun are in contact during the passage of the former across 
the disc of the latter. 

Very great difficulties have been found on the occasion of pre- 
vious transits in obtaining reliable observations, owing to the 





The limbs of the sun are brought together and make an arch, in 
order to give ingress and egress without unnecessary loss of time. 
We have said that our observers are practising daily at this 
model, and it may be expected that their personal equations and 
the effects of peculiarities in telescopes will be clearly established. 
We may add that some rather unexpected facts have come out, 
which seem to indicate that a modification of the gee | 
received explanation of the behaviour of the black drop, whic 

we have given above, may be necessary. For example, it is 
found that with a smaller telescope Venus is seen to leave the 
limb and enter within the sun’s disc later, and come in contact 
again at egress earlier, than with a larger glass. Then, again, it 
is found that with a brilliant blaze of sunlight a ligament is seen 
in a position when with a faint light it would have disappeared. 


an innovation, but the makers consider—and we agree with them | 

—that the advantages gained in compactness and fewness of parts | 
more than compensate for any objectionable feature, as the con- | 
necting rod has comparatively little to do ; and practically it has 
been found that after three years’ operation they are in as good con- | 
dition as when originally set to work. The slide bars are of V | 
section, so that by setting them up in the ordinary way they take 
up all lateral play. The blowing cylinders are carried on the | ) | : ' 
top of the standards, and in the arrangement of their valves is em- SST | AR PR | | MD EEE 
bodied the makers’ patent, | A\\\\. \\ WAN ae i ll 

The valves are shown in detailed drawing above. It will be | | My 

seen from Figs. 1 and 2 that they consist of circular discs lying upon | uly 
grids, varying from 6in. to Sin. in diameter or more, according to | 
the size of the engine, arranged in an annular chest round each end 
of each blowing cylinder. One suction valve and one delivery valve 

‘ are secured on a single central spindle, as in Fig. 3 and 4, and by 
unscrewing the nut on the top of this spindle the pair can be taken 
out in a very few moments for examination. The valves rise and 





| 


fall bodily on the grids, and so are not injured by the constant 
bending backwards and forwards to which the ordinary valves of 
the usual construction are subjected. By the improved arrange- 
ment of valves the minimum of clearance at the end of stroke is 
obtained, and it also allows the castings of cylinders and chests to 
be made in a very simple form. The air for the delivery valves is 
led into an annular passage, which in the smaller size of engines is 
made of cast iron, and in the larger size of wrought iron, large 
enough to admit a man passing round. Theillustration represents 
a pair of non-condensing engines, but in cases where it is desirable 
to use condensers the air-pump is very readily worked from a lever 
keyed on to a rocking shaft carried by the standards, and con- 
nected by a short link to the cross-head. The steam cylinder is 
fitted with piston valves, and to prevent grooving, to which ordi 

nary piston valves are liable, provision is made to give these valves 
a slow revolving motion, which preserves them in most ex- 
cellent condition, and they work practically frictionless, though 
perfectly steam-tight. In cases where economy in fuel is a de- 
sideratum an additional expansion valve is provided in a simple 
and efficient manner, The position of the air-pump and steam 
cylinder below the floor is very favourable to keeping the steam 
and exhaust pipes out of the way, and the engine-house compara 

tively cool. The piston valves, &c., are also all easily got at. 
Our engraving on page 338 is from a photograph of a pair of 
engines recently constructed for the Bessemer Works of Herr 
Krupp, of Essen, and the engines are, consequently, coupled; but 
for blowing high furnaces independent engines are recommended, 
and Messrs. Galloway at the present time have orders on hand for 
engines of this description for the Bowling Ironworks, the Park- 
gate Ironworks, and others. They have already supplied four of 
them to the Carnforth Ironworks and other parties, where the 

are working very satisfactorily. They have been made with air 
eylinders varying from 42in. up to 108in, diameter, 
















ON ROLLERS B.B., 


Peculiar optical effects accompanying the phenomenon and the 
consequent difficulty in ensuring the observation of the same 
particular phase in the transit by all observers, as well as the 
doubt arising from the exact effect of the peculiarities of each 
telescope and each observer. So great indeed have been these 
difficulties, that the observations of the transits that have 
hitherto taken place— observations made at great trouble and 
expense—have been found of very doubtful value. _ It is, there- 
fore, most important that uniformity in habit of observation 
should be acquired by all the officers and others leaving England 
to observe the transit of Venus in 1874. To this end tic 
practice of some kind is clearly desirable. How is this to be 


obtained with a phenomenon occurring only twice in 120 years ? 
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This is rather contrary to the generally received ideas. It is 
premature, however, to say much now. A few weeks’ work may 
establish very valuable results, 





Franco-EnGuisHh News.—The Gaulois of the 12th instant has 
the following extraordinary news from London, under date of the 
9th Nov. !—" Lord Swith, member of the Academy of Sciences, » 
very distinguished engineer, who constructed in the neighbourhcod 
of Oxford the first railway in land, died on Sunday at thee 
o'clock, The Institute of ce elect three of its members 1 
assist at the funeral, which will take place with great pomp on 
Friday next, Lord Swith was ninety-seven years of age. 
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THE SOCIETY OF TELEGRAPH ENGINEERS. 
THE first meeting of this session was held as usual at the Insti- 
tute, 25, Great George-street, on Wednesday, November the 12th. 
Mr, Cromwell F, Varley occupied the chair, and the paper of the 
evening was entitled, ‘*The Quadrant Electrometer,’ by Mr. J. 
Munro. The author, speaking of the requirements of an electro- 
meter, says that without proper means of measurement no science 
can prosper and become applied ; and as every electric phenomenon 
is primarily due to differences of the electric potentials established 
among matter, an electrometer, or instrument for measuring diffe- 
rences of potentials, is a primary necessary to the advance of our 
knowledge of electricity, and our application of it to the Arts. 
Since the last century various rudimentary electrometers have 
been contrived for experimental purposes ; but these have been 
more or less crude and imperfect. The modern electrometer, be- 
sides answering the uses of scientific research, should with ad- 
vantage be fitted for the commoner work of telegraphy. It should 
be adapted to measure alike the agency of the thunderstorm 
and secular variations in the electromotive force of the most 
constant galvanic element. Its degree and range of sensibility 
should, therefore, be great and readily modified. The Thomson 
quadrant reflecting electrometer possesses these requirements, and 
for stationary purposes exceeds all others in utility. Sir William 
Thomson thus defines electromotive force, or difference of electric 
potential :—‘*The amount of work required to move a unit of 
electricity against electric repulsion from any one position to any 
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| lation resistance the following is a brief explanation of the process:— 
| Suppose that with a quadrant electrometer at its highest grade 

of sensibility and a battery of 100 Daniell’s cells, it is required to 
! find the dielectric resistance in negatives of a cable at the end of 
| the second and fifth minutes after first electrifying it; to this 
, end the electrometer should be carefully insulated. One pole of 


the battery is put to earth, and the ends of the cable are insulated. | 
If the cable is then electrified to the potential of the 100 cells and | 


connected with one pair of the quadrants, a reading taken at any 
time would be the potential due to the cable at that time. The 
first step towards accurate electrometry is to deduce from the 
scale readings numbers which shall be in — proportion to the 
difference of potentials to be determined. The next and last step 
is to assign the corresponding values in absolute electrostatic 
measure. Thus, when for any electrometer the first step has been 
taken, it remains only to determine the single, constant coefficient, 
by which the numbers deduced from its indications as simply 
proportional to differencesof potential must be multiplied to give 
differeuces of potential in absolute electrostatic measure. 

The use of the quadrant electrometer is not confined to tele- 
graphy. In conjunction with the water-dropping collector it forms 
a self-recording indicator of atmospheric electricity. This collector 
is an insulated vessel containing water, with a long spout 
projecting into the end. The spout ends in a delicate 
nozzle, from which a fine jet of water continually streams off and 
breaks in spray. This discharge of spray quickly equalises the 
potential of the water and that of the air at the point where the 





other — is equal to the excess of the electric potential of the | spray forms, so that the water vessel has at.any time the potential 


second position above the electric potential of the first.” A diffe- | 


| of theairatthattime. Thevesselisalways connected to the insulated 


rence of potential, then, takes the form of mechanical work, and a quadrants of the electrometer. The scale is a strip of prepared 
positively or negatively electrified body will experience a force | sensitive paper, which moves vertically at a known uniform rate, 
tending to move it froma place of greater positive or negative | and the beam of light reflected from the mirror photographs its 


potential to a place of less positive or negative potential, This is 
the principle of all electrometers. A light, easily-movable con- 
ducting body, charged with electricity, is placed between two 
conducting systems, and the difference of electric potentials esta- 
blished between these latter is indicated by the motion of the 
former. The direction of motion denotes the kind of the diffe- 
rence, and the amount of the motion, determined by scale, 
measures the amount of the difference. The earliest form of elec- 
trometer was probably a large iron tank and a three-legged stool. 
In 1858 it took the form of a divided ring, with a light index or 
rod of aluminium, suspended by a fine glass fibre. This was a tor- 
sion electrometer, and used principally for observations on atmo- 
spheric electricity. In 1861 the first reflecting electrometer was 
made, and applicd to electric testing. Various forms succeeded 
this, till, in 1866, the first quadrant electrometer was constructed 
by Mr. White, of Glasgow—who has also brought out all the other 
forms—with quadrants, Leyden jar, and sulphuric acid; the 
brain, stomach, and lung, analogous of the instrument—all as 

now. Sir William Th has classified electrometers into 

genera and species, according to the shape and kinematic relations 

of their parts ; but he says, ‘‘ Asin plants and animals a perfect 

continuity of intermediate species has been imagined between the 

rudimentary plant and the most perfect animal, so in electro- 

meters we may actually construct species having intermediate 

qualities continuous between the most widely different genera.” 

His divisions are these, (1) repulsion electrometers, (2) symme- 

trical electrometers, and (3) attracted dise electrometers. To 

the first class belong Leccaria’s pair of diverging straws and 

Bennett’s pair of diverging gold leaves; to the second belong 

Bohnenberger’s gold leaf and dry pile electrometer and divided 

ring (including the «uadrant) electrometers; Thomson’s new 

absolute and portable electrometers belong to the third. 

The practical problem of the electrometer has been to carry out 
this general principle by arranging four quadrantal conductors, so 
that they shall contain a symmetrical field of electric force, by 
maintaining in the middle of this field an electrified needle sensi- 
tive to the electrive forces of the field, and capable of being 
deflected by them to an extent proportional to the intensity of 
these forces ; and furnishing the needful qualifications for accu- 
rate measurement, viz., a suitable light index and scale by which 
the deflections of the needle can be indicated by numbers easily 
readoff. The needle must be regarded as the testing body which 
analyses the condition of the electric field by its sensibility to the 
forces of the field ; it is, asit were, the weathercock of the electric 
atmosphere within the quadrants, endowed with powers of registry 
which elevates it to the dignity of an anemometer. As a whole 
this instrument consists of a cylindrical Leyden jar of white flint 
glass with rounded bottom, its entire shape being like a conical 
bullet. This jar is supported upright in a strong brass frame of 
three legs; the mouth of the jar is closed by a plate of stout sheet 
brass which is fastened to the brass framing, and can be lifted off 
at will. This plate of brass is called the ‘‘main cover,” and all 
the interior works of the instrument are fixed to and supported 
by it. Part of the works, as the quadrants of the needle, are 
below this cover, and part, as the mirror, the point of suspension 
of the needle and the gauge are contained in a lantern-shaped 
chamber of brass with a glass front, which stands upon, and mses 
several inches above the main cover; while the “electrodes,” or 
metallic rods, by which the quadrants communicate with the outer 
air, run through the front of the lantern and the cover, and 
rest their feet upon the top surfaces of the two front 
quadrants. A circular spirit level is fixed to the main cover, 
and each corner of a triangular base plate, with which 
the three legs of the frame are tied together at the 
bottom, is fitted with a milled-headed screw as a foot, so 
that the whole instrument can be truly levelled. The quadrants 
consist of four quarters of a flat circular box of brass, with cir- 
cular apertures in the centre of its top and bottom. Each is sup- 
sedge and insulated on glass stem, which projects downwards 

rom the cover of the jar, and, as these stems are allowed a cer- 
tain amount of play radially the quadrants can, at will, be caused 
to approach or recede from each other in a symmetrical manner. 
They are paid by cross wires connecting those which point to each 
other, so as virtually to form two separate conductors out of the 
four. Each electrade makes good contact with the front quadrant 
of its corresponding pair by a broad silver fast, and, as it is essen- 
tial that each pair of quadrants may be insulated from the rest of 
the electrometer, the electrodes are encased in vulcanite, where 
they pass through the cover of the jar of the lantern. In order 
to put the electrometer into its proper working state the following 
mechanical conditions require to be made good: The quadrants must 
be symmetrically placed with respect to each other, that is, their 
upper surfaces must be in one horizontal plane and their under 
surfaces in another plane — to it, the perimeter of the whole 
system being circular, and they should be at equal distances from 
each other. The needle should be symmetrically placed with 
respect to the quadrants, and its longitudinal axis denoted by a 
dark line upon its upper surface should bisect the distance between 
the front and near quadrants. The quadrants are adjusted by 
removing the lantern and sliding them together by hand till the 
eye testifies to theirsymmetry. The needle is adjusted by ope- 
rating upon the screws within the lantern, which regulates its 
suspension. Besides these mechanical adjustments, the glass 
stems should be clean, so as to insulate properly. The works 
should be free from shreds, and the acid kept powerful, so that the 
dryness of the air inside the works may be insured. Also when 
the instrument is levelled, the suspending wire of the needle 
should pass down the middle of the guard tube. To illustrate the 
action of electric forces on the needle, sw that the quadrants 
are at one potential and symmetrically placed, and that the needle 
is at rest, then if a difference of potential is established between 4 
one pair of quadrants and the other pair, they will inclose a field 
of electric force, and the needle wilt be conan to round its 





axis, so as to take up @ new position of equilibrium. e use of 

any electrometer in cable testing is to measure the tial of the 
le at stated intervals after its preliminary ion. From 

thescale numbers ting th tent i 





P Pp ials, the insulation resist- 
anceinmeg-ohms is ealculated by formula, In testing cables for insu- 


track upon it. The datum line of the paper is the line the light 
spot would trace if the difference of potential indicated was zero. 
By this means is registered for any time the kind and amount of 
the potential of the atmosphere at the place where the water-jet 
is disintegrated. As a continuous test during manufacture the 
electrometer may be kept joined to the cable whose ends are insu- 
lated. The cable is changed at intervals by a few cells, and the 
electrometer shows the rate of loss of potential. If this is normal 
all is well. 

Mr. Preece thought that the instrument described would become 
one of the most valuable to electricians, The principles upon 
which it was constructed were exceedingly simple ; in fact they 
embodied the parallelogram of force ; the indicator being acted 
on in two directions takes the position of the resultant. Referring 
to the history of the development of the electrometer he hoped 
some day to see that illustrated in a collection of instruments 
representing the various stages. The quadrant electrometer had 
this great merit, that during testing the operator could watch 
and observe what was going on in the circuit. Like a ther- 
mometer placed into a jug of hot water, indicates the gradual fall 
of temperature, so here the changes in the circuit could be read. 
With instruments of the present perfection, surely more ought to 
be known respecting earth currents, on which a deplorable ignorance 
existed now, although nobody would venture to dispute the 
importance of the question. 

The chairman said that one of the great advantages of testing 
by means of an electrometer was that it did not interfere with 
the charge in the cable, the operator looked as through a telescope 
to what was going on at a distance ; this instrument did not touch 
the cable, and hence it did better service than a galvanometer, or 
rather galvanoscope, for, strictly speaking, there was no such thing 
as a galvanometer in existence. He did not know if the instru- 
ment described could be used on board ships, especially in stormy 
weather, butif not it would probably be shortly adapted for that 
purpose. He went on to show that in a patent of his of 1861 the 
germ of the present invention had been continued, and also how 
he came to invent what was now improved into the so-called 
replenisher. The principle is that of statical induction, the name 
given to that property by which electricity on a body is enabled to 
draw forth electricity of an opposite kind to itself upon the 
nearest parts of any neighbouring conductor, and to drive electricity 
of the same kind as itself into the part remote. 

The mecting then adjourned until Wednesday next, the 2th 
inst. 





THE HEAT CONDUCTING POWER OF CERTAIN 
ROCKS,* 


By A. 8S. HerscueEL, B.A., F.R.A.S., &e. 


A COLLECTION of more than twenty specimens of rocks of the 
best marked descriptions were chosen for the purpose, and were 
cut to a uniform shape and size by Messrs, Walker, Emley, and 
Beall, of Newcastle on-Tyne, and a part of them were subjected 
to experiment. The plates are circular, Sin. in diameter and 4in. 
thick, and they are as smoothly and accurately ground to this 
uniform size as was possible in the case of some of the refractory 
substances—as granite, whinstone, &c.—that were employed. On 
the other hand, many more friable and softer rocks, as chalk, 
coal, mar], &c., are not included in the list of sample sections now 
collected. 

The purpose of the present paper is simply to establish from the 
experiments the general bad conducting powers of the harder 
rocks, and to corroborate, in the case of a few examples that were 
numerically reduced, the conclusions of a similar kind that were 
obtained by Peclet. 

The rock-plate to be tested is placed on a flat-topped tin boiler 
of its own diameter, to raise its temperature on the under side to 
the boiling point of water ; while on its upper side a conical flat- 
bottomed tin flask of cold spring water is placed, and absorbs the 
heat transmitted through the rock-section from its heated side, 
A thermometer inserted through a cork in this flask marks the 
rise of temperature, and the quantity of heat transmitted through 
the rock. A small quantity of heat is also intercepted and 
absorbed by it, which requires a part of the higher temperature 
on the heated side to introduce it into the rock ; but this quantity 
is so small compared to the quantity which passes through it and 
enters the water, that it may easily be allowed for by a suitable 
correction. The flask above the rock contained about 4]1b. of 
water, and under the action of the steam heat below it rose in 
temperature about 1 deg. in 35 sec. fer slate, and 1 deg. Fah. in 
38 sec. or 40 sec. for different kinds of hard and close grained 
rocks, as granite, serpentine, marble, and sandstone; while the 
time occupied for a similar rise in temperature was greatest in 
the case of a specimen of black shale from the coal measures round 
Newcastle, when the thermometer rose 1 deg. in 48 sec. or 50 sec., 
or slower than in the case of slate in the proportion of about 5 to 8. 

In this series of trials it was easily supposed that the real tem- 

rature of the surfaces of the rock-plates was considerably 

ifferent from those of the metallic surfaces in contact with them ; 
and a thermo-electric pair of wires attached to cork-faces was now 
applied to test the real difference of temperatures of the two faces 
of the rock. Two platinum wires were twisted on to the two ends 
of a piece of iron wire, and were connected with the poles of a 
Thomson’s reflective galvanometer. The iron wire itself was bent 
so as to bring its two twisted ends into contact with the opposite 
faces of the rocks, On testing the thermo-electric arrangements b 
means of a double tin lid placed between its cork faces, filled wit 
water of different degrees of temperature on its two sides—which 
were measured by thermometers inserted in the lids—it was found 
that a difference of between 3 deg. and 4 deg. Fah, produced a 
deflection of one division of the galvanometer. 

On now taking a plate of marble out of the heating vessel and 
placing it between thermopiles it was found]that no sensible 
difference was recorded by it; the rock was reversed top for 
bottom between its poles, and the effect was still 1 
although the heat of the finger pressing alone on one of the wire 


junctions moved the galvanometer 3 deg. or 4 deg. In order to 
increase the temperature difference the rock-plates were then 
brought into contact with the metal surfaces by means of mercury; 
and the thermometric flask itself being filled with about 10 lb. of 
mercury instead of 4 lb. of water. It was found that the thermo- 
meter rose 1 deg. in 10 sec., corresponding to a transmission of 
330 heat units hour throughout a standard plate lin. thick 
and one square foot in surface. en taken out of its cell and 
transf to the galvanometer, the temperature difference was 
now found to be about 7 deg., giving the rate of conduction about 
47 deg. heat units per hour instead of between 22 and 28 heat 
units, as assigned by Peclet. 

The process of lifting the rock out of its cell having undoubtedly 
produced a loss of the heat difference before the measurement was 
made, a new mode was now employed, and the wire junctions were 
pressed against the rock faces in situ, being at the same time 
protected from the heat of the boiler and thermometer plates facing 
opposite to them by thick felt wads, upon which they were 
fastened to those plates. In this case a very different variation 
between the rock-faces was now found, the difference in the case 
of marble being 50 deg. or thereabouts, while the passage of heat 
into the water thermometer flask was now about 5} heat 
units per hour. The same process was applied to two kinds of the 
black shale already described, and their conducting power was 
found to be much less than that of the fine-grained marble speci- 
men, being at the rate of only 2 or 24 heat units per hour. These 
quantities are not more than one-fifth or one-sixth part of the 
values obtained by Peclet for the same kinds of rocks. Although 
time did not permit these experiments to be repeated with a dif- 
ferent arrangement of the apparatus, when the sources of error 
peculiar to each of them would have been easily removed as their 
origin in each case is easily explained, yet they confirm provi- 
sionally the values of the thermal conductivities found by Peclet, 
since in two experiments which certainly gave the values alter 
nately in excess and defect, the quantities obtained varied from 5 
or 7 to 42 or 47 heat units per hour for a kind of marble to which 
Peclet assigus 22 or 28 heat units per hour as its conducting 
power, and in the ease of some other rocks, of which Peclet 
describes the conductivity as about half that of the close grained 
marble, just mentioned. The values found by experiment also in- 
dicate a smaller thermal conductivity of these rocks in almost 
exactly the proportion which Peclet has assigned. 

The form in which it will be desirable to repeat these experi 
ments is one which will show the amount and kind of influence 
exercised by junction between the surfaces of solid, liquid, and gaseous 
bodies in retarding the transmission of heat across them, as well 
as to determine the actual thermal conductivities of the materials 
employed, and for this purpose a suitable modification of the appa- 
ratus and of the mode of conducting the experiments has been 
contrived, which it may be expected will fully effect the objects 
which it is thus intended to obtain. 





LEGAL INTELLIGENCE. 


COURT OF EXCHEQUER, Nov. 18. 
(Sittings in Banco, before the LonD CHIEF Baron and Barons 
BRAMWELL and PIGorTT.) 
SAXBY AND FARMER Uv. HENNETT AND FOX. 

THIS case was tried before the Lord Chief Baron at Westminster, 
when a verdict was found for the plaintiffs for £10, with an order 
for an account of profits assessed at £2 per lever by the jury. Mr. 
Herschell, Q.C., moved for and obtained a rule, pursuant to leave 
reserved, to enter the verdict for the defendant Fox, on the ground 
that he was not jointly liable with the other defendant for the 
infringement. It was admitted at the trial that the apparatus 
made at Hennett’s works at Bridgewater were infringements of 
Saxby’s patent for locking railway points and signals, but it was 
contended on the part of Fox that he was not liable for the infringe- 
ment. It appeared that when Hennett was dissolving partnership 
with one Spinks, Fox had assisted Hennett with money to carry on 
the works at Bridgewater, and also transferred to Hennett certain 
agreements for manufacturing apparatus, including one for the 
manufacture of railway point and signal apparatus for one Easter- 
brook, to be carried out by him. Fox, it appears, reserved certain 
control over Hennett’s contracts, and it was contended that he 
thereby rendered himself, either as partner or agent, liable with 
Hennett for the infringement complained of, 

Mr. Holker, Q.C., Sir. Aston, Q.C., and Mr. Macrory now 
showed cause against the rule; and Mr. Herschell, Q.C., and Mr. 
A. R. Poole supported it. 

The Court made the rule absolute, deciding that the defendant 
Fox was not jointly liable with Hennett; therefore the verdict 

inst Fox would set aside, and a verdict entered for him. 
The verdict against Hennett would stand. 








DERHAM’S HORIZONTAL ENGINE. 


WE illustrate at page 338 a horizontal engine exhibited at 
Vienna, and which was lent by Mr. Derham to her Majesty’s Com- 
missioners for driving a portion of the machinery in the British 
section of the Exhibition. It is an exceedingly neat and well- 
designed engine, solidly built, and well proportioned in all its 
parts ; and the workmanship and material are also of the very best 
quality. The engine is constructed for a working pressure 
of 75 i. on the piston, and the consumption of fuel is not more 
than 2# lb. of coal per indicated horse-power per hour, cutting off 
at one-fifth of the stroke, with a g boiler. The cylinder is 
léin, diam. x 3ft. stroke, and steam-jacketed. The steam ports 
are situated one at each end of the cylinder, and are therefore as 
short as —, and fitted with the ordinary slide valves, with 
cut-off valves on the back, all being worked direct from the crank- 
shaft, with separate eccentrics and rods, The cut-off valve is 
adjustable by hand and screw, and can be very nicely regulated to 
the load on the engine. 

The piston-rod, which is 2}in. diam., valve spindles, and crank- 
pin, are all made of Bessemer steel, and the crank-shaft, connect- 
ing rod, cross-head, and eccentric hoops and rods are made of the 
best forged scrap iron, the hoops being lined with brass. The con- 
necting rod is 9ft. long in the centres, and fitted with straps, gibs, 
cottars, and best bell metal steps. ‘he crank shaft is 6jin. diam, 
in the necks, and swelled up to 9ft, diam. in boss. The crank is 
balanced, and is of the disc pattern, and tends to give regularity 
and ease to the motions of the engine. 

The air-pump is horizontal double-acting, and 6in. diam. 
in the barrel, and is worked by the extension of the piston-rod 
through the back end of the cylinder, and the condenser and 
hot well are all in one casting. The arrangement of the valves is 
very simple and the valves are easily accessible. A vacuum of 
12 1b* is shown in the cylinder. 

The force-pump, clack-box, and air vessel are all arranged and 
coupled to each other, and bolted to the side of the foundations, 
poy ov the floor-line of the engine-house and in the wheel-race, and 
the pump is worked at an angle direct from the crank shaft by 
aneccentric and rod. It is a simple yet efficient arrangement, and 
places the pump out of the way, yet leaves it always accessible. The 
motive power of the engine in this case is given through a large 
drum, 5ft. diameter by 14in, wide, turned on rim and balanced, 
the boss split in three places, turned and hooped with wrought 
iron hoops on each side of boss. The belt is a double one, 12in. 
wide, Sampson’s patent. The fiy-wheel is 12ft. diameter, and 
weighs over five tons, and is turned on the rim. It is cast in 
halves, and the rim dowelled and cottared together, and the boss 
dowelled, cottared, and bolted together. The governor is one of 
Porter’s, and works very satisfactorily, exercising a comple control 
of the and main an y uniform speed how- 
ever and extreme the load may . _ Fig. 1 is a side 

levation of the engine. Fig. 2is a plan of same, and 








* British Association, Section A. 





Fig. 3 is a cross section through the cylinders and valve-box:; 
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RAILWAY MATTERS, 


RECENTLY* the Baldwin Locomotive Works, of Philadelphia, 
shipped ten locomotives and tenders complete, valued at 205,000 
dols., ior the Dom Pedro Second Railway, Rio Janeiro, Brazil. 

* Accorpine to the American Manufacturer, railroad trains of 
ore, coal, iron, &c,, are now weighed on the run. The Fairbanks 
track scale, with a platform, nine rods long, is used for this 
purpose. 

SamMPLes of the Philadelphia and Reading Railroad Company’s 
coals are to be analysed, and the results sent to the Governments 
of Russia and France, in order to find if the American coals could 
be used on their railways. 


At South Shields a meeting of the inhabitants has decided in 
favour of anew passenger station being built in King-street, the 
North-Eastern pee fed having given un the option of stating 
whether they would have one there or on the site which the pre- 
sent station occupies. 

A PARLIAMENTARY paper has just been printed containing the 
warrant of the Board of Trade, and the report thereon, authorising 
the abandonment of the Wrexham, Mold, and Connah’s Quay 
Railway. The abandonment being for a part only of the railway, 
the Board of Trade were of opinion that their warrant sho 
provide for the reduction of the company’s capital to the extent of 
£440,000, and their power to borrow on mortgage to the extent of 
£171,600. The particulars are set forth in the warrant and report 
annexed, 

On most of the German railways, says the Railway News, the 
custom prevails of reducing the number of trains during the six 
winter months, commencing with November Ist. The new time- 
tables have now been published. A praiseworthy exception to 
the general rule has been set by the administration of the Saxon 
State railways, who have not only not taken off some of the 
trains, but actually put on new ones, which is gratefully acknow- 
ledged by the travelling public. It is true that such an experi- 
ment can be more easily made by a Government than by private 
companies ; nevertheless, it is a subject worth their consideration 
whether they should not offer similar facilities to the public. It 
appears from the new time-table that on the Saxon State Railway 
640 trains are started every day, of which 480 are express, 
passenger, mixed, and goods trains, thirty-four run on the junction 
lines to Dresden and Leipsic, and 126 are exclusively employed in 
carrying coals from the collieries at Zwikau to different parts of 
the kingdom. 

THE surveys for the Central Asiatic Railway have now been 
completed from Orenburg to Samarcand, and the plans and maps, 
together with an explanatory report, transmitted to the Governor- 
General of Turkistan, Major-General Besnossikoff, who is at the 
head of the engineering commissioners detailed for the perfor- 
mance of this special duty, has examined six different routes, but 
can only recommend two. The first is from Orenburg to Fort 
Ak-Tjube and the Bay of Tchabar-Taraus, on the Sea of Aral; 
thence to Krasilinsk, Perovsk, Turkistan, Taschkent, Tschinas, 
and Djibak, to Samareand. The alternative line is from Orenburg 
to Fort Karabutak, the sources of the river Turgai, along the lower 
course of the river Tarasu, and skirting the southern part of the 
Karatan range of mountains tojl'urkistan. The general estimates 
the cost of the first line at 78 million roubles, and the second at 
69 millions. He considers the latter most deserving the pre- 
ference of the Government, not only as being the cheapest, but as 
avoiding a great part of the sandy desert. 

THE Philadelphia Ledger says that at the Baldwin Locomotive 
Works there were 2000 men employed when the stringency com- 
menced in September. About half of these have been » tae § 
leaving 1530 men now working on three-quarter time, commencing 
work at eight in the morning and quitting at 4.30 in the evening. 
In the middle of September the firm had orders enough on hand to 
keep them at work until Dec, 1st, but there was at once a falling 
off in home orders, and the reduction of force was necessary to 
keep the works running until the end of the year. During the 
past ten months they have built 420 engines, being considerably 
in excess of the number built in the corresponding period of last 
year. The production is now reduced from about forty finished 
engines to from sixteen to eighteen per month. There has been 
almost a total cessation of orders for new engines for American 
roads, but the firm have still on hand several contracts for foreign 
countries, and inquiries have recently been received from Canada, 
South America, and Russia, which lead to the hope that large 
numbers of engines will be built for those countries in the next five 
years. The discharges from the locomotive works have been from 
all the shops, and include blacksmiths, ironfounders, brassfounders, 
carpenters, painters, boilermakers, and labourers. The men 
who are retained have submitted uncomplainingly to the reduction 
of hours of labour and the corresponding decrease of pay. The 
great car-wheel works of A. Whitney and Sons are still running 
on full time, and have orders on hand sufficient to last for some 
time to come. 

A NEW central railway station scheme for Dublin has been 
brought forward by Mr. , and an influential meeting has been 
held in the Mansion-house, the Lord Mayor presiding, to hear his 
explanation of his present proposition, which provides also for con- 
necting the townships of Rathgar and Rathmines with a common 
central station. Mr. ’s proposition is for a line commencing 
immediately at the rear of the Westland-row station of the 
Dublin, Wicklow, and Wexford Railway, crossing over Lombard- 
street, and descending by a gradient under Crampton’s monument 
at the end of Great Brunswick-street, and under Fleet-street, from 
whence the line would gradually rise to the proposed central 
station, which would extend on theone side from ieee. M‘Birney’s 
buildings, near Carlisle Bridge, to Messrs. Scott and Bells, near 
Essex Bridge, and on the other side from the Commercial-buildin 
to the yuay. This station, Mr. Barry states, would be about 1300ft. 
in length, and amply capacious for four times the traffic at present 
coming into Dublin, and would have the advantage of being on a 
level with the streets, Starting away from the western end of 
the central station, the line would then go under Cork-hill and the 
new street of Christ Church-place, across Thomas-street, at Corn 
Market, where it is proposed to have a local station. From that 
point Mr. Barry proposes a line ona viaduct at the rear of Sir 
James Power's distillery to Mr. D’Arcy’s brewery, through 
Mr. Roe’s distillery, through Mr. Fitzsimon’s timber yard, 
and thence by Messrs. Guinness’s new building, to join the 
Great Southern and Western by a double junction — one 
being close to the Island Bridge Barracks, and the other com- 
mencing with the Great Southern Extension to the North 
Wall. At King’s: Bridge Mr. Barry proposed to have an 
exchange station. To connect the Midland Railway with the 
central station he proposes a short line, starting from Shaw-street; 
he proposed a tramway to the Grand Canal Dock, and cross lines 
of tramways to the South Wall, where the Dublin Port and Docks 
Board have power at present to construct a tramway. 
Harcourt-street end of the Dublin, Wicklow, and Wexford he 

Pp 1 ting with the central station by a line half a-mile 
north of Milltown Station, and ing it across to Clonsken and 
Donnybrook-road, and across the leading to Kingstown and 
Blackrock to the Dublin and Kingstown Railway by a double junc 
tion—one being at the Lansdowne-road Station, and the other at 
the level crossing leading towards Sandymount. The whole of 
this traffic could then be taken into the central station, which 
would, he held, be most economical for the Dublin and Wicklow 
Company, as in the central station they would be 
trate 4 — of — ay and carri 
having them dispers tween Westland-row and Harcourt-street. 
yen, bees te Mr. Barry’s scheme fully described, a resolution was 
passed approving of the project, and for lodging a bill for ini 
sanction in the next s m of Parliament for car: the wor! 
out, and a subscription list was opened for the purpose of defraying 
the Parliamentary expenses; 
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NOTES AND MEMORANDA. 


Ir is alleged that since the construction of railroads and tele- 
graph lines to Colorado and Utah the summer rains in those 
territories have been more than quadrupled. 

ZéLLER’s analysis of tea is given by the Scientitic American as 
follows :—Potash, 39°22 ; soda, 0°65; magnesia, 6°47; lime, 4°24; 
oxide of iron, 4°38; protoxide of manganese, 1°03; phosphoric 
acid, 14°55; sulphuric acid, trace ; chlorine, 0°51; silica, 4°35; and 
carbonic acid, 24°30. Total, 10000. 

Dr. Kenncort, of Zurich, has lately studied with the aid of 
the microscope, some specimens of obsidian, or volcanic glass, from 
Iceland. One of the specimens exhibited n 1 es in 
the form of small brown hollow bodies, of globular and cylindrical 
shape, regularly arranged in definite series. 

CoatTincs of lead oxide and salts on pottery are apt to dissolve 
off in acid liquids, thereby threatening the health of those who use 
them. Several successive coatings with a solution of sodic silicate, 
and then exposure to a bright red heat in a furnace, prevent any 
such solution from taking place when the vessels are 


THe fusion of platinum in a furnace of powerful draught has 
been effected by M. Violette. Fifty grammes of platinum, partly 
in fragments and partly in a state of sponge, were p in a 
Hessian crucible lined with plumbago, and subjected for one hour 
to the heat of the furnace. A perfectly fused button of platinum, 
of the same weight as that of the metal introduced, was found at 
the bottom of the crucible. 


In a paper on the so-called plastic carbon for filters, in the 
Polytechnisches Notizblatt, Prof. V. Kletzinsky recommends two 
mixtures, the one composed of 60 parts coke, 20 parts animal 
charcoal, 10 parts wood charcoal, and 10 parts pipeclay; the other 
is composed of 10 parts coke, 30 parts animal charcoal, 20 parts 
wood charcoal, and 40 parts short asbestos. The ingredients, except 
the last, are pulverised, sifted, and mixed dry in proper propor- 
tions, then kneaded with an equal weight of molasses to a plastic 
mass, baked in a muffle, soaked in dilute wuriatic acid, washed, 
dried, aud baked again. 

Ir is well known that much of the chalk of the north-east of 
Ireland is a harder rock than our English chalk, To determine 
whether this difference isdue to chemical or to mechanical causes, an 
analysis of Irish chalk has been recently made by Mr, Hardmann, 
of the Geological Survey of Ireland. As this analysis shows that 
the rock is a very pure limestone, it appears that the induration 
has been effected by mechanical means, and not by chemical 
alteration due to the heat of the molten lava, which at one time 
flowed over it, and which now forms the overlying basalt. It is 
notable that, according to the analyst, the Irish chalk contains a 
small, yet perceptible, proportion of zinc. 

Ir is estimated that the cotton crop of California in 1573 will 
amount to about 1000 bales, of which nearly one half will be ex- 
ported. Speaking of this crop, the San Francisco Alia says :— 
‘No sales have been made yet, but the price will probably be 
twenty cents per pound, at which price it will net twice as much 
per acreas wheat, The general opinion of farmers from Merced 
to Bakersfield is favourable to cotton, and an enlarged area will 
be planted with it next year. It is a safer crop than wheat in the 
lands supplied with irrigation in the middle and southern parts of 
the San Joaquin Valley. Its price is more regular, and its greater 
value per pound enables it to bear the cost of transportation to a 
more remote market better.” 


M. Paumiert, the director of the Observatory on Vesuvius, is 
at present exhibiting at the Royal Academy of Sci at Naples 
a new metal thermometer provided with alarm bells. The latter 
are sounded as soon as sudden changes of temperature take place. 
The apparatus is so sensitive that its hand is constantly in a state 
of oscillation. When the change of temperature has attained a 
certain height the alarm signal sounds, thereby enabling the ob- 
server to notice the rise and fall of temperature. By means of a 
peculiar arrangement the highest and lowest grades of temperature 

revailing at a certain time will be registered ; and this is indepen- 
vent of the proper purpose of the instrument, viz., to indicate when 
certain limits are exceeded. The professor had been commissioned 
by the Empress of Russia to construct such a thermometer ; it 
will be hung up in the imperial travelling carriage, and by its 
help the temperature may be regulated by heating or ventilation. 

Some interesting experiments have been undertaken by Herr G, 
Bunge with the view of determining whether the proportion of 
common salt taken as a constituent of our organic food is suffi- 
cient for the functions of the human system, or whether we should 
add to it chloride of sodium in the form of inorganic salt, Whilst 
herbivorous animals readily consume common salt, carnivorous 
animals show great reluctance to take salted food ; yet the propor- 
tion of sodium and chlorine in the food of the former is as great as 
in that of the latter, whilst the proportion of potash is much 
greater. The author believes that the potash-salts re-act on the 
chloride of sodium in the blood; and the resulting compounds 
having been removed from the system, the deficiency of chloride 
of sodium is supplied by direct consumption of salt. Hence an 
artificial supply of chloride of sodium is supposed to be essential 
to the diet of cattle ; and fora like reason it is essential to the 
diet of man, especially when vegetables containing much potash are 
largely used as food. Bunge’s researches are published in the 
Zeitschrift fiir Biolog. 

Dr. J. H. Guapstone, F.R.S., at the late meeting of the British 
Association, called attention to some photographs of fluorescent 
substances. Fluorescent substances, such as bisulphate of quinine 
or uranium glass, have the power of altering the refrangibility of 
the violet or chemical rays of light ; hence, although paper painted 
over with bisulphate of quinine will look nearly white, it will 
ap in a photograph as if it were nearly black. Dr. Gladstone 
exhibited some photographs of ornamental design traced on white 
paper with bisulphate of quinine; although the designs were 
nearly invisible to the eye, in the photographs they were boldly 
visible. A colourless solution of bisulphate of quinine was placed 
in one glass, and some ink in another glass; when both glasses 
were photographed they came out equally black. Dr. Gladstone 
said that once, at the seaside, he painted a pattern with bisulphate 
of quinine upon paper, and took the paper to a photographer to 
be photographed ; he objected because there was nothing on the 
paper, but on trying the experiment he found out hiserror. It 
was stated that some kinds of varnish possess a similar power of 
affecting the refrangibility of light. 


WirH reference to the tensile strength of Lake Superior iron, 
the Detroit Free Press makes a record of the following experiments 
with iron made from Lake Superior ores, by the Wyandotte 
Company. A bar of railroad iron was put under the hammer, and 
bent, twisted, and tortured until no resemblance of the original 
bar remained. An effort was then made to hammer the head of the 
rail from the flange, but it proved unsuccessful. It must be under- 
stood the experiments were made when the iron was cold. The 
experiments with the chains were equally satisfactory and showed 
a great power of resistance. A Bessemer steel chain, 1}in. in thick- 
ness, withstood a test of 121,850 pounds to the square inch. The 
following comparisons will show the relative tensility of Lake 
Superior and English iron, the trials having been made by the use 
of the testing machine made by Riehle Brothers, of Philadelphia, 
which is that used for all tests in which the American Govermment 
isconcerned. A one-fourth inch chain of American (Lake Superior) 
iron withstood a strain of 101,750 pounds, while a chain of English 
iron of the same size broke at a test of 76,500 pounds. A five- 
eight inch chain, American, 24,875 pounds ; ish, 16,000 pounds. 
A three-fourth inch chain, American, 38, pounds ; lish, 
26,000. A one-half inch chain, American, 15,825 pounds ; English, 
8500, and a seven-sixteenth inch chain, American, 10,250 pounds ; 











MISCELLANEA. 


A new City thoroughfare is projected in the form of a street 
from Throgmorton-street to London-wall. Should the proposal be 
carried out, it will be a decided improvement. 


Ir is announced that the Agricultural Gazette, which has hitherto 
been amalgamated with the Gardener's Chronicle, will, after this 
year, appear as a separate publication. 

The Yorkshire College of Science is likely to be soon commenced, 
as only £5000 remains to plete the required amount, and on 
Monday last week the promoters resolved to organise local com- 
mittees to raise this sum. 


THE Water Committee of the Live l Corporation are trying 
to put a stop to the enormous waste of water in that town. In 
one pile of buildings the meter showed that water had passed 
through the pipe at the rate of 97 gallons per head per day. 

A COMPANY is in process of formation with the view to acquire 
and work the patent rights in Skoines’ system of gas manufacture. 
capital of the company is to be £300,000 in £10 shares. The 
The prospectus gives the names of a number of gas engineers and 
others who have reported favourably of the invention. 


A BERLIN telegram in the Hour states that the steel gun manu- 
facturer, Krupp of Essen, has forbidden his workmen to enter into 
any discussion of religious questions in his establishment, and will 
immediately dismiss anyone, from the lowest journeyman to the 
highest official, who disturbs its religious peace. 

One of the first results of the rise in the price of coal has been 
the formation of a company in France whose object is to utilise the 
a of the ocean tides on the French coast by proper machinery. 

he first experiment is to be made at St. Malo, where the tides 
rises extremely high and overtlows many square miles of flats, 





Ay influential deputation waited upon Mr. Stansfeld on Friday 
last, at the office of the Local Government Board, to urge further 
legislation on the subject of noxious vapours, and to recommend 
the extension of the Alkali Works Act of 1507 to other works. 
Mr. Stansfeld promised to prepare a bill on the subject. 

Tue Copley Medal of the Royal Society bas been awarded to 
Professor Helmholtz, the distinguished physiologist, physicist, and 
mathematican, of Berlin. Royal medals have also been awarded 
to H. E. Roscoe, .K.8., professor of chemistry in Owen's College, 
Manchester, and to Dr. Allman, professor of Biology in the 
University of Edinburgh. 

A Boston man intends to propose to Congress that all the out- 
lying lighthouses on the coast be connected by submarine tele 
graphic cables with the main land, and thence with head quarters 
at Washington, that not only may the Lighthouse Board be 
assured at all times of the efliciency of its employés, but the move 
ments of vessels be watched and reported. 


WE understand that extensive operations have lately been com- 
menced in the collieries of County Tyrone. Machinery of every 
kind has been purchased and fixed, hundreds of colliers have been 
engaged, wagons have been procured, and tramways constructed. 
From one mine alone the production is expected shurtly to reach 
800 tons per day, while at many of the other collieries the work is 
being carried on quite as extensively, According to a recent 
estimate, the County of Tyrone contains 30,000,000 tons of excel 
lent coal, including several seams of cannel or gas coal. 

THE Bridgewater Engineering Company, who have recently taken 
over the extensive railway plant business of Messrs. Hennet and 
Co., with London offices at 1, Westminster Chambers, have 
declared a dividend on their first half-year’s working of 8 per cent. 
perannum, During this period, pending the completion of the 
company’s arrangements, the works were carried on by the former 
proprietor and another firm, under special terms with the 
company. An experienced manager has now been engaged, and 
= works are in full operation with many valuable orders on the 

ooks, 


THE Russian Government have been pleased to present to the 
town of Sheffield the very valuable collection of continental 
cutlery that was on view at the recent International Exhibition in 
London. The collection embraces specimens of almost every 
description of cutlery made on the Continent, and it was got 
together with very great care and trouble. An effort was made to 
purchase it at the time, but the Russian Government refused to 
part with it on any terms. They have now presented it to Sheffield 
as the seat of the cutlery trades in this country, and it will go, we 
understand, to form the nucleus of a hardware museum that has 
been for some time talked of. Every article will have its price 
marked upon it, so that local artisans may see at what cost it can be 
produced upon the Continent. A letter of thanks for the gift, 
signed by the Mayor, the Master Cutler, and the president of the 
School of Art, has been forwarded to the Russian Government. 


THE trustees of the Marquis of Bute have given notice of their 
intention to apply to Parliament for power to extend the dock ac- 
commodation of the port of Cardiff. By means of their scheme it is 
intended to provide for the further development of the present 
export trade, and also to give much greater facilities for the 
import trade, of which Cardiff is rapidly becoming an important 
centre. The scheme of the Bute trustees embraces the construc- 
tion of two new docks and a tidal harbour. The largest dock 
will be a continuation of the new south basin now approaching 
completion. Its water area will be greater than that of the exist- 
ing Bute East Dock, and it will have a quayage upwards of 
8700ft. in length. The other dock and the tidal harbour on the 
west side of the town will involve the diversion of a portion of the 
river Taff. The dock, from its proximity to several timber depéts, 
will be specially adapted for the import timber trade. Its water 
area will be 17} acres, and its length of quayage 4350ft. 

AN extraordinary project has been submitted to the United 
States’ Senate Transportation Committee by Mr. Cheesebrough, 
of New York, who proposes to keep the Erie Canal open all 
winter by means of artificial heat. His plan consists in running 
hot water pipes on each side and along its entire length, floating 
the pipes a little below the surface, and supplying steam from 
boilers placed at half a mile apart. It has been found, he says, 
that the heat obtained from one ton of coal, properly applied to 
the surface water of a canal 70ft. wide and half a mile long, will 
prevent congelation for one day. In the winter—in the State of 
New York—there are not more than 60 full days on which the 
temperature is below the freezing point. On this basis of calcula- 
tion, the Erie Canal, 359 miles long, would require 42,000 tons per 
annum, but double it and call it four tons, or even eight tons per 
mile per annum, and even then the cost isas nothing to the magni- 
tude of the results obtained. 

THE Markets Committee of the Corporation of London, through 
Mr. Ferdinand Brand, the controller, have intimated their inten- 
tion to receive designs for a new fruit and vegetable market, 
which the Corporation are about to erect on the site of the present 
Farringdon Market and some adjacent land, pursuant to a recent 
decision of the Court of Common Council. A block plan, showing 
the site of the proposed new market, together with the conditions 
and all usite information as to the several requirements, it is 
und , can be seen at the office of the City architect, Guild- 
hall, on payment of a few shillings. Premiums of £300, £200, 
and £100 respectively, will be given for the three most approved 
designs, which desig are to b the property of the tan 
tion. ~At the same time the Corporation do not engage to carry 
out any one of the designs for which the premiums — awarded, 
nor to employ in the execution of the works any of the persons to 
whom the premiums may be awarded. are to be receiv- 
able at the office of = controller, Guildhall, y. noon of = _ 
of January next. e Corporation, carrying out a recent resolu- 
tion of the Court of Common Council, are also about to proceed 
with the reconstruction and enlargement of Billingsgate Market. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 
BERLIN.—AsHER and Oo., 53, Mokren-strasse. 
VIENNA.—Mesars, Grrnoip and Co., Booksellers. 
LEIPSIC,—ALPHonsE gen | 5 

NEW YORK.—Wittuer Roarrs, 47, Nassau-street. 


ss FO CORRESPONDENTS, 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this pany es. | in all 
cases, be accompanied by a large envelope legibly di by the 
writer to himedlf, and tearing @ 94. stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 


these instructions, ; ; 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. : , , 

°° We — undertake to return Govine + manuscripts, we 
must ‘ore request our — 

J. B. H.—Bxeluding the resistance of the air the body would have no tendency 
to rotate round its centre of gravity in falling. 

A. C.—Downing’s ‘‘ Practical H; ” will probably answer your pur- 
pose. Write to Messrs Spon, Charing Cross, D’ Aubruisson’s work is an 
excellent one. There is no comprehensive book on the subject. 

Economy.—Disregard the small cylinder altogether, and take the whole ratioof 
Fo a ee yar as if the “Loans took place inthe large cylin- 
der only. Thenadd 1 to the hyperbolic ithm of the ratio of expansion ; 
multiply by the initial pressure in the small cylinder, and divide by the 
ratio of expansion, the quotient will give you the average pressure, from 
which, we presume, you will be at no loss to deduce the power. See Tux 
Enoineer for March 11th, 1870. 

In qutRER.— The indicated power of a condensing engine is arrived at in just 
the same way as the power of a non-condensing engine. Measure the whole 
breadth of the diagram, and ignore the exist: of the atmospheric line 
altogether, unless you wish to ascertain how much power is due to the con- 
denser, and how much to the preasure of the steam treating the engine as 
though it were not fitted with a condenser. You will find the fullest instrue- 
tions in an admirable little treatise on the indicator, published by Messrs. 
Elliott, mathematical instrument makers, Strand. 


PLATE GLASS MACHINERY. 
(To the Editor of The Bngineer.) 
1Rr,—-Cov r ts inform me whe: 
—_ ae aan ch < ley pn om ™ OCC 
London, 6th Nov., 1878. 
GLASS TEXTILE FABRIC. 
(To the Editor of The Bngineer.) 
Sirn,—Can any correspondent say where such can be obtained ? N. 

















NUT TAPPING MACHINES. 
(To the Bditor of The Engineer.) 

Sir,—Could any of your readers inform us where we could get a set of 
castings for nut tapping machine of best design ? A. 8. anv Co. 

London, 18th Nov., 1873. 

BEETROOT SUGAR MACHINERY. 
(To the Editor of The Bngineer. 

Srr,—Can any correspondent kindly send me the names and addresses 

makers of beetroot sugar apparatus ? Svoar. 

London, 18th Nov., 1873. 

CHIMNEY BUILDING. 
(To the Editor of The Engineer.) 

Sir,—Will you kindly allow me to ask the following questions — 
What is a cavity mone A and what is half brick bond in chimney build- 
ing? I shall be much obliged if any of your correspondents will : 7 
. Cc, 


me. 
Ardwick-street, Manchester. 











GALVANISING BATHS. 
(To the Bditor of The Engineer.) 
Str,—Will any reader let me know the best makers of the most ap- 
proved baths for galvanising iron? A.W. W. 


OIL FUEL. 
(To the Editor of The Engineer.) 

our compumeptants kindly inform if there are any 
boilers made where oil is practically used in place of fuel for generatin 
steam? I have made as an ¢ iment a steam engine w! I in 
for use on tramways, but am desirous of avoiding smoke 
chimney. Can any one inform me who e best 
the burning of heavy hydrocarbon oils or gas? My 
10-horse power, and I should be glad to know where I can obtain the 
most economical boiler suitable for the purpose, with the size and 
shape, or any other particulars appertaining to my object. ALPHA, 


is, 19th Nov., 1873. 
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THE ASHANTEE RAILWAY. 


Durine the past week we have heard that Sir Garnet 
Wolseley has written home to prevent the embarkation of 
any more railway plant for the Ashantee country, express- 
ing it as his opinion that the ground is so broken and 
undulating that the only railway that would be likely to 
be su is one on Fell’s system. This communication 
has a the shipment of the great bulk of the mate- 
rial for the construction of a permanent way. Three steam 


sappers, however, and the first co ment of plant are 
ne, 80 that although the aspect of the question is quite 
changed, the question of steam traffic is not altogether elimi- 
It may be well to consider again how the matter 
stands, inasmuch as the introduction of steam power in the 
machinery of a campaign is a question of great importance. 
There are two distinct ways in which locomotives may be 
used in a campaign. First,a railway may be laid down to run 
from the landing-place up to some central depdt, being, in 
fact, a line of fixed — which may be worked on a 
system more or less resem a | that on which any ordinary 
civil railway may be conducted. Secondly, the attempt may 
be made to use steam power to keep the second or third line 
of military wagons in its place following the head of the 
column, and thus actually to employ locomotives on the line 
of march, These two branches are not always very dis- 
tinct. It may often happen that the campaign takes place 
over a civilised country where lines of railway already 
exist, destroyed and injured, doubtless, as far as the enemy 
found possible, but still capable of being restored. In ae | 
a case the work may be comparatively easy. The case, 
however, with which we have to do is one where 
the wildness of the country and the absence of beasts 
of draught give a peculiar c r to any work of 
this nature, but especially to that of attempting to 
follow troops inland. We may say, in fact, that the 
difficulties in laying down a line are unusually great, 
while the inducements to attempt it are scarcely such as 
would stimulate to extraordinary efforts, the campai 
being necessarily short, and the quantity of stores actually 
required small. In the Crimea and in Abyssinia a ae 
way was laid down for a short distance, and in both cases 
it did good work. In the Crimea a deal was done by 
means of a stationary engine, which drew the trucks up a 
steep incline ; much was effected, but in a very rough, im- 
ect way. In Abyssinia the rolling stock was sent out 
rom Bombay. It was unnecessarily heavy, and in many 
respects it was unsuitable. The labour of laying down the 
line was very great. Then, again, the engine was only able 
to draw a weight up an incline of 1 in 60, whereas the 
natural fall of part of the country was 1 in 40, so that the 
railway had to bend and curve considerably for part of its 
length. In spite of all this, however, it was valuable, for 
the advantages obtained were t, especially that of the 
transport of troops over ground where it was very difficult 
to keep up their water supply on the march. It is needless 
to observe that in neither the Crimea nor in Abyssinia was 
the attempt made to follow the march closely, or to push 
the locomotives beyond their natural terminus. In the 
Ashantee ey ya it has been thought that the steam 
engines might be made to do more; in fact we understand 
that wer og Home, of the Royal Engineers, who is on the 
staff of the expedition, has expressed himself enthusias- 
tically on the subject. The steam sapper is an engine 
specially designed for miscellaneous work. In its capacity 
of a traction engine it was hoped that it might perform 
new exploits. Some of our readers may remember 
that we pointed out in a recent article that it is specially 
designed to go up steep slopes, and to move over 
comparatively steep ground. It was in its capacity as a 
traction engine especially that we dwelt on the width of 
its gauge. For a railway of fixed and limited length the 
considerations of good bearings, possible sinking of sleepers, 
&c., ought to carry much more weight than the fact of 
increased labour necessary for the width of road to be made. 
The circumstance that gun carriages and 100 China carts 
had been made of a specially narrow track would be irrele- 
vant if a short line of railway only was contemplated. If, 
however, the steam sappers were to attempt in any way to 
take the place of beasts of draught, everything is changed. 
A narrow road might wind round the face of a hill where 
a broad one would entail one labour ; and if, as we might 
naturally picture to ourse yan, Se = apt. bam to run 
re’ journe i train o one day’s 
sasech Seward, & was desirable that the width of the 
engine and ogg should have some reasonable relation 
to each other. To hook ona long string of China carts 
hardly larger than wheelbarrows would be absurd. To 
take them to omy and pack them with their contents in 
the trolleys of the steam sapper, whenever they had to 
travel, would be to mock their name of carriage. It was 
difficult, in fact, to arrive at the exact intention as to the 
part that was to be played by the steam sappers and their 
lant. If the authorities had a definite idea it was pro- 
bly that they were sending out engines that, at all events, 
would run on a railway for a fixed distance, and their 
nondescript character might be turned to further account 
in a general way in the manner we have indicated. It 
seems now, however, that railway is despaired of in a great 
measure, and we suddenly learn that Fell’s system was 
the proper one to have adopted. We certainly cannot 
be accused of having spoken enthusiastically about this 
railway, but we ye that England’s mechanical talent 
would, in the handsof our me ao rm roducea definite 
jon—an attempt that would beatall events 


conceptio: 

in and worthy of criticism. We expected to see a 
cibow vii, if it was of doubtful value, was certainly 
instructive. We could hardly suppose ween eas 
definite and design where none existed, or that we 


were criticising the proportions of a thing that was quite 
guiltless of having an icular proportions at all. Yet, 


strong language as this may appear, it is in no sense 





incorrect. We donot say that definite projects have not beer. 
drawn up on paper, but we greatly doubt whether the 
armaments eventually ordered, embodied any distinct 
—— of suitable parts ; whether, indeed, it was not 
rather a well-intentioned happy family of such things as 
appeared likely to be useful in various ways. ith 
regard to the railway, we believe that an estimate 
by no means wholly encouraging was drawn up at Chat- 
ham. Mr. Aveling, the manufacturer of the steam sapper, 
suggested that 24 ib. rails fish-plated would be sufficiently 
strong ; but even with these, which brought the weight of 
the railway to about 75 tons per mile, including sleepers 
and fish-plates, it was estimated that to construct a mile in 
a day over 1500 coolies would be required. On an inferior 
railway about 12 tons weight of baggage might be carried 
ata rate of perhaps five miles an hour bya steam sapper with 
four trollies. If, however, the steam sapper was to leave 
the line and run as a traction engine on a sandy road the 
load would not exceed three tons ; the rate would hardly 
be three miles an hour. 

The project of a railway seen in the light of these 
figures was not very encouraging, while the idea of the 
steam sapper following the army becomes almost out 
of the question, Three tons is by no means a large load. 
A native will carry 50 Ib. on his back. The steam sapper 
then, corresponds to 135 natives, or perhaps half that 
number with carts, but it requires a special road to be made 
for it, which represents much native labour, and its use 
involves great complication. For example, turning up the 
ground with a spade is said to breed disease from the in- 
crease of exhalation from the earth. Supposing water to 
be obtained, coal would have to be carried, for very little 
could be done with wood as fuel. It is to be noticed that 
a rate of progress of three miles an hour does not allow of 
the steam sapper making repeated journeys each day as 
might be expected. Thus altogether we must attribute 
any sanguine prospects of success to the hopes of Captain 
Home rather than to any opinions likely to be expressed 
either by Lieutenant-Colonel Leahy, or to his junior, 
Captain Willans, the former of whom had the conduct of 
the Crimean, and the latter of the Abyssinian railway. 

With regard to the sudden suggestion of a Fell’s rail- 
way, it is to be feared that the idea has come too late to be 
seriously taken up. If it were otherwise, however, 
it is necessary to know what particular system is 
meant by the term “Fell’s railway.” Sir G. Woles- 
ley is probably thinking of the Aldershot line. A 
small railway running on a simple structure of 
creosoted timber might very probably have been the best 
expedient to adopt, but the time for adoption has gone by, 
and our locometive efforts must be confined to the erection 
of a very short line, and, further, to the forlorn hope of 
the steam sappers in some way making themselves useful. 
It is no disparagement to Mr. Aveling to doubt the proba- 
bility of much success. We say this especially to 
prevent disappointment having a bad effect on the 
development of so important a work as that of railway 
transport in the field. Let us consider the disadvantages 
under which the steam sapper labours. It is an engine 
whose weight has been remorselessly cut down to 5} tons, 
80 as not to exceed that of the 64-pounder siege gun. This 
necessitates a structure too light to do rapid work on rough 
roads with safety. It will be very difficult to land it safe 
through the surf and give it even a fair chance of com- 
mencing its work. It is going to a country where its coal 
and water will be grudged, and it cannot work on wood. 
Any railway sleepers, unless creosoted, will be subjected 
to ravages of white ants, which will, it is estimated, eat 
them away to a dangerous extent in a single month. The 
shortness of the campaign gives little time for a railway to 
repay the Jabour of construction, The country is very 
rough and hilly, besides being very sandy. The quantity 
of baggage to be carried is small, and the consequent scale 
on which the railway is made, or the number of traction 
engines using any road made for them, is necessarily insig- 
nificant, Last, and not least, the other military wagons 
require a road of only half the width of the engines and 
trollies, If, however, in addition to all this the Govern- 
ment regulation laid down by Mr. Andersen is to be en- 
forced, that these engines, instead of working to a pressure 
of 100 or 120 Ib., are to be confined to 70 lb., we think that 
most of our readers will concur with us in thinking that in 
this campaign we must not be disappointed if we do not 
hear much of the steam sappers. 


METROPOLITAN LOCOMOTIVES. 

In our last impression we published an abstract of the 
— on locomotive engines read by§{Mr. Robinson, on Tue-- 
y week, before the Pnetitution ot Civil Engineers, M . 
Robinson prudently refrained from expressing any opinion 
as to the relative merits of the different engines he 
described ; but the causes which conduced to Mr. Robin- 
son’s reticence had, of course, no existence in the case of 
the locomotive superintendents who constituted a large pro- 
rtion of his audience, and the reading of his paper was 
ollowed by a discussion which, if it did not supply much 
information to men who have really little or nothing to 
learn concerning locomotive engines, was at all events 
——- animated. By far the most interesting feature 
in the discussion consisted in the expression of strong 
opinions concerning the possible and the actual in the 
working of the traffic of the Metropolitan Railway ; and 
something very like a of arms took place between 
Mr. John Fowler and Mr. Webb on this subject. It is 
fair, we think, to assume that Mr. Webb as locomotive 
superintendent of one of the greatest railways in the world, 
should be better acquainted with the capabilities of every 
type of locomotive than any civil engineer, however eminent. 
ut no idea of this kind ap; to have the mind 
of Mr. Fowler, and he was by no means ing in his cri- 
ticisms on Mr. Webb's propositions. Mr. Fowler put him- 
self on his defence, in a word, and we are now in 
that can be advanced in 


Sseamionge of all the ments | 
vour of his M tan rolling stock. We have fre- 
quently pointed out both carriages and es are far 


too heavy for the required work, and therefore perform 
their duties with a direct loss of money to the olders, 
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At least two eminent authorities—namely, Mr. Webb and 
Mr. Stroudley—have expressed opinions’ coincident with 
our own. 

Mr. Fowler was quite justified in taking credit to himself 
for the circumstance that the traffic of the Metropolitan 
Railway has been worked with great ease and uniformity; 
but the same result would no doubt have been secured had 
the engines which he employed weighed 60 tons instead of 
42 tons 3 cwt. Nothing is more easy than to conduct 
traffic with a superabundance of locomotive power; in 
other words, if expense is a matter of no importance, 
then it is easy to run heavy trains, and many of them, 
without let or hindrance, This is, however, hardly the 
proper view to take of the a and engineers as well as 
the general shareholding public will be disposed to give 
most credit to the man who works his traffic with the 
smallest outlay for locomotive power. Mr. Fowler cut 
the Gordian knot of is difficulties when he decided on 
adopting a rolling stock of almost unprecedented weight 
considering the working conditions ; but he ignored the 
circumstance that as much efficiency might be obtained for 
less money. Let us put some of the facts concerning the 
working of Metropolitan traffic before our readers. The 
iverage weight of the shorter Metropolitan trains is 94 tons, 
id the steepest grade of any length the engines have to con- 
tend with is 1 in 70, whilethe sharpest curve isof about seven 
chains radius. The number of passengers, when the car- 
viages are filled, conveyed by this train is 350. If we 
deduct 24 tons for passengers, and add 42 tons for the 
engine, we have a dead weight of 114 tons, or, in other 
words, 6.51 ewt. per passenger, and the consumption of fuel 
is about 32 1b. permile. The Metropolitan engines have, how- 
ever, to deal with heavier trains running to Hammersmith. 
‘These weigh full 113 tons, and convey 430 passengers. De- 
dlucting, say, 29 tons for paying load, and adding 42 tons of 
engine, we have a dead weight of say 126 tons, or about 
hs ewt. per passenger.* Mr. Fowler has reason to think 
that all the trains on the Metropolitan Railway wili soon 
he as heavy as those now working to Hammersmith, and 
while he is disposed to admit that, perhaps, his engines 
might be considered just a shade too heavy for the lighter 
trains, he is certain that they cannot be deemed too heavy 
for the larger trains. This, it will be observed, is purely a 
matter of opinion on his part, and he has never advanc 
even the smallest approach to proof that his conclusions 
are right ; unless, indeed, we accept the fact that the 
traflic has been, upon the whole, successfully conducted, as 
evidence of the soundness of his judgment. 

Now we are not aware that any one has ever stated that 
Mr. Fowler’s Metropolitan engines are too powerful for the 
work they have to do. But we ourselves and many other 
engineers have asserted, and do still assert, that the engines 
ure far too heavy, even for the power they can exert ; and 
that even if this were not so, that the rolling stock they 
have to haul has been so improperly designed, and is so 
needlessly ponderous, that extra locomotive power, far beyond 
what is at all necessary with suitable rolling stock, has 
been in fact rendered indispensable. The argument runs 
in circle ; heavy engines are required because the stock to 
be drawn is heavy, and we by no means wish it to be 
understood that while the existing heavy stock is main- 
tained in service, it can be possible to reduce the weight of 
the locomotives to the lowest limit desirable, or practicable 
with better designed carriages. Still, even for the exist- 
ing stock the engines are too heavy, and a great deal of the 
unnecessary weight is due to the type of engine. The load 
on the bogie—12 tons—is of no use in giving propulsion, 
and Mr. Webb holds, and we quite coincide with his views, 
that it will be possible to build a 30-ton engine which 
shall have the same tractive power as Mr. Fowler's. 
That this is no mere expression of opinion is proved 
by the fact that Mr. Webb has now in hand engines 
vf this weight, intended expressly to work the Metro- 
politan traflic of the London and North-Western. These 
engines will have six coupled wheels, and the bogie 
will be dispensed with. Mr. Fowler cid not hesitate to 
tell Mr. Webb that these six-coupled engines would be 
found utterly unsuited to Metropolitan traftic, and his 
arguinents to this effect—if arguments they can be called 

are perhaps the most extraordinary that ever issued from 
the mouth of an engineer. So far as we understand them, 
they are to the effect that on a line with curves of seven 
chains radius, six-coupled engines cannot even be worked 
with safety, while their frictional resistance on curves will be 
disastrous to economy and efficiency. We gather from this 
that Mr, Fowler really knows nothing about the work 
done by six-coupled engines either in or out of London. 
Mr. Armstrong works the Metropolitan with six-wheeled 
engines, and this without risk or trouble. The line was 
worked for years on the broad gauge with six-wheeled 
cugines without accident, and the Great Northern Com- 
pany never met with the least difficulty during the time 
they conducted the traffic with six-wheeled engines, We 
need scarcely stop to remind our readers that the Semmer- 
ing incline is worked with eight-coupled engines, although 
there are plenty of curves of little more than three chains 
radius ; and that an abundance of other examples can be 
found where six, eight, and ten-wheeled engines are work- 
ing over lines compared with which the Metropolitan 
may be regarded as quite straight and level. Whether a 
six-wheeled engine can or cannot work a seven chain curve 
with safety is purely a question of length of wheel base, 
actual or virtual; and Mr. Webb will experience no trouble 
whatever in running over the Metropolitan system if he 
allows a little play—say an inch each way—in his trailing 
axle-hoxes, and prolongs the coupling-rod crank pins tomatch. 
The expedient is one familiar to most continental engi- 
veers. Of course, the wheel base should be kept short ; but 
this is a matter of no difficulty whatever, because the 
velocity is not great. It is well known to the readers of 
this journal that we are warm advocates of the bogi 
system; but there is a place for everything, and in the 
case of engines which require the whole of their weight for 





* It is possible that in the particulars of weights we have giv 
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adhesion, and when the Bg is small, the bogie is out of 
y 


place. Its virtues are leveloped when it is used as 
in the express single engines designed by Mr. Sterling 
for the Great Northern; in Mr, Adams’ engines for the 
North London, or in Mr. Martley’s engines on the 
London, Chatham, and Dover Railway. But the necessity 
for a bogie on the Metropolitan line is as nothing ones 
to the necessity for rendering all the weight available for 
adhesion, and for keeping that weight as small oo. prec. 

Before going any further, it may be wo while 
here to point out that a parallel is often sought to be drawn 
between the engines on the North London and the Mid- 
land—both fitted with Adams’ four-wheeled bogie— 
and the Metropolitan engines, which has no existence. 
Mr. Fowler argues that use the Midland Company 
work their Metropolitan traffic with engines weighi 6 
over 43 tons, and the North London is worked wit. 
bogie engines nearly as heavy, that he is justified in using 
42-ton engines. Nothing can be more injudicious, to say 
the least, than such an argument. The North London 
engines have to conduct an exceedingly heavy goods and 
mineral traffic at a very high speed, over a very heav. 
road, as well as to haul the passenger trains ; and the Mid- 
land heavy locomotives are really not passenger engines at 
all, but goods engines, which have to conduct a very heavy 
coal traftic between the north and south of London, and to 
ascend the steep incline—l in 38—from Farringdon- 
street to Ludgate-hill. There is, in short, no comparison 
whatever between the duties performed by Mr. Fowler’s 

nger engines and the goods and mixed engines of the 
fidland and North London Railways. 

Mr. Stroudley has bowever done more to prove that 
Mr. Fowler’s opinions concerning the working of Metropo- 
litan traffic are wrong than any one else; and asan ounce of 
fact is worth a pound of theory, we may cite the following 
facts concerning the working of Mr. Stroudley’s new roll- 
ing stock on the South London Railway in 1873. We have 
already published complete engravings of the whole of this 
stock, so that its construction and peculiarities will no 
doubt be familiar to our readers. The gross dead weight of 
each train, including the engine, amounts to 4cwt. 2 qrs. 41b. 
per passenger carried. The trains seat 354. The daily 
work of each engine is about 150 miles, and there are 179 


ed | stop made. The average speed, including stoppages, 


is about 15 miles an hour, or the same as on the 
Metropolitan Railway. The first half-dozen engines 
built ee run since January 38,000 miles each. Some of 
the tires have been turned up, and have lost three-sixteenths 
of an inch only, and no repairs have been necessary, not so 
much as a spring-leaf having been broken. The heaviest 
inclines ac vary between | in 64 and 1 in 87, and the 
consumption of coal per mile has been 21°63 Ib. only. The 
same traffic worked with the old engines required 30 lb. 
per mile, and the saving of coal effected since January has 
amounted to an aggregate of 1163 tons. The traffic has 
been conducted with perfect regularity and success. With 
such facts as these available, Mr. Fowler will find it ex- 
tremely difficult to persuade the world that the rolling 
stock of the Metropolitan Railway is just what it ought to 
be. The truth is, that Mr. Fowler did not wish to incur 
any possibility of failure in the working of the Under- 

round Railway, He erred in one sense on the right side, 
but it would be better looking at the matter in the light of 
recent expense, to admit that the Metropolitan Railway might 
be worked to more advantage by better designed rolling stock 
than to argue that because Metropolitan engines and car- 
riages are, they must be right. Mr. Fowler is placed in 
the unfortunate position that the line is run over by 
several companies as well as by its owners; and he is at 
this moment exposed to the possible annoyance of seeing 
traffic identical with his own carried on at a much smaller 
outlay, by engineers whose special business it is to work 
railways, not to make them. The position is not agreeable, 
but Mr, Fowler cannot improve it by closing his eyes to 
facts. 

PUBLIC WORKS IN FRANCE, 

Tue Minister of Public Works in France, and those who 
act with him, have tly ee against difficulties 
of every kind, and have succeeded in carrying out many 
important works; but the turn which affairs have taken 
of late has apparently been too much for them. With the 
country in the agonies of another political crisis, they can 
neither obtain the requisite funds for new undertakings, 
nor even get them considered. One of the most useful 
works that has been projected for a long time is that of the 
great canal of the Rhone—an old project, but recently 
started anew by M. Aristide Dumont—for the irrigatio; 
of the four departments of the Drome, Vaucluse, Gard, 
and Hérault. The proposed canal is to take from the noble 
“arrowy ” Rhone the large quantity of sixty tons of water 

r second, which would be sufficient to irrigate 150,000acres. 

he level is so high that the irrigation would reach the land 
300ft. up the hill sides. At one spot the canal would have 
to be conveyed through a syphon, which is proposed to 
be formed of three iron tubes of 2°50 metres in diameter, 
and no less than 3 kilos. or very nearly two miles, in 
length. The cust of the work is estimated at eighty mil- 
lions of francs, but there is no doubt that it would be a 
most profitable undertaking, as the want of water for irri- 

tion is sadly felt in the districts in question. In the 
Gard and the Hérault especially the droughts are often 
ruinous to the vineyards. The plans have been approved 
by the Minister of Public Works, and there was every hope 
the other day that the work would be regarded as urgent, 
and shortly be commenced; but it is now announced that the 
Government will not undertake to present so large a scheme 
to the Assembly at such a moment as this, so that the 
irrigation of the four departments must wait till the poli- 
tical parties have finished their battle, and France is 
allowed to breathe freely again. The project of a direct 
line of railway from Calais to Marseilles is another highly 
important one, and has a special interest for England and 
India. It stood for consideration on the 12th instant, but 
the Minister was compelled to move the adjournment, so 
that also waits. 

There are inall, under consideration at the presentmoment, 
new .lines of railway making altogether a total of 1500 








kilometres, proposed b e and powerful companies, and 
a lange senaes of toed ine all these will probably have 
to wait like the rest, while the mining and me ical 
interests, and, indeed, the whole trade and commerce of the 
country, are cramped for want of the means of transport ; 
it is a sad case, and all the more so that there seems no 
remedy for it but patience. The minister, M. Deseilligny, 
made an energetic appeal to the Assembly, in order to keep 
the subject of these works fresh in the minds of the public, 
and he succeeded in attracting attention to their import- 
ance, promising, for the Government, that there should be 
no unnecessary delay, but still they stand adjourned. The 
only relief in the picture is that several of the great com- 
panies have offered to construct new lines without subven- 
tions or guarantees of interest from the Government. 

Speaking of subventions, it may be mentioned that the 
Chamber of Commerce of Troyes, in its report on the pro- 
jected submarine railway between France and England, 
while highly approving the project, recommends that the 
concession shall not be Freel nor exclusive, and shall 
not cost the State anything. All the other Chambers, whose 
reports have come under our eyes, regard the project of 
such importance as to demand large subventions from the 
two Governments, 





EXPERIMENTS WITH BARKER'S HYDRAULIC 
CONTINUOUS BRAKE. 
(From our own Correspondent.) 

Last week we recorded particulars of a trip made with the 
Westinghouse brake, and without entering into any elaborate 
arguments as regards the merits of the two rival inventions, we 
shall just place before our readers details of experiments made on 
Friday last with the Barker brake, which has lately been im- 
proved. The train selected for the experiment consisted 
of two first class ‘* composites,” four third class carriages, and a 
passenger brake van for the Monmouthshire Railway, and they 
nave been built to the design of Mr. Appleby, the engineer of that 
line. They are short in the body and wheel base, owing to the 
sharp curves they will have to round, but are extremely neat in 
appearance, and are well finished throughout. The whole of the 
lamps are fitted with strong reflectors, so arranged that passengers 
may read comfortably in any part of the carriages. The third 
class carriages are roomy, well ventilated, and lighted. The brake 
gear has been manufactured by Messrs. Llewellen and James, of 
Lristol, the sole licencees, and the positions of the main portions 
are somewhat different to that adopted on their trains, and to 
which the brake has been applied. 

Many of our readers are acquainted with this brake, but for 
the benefit of those who are not we may briefly mention its 
peculiarities, In or under the guard’s van is placed an hydraulic 
accumulator, which is fed by a suitable pump, deriving its 
motion from a swinging shaft carrying a friction wheel, which is 
brought in contact with one of the trailing wheels of the van when 
the pressure in the accumulator is in the least decreased. An 
eccentric on the shaft, by means of its rod and other connecting 
rods, works the pump, The pressure in the accumulator is 
brought to bear against strong springs, which give a resistance of 
about 12 tons, and this is brought to bear in turn upon the brake 
blocks when the communication is opened by the guard, To 
both wheels on the side of each carriage are attached a pair of 
brake blocks, one being fastened to the body and the other to the 
piston of a small cylinder, so that the water when released from 
the accumulator travels through the connections, and coming 
between the piston and cylinder brings both blocks to bear, hold- 
ing the wheels as it were in the jaws of a vice, A gauge is placed 
before the guard so that he may regulate his pressure from 1 Ib. 
to the square inch up to two or three hundred. 

On Friday last an engine and ordinary screw brake-van of the 
Great Western Railway Company were attached to the new train 
of carriages, and we started from Worcester to Newport under the 
direction of Mr, Appleby, and accompanied by several of the 
leading engineers and representatives from the principal railways, 
Mr. Armstrong, of the Great Western, and his colleague, riding on 
the engine. 

When a speed had been attained of nearly 50 miles an hour, and 
descending a gradient of 1 in 90, it was determined to try what 
effect the brake would have under thé conditions, the engine 
keeping steam full on. Before 200 yards had been travelled after 
the brake was applied the whole of the new carriages came to a 
dead stand, but the couplings were broken between the Great 
Western van and the new carriages, and it, with the engine, ran 
about half a mile before being pulled up. This result speaks well 
for the efficiency of the brake should there be danger ahead, Of 
course, had the brake been attached to the engine and van the 
couplings would have held firm, and they would likewise have 
been brought to a stand, but certainly not in so short a distance, 
unless steam had been shut off. At most of the stations the brake 
was applied as soon as steam was shut off, and the train brought 
to astand in about 50 or 60 yards, At Abergavenny station the 
speed was stated to be 60 miles an hour, and the grade 1 in 85, 
when all brakes were put on and brought the train to a stand in 
170 yards. It would readily be imagined that such sudden 
stoppages would greatly inconvenience the passengers,'but such was 
not the case, and only slight springy motion could be felt. The 
whole of the persons present expressed themselves satisfied with 
the working of the brake, and several were astonished at its capa- 
bilities. Mr. Appleby, who has watched its working on the Great 
Eastern Railway, where it is attached to five trains, and has been 
on some of them two years, expressed his intention of extending 
the use of the brake on his company’s lines where the gradients 
are steep and the curves sharp. For this latter reason, and as 
the traffic is very heavy, the locomotives have to be expressly con- 
structed ; they have the Adams bogie, and several little improve- 
ments which Mr. Appleby has introduced, and to which we may at 
some future time refer. ‘e had an opportunity of inspecting the 
locomotive works of the Monmouthshire Railway whilst at 
Newport, and a better arranged or more orderly kept establish- 
ment of the kind we have seldom seen, The shops stand in order 
according to the different processes through which the work has to 
pass, and besides being roomy they are replete with the most 
modern appliances, 





DESULPHURISATION OF CoKE.—At a meeting of German 
engineers held lately at Lenne, Herr Hofmann brought to notice a 
discovery of no small importance to ironmasters, the result of 
which is the complete elimination of the sulphur contained in coke, 
by the addition, at the moment when the fire in the coke itself is 
being extinguished, of chloride of manganese ; and this being added 
there results a formation of sulphuretted hydrogen, the manganese, 
together with a portion of its chloride, remaining in the coke. 
This method of desulphurising may be readily carried out at coke 
ovens by placing the solution of chloric acid of manganese in a 
small lead reservoir, from whence it is allowed to run as required 
into the water boshes. At the same time as,this announcement 
was made, the working of the principle of which is likely to be 
undertaken on an extensive scale, a statement was put forward 
to the effect that at a large puddling forge on the Rhine, probably 
with the same objeet in view, a w of chloride of manganese, 
saturated with spathic blende so that there resulted therefrom a 
double combination of chloride of manganse and chloride of 
calcium, had been used. This combination is already sold as an 
article of commerce, and contains 40 per cent; of chloride of 
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RAILWAY REFEKENCING. 
By an OLD Hanp. 

Tr is a trite, but nevertheless a true remark, that one half of the 
world is ignorant as to how the other half exists, and probably few 
readers of THe ENGINEER, apart from the initiated circle practising 
in parliamentary work, have any idea of the preliminary stages 
that are necessary to be traversed before the construction of a rail- 
way in this kingdom can be commenced, or the amount of labour 
which those stages entail, and the class of men that are employed 
in connection with them. 

To such the announcement may seem strange, that at the 
latter end of October and beginning of November in every year, 
a literal swarm of individuals who are never seen or heard cf at 
any other time, emerge from their hiding places, and, with no 
larger stock in trade than a pair of gaiters and a low crowned hat, 
put themselves in motion as part of the machinery whereby these 
stupendous undertakings are first set on foot. It is of these my 
subject treats. 

The word “‘ Referencing ” cannot be found in Webster's Diction- 
ary, nor will any definition of the term ‘‘ Reference ” as ordinarily 
applied, guide us to the subject upon which I intend to speak On 
seeing the word one’s mind naturally reverts to lodgings, raising 


money, or paying uddresses to a young lady—in all of which | 


a reference is usually essential. I may say at oncethat my subject 
in no way relates to any of those things, and I will as briefly as 
possible explain how the term is to be accepted in the present 
instance. When a yoy ! is projected betwecn two given points, 


the engineer for the line despatches his assistants over the course 


proposed to be taken, who make plans of the ground through 
which the line is to pass, showing thereon everything which 
appears upon the surface of the land. The shape and dimensions 
of the fields are defined by lines showing their hedges, houses and 
buildings are shown in squares, roads and streams by double lines, 
woodland by trees, and ponds by Jined circles, or oblongs, accord 
ing to their shape. After the original survey is transferred to 
paper, tracings are made showing all the above particulars. These 


tracings are handed to the reference clerk, who goes over the line, | 


plan in hand, accompanied by another man, who carries a book 
prepared in columns for the purpose. The one places a number 
upon every separate enclosure, road, river, or building, shown upon 
the plan, which number he calls over to his companion, who enters 
a description of the property referred to in his book, and obtains 
information as to the names of all parties interested therein as 
owner, lessee, or occupier, which is also inserted in the book, 
together with the addresses of such parties as reside off the line 
of railway, or the immediate neighbourhood of it. This is done 
with a view to serve all persons in any way interested in the land 
proposed to be acquired, with a notice of the intention of the 
promoters of the line to apply to Parliament in the ensuing session 
for a bill authorising its construction. 

When this book is accurately compiled and finished it is called 
the ‘‘ Book of Reference to the plans of the proposed Railway,” 
the men engaged to compile it are called ‘referencers,” and the act 
of making it is styled ‘‘refereucing.” This description I hope will 
enable everyone to understand what it is lam writing about, Any 
uninitiated persons inspecting the plans of a long line of railway 
(say 100 miles) would naturally wonder how all the information 
contained in the Book of Reference could by any possiblity be 
obtained in the short space cf time (always less than a month, 
sometimes in a fortnight or a week) allowed for that purpose, and, 
unquestionably, even to experienced hands, it sometimes seems 
marvellous on looking back to see how much has been done in so 
short atime. But experience and tact have bridged over these 
difficulties like many others, and engineers and referencers too have 
obtained, what is sometimes to them a rather inconvenient, 
notoriety for overcoming great difficulties without regard to time 
or space, for the word “‘impossible” has no place in their voca- 
bulary, and it is almost proverbial that they, like the mythical 
cat ot the popular saying, always fall upon their feet, or in plain 
language, that what on the 28th November appeared hopeless, be- 
comes an accomplished fact by the 30th of that month—that being 
the day on which the plans and Book of Reference are required 
to be deposited for inspection by that vague body ‘‘the Public, 

If space afforded, many are the hearsay anecdotes I could tell of 
the wonderful obstacles surmounted by embryo engineers—their 
exploits with theodolites, their crossing and levelling the bed of a 
navigable river bare legged and footed, their wary manceuvres in 
eluding the vigilance of parties averse to their ground being entered 
upon- one once averred that he had hired a camera obscura and 
traced the whole of an opposing landowner’s property by moon- 
light. But the feeling that I could not do justice to the heroes of 
these tales prevents my introducing them here ; I will therefore 
confine myself principally to my own personal experiences. 

The old dark night of parliamentary work, so far as engineers 
and others interested in it were concerned, appears to have closed 
in when no more canals could be suggested, and this canal work, 
though now remote, must have been very considerable in its day, 
for although no canals worth speaking of have been projected for 
the last thirty years, the Committee of the House of Commons 
which regulates railway business is to this day designated “ the 
Railway and Canal Committee,” and is regularly appointed at the 
commencement of every session under that title. The dawn of 
continuous railway business commenced about the year 1840, but 
the sun of it did not rise till 1844, and that and the fol- 
lowing year comprise the period which is now generally referred 
toas the “railway mania” In 1845, the speculative railway affair 
culminated, and shortly afterwards collapsed. During the “mania” 
persons of alldescription of professions were attracted to engineering 
and referencing. Half-pay army or navy officers, decayed, idle, or 
improvident members of the other professions, all flocked like 
vultures to whither the carcase was, and some pretty pickings they 
got out of it. A leveller was made in six lessons, and easily 
obtained six guineas a day during hisemployment. In those days 
money for preliminary expenses was superabundant, and enormous 
waste and extravagance were the inevitable consequences. Ke- 
ferencing became a pastime almost as fascinating as shooting, or 
any other field sport, and much more alluring when the pay and 
expenses were taken into consideration. The vagaries in costume, 
100, indulged in by some of the gentry following it, were one of the 
most remarkable features about the work. The modern referencer 
when — for business would hardly be mistaken for Beau 
Brummell, but, as the present cheap style of lounging dress was 
not then invented, his prototype of bygone times had a smaller 
field for variety, and his oddities were the more conspicuous in con- 
sequence. Very many of them used to appear in jack boots 
and coat buttoned over the chest a /a Napoléon, or with 
velveteen shooting jacket and brown leather gaiters, the last 
invented wide-awake hat or military cap, and water-tight boots 
well studded with nails, so that aspecimen of the class completely 
arrayed might be mistaken for a life guardsman, or a gamekeeper 
out for a holiday, according to the fancy of the beholder. But in 
his pretentious consequential airs this little magnate for the time 
being of the village inn had no particle of rusticity in his composi- 
tions. His free power over money and his lack of discretion in 
using it gave him great dignity in the eyes of the simple folk he 
visited, by whom his patronage was sought and his words and 
actions noted with reverential attention, and many speculations 
were rife with them as to his wage and antecedents ; but now, 
alas, all that glory is past, and the modern referencer excites but a 
very temporary interest or curiosity even in the 
erencers us 


of the country. Ref 
called a first class hand and takes 
second class hand and takes the book 
dictates, The first class hand 
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his time and a sum for hotel expenses; the other gets half a 

uinca a day for time, but as all people equally require 
feeding, and hotel keepers are no respecters of persons, his 
allowance for hotel expenses is the same as that of his superior. 
The ordinary mode of setting about a reference is to proceed to the 
inn of the particular parish to which your plan relates and obtain 
from the landlord all the local information he can give. Then 
select your guide, or man, to give information as to who owns and 
occupies the fields through which the line passes. This man is 
of much importance, as in many instances you will have to rely 
svlely upon his information ; and, strange to say, the most fit 
person in this case for a post of so much trust, is often the most 
disreputable character in the neighbourhood, and for this reason, 
that having served many masters in the parish he knows the fields 
occupied by each. For this purpose a local ratcatcher, also, is a 
very good man, but before all, if he can only be obtained, give me 
a poacher. For intelligence in a country village the poacher, like 
his dog and constant companion the lurcher, is far above the rest 
of his species. Usually he is silent, contining himself to answer- 
ing when spoken to; but when his reserve has wora olf and the 
village beer has entered his soul (a slow process by the bye), then 
the poacher becomes a bun-rivant of the right sort. Moreover, 
anecdotes of the exploits of himself and his dog are highly 
interesting. The principal objection to him is his shyness; in 
approaching a mansion or even a respectable farm house, his 
modesty becomes painfully apparent, and nothing will induce him 
to come within earshot of any of the inhabitants, Still he is use- 





ful in his way,and a great favourite of mine 

Whilst touching upon this part of my subject 1 may mention 
that it has often struck me as remarkab.e with respect to en- 
gineers and referencers that associating, as they are compelled to 
do, with the lowest grade of the agricultural population, so few 
| accidents have occurred to them ; and yet 1 do not remember ever 


Perhaps there is a divinity that doth hedge other people besides a 

king, and it would seen as though engineers and referencers, as an 
oifshoot of the same species, belong to that sacred fraternity. 

Many wen in old times took reterence leisurely on horseback 

one I remember tried it in a gig, but he, I must add, was dis- 
| covered in the act, scouted, and his employment came to an 
untimely end, I never took reference on horseback myself, but in 
my early days I was not proof against the temptations of eques- 
trianism whenever I got a chance, and much trouble and soreness 
have I borne in consequence thereof, I have ridden almost every 
description of animal that could bear a saddle—-good and bad 
riding horses, broken down hunters, posters, and on one occasion a 
butcher's, horse, but the propensity of this latter animal to stop 
at all the principal gates in the neighbourhood sickened me of 
such company, and ever after that one triumphal journey I drew the 
line one degreo above a butcher. Practically, the hire of a horse in 
an out of the way ey village is not always a matter of selection 
from different degrees of quadrupeds—the choice in nine cases out 
of ten lies between one and none. Right well do I remember my 
first reference steed. It was an immensely tall, bony animal. 
I had to go from Epsom to Dorking, and the horse was lent to me 
by one of our country agents, whether from spite or kindness I 
cannot say, but on placing my foot in the stirrnp I eyed his 
gigantic proportions with a sickly smile, and on arriving at the top 
of his back I surveyed the world beneath me with sad forebodings, 
and calculating the distance between my head and terra firma 
inwardly breathed a prayer that I might reach my bed that night 
in safety. I did not proceed far before I had the somewhat 
doubtful satisfaction of congratulating myself upon my discern- 
ment in horseflesh, for the brute, perceiving a piece of broken plate 
in the road, shied so suddenly as to lift me right out of the saddle 
on to his neck, after performing which feat he stood still and 
surveyed the objectionable article, and ultimately condescended 
to walk past it. I had now learnt one of his vices, and being so far 
forearmed, acted accordingly. The shying was repeated several 
times during the journey, but no other defect except a slight 
lameness from fatigue, became visible, and being on the alert for 
this great defect I should have managed well enough had it not 
been for the curiosity of a miller, who on the road home at night 
brought out a candle to see who the cavalier on horseback might 
be, and no sooner did the horse detect the candle than he turned 
fairly round, and carried me back at least a mile and a half in 
the road we had come, and consequently increased my distance 
home by three miles. However, no further harm came to me from 
my encounter with that animal, and that was the first and last 
of my acquaintance with him. 

A more humiliating circumstance happened to me on another 
occasion between Havant and Chichester. It was a fine sunny 
morning in early winter, very tempting for a ride, I consulted 
the landlord of the inn as to the capabilities of his stud, and he 
assured me he had a horse exactly suitable for my purpose. *** A 
little gay he might be at first, but a very steady goer when once in 
full swing.” I never yet placed implicit faith in the assertions of a 
| horsedealer, or an itinerant vendor of pearl-handled pocket-knives 
| and blacklead pencils, when speaking upon professional matters. 

The landlord called his horse ** a black, noble-looking animal,” and 
so to a certain extent he was, but every limb and feature of him 
| seemed to say he had a will of his own. I got over the first mile 
or two admirably, and began to think I had done the horse an 
| injustice in my suspicions, but those portentious words, *‘a little 
| gay,” stuck in my throat. At starting we had the road entirely 
| to ourselves, and my equine friend seemed to enjoy the outing as 
| much as 1 did—but how fleeting is the bliss of this world! Pre- 
sently the sound of carriage wheels was heard behind us ; my dumb 
companion no sovner caught it than visions of being harnessed to 
a post chaise evidently entered his mind; he kicked up his 
| heels and bolted at the rate of fifteen miles an hour. I had not 
bargained for this, Argument and the reins were cqually useless. 
My thoughts reverted to what is called ‘‘ the first law of nature,” 
viz., self-preservation. I was not in training for a riding circus 
nor had I any character to lose as an equestrian. I seized the 
opportunity of a slightly slackened pace, while ascending a hill, 





and sliding ignominiously down the side of the animal, 
abandoned him to his fate and saved my life. The first 
feeling after escaping an accident is naturally one of 


rejoicing ; but alas! how soon does reaction set in. 1 cheerfully 
enough accommodated myself to the obligation to walk the 
remaining distance to Chichester, and knowing well that a post 
horse stands little chance of being lost in his own neighbourhood, 
was fast regaining my spirits of the early morning, when lo! a 
turnpike gate came in sight, and, horror upon horrors, there stood 
“the noble black animal” tied fast to it. There was no escape. 
I mustered my courage and made for the gate. The pike keeper 
eyed me, and was clearly convinced that 1 had some connection 
with the horse in his charge. With a view to eliciting further 
information, he wished me good morning; but not daring to stand 
cross-examination, or to run a second hazard by remounting, I 
passed sullenly through the gate and walked on. When I reached 
the inn in the evening, ‘‘the noble black animal ” was feeding in 
the stable. The recording angel added one or more lies to 
those already scored to my account, and the matter dropped, but 
every time I passed through the stable yard an irrepressible titter 
on the faces of those around told plainly enough that the true 
version of the story had preceded my lies, me was thoroughly 
credited at the inn, I full experience of the landlord's pre- 
diction as to the little gaicty of that noble black animal; the 
testing of what he might be ‘‘in full swing ” I left to other hands, 

Reference taking is of an inquisitorial nature, and involves a soit 
of catechism to obtain the information required. As for instance, 
“Who occupies this field?” Answer of rustic guide, ‘‘ John 
Smith.” ** he a lease of it?” After a prolonged stare and acon- 

ead i ? Thinks 


amount of h - somehow he has.” 
re et 
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professional agents of the ae) 


the occupier of the land, or the 

rietor, so much of the land in this country being mo an 

eld under trust, or otherwise complicated in title. On one 
occasion, when I was catechising at a great rate, a refractory 
occupier tried to frighten me by saying he thought I was “‘ prying 
pretty coolly into a man’s private affairs, and might run « good 
chance of getiing my head punched by some ple; but on 
being told, in my grandest tone, that I was acting in strict con- 
formity with the standing orders of Parliament, and that I should 
report any refusal to supply the particulars required to the 
Examiner of the House of Commons, he was awed into object 
submission, and said “‘he meant no offence.” Tact also is a great 
element in eliciting information of this kind, as it avoids treading 
upon peoples’ toes, or clashing with their little weaknesses. Not- 
withstanding the numerous warnings to be gathered daily from 
the newspapers, people in many parts of the country are still very 
guileless, and with a little patience may be managed to any extent. 
I remember being sent to an elderly spioster who had previously 
refused to give any information about the property in which she 
was interested with obstinate persistence, but supplied it imme 
diately on my requesting that she would kindly “consult her 
mamma” upon the subject——a proceeding which would certainly 
have involved a journey to the other world any time during the 
last thirty years. 

Having selected his guide, and obtained from him such informa 
tion as he can supply in each parish, the referencer next proceeds 
to confirm that information by inquiries from the occupiers of the 
land shown upon his plan. This brings him into contact with that 





to have heard of one of them being either robbed or ill-treated. | 


purely rural creation the British farmer. Now, agricultural 
labourers have a kind of similarity throughout the kingdom, 
Poachers, and other wicked people, are the same all over the 
world, Many other fraternities have faults and vices in common ; 
hut English farmers ditfer in habits and disposition, according to 
the particular part of the country in which they ave located, 1 
| some parts the farmer is a gentleman, and keeps his carriag+ and 
| hunters ; in other parts he is scarcely removed from the ordinary 
clodhopper. Here he will receive you with servile politeness ; 
| there he will threaten to run you through with a pitchfork. At 
one place he is hospitable ; at another he will charge for what you 
eat in his house lke an ordinary innkeeper, only perh»ps a little 
heavier. The man who eventually discovers perpetual motion 
will achieve « great feat; but he who ever succeeds in cun- 
ciliating or touching the heart of an Evuglish farmer, will, in 
the meantime, deserve well of his species. The one characteristic 
which this animal possesses in common—the neutral ground upon 
which the fraternity meet as equals—is grumbling. Good harvests 
and favourable crops are as tatal to their interests as bad ones ; 
they never succeed—the weather is never favourable ; they are 
| afflicted with all the evils under the sun—with a few more added 
to them. Iron goes through an uncomfortable process in being 
| made red-hot before it is converted into steel ; but what a British 
| yeoman goes through on his road to a snug independence beats 
| iron hollow. I could feel at ease with a poacher or escaped con- 
vict, but a farmer is pins and needles to me. However, he is 
generally the person who supplies the referencer with the most 
reliable information, and must therefore of necessity be applied 
to. Let us hope for his conversion. 

Reminiscences of travelling would certainly be considered 
incomplete if in them no reference were made to inns. Now, 
to the man who has formed his notions upon this subject 
from poetical descriptions and pretty pictures, it will sound 
almost like blasphemy to say that the so often eulogised 
** Wayside Inn” 1s my aversion. | know them well, and with 
a cold shudder do | enter their venerable and picturesque 
portals, it being berne in mind that a referencer’s travelling is 
always during the winter months. It isa very common thing for 
udvertising tradesmen to offer a large sum of money to any one 
who will point out a rival establishment furnishing such articles 
as theirs at the same price. Now, if there is throughout 
the length and breadth of this kingdom a wayside innkeeper 
who will make a challenge that his house is free from draught, 
I accept it on the spot, and will abide the consequences. 
The rheumatisms, aches, and pains I have suffered through con 
tact with these hotbeds for colds, as an Irishman might say, these 
reservoirs for storing away all the cold winds and damps that have 
ever passed through them since they were first built, seem to come 
back and fasten upon every limb of me as I think of them. Ofa 
verity they must have been invented and kept alive by bankrupt 
and unprincipled members of the medical profession with a view 
to future business. To get into your sitting room you invariably 
have to pass through the kitchen or tap-room, and often the two are 
combined in one, the doors of which are continually opening and 
admitting fresh air, To reach your bed-rcom you must walk 
across the open yard in your slippers and ascend a set of wooden 
steps, which on a cold frosty, or worse still, a cold wet night, is 
a tusk to be appreciated only by the poets who sing the praises 
of these places, and their admirers, that is, if any such still remain 
out of Bedlam. Place yourself where you will in the sitting-room 
a cold draught follows and fastens on to you. If you sit over the 
fire, the front of your body is burning while the back seems to have 
settled in the Arctic regions. ‘'nere is no escape by sitting side- 
ways, and the windows of these rooms seem to have a standing 
quarrel, perhaps a strike, with the frames and sashes, and will 
never fit or shut down, At length you go to the bed-room, This 
vehicle for hastening a man into his grave partakes of two cha 
racters--either it is a small, close, fusty room, with no fireplace 
and a strong smell of plants and stuffed animals, stuck there | 
suppose for ornament, or else it is a wilderness where the cold 
winds meet when not otherwise engaged, and generally leave one 
| or two of their number to take care of the place during the others 

absence. 1 have no personal acquaintance with ** rude Boreas” 
| as he plays about upon the ocean, but if his antics there are equal 
to what is to be found in some of these bed-rooms I pity sailors. 
These larger rooms often contain two beds, sometimes more. | 
recollect one that had seven beds in it. Sleep sometimes becomes 
difficult of attainment when it is sought in the company of six 
other individuals in six various stages of inebriety ; but under the 
most favourable circumstances the bed-rooms pertaining to these 
wayside inns contain every ingredient necessary to produce dis 
comfort in its most aggravated fourm. In speaking of inns, I con- 
fine myself to the old-fashioned country mn or posting-house, 
which, unfortunately for the referencer is, by the very nature of 
his work, the most convenient place for him to put up at; and 
then again, I speak of them as they were years agu. 

I freely und with pleasure admit that in many provincial towns 
a man may find almost as comfortable a 1esting-place in an inn or 
second-class hotel (I particularly dislike the huge tirst-class palaces) 
as he will in his own house ; and in case any of you wish to test 
this for yourselves, I advise you to seloct an inn kept by a woman, 
or if not actually kept by a woman, one where the Jandlord is 
merely the landiady’s husband, and not the master of the house. 
I have always found these the best houses for good living and 
comfort. 

At one of the inns in Manchester a double-bedded room was 
allotted to me, and one night being tired I went to bed earlier than 
usual, and, according to custom, locked my door. Now, there are 
two luxuries in this life equally within the reach of the rich and the 
poor—in fact, l incline to think that the poor man has an advantage 
over his opulent brother with respect to them—TI allude to our 
first sleep on retiring to rest, and the tive minutes’ doze before 
rising in the moruing. Well, on the night in question I was sunk 
deepiy inthe first uf these enjoyments, when, after experiencing 
the steredtyped dreams and sensations peculiar to such occasions, 
the idea entered my head that some one might be knocking at the 
door. A little listening convinced ime that this happy thought had 
not occurred a minute too soon—a few more knocks must inevit- 
-— do broken in the panel of the door, ‘* Hulloa!” I cried. 
“F toopen the door,” was uttered rathersharply at the other side, 
I did so ; and a female apparition, with a candle in its hand, said, 








siderable 

“Who is the owner?”—But this haps a little too 
and toning down oes it belong to?” 

which answered by “‘ I don’t know,” and the truth can 

very rarely be learnt with reliable certainty from anybody but 


** Oh, if you please, missus has let the other bed, and wished to 
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make sure the gentleman could get in; he will be rather late, but 
has promised to be veryquiet.” ‘‘Allright,” said I, and keeping the 
female apparition more in mind than the — joint-tenant, 
was soon again in the Land of Nod. WhenI next wokethere was a 
light in the room, and an apparition differing vastly from the female 
one was revealed tomy wondering optics, This was nothing morenor 
less than a figure in a shirt and drawers of rather dirty white, 
or whitey-brown, colour, walking round in a circle upon its hands 
with its legs and feet in the air. Perceiving my astonishment, and 
evidently flattered by it, the apparition threw a somersault which 
—_ it very near the foot of my bed, then putting its arms 
akimbo, turning in its toes, and grinning from ear to ear, with its 
tongue protruding, it nodded familiarly, and said, “ Hulloa! 
Here we are again! How are you to-morrow?” Was it mad, or 
only verydrunk? I think it is Talleyrand who is reported to have 
said, ‘‘ Words were given to men to conceal their thoughts.” I 
took, on the present occasion, an exactly opposite view of the in- 
tentions of Providence in this respect, and used them to express 
mine as plainly as my wonderment would let me; and I did so 
with aac effect that the figure in whitey-brown became sober 
immediately. ‘‘Eh!” said it, ‘‘What! don’t you know me? 
Why, I’m Joe Petland, the clown at Van Amburgh’s circus, Beg 
pardon ; no offence intended. Professional exigencies. Always 
obliged to go through my exercises before going tobed and the first 
thing in the morning, p I should soon be laid upon the shelf.” 
They say adversity makes us acquainted with strange bed- 
fellows, so, you perceive, does referencing sometimes. I found 
Mr. Petland peed we company, and after about an hour’s chat, 
cordially wished him ‘‘ Good night.” 

I cannot part from this part of my subject without a word or 
two as to inn servants. Of course, the Sam Wellers, Mark 
Tapleys, pretty chambermaids, fascinating barmaids, and other 
such characters found in novels, are not to be taken as the usual 
type of what is met with in real life ; but the peculiarity of their 
calling, bringing them in contact with so many strangers, and for 
so short a time, gives these people a good opportunity for the cul- 
tivation and display of any eccentricities they may happen to 
possess, The boots is invariably the most important character at 
an inn, and is often an intelligentand a useful man forthereferencer 
to keep on good terms with. He isamenabletobribery, certainly; but 
such money in his case is not often wasted. I was for several 
successive years engaged on a line in Hampshire, and always put 
up at an old-fashioned inn, ‘‘The Dolphin,” at Petersfield. The 
boots here was an old sailor, with a decided weakness for rum. I 
first won my way into his good graces by ordering him a three- 
pow dose every time he did anything for me; but this soon 

ecame inconvenient, inasmuch as scarcely an hour passed while I 
remained indoors that his assiduity did not tind out something 
that was essential to my comfort, with which he waited upon me, 
and was rewarded by a dose. These continual doses told upon him 
as the night set in, and his articulation became palpably thick and 
indistinct. At the same time the lies he told of his former 
nautical exploits increased in dimensions, and ultimately grew 
so marvellous as to put Baron Munchausen quite into the 
shade. I enjoyed the fun, but the landlady asked me 
to discontinue the frequency of the doses, as they wholly inca- 
vacitated Sam for other work, and she was afraid might affect 
his head, which certainly was none of the strongest in any other re- 
spect than its capacity for inventing lies. Another oddity in his 
way is the ostler. The most remarkable feature about this gentle- 
man, as far as I have noticed him, is his taciturnity ; he knows 
nothing that is unconnected with horseflesh, his world is com- 

rised within the four walls of the stables and the stable yard, 
1is observations are usually conveyed in a grunt, his replies are 
invariably monosyllabic. I remember a curious specimen of this 
genus at the Red Lion, Dorking. His name was Croucher ; he 
was a sullen man, almost morose. On one occasion my companion 
for the time being and I had been out for a walk in the morning 
and met the landlord of the inn. We stated our wish to hire two 
horses for a ride ; he acquiesced, and instructed us to tell Croucher 
it was his a wish that we should have the bay mare and 
the grey cob. Pleased with the landlord’s kindness in selecting 
the horses for us, and big with the importance of being able to 
dictate to Croucher, who was by no means a tractable man, we 
proceeded to the stables and delivered our message. Croucher 
received it as usual in silence ; but there was a sudden light in his 
eye which attracted my attention. Presently we followed him 
into the stables, partly with a view of inspecting the stud from 
which our horses had been chosen, but more particularly to get a 
solution of the light aforesaid. The first thing I saw was ominous ; 
Croucher was laughing. Such an event had probably never 
happened since his childhood, even if then, Perceiving us he 
desisted from grinning, and said with assumed gravity, ‘* You’re 
sure the gov’nor said you was to have them two?” ‘Oh, cer- 
tainly,” we both replied, “‘ there is not the slightest doubt about 
that.” ‘Well, that’s werry satisfactory,” said Croucher, “‘con- 
sidering that all the others is gone to a funeral, and these would 
have gone, too, but they have only just come back from their last 
journey, and was too much overworked to go out again.” Having 
delivered himself of this, for him, long speech, Croucher could 
restrain himself no longer, but fairly burst into unrestrained 
merriment, regardless of the loss of his fee. This one joke of his 
life so tickled his fancy that even his avarice was sacrificed to it. 

Now, calling a spade a spade was quite in Mr. Croucher’s line, 
and if he thought a man a fool, which in nine cases out of ten he 
probably did from a horsey point of view, no notions of false deli- 
cacy prevented his imparting the information. It was quite 
evident that on this particular occasion be regarded my friend and 
myself in that light, and this was his way of telling us so, We 
Jeft him in disgust to the enjoyment of his joke, and abandoned our 
ride ; but try to hide it as we would, our crests had fallen—we 
had been hoaxed, and the morose Croucher had perceived it long 
before such a suspicion had even dawned upon our minds, 

To speak of what barmaids and chambermaids were in the old 
time to young men of the present day, when refreshment bars 
lined with female divinities attend a man at every hundred yards, 
would be about as wise as to institute a comparison between 
stage-coach and railway travelling in regard tospeed. The curious 
in such matters must, therefore, either be content to believe in 
those characters as depicted in the books aforesaid, or find out the 
realities for themselves. 

But I must not omit to mention my very frequent companion 
the post-boy, whose boyhood, as Mr. Dickens points out, begins 
with thatof other people but neverends, When the first newrailway 
projects became general, these gentry, suspecting their own ruin 
to be looming in the distance, were rather sullen and disagreeable 
companions, but they afterwards reconciled themselves to circum- 
stances, and ultimately became human, appearing to ider their 


the means of locomotion ; and, as 
I may boast of having occupied a seat 
in every paren vehicle that ever went upon wheels, from the 


ee of the kingdom, as 
‘ar as I myself am 


: i. pe canes See ee See 
gs, in e wa broughams, 
phaetons, tie’ an Be A uses, ‘ 
Ihave mentioned before my caution in recei professional 
comments from a hoi a, 5 now extend that remark to his 
’ 


companion, the holder of veh licensed or unlicensed, for hire. 
The engaging affability of this latter person is never more con- 


spicuously layed than when luring you into your life 
in one of these traps, as they are very appropriately called. 
“* Want a trap, sir ?—Certainly, sir! Got just the thing! Goes 
like a bed upon wheels.” One of them once, having exhausted all 
ordinary similes, told me riding in his trap was like sailing in a 
balloon, Nor was he very far from the truth, perhaps, when the 
risk of tumbling - ~~ bed account, = ae See 
carriages are turned out for m you cannot help wondering 
whether the man is really fool enough ta believe his on enconiums 
or is “‘chaffing” one, e very light vehicle that is warranted 
to resemble a bed upon wheels is often a four-wheeled lumbering 
machine, constructed to hold eight farmers’ wives comfortably, 
and on riding in the vee gig, with the last new patent 
springs, you are frequently shot so high into the air as to resemble 
a jack-in-the-box when the lid is suddenly removed, while the 
humiliating question haunts you whether you had not better be 
tied down to the seat at once, rather than risk splitting your head 
open when you came to those parts of the on that have been 
newly repaired, and where the flint stones have not yet got em- 
bedded in the soil. One cloudy morning, at Lyme is, I 
applied to the landlord of the inn for a covering to be put on the 
open four-wheeler Jhad ordered for the day, as a protection 
against the weather in caseit rained. He replied, ‘‘ Oh, certainly 
the cover should be put on immediately.” He would have 
acquiesced just as graciously if I had required the tires of the 
wheels to be cased in india-rubber. However, the carriage was re- 
moved, and the resources of the establishment were manifested by 
the result produced. In about a quarter of an hour I looked out 
of the window and beheld the transformation that had occurred ; 
a gorgeous chintz 7 and curtains of a blazing pattern had 
been erected upon four columns over the vehicle—splendid to the 
eye, and for weather ee See as useful as a cambric 
pocket handkerchief. An iring crowd of small boys had col- 
Jected round this equipage, evidently expecting it was intended for 
the reception of some Chinese or other pre ¢ potentate ; but not 
wishing to delude the population of that royal burgh into the belief 
that Sangers’ Riding Circus was coming out into the town when it 
was not, I had the canopy removed and risked the weather. 
Through all these scenes, incidents, inconveniences, and 
adventures, the referencer steadily pursues his way from 
arish to parish, so far as his plan extends, and until his 
k contains all the requisite information. His employ- 
ment is not ‘‘all beer and skittles.” If his work is con- 
scientioasly performed he is often engaged far into the night. 
He is also up again betimes in the morning, and fairly earns his 
pay. Up to this time he has been engaged upon what is called 
** field work.” When that is done he returns to London, examines 
his reference with the engineer’s es plan, and makes the 
necessary corrections for the printer. th plan and book are 
then revised and completed, and copies are struck off for lodg- 
ment at the several parliamentary and public offices, with the 
the clerks of the peace for counties ; also with parish clerks 
throughout the line, as required by those Draconic codes, ‘‘ The 
Standing Orders of Parliament.” 
The last scene of all that ends the referencer’s strange, eventful 
history is the ‘‘ Deposit of Plans.” When that operation is per- 
formed he passes out of existence, or is dormant for eleven 
months, at the end of which time his harvest returns. 





TEMPORARY ADMISSION OF IRON AND STEEL 
INTO FRANCE. 


THE official returns of the admission of iron and steel into 
France to be worked up and re-exported under the special decree 
for that purpose, for the first nine months of the current year, 
supply us with the following figures :— 


Imports. 
1873. 1872. 
Castiron .. «+ eos «+ 58,716 tons .. «. «+ +. 50,916 tons, 
Wrought iron .. - 13,325 tons .. e+ «. 12,804 tons, 
Sheet .. .. « 4862 tons .. .. .. «- 3163 tons, 


LE 5a, 345) 05s es oe Rs a ay cee, OR 
showing a large increase in each item, 


The accompanying returns of the iron, steel, machinery, and 
other articles imported under the decree ———. shipbuilding, is 





interesting, though it does not supply the figures for 1872 :— 
Cuter Imports 1s Nine Montas oF 1873. 

Oldiron .. a th. FO ea See a le 88 tons. 
Pig iron << Me + ae we be ae ee) Oe oo FH os 
Wrought iron a a ae e- 3071 ,, 
SNE oe 66 bese on we <0 ce ge ce 06 WOE as 
DEE EE EEE cc 6 6m oe be ws os ge ce ce 6 OM 
Dees TR ONOSNS .. cc ce ce ce ce ce ce ce ce SB gy, 
SSeS. ee See ee’ oe Sey lee at “ee ae a oe 
ED. ene 00. ss eee eee we ee ce ow OE 
EINE 65. ns dy, tk ae 0s ee Oe ee ee eS 
Other complete machines .. .. os oe «+ os oe Bos 
Detached parts of hi om eo wn wo wo « Be 
POE 4s we os ay 06. te ce oe os ce es SE 
Other wrought iron goods .. .. «2 8 « «+ oe © is 
Anchors i ye Oe Oe Se) ie oe ee eer OUR te 
Iron cables and chains .. «- 70 


We have omitted all the items of which the totals were less 


than one ton, 





THe GOVERNMENT Borer TESTS.— We have already announced 
the appropriation by the Government of 100,000dols. to be 
expended in an extensive and exhaustive series of boiler 
trials at Sandy Hook and at Pittsburgh. Although it was 
intended to conduct these tests during the past months 
of September and October, it has been found that the 
extent of the necessary preparation has caused an unavoidable 
delay, existing up to the present time. Now, however, it seems 
that the experiments will be begun at once, and some twenty 
workmen are engaged at Sandy Hook setting up the ten boilers to 
be employed. The latter are of the best material and construc- 


tion, and will be placed in the position in which they are usually 
éoA0 u 





3d. a mile was just as good coin when received from a railway 
man, as from anybody else, always certain, and often more in ex- 
cess of the exact amount than it was with other people. Many 
varieties of this species have I encountered, but I will content 
myself with one illustration, or perhaps it would be more 
proper to say, exceptional speci He was engaged at 
the principal inn at Bruton, in Somersetshire, and this was 
the first and last of his class I ever met who alluded to 
religion. He was a Mormon, and was infatuated with his creed. 
Whatever conversation might be started between us, he always 





managed to — it to bear upon the great subject of his thoughts, | ditions of boiler explosions, which theories are briefly:—(1) Explo- 
upon the ery! of wives, and the | sions caused by the gradual increase of steam rege” 5 (2) Those 


and discoursed learned] 
bliss in store for him when he shoul 


aught I know, it being some years since I last saw 


a world,” and, without ~~ wish to be 
a striking illustration of t. 

Few persons, 
piling statistics as to 


e truth of that argument. 
, have had better oppo’ 
e class of vehicles let out at inns through- 


out this country than the referencer. His very business implies (9) Those caused 


that he must visit the least frequented or worst accommodated or plates,—Scientific American. 


) m st 8. The bomb-proof shelter is to be built at a 
distance of 360ft. from the boilers. Suitable meters, ther- 
mometers, and other necessary instruments, will | supplied, and 
self-regulating gauges are to be buried in the earth near the 
boilers. The Government commission consists of the following 
gentlemen :—Supervising Inspector Addison Low and OC. W. Cope- 





reach the Great Salt Lake caused by low water and overheating of the p 
—at the bottom of which he may be comfortably stowed now for | (3) Those caused by deposit of sediment, or incrustatior on the 
I r It was a 7 inner surface exposed to the fire; (4) Those caused by the 
favourite saying of his that ‘* it takes some of all sorts to make up | tion of explosive gases within 
rsonal, I must say he was | electrical action; (6) Th 


water in case of ru 
rtunities for com- | Colburn theory ; 0 


land, of New York; J. H. Robinson, of Boston; Supervising 
me pel ea Baltimore ; J. V. Holmes, of Ohio; 

enjamin ord, and Supervising Inspector John 8. Devinney, 
of Pittsburgh. The experiments will be mainly to determine the 
truth or fallacy of the various theories as to the causes and con- 


the boiler; 


ie boiler; (5) Those caused by 
ose caused by the action of the 
baler in the sot chamber Clark and 

ose caused water being 
Coatition at the weber 


of 
Th 
its air; (8) Those caused by the 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
2p correspondents, ) 





THE FALL OF MESSRS. GOSTLING’S SHAFT, NORTHFLEET, 

Sir,—My recent —_ 4 in the Builder (of , ey ¥! ba a 
a may, perha) we supplied some of the information 
which been aacol for tn thie weather. I now forward you plans 
and a section of the shaft, the proportions of which, I still venture 
to think, were in almost every particular stronger than those of a 
large number of existing chimneys of equal or greater size, The 
data for forming a so on this point are, however, now in 
your — and I leave them there with confidence of the 


The foundation was excavated in the solid chalk, and no one 
has ever detected the slightest failure in it. The shaft was not on 
the same spot as the first proposed smaller one, but about fifty 
=< off. The reason why no evidence was given about the 
oundation at the coroner’s inquest, as well as about many other 
items which have since been — alluded to, was simply that 
the jury, being inhabitants of the vi , had watched the pro- 
gress of the work from first to last, and did not think it necessary 
to ask for evidence from witnesses about matters which they had 
all seen with their own eyes. 
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} o\ OF THE SHAFT WHICH COUNTER. 
| BALANCED IT 13 20.0" SUPER. 

IN ADDITION THE SECTION WAS 
. WORKED ON A CIRCULAR PLAN 


ASMALL PROPORTION 
K~———-OF MORTER-— — 


oe ee ee > 
IN CEMENT MIXED WITH 





5 a eee. ee mame 


, 





Ak-—== 





Yj ji 
FooTINCS 


PLAN ON LINE A.B, 




















a | ee 


3t-§ 


EAST SIDE 


THE OUTLINE OF THE SHAFT 
AFTER THE FALL WAS SIMILAR 
TO THAT HERE SKETHED 
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THE DIAMETER OF SHAFT DEMINISHED REGULARLY 6 INCHES 
IN 10 FEET OF HIGHT, TWO COURSES WERE CROUTED IN 


NEAT CEMENT EVERY SI0R 4 FEET IN HIGHT 
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The two bricklayers, who came forward to say that the cap was 
too heavy, had never seen either the cap or the drawings of it. 
They lived at a distance from Northaeet, and their only connec- 
tion with the matter was that they were the brothers of one of the 
men who were unfortunately The i: amongst whom 
were eaeety pectin sme, had seen both the cap and the draw- 
ings, and doubtless judged by what had seen, instead of by 
the exaggerated which appear to have been the only cases 
for the epinion of the two bricklayers. 


James CUBITT, 
Architect to Messrs, J. C. Gostling and Co. 
Tue Fatt or Cummwgy aT NoRTHFLEET. 
To the Editor of the Builder. 


Str,—The important questions asked your correspondents of last 
week deserve the compietens cnewers thal can be given to them, and 





by the repulsion of the water from the fire surface 
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the Isle of Dogs. It is 228ft. Yo: 8ft. in internal diameter 
at top, and only 7: the kwork for a depth of more 
than 40ft. Other exam could be given, but will haps 


ples these per! 
= oer that we must look beyond this item for the causes of 

e failure. 

(2) The bond was that known as “ half-brick bond,” which is specially 
intended to prevent vertical fracture across the wall. Chimney builders 
say that this sort of fracture is the one that almost always happens in 
the failure of a shaft, and that a split of the opposite kind, down the 
middle of the wall in the direction of the is hardly ever heard of. 
To t fracture, the more can be used the better; 
and in a straight wall the “half-brick bond” contains at least twice as 
many as would occur in old English bond. In circular work nostretchers 
— on the outside, but the principle is carried out in the remainder 
of the thickness, The brickwork at Northfleet was bonded throughout 
on this system with the greatest care, and probably this of the work 
could not have been much improved unless by using -bricks made 
pu ly to the curve of the chimney. 

(3) The whole of the upper part a the chimney was built of the best 
— and even these were picked, every imperfect brick rejected. 

e lower = of the walls was partly composed of the est stocks 
that could be got, and partly of paviors ; but within 50ft. of the ground 
there was a small Sse 5 per cent.—of rather over-burnt 
and somewhat vitrified bricks, app: in character to *‘ rough stocks.” 
There was no difference between the and backing ; same 
quality of bricks was carried right through the wall. 

(4) re was no artificial bond besides that described at the inquests. 
At intervals of about 3ft. two courses of brickwork successively were 
built with the vertical joints dry, and then grouted with neat Portland 





cement. The cement which was thus as grout set admirably ; 
after 200ft. those bricks were still found joined in double courses, 
and they had as often broken th h their bet. as th h the 





f own 5 
cement. There was not the least sign of expansion ; but the best proof 
that there was none is the fact that a mill floor on the works was 
laid at the same time with the same lot of cement, and that to this day 
there is not a flaw or a blister in it. Your correspondent speaks of the 
“desirable homogeneity of the work being destroyed” by bond courses 
grouted with cement; but, provided that the cement sets ectly, and 
without expansion, as it certainly did in this case, it is difficult to 
conceive how they can be anything but a source of strength to the 


walling. 

(5) The thick and thin parts of the shaft both went up at about the 
same number of feet per week, excepting, perhaps, the lowest section of 
the walling, which was done a little more slowly. course, more 
bricklayers could work where the diameter of the shaft was wider, and 
more materials could be drawn up by the windlass in a day when there 
was not so far to draw them. 

(6) The cap was formed entirely of brick in cement, and the cement 
here, as elsewhere, waa the \ery best of the Burham Cement Company's 
make. The o al intention was to mix it with an equal measure of 
sand ; but, by the advice of persons experienced in this class of building, 
it was actually used with a small quantity of mortar instead. The idea 
was that, though the ultimate strength of the cement and sand might be 
as great, yet the cement and mortar would adhere to the bricks better at 

e beginning. Whatever may have been the cause, it appeared after the 

ident that a iderable part of this cement-mortar had not set with 
anything like the firmness of the neat cement grouting; and though it 
is hard to see how, on a quiet calm day, this imperfect setting could 
have caused the fall, it isevident that it may have helped to make it pos- 
sible. A tentative opinion was expressed at the inquest that the vibra- 
tion from the derrick might have had something to do with this imper- 
fect setting ; but this theory did not seem to be confirmed in the course 
of the inquiry. It is only certain that while the cement which was used 
as grouting set like iron, the same cement used as mortar set in many 
places but very indifferently. There are twoconsiderations which naturally 
suggest themselves here—one is that if bricks are not sufficiently wetted 
(and most bricklayers show an invincible repugnance to wet them 
sufficiently) the more liquid the cement the better ; the other is, that 
cement grout, once set, cannot be worked u and used, whereas 
cement-mortar can be, and, I fear, too often I make these remarks 
without intending the smallest personal blame to the contractor, Mr. 
Blagburn, who showed himself an excellent and very careful wor — 4 
e 





but a it portion of his time was n: ly passed at the foot 
—- in euperintending the mixing of the mortar and the selection of 
mater! 


Proceeding to the shape of the cap, I may say that it was formed of 


equal oversailing courses of brick, course jecting about jin. 
beyond that below. The extreme projection attained by the body of =. 
cap was 15}in. beyond the point from which it Gemel; but as it took 


nearly 10ft. of height to do and as the shaft diminished upwards at 
the rate of 6in. in 10ft., the projection of the top of the cap from the re- 
ceding line of the shaft was 18} og the body of the cap there were 


strength. Mortar set in summer is not generally so 
good as that set in winter, of course leaving frost out of the ques- 
tion. The expedient of placing a fire in the shaft of a chimney 
with the object of ‘‘ setting each night the work done the previous 
day ” should neverbe resortedto. Mortar should never be hardened 
by heat ; it would be equally justifiable to use warm bricks, which 
it is needless to state is contrary to sound engineering practice and 
the theory of mortar. C. GraHAM SMITH, 

Edinburgh, Nov. 16th, 1873. 


and cohesive 





S1r,—In reference to the above I beg to offer my opinion as to 
the cause of the catastrophe. 

The chimney a about 60ft. from the top. Now, why 
did it bulge out ? use, during the time that the upper part 
was being built we had very dry weather for five or six weeks which 
dried the outer course of brick work. The inner course was pre- 
vented from drying by the scaffolding in the inside, coupled with 
the extra amount of moisture necessitated by the process of grout- 
ing with Portland cement, wich also, I believe, expands in setting. 
By the time the whole was complete that part 60ft. down would 
be pretty well dry on the outside. The massive cap is piled on the 
top, then the inside begins to dry and expand. But the extra 
bulk cannot go upwards on account of its shape, and the tenacity 
of the outer shel), which has been set some time, is not sufficient 
to withstand the strain, therefore it is bound to give way. I hope 
this will throw a little light on the subject, which has caused such 
universal anxiety and ought to be properly cleared up. 

If water froin a hose pipe had n played round the outside 
during the dry weather the fall would probably have been 
prevented. Frep. Hart. 

Deptford, Nov. 19. 

THE STRENGTH OF BRICKS, 

Smr,—THe EnGineer of last week contains a short account of 
the strength of brick, or rather pieces of brick, ground 
down to a certain size. Now this account is not very 
satisfactory to builders who use whole bricks as they come 
from the kiln, therefore it would be more interesting to 
know the strength of the whole bricks used in constructing the 
gate-house of the new reservoir at New York. I sent a fair sample 
of my bricks to be tested by Mr. D. Kirkaldy in 1870, and beg to 
hand you the result of this test. I have never yet seen a scientific 
test of a common brick equal to mine, and if others would follow my 
examp'e the result might prove beneficial to the public. It seems 
to me very clear that the cop of the Northfleet chimney was too 
heavy for the bricks; the cap: perhaps rested too much on one side, 
and thus causing a longitudinal crack. I cannot understand why 
a heavy ornamental iron cap should be put on the tup of a tall 
chimney when an equally pleasing finish could be put on of brick, 
as my own can show. It is 160ft. high, anda finer piece of brick- 
work can seldom be seen. There must be a sort of grinding ten- 
dency on the brickwork from the iron cap as the chimney oacil- 
lates, and this takes place on the calmest day, as all know who 
have been on the top of such structures. Your remarks in this 
week’s paper are very good and to the point, but I.fear you will 
not get at the true cause of the fall of that chimney. 

Worcester, Nov. 11, 1873. D. W. BarKERr. 
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Base 
Test | . + Dimensions area oe" Crushed 
No. | Description. inches. square Crekd ry steel 
} | ans. slighy.| eae yard 
| | , |dropped 
“E. | | = oe alten 
1560 Pressed recessed) | | 
top and buttom) 3 20,9.14K4.50 | 41.15 45,680 
1557 | do. do. | 3,20,9.14 4.50 41.13 45,590) } 
1559 | do. do. 3,20,9.14%4.50 | 41.13 38,769) iO 
1558 | do. do. | 3,20,9.14%4.50 | 41.1336,180] 70,960 | 85,520 
| a —E 
| Mean .. s+] 4. oo oo ce | 41.13-41,552] 78,696 | 89:240 
| | | | 
|Lbs. per square} 
ae 2 co cc joo ce| 2020) 1918 | S170 
Tons per square ft! ais ee ee I. +, 65.0 | 123.0 | 139.5 
| eee | 
1563 Builders recessed | 
tup and bottom  3,20,9.304.50 | 41.85 40,960) 97,249 | 113,220 
1562 do. do. | 3,20,9.30%4.50 | 41.8539 280 95,270 | 106,530 
1564 dv. do. | 3,20,9.30<4.50 | 41.8536,490) 87,382 | 101,2 2 
1501 do. do. | 3,20,9.30X4.50 | 41.85 33,540) 81,180 | 95,3840 
Mean se ce oe oe oe oe | 41.8536,490) $7,382 | 101,202 
Lbs. r uare | 
| al ge = ec] ce ce co ee ; eo| 872 2038 2418 
(Tons per square ft] .. .. 2. «. jee --, 56°1| 134.2 | 199.5 





bond flat projections or piers, each lin. wide, carried up in over- 
ranging precisely with those of the body. The jecti 


4 aoe pon from top to botto 4}in. be the main part of 
\ m, was " ons e rs) 
the bottoms of them were : 


the cap ; —_s eS hoy on — hy 
oversailing more gradually than wu ones. Above the cap, 
the shaft wall continued up above for a height of 4ft. Gin.; and the result 


of the whole was that at the time of the accident the sectional area of 
the projecting cap was 7ft. 4jim. super., while the sectional area of that 
part of the shaft which counterbalanced it was 20ft. 10in. When it is 

had immense additional security of 
had 
d, 
a“ 


plan, it seems very evident that the caj 
to fi d its own weight ; an 
on the l4in. wall below it was considerably less than half 
ton to the foot It ought to be known that the two bricklayers 
who came f at the inquest to express an opinion that the cap had 
“ sw ” the shaft over, had never seen either the cap or the drawings 
of it. Your dent will observe, from the above descripti: 
the cap was not “ placed on the shaft only the day before the ent,” 
but was merely finlahed on that day, having been built up like the rest of 
the brickwork. 
(7) As to the outline of the fracture, the highest part was on the south- 
west side, and it sloped down irregularly for perhaps 30ft. in the o; ‘ite 
ion, For about 100ft. at the bottom the s was upright and 
sound, except where small in the 
from a cause to be presently described. The top of the ruin over- 
hung considerably towards the north-east. and there were vertical fissures 
extending for a short distance down. The smaller aud very 
likely some of the larger ones, were juced as follows :—The cross 
bers on which, one after another, the internal scaffolds had rested, 
were left in till the completion: at the moment of the accident, t 
masses of brickwork fell on these timbers, and thus violently aeved the 
was that 


walls at the points where they were inserted, and the th 
b tly traceable on the outside by 


many of these points were ly 
bu and radiating cracks. 
e do not know, and po never shall know, what caused the in- 
It may have been started by some sli; th 
windlass below were 
wards of a 


A +. 
‘J 


its pressure 





E 





p chimney wall, built that very 
meruing, to havo boon pushed over by any enue, and to have struck the 
cross bat at this level, we have a not im ible way of accounting 

AMES CUBITT, 
Architect to Messrs. J. C. Gostling and Co. 


the cause of failure due to circumstances affect- 
ting on the cap some difficulty 

to its proner bed, pro- 
bably the greater portion = its weight would be brought upon 


means mentioned by your correspondent * 4965 ek i is qusckion 
able if 2 the isin tend tet The sun oF heat 1 not set 
mortar, it simply dries so doing e necessary 
amount of moisture required yi its proper hardening, and thus 
materially reduces ita resistance to crushing, as well as adhesive 


ay wall | did 








Bedded between pieces of pine, }in. thick, and recess filled with cement 
To Mr. D. W. BARKER, 
Patent Brick Works, Worcester. 
Testing and Experimenting Works, 
‘The Grove, Southwark-street, London, &.E., ° : . 
22nd September, 187v. DAVID KIRKALDY. 





BURNING SAW DUST. 

Srr,—The grates we generally use are about 70in. long, in two 
or three set of bars, and the furnace is made the full width of the 
boiler, and fired under the boiler; thin bars, in spaces between 
them about }in., very deep from the bottom of the boiler to the 
bars, so as to get a good mass of fuel on the bars ; this is necessary 
to get a great heat. The doors are set so far from the boiler front 
so that the flame will impinge on the first plate. There are ob- 
jections to firing under the boiler, such as sediment, and the first 
heat on the coolest part of the boiler. We find it the most con- 
venient for the Cornish or Lancashire boiler, with such fuel as saw- 
dust and all the rubbish about a saw-mill. Many years ago our 
saw-mills paid for carrying away the saw-dust, but now you must 
pay for it if you want any. A. B. 
= St. Petersburg, Oct. 28th, 1873. 





Srr,—Replying to an inquiry in your impression of the 20th of 
October, 1 saw lately at the Karlstad Saw Mill, Sweden, four 
boilers fired with sawdust, which was burnt in an arched furnace 
in front of each boiler, and fired through a round hole, of about 
18in. diameter, in the top of each furnace. The sawdust was 
brought into the boiler-house on a travelling web, and two boys 
the firing. This method had, I was informed, been in use 
at the Karlstad Mil! for nine years. A. C, BAMLETT. 

Vienna, October 29th, 1873. 





THE ASHANTEE WAR. 

S1r,—Your last week’s journal directs attention, consistently 
with its public position, to the Ashantee expedition. You point to 
the difficulties which are likely to occur in landing miscellaneous 
cargoes on a surf-bound coast, and I trust some more able pen 
than mine will be set in motion to ventilate this important section 
of the undertaking. In support of your views, by comparison, 
you refer to the difficulties of transport experienced on the coasts 
of Coromandel and Orissa, and I can endorse the same from long 


practical ex ce. In 1866, during the Orissa famine, a vast 
number of ships were chartered by the Government at Calcutta to 
convey cargoes of rice to the relief of the tion, and 


when they arrived at their destination weeks and months , 
before their cargoes could be landed. The anxiety of the au' - 
ties to do their noble work of succour led them to ignore the 
natural barrier which was known to exist in that surf-lashed 


coast, and the result was an expenditure equal to five times the 
— estimate, as well as disappointment to all parties. 

‘o meet this formidable difficulty on the Gold Coast, so as to 
mitigate danger and delay in landing, some skilfully constructed 
rafts or pontoon have been provided; but where, indeed, are to be 
found the trained crews to work them ? 

Again and again ——, rather than scientific authorities, have 
urged upon our officials the practicability of oases cheap and 
easily constructed floating breakwaters, which shall be as effective 
in arresting wave motion as solid structures, and so protect open 
roadsteads as well as jetties and piers in any weather. In 1860 a 
Royal C ission was appointed to investigate the merits of 
various plans for forming harbours of refuge along our shores, and 
on that occasion the merits of fleating breakwaters were feebly con- 
tested by officers in the Royal Navy, and other sailors, but as the 
designs then submitted were not sufficiently promising to meet 
the views of scientific critics, no further effort or encouragement 
was given to promote such a feasible feature in maritime progress. 

Whilst premiums are offered for improvements in spinning and 
weaving, no encouragement whatever is held out to those whe 
spend their time and their money in endeavouring to mitigate tho 
loss of life and property afloat. SUBSCRIBER, 

London, Nov. 19. 


AMERICAN RAILWAY PRACTICE, 


Sir,—I hope you may be able to afford me space to correct a few 
errors which appear in your impression for September 20th, in 
relation to American railway practice, under the heading of ‘* Cow- 
catchers.” I can hardly imagine you to be serious when you 
speak of tires and glass water gauges not being used on Ame- 
rican locomotives ; but when you come to the question of ‘‘ cow- 
catchers,” or ** pilots,” as they are usually called by practical men, 
you are evidently so, That the **pilot ’should fail *‘ as a device for 
saving the life and limbs of the avimals” or men struck by it, is 
hardly a matter of surprise, as it was never expected to do so, but 
was rether intended to save the life and limbs of those in the train, 
which purpose it answers admirably; except, indeed, when it 
comes *‘in contact with an object of unusual weight.” As to 
“‘obnoxious buffaloes,” it is difficult to understand where 
you obtained your knowledge of travel upon an American rail- 
way, since engines very seldom strike anything, and certainly not 
buffaloes. The same earelessness is shown when you declare that 
*** eowcatchers’ cannot be used in combination with buffers.” I 
can only say that they are so used on some rvads in this country, 
particularly on switching or shunting engines. When the engine 
runs up to shackle a car in front of it the “ pilot ” runs under the 
end of the car, interfering with nothing—the buffers, or bunters, as 
we call them, projecting but a short distance from the bunter- 
beam. It is true that screw couplings are not used in this country, 
and bunters but rarely ; they are not necessary here, as our drivers 
always back their engines down to a train so carefully that there is 
hardly a perceptible shock at the moment of contact; and the 
Miller platform and coupling, now in such universal use, bind the 
“car” so tightly together that the whole train moves as one mass, 
with no sudden jar at the start. Buffers are surely not so neces- 
sary upon your express engines as upon your shunting engines, and 
might easily be dispensed with upon them if they were thought to 
“defeat the object of the ‘cowcatcher;’” but the ‘‘ obvious 
reasons” why they should so defeat its object are not so 
apparent to an American as they seem to be to yourself. 
As to the “‘long cars,” of which you speak so disparagingly, 
it is beyond question that our cars, mounted on two four-wheeled 
or six-wheeled trucks (which are always used, except on the 
shortest freight cars) run much more smoothly on the same track 
than do the Knuglish carriages. It appears to be the tendency in 
England to increase the length of the carriage, but the English 
builders still persist in using axle-boxes rigidly fixed to the frame 
of the carriage. The consequence is that the jolting and shaking 
on most roads is worse than is usual with us. The Pullman cars, 
which have just been introduced into England, will prove this, and 
show moreover, that the Americans even excel the English in their 
** notions of comfort and convenience” in railway travelling. 

I do not intend to advocate the adoption of our railway practice 
altogether by English engineers, although it might be to their 
advantage were they to pay more attention to it than they do, 
judging trom the following remark which appears in one of the 
leaders of your issue for March 7th, 1873 :—‘'It is beyond question, 
be the cause what it may, that the locomotive engines used in the 
United States cost less money and do more work than English 
locomotives.” Your articles upon what concerns America are 
generally so fair and unprejudiced, that I was sorry to meet with 
one written in a strain so unfair, and, indeed, almost contemptuous. 
In conclusion, I trust it may be the good fortune of yourself to 
take a few more “trips on a United States Railway ;” and, pro- 
vided you take them on the express trains of our main lines, I 
doubt if you find the pace much too slow for you, and think you 
would be likely to modify some of your ideas, and correct many of 
your erroneous impressions with regard to American railway 
practice. Wu. E. Sparks. 

Taunton, Mass, U.S. A., Oct. 13th, 1873. 











DISINFECTANTS, 


Sir,—It is not impossible that the following communication will 
be found of value to many of your readers, Although sanitary in- 
spectors and borough engineers have on such matters not much to 
learn from medical men, as much cannot be said of others, and 
even sanitary inspectors and borough engineers may tind a bint 
useful now and then. Again, in these days of anxiety about the 
water that we drink and the food that we eat, it behoves every one 
to understand to a certain extent the nature of the different 
noxious matters to be found in water and food, and the easiest 
modes of discovering them, the more especially in the all-impor- 
tant matter of water, which we all consume to greater or lesser 
extent. It is especially important to parents, as children having 
very few substitutes for it, they are therefore more liable to be 
attacked by its poisonous ingredients. 

The principal directions at present to be found in books are to 
a certain extent unsuitable for popular use, either because they are 
complicated and to the general public unintelligible, or because of 
the expensive apparatus required. I have, therefore, ventured to 
send you a few simple, and I may add efficacious, modes of disco- 
vering the most deleterious matters usually met with in water. 

In the first place it may be laid down as an axiom that water 
from pumps in towns should be avoided, as the house drains 
usually run so close to the wells that it is almost im ible to 


prevent the permeation of the sewage through the dividing walls, 
which, I need scarcely say, is a fruitful cause of typhoid, scarlatina, 
diphtheria, and kindred diseases. The presence of sewage is easily 


discovered by the following, or permanganate of potash, test :— Take 
10 grs. of permanganate of potash—which can be obtained from 
any chemist and druggist, and dissolve it in an imperial pint of 
distilled water or cold boiled water. This solution should be 
kept in a glass stoppered bottle. Having made your test solu- 
tion, take half an imperial pint (10 oz.) of the water to be 
examined and add to it sufficient (say thirty drops) dilute sulphuric 
acid or hydrochloric acid to acidulate; then add sixty drops of 
the test solution, and, having mixed well with a glass rod, let the 
whole stand for two hours ; if at the end of that time the colour 
has been discharged from the water it is a proof that there are at 
least 4 grs..of easily oxidisable organic matter to the gallon ; this 
matter may be either animal or a or sulphureted hydrogen, 
or nitrates or nitrous salts, but be it what it may the water con- 
taining that quantity is unfit for use; boiling it is the only thing 
which will at all render it safe. : 

Test for Nitrous Acid or Nitrates.—Take 200 grains, about half 
an ounce, of starch, mix in the usual way with 1 oz. of distilled 
water in which 10 grs. of iodide of have been -- 
Take 5 oz. of the suspected water, to which add a 





a of 
dilute sulphuric acid to renccr it plainly acid, then mix wii 
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4 oz. of the above solution ; if nitrous acid or nitrates be present 
« blue colour will at once appear. 

Test for Sulphuretted Hydrog or Sulphides.—Dissolve 30 grs. 
of acetate of lead in loz. of distilled water. Place some of the 
suspected water to the depth of 4in. or more in a white soup plate 
or deep dish, on the surface of the water drop a few drops of the 
above solution ; if sulphuretted hydrogen or sulphides be present 
black lines will show themselves at the points of contact. 

Test for Tron.—Take 60 grs. of fe ide of potassium and 
dissolve it in 1 oz. of distilled water. e 5oz. of the suspected 
water, to which add thirty drops of the above solution; if iron be 
present a white precipitate forms, which becomes blue on standing. 
A deep blue is at once formed according to the quantity of the iron 
present in the water. 

That these tests are not quantotative I need scarcely mention ; 
they are merely simple tests within the reach of all. If on exami- 
nation of a given water any of the above-mentioned proofs of 
impurity be found, then recourse should be had to a properly 
qualified analyst if further information is requi 

To Disinfect a Room after Scarlatina or ae Infectious or Con- 
tagious Disease.—Scour all the woodwork well with soap and 
water, after which wash over with water in each gallon of which 
2 oz. of chloride of soda or of lime has been dissolved, and then 
fumigate in the following manner:—Close all the windows and 
fire-places and open all boxes and cupboards, then place in the 
centre of the room a jar or pan in which has been ee $ lb. of 
black oxide off{manganese, or an equal quantity of chloride of lime 
over either of these pour half-a pint of dilute muriatic acid and 
leave the room quickly, closin the crevices by which the gas 
may escape, and leave it closed for twenty-four hours, after which 
time all the air possible should be admitted. In using these gases 
care should be taken to leave no coloured articles in the room, as 
the gases have — bleaching properties. Nitrous acid gas or 
sulphurous acid gas may be used instead of the former if preferred. 
Nitrous acid gas is made by pouring over 1 oz. of copper shavings 
in a deep jar 3 oz. of strong nitric acid, but owing to the di Tous 
nature of this acid, it is not desirable for persons who do not 
understand it, to use it, Sulphurous acid gas is made by burning 
on charcoal one or two ounces of flour of sulphur, The process 
of disinfection by any of these gases takes at least two whole days. 

The best of all disinfectants, if time will allow, is fresh air, 
which can be easily had in the most confined neighbourhoods by 
opening all the windows and lighting good fires in the grates, 
But failing the necessary time for any of the above processes, 
washing the room well with water containing a wineglassful of 
Condy’s fluid to each gallon is a very good method, but is neces- 
sarily not so efficacious as the above described more tedious system. 
In houses where the drainage is su , or is known to be bad, a 
solution of sulphate of iron (green vitriol), in the proportions of 
1 lb. to the gallon, will be found a very useful mode of disinfecting 
the drains and rendering them less noxious. Half a pint or more 
poured into the drain occasionally and into the water-closet after 
each time of using will be sufficient. The clothing worn by a 

erson suffering from scarlatina, and that worn by the nurse, as 
well as the bed-clothing, should all, before being mixed with the 
clothing of persons not affected, be subjected to one of the many 
processes of disinfection, of which the following may be chosen as 
the simplest and cheapest :-—The woollen clothing (blankets, &c.) 
should te subjected to the influence of hot air in an oven, or some 
suchapparatus. The linen of all sorts should be immersed in water, 
to each gallon of which a wineglassful of Condy’s fluid has been 
added, As this solution will remove all colour from the articles 
therein immersed, if allowed to remain even a few minutes, it is 
necessary to use it quickly, rinsing the article in clean cold water 
on its removal from the disinfecting fluid. A good plan to pro- 
ceed will be to take each article seriatim, and having saturated 
it well in the prepared water then rinse it in clean water and 
wash in the usual way. As soon as the oy colour is discharged 
from the prepared water add more of the Condy’s fluid in the 
before mentioned proportions, 


London, Oct, 25th, 1873, Cc. BL. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


ip eoriaiitae 
Grants and Datesof Provisional Protection for Six Months. 


3607. DonaLp Cnartes Grant, Buchanan-street, Glasgow, Lanarkshire, 
N.B., “Improved signals having for their object to prevent collisions at 
sea,” 

3603, Jown Lairp, jun., and Wititam Rurrerrorp, Forfar, N.B., “Im- 
provement in weaving bags, sacks, and other tubular and double 
fabrics, and in the means employed therefor.” 

3509. SAMUEL BentLey and Tuomas MuLLarRD, Birmingham, ‘“ A new or 
improved heat generator and coal economiser, adapted for all purposes 
of a or other use where facilities for heating and cooking are 
require: 

3510" Perer Boyp Eassir, High Orchard, Gloucester, ‘‘ Certain improve- 
ments applied to pile-drivers.” 

811. Jonn Derarnatey and WittiAM Jorpon Porter, Dukinfield, 
Cheshire, ‘‘ Improvements in the construction of railway chairs.” 

3612, ALEXANDER Hamittron CoLvrs, Manchester, ‘‘ Improvements in 
apparatus for scoring the game of billiards.” 

3513. THomas WiLDING Siporeaves, Leeds, Yorkshire, ‘ Improvements 
in sewing machines.” 

3514. James CaMBELL Stevenson, Lord-street, Liverpool, ‘ An improved 
furnace, and means and apparatus connected therewith, for consuming 
smoke and economising heat.” 

3516, WiitiaM Piant, Wolverhampton, Staffordshire, ‘‘ Improvements in 
apperatus for clipping or shearing horses and other animals,” 

3017. Jenorapa Atsor Ruopes, Sheffield, “Improvements in the orna- 
mentation of metals.” 

2o.s, Harry Hissert, Forest Hill, Kent, “ An improved lock or fastener 
for securing the position of window sashes,” 

sold, Isac Louis Puuvermacuer, Regent-street, London, ‘ Improve- 
ments in ee or appliances connected with generating, con- 
ducting, and applying electricity for medical and other purposes.”— 
20th October, 1873. 

2401, Cuement Louts Lrorarp, jun., Paris, “ Improvements in gas burners 
with lateral and covered jets."—10th July, 1873, 

2052. Witutam Evswortny Litty, Tufnell Park-road, London, “ An 
improved box or case for holding reels, bobbins, or other devices con- 
taining thread, ribbon, cord, braid, and other fabrics,”— 8th September, 
1873, 

2058, Joun Lannam, Parkside-street, Battersea, Surrey, “‘ Improvements 
in the manufacture of boots and shoes.”"—0th September, 1873. 
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$462. Joun Price, Sunderland, Du “Improvements in the mode of 
and apparatus for fuel.”—24th Octoder, 1873. 

ae on - ts, ~ cr cnceeee, ont 
or cure or cur’ es, an 
other like diseases of horses.”— th October, 1873. 

8477. Quentin Leon Brin, Camberwell, 
modes and means for the manufacture of artificial 
ree Aa em foe anager pg the 
to the of stearine and other like purposes.” 

$490, Henry Bray, Manchester, “1 its in the facture of 
gas for illumina‘ and hea’ "—27th October, 1873. 

= F —— — sed ent oe ” improvements 

e a Us U n hanging, cooling, and cutting up pigs.”— 28 

October, iBT. 4 


3506. CHARLES THompson Owen, Chesterfield, Derbyshire, ‘‘ Improve- 
ments in winding engines and apparatus for raising coal, stone, 
minerals, and other heavy bodies.” 

8520. Joun Garretr Tonove, South ton-buildi Ch y-lane, 
London, ‘‘ Improvements in the uction of iron bars for the manu- 
facture of bolts, and in the machinery employed for this purpose.”—A 
communication from Hyacinthe Vigour, Paris.—20th October, 1873. 

$522. Joun AnpeRsON Cotton, The Ferna, Tottenham, Middlesex, “ A 
new method of providing a foothold for horses on asphalte and other 
similar pavements.” 

$523. Joserm PLant and Joun Ricwarp Green, Birming! 


Surrey, “New or improved 
butter, and for 
being applicable 











» *‘ Improve- 
ments in sewn-through buttons.” 
3524. Jonn Hunt, Bolton, L hire, “‘ Imp ts in apparatus for 
cutting meat or vegetables.” 
3525. Wittiam Topiis, Manchester, “Improvements in apparatus for 
ding fabrics.” 


3527. Louis Sterne, Victoria-street, Westminster, and Lorrus Perkins, 
‘ord. mt-square, London, “Improvements in the con- 
struction of railway rolling stock and traction engines.” 

3528. Grornor Bower and AntHuony Srencer Bower, St. Neots, Hunting- 
donshire, ‘‘ Imp ti rotary steam engines and in governors, 
which improvements are partly applicable to pumps and gas 
exhausters, 

$520. Joun Nicnotas Froyp, Birmingham, ‘ An improved apparatus for 
grip) or arresting the travel of ropes, cords, and chains.” 

8530. GranvitLte Hamitton Forpes, Broughton, Northamptonshire, 
“Improvements in the facture of pounds, dosigued to be 

* used as a substitute for coal or for making lime.” 

$531. Sera Wyse Witson, South ton-buildings, London, ‘‘ Improve- 
ments in slide rests for lathes, and in gearing for operating the same 
and for similar purposes.” 

$532. Ggzorcr Birseck Kyicut, Luton, Bedfordshire, “ Improvements in 
the manufacture of fuel.” 

3533. Jonn Bustarp, Barnsley, Yorkshire, “ Improvements in or appli- 
cable to ovens for burning coke.” 

3534. CHARLES Freperick Hayes, Stepney-green, London, “‘ An improved 
construction of coupling for one om id 

3535. Josian Turner, Coventry, Warwickshire, ‘‘ An improved construc- 
tion of stand applicable to sewing machines.” 

3586. MaTTHEW os Watt Bouton, Tew Park, Oxfordshire, ‘‘ Im- 
provements in the means and ap tus for prope! vessels." 

3539. Kinny Banks, Leeds, Yor! » “An improved means or appa- 
ratus for burning or consuming smoke and economising fuel.” 

8540. CamiLte =ALPHONSE Faure, Trafalgar-square, Charing Cross, 
London, “‘ Improvements in the construction of thermo-electric batteries 
or piles, and:in the application of the electric currents derived there- 
from, through the medium of a novel arrangement of electro-magnets.” 
—30th October, 1873. 

3541. Jonn Frewrr Mitnes, Park Valley, Nottinghamshire, “‘ Improve- 
ments in a) tus for utilising sewage. 

$542. Jean Henry Wever and Jean Roy, Rue de la Procession, Paris, 
“ Imp’ its in the facture of umbrellas and fr 1 

3543. Grorce Wauicut, Ipswich, Suffolk, ‘‘ Improvements in railway 
cal ."—A communication from William Bolton Rogerson, Paterson, 
New Jersey, U.S. 

3546. WiLtiaM ALEXANDER SANDERSON, Ropert SANDERSON, and JAMES 
Sanperson, Gala Mills, Galashields, Selkirk, N.B., “ Improvements in 
steam and other boilers.” 

$647. Wittiam Hotianp, Birmingham, “Improvements in machinery 
for the facture of stretchers and ribs for umbrellas and parasols. 

Partly a communication from Auguste Boin, Vincennes, near Paris. 

3548. Wnanen Epwarp Newton, cery-lane, London, ‘‘ An improved 
process and apparatus for bleachiug aud drying refined or loaf sugar.” 
—A communication from Louis Baudouin, Paris. 

3549. ALFRED Rooke, Mellish-street, Millwall, London, ‘ Improved 
means of and apparatus for stopping boiler and other tubes.” 

3550. Samuet. Cnatwoop, Lancashire Safe and Lock Works, Bolton, 
Lancashire, ‘* Improvements in locks, applicable especially to safes and 
strong rooms.” 

3551. Joun Isaac Tuornycrort, Church Wharf, Chiswick, Middlesex, 
** An improved screw propeller for vessels.”—31st October, 1873, 

3552. Joseru Tuomas Roperts, Birmingham, “ Certain improvements in 
the needle action of central-fire bi -load small arms.” 

$554. ANDREW Sweet, Hampstead-road, London, ‘‘Improved mecha- 
nical arrangements for water supply purposes, whereby waste is pre- 
vented, regulation effected, and tremor avoided.” 

3505. Kart Lupwie Hartwia Gercke, Bedford-square, London, “ Im- 
provements in apparatus for regulating the flow of gas and other 
tluids.”—A communication from Car] Neuber, Hamburgh. 

$556. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “‘ Improvements 
in machinery or apparatus for making 1 i MA ication 
from Mather C. Hawes, Somerville, Middlesex, Massachusetts, U.S. 

3557. Georor Worstey, Josern Bretsrorp, and Ratpu Asiron, Auden- 
shaw, near Manchester, ‘‘ An improved method of and apparatus for 
softening the brims of stiffened felt hats for gy 

3559. Harry Wuutrestpr Cook, Thurloe-square, Brompton, London, 
“ Improvements in the mode of and apparatus for working the brakes 
of railway 2 

3560. Josera Westwoop, jun., London-yard Ironworks, Poplar, London, 
“Improvements in fireproof floors or platforms for warehouses, 
bridges, and other structures.” 

3561, AvausTe Haaue, Weymouth, Dorsetshire, * Improvements in appa- 
ratus for work: Ng 

8562. AncniBALD Tuomas Mitter, Liverpool, ‘Certain improvements in 
the arrangement of parts and construction of ships or vessels, whereby 
they are rendered unsinkuble, such improvements being also applicable 
to raising sunken vessels.” 

3563. Freperick Forprr, Wolverhampton, Staffordshire, ‘‘ Certain im- 
provements in the construction of cabs or vehicles for travelling on 

” 




















3564. Herperr Witttam Hart, Eastcheap, London, “Improvements in 
umbrellas.” 

3565. Witniam Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in lasting machines to be used in the manufacture of boots 
and shoes.”—A communication from Gordon McKay, Boston, Massa- 
chusetts, U.S. 

$566. Samugt Danks, Southampton-buildings, London, ‘‘ Improvements 
in rotary puddling and heating furnaces,” 

$567. Georoz RypiLL, Maze Pond, Southwark, — “ Improvements 
in cooking and hot air stoves, fire-places in dwe lings, and hot air 
apparatuses.”—1«t November, 1873. ; 

3668. Wittiam Joun Kewpact, Heaton Norris, Lancashire, “ Certain 
improvements in the construction of umbrellas and s,”” 

3669. Joun WILkins, Claro-terrace, ne pe wer Merridale-road, Wolver- 
1 ton, Staffordshire, “An i d wheel” 





, “An : 

3571. Leorotp Lance, Liverpool, cy Improvements in and connected with 
water fire-bars.” 

$573. Ernest Smita, Glasgow, Lanarkshire, N.B., “ in tone 





2v76, Wieuram Briance Brainy, St. Annals, Cinderford, Gl e, 
‘Improved construction of electric fuzes for discharging dynamite, 
lithofracteur and other blasting bodics or is.""—10th September, 





1873. 

3194, Frank Wirti, Frankfort-on-the-Maine, Germany, “ An improved 
method of manufacturing carbonic acid of any tension, and applyin 
this acid in a comp’ state to produce motive power, extinguis! 
fires, and to other industrial and scientific purposes.”—-A communi- 
cation from Henry Beins, Groningen, Holland.—2nd October, 1873. 

3352, ge py 8 ~ eee b eames Holborn, 
London, ‘‘ A new or proved process of p! , coat , OF Cove: 
iron direct with silver or gold.”—14th October, 1873. -—_ 

$383, Epwarp Brvay, Birkenhead, Cheshire, ‘‘ Improvements in obtain- 
ing filaments, fibres, and pulp from flax, hemp, jute, and manilla,”— 
1th October, 1873. 





r ving sulphur from caustic soda or ammonia when con’ 
sulphides,” 
3574. Evtis Marspen, Liverpool, “ Impro 


+ a. 





ee) 


be Rare matters and other substances from certain waste mate- 

resulting from the manufacture of gas.” 

8589, BenJamin Josera BARNARD MILLs, Southampton-buildings, London, 
“Improvements in the man and steel.”—A communi- 
cation from Charles Burgess, Portsmouth, Scioto, Ohio, U.8. 

8590. Homan Price Fensy, Queen-square, Leeds, Yo re, ‘An im- 

method of manufacturing figured iron and steel.” 

8591, ALFRED Vincent Newton, Chancery-lane, London, “‘ Improvements 
in the construction of and roofs.”—A communication from 
James Buchanan Eades, St. Missouri, U.S. 

3592. Witt1am Henry Jones, Derby, ‘‘ Improvements in uniting mill 
bands and straps.” 

3693. CHarLes Henry WiLKinson and Eton Crowruer, Slaithwaite, 
near Huddersfield, Yorkshire, ‘‘ Improvements in the construction and 
arrangement of the points of railway, tramway, and other similar 

3590, Sa ~~ ‘iranian 2 na I th { 
95. James Morris, » “Improvements in the covers © 
sanitary and other pans.” v 

3596. Ropert Tuomas, District Bank, Llangefni, Anglesea, North Wales, 
“Improvements in p lling tugs suitable for towing a number of 
flats on canals without rbing the water to injure the banks of the 
same, and without the use of the ordinary screw or paddles.” 

3597. — a nag Southamp oy ilding a mee “Im- 
provements in apparatus for co — peat and for other like 

”—A communication from Jean Moro and Felix Antoine Moro, 


3598. Tuomas Reap Kinapon, Wood-street, Exmouth-street, London, 
“Improvements in machinery for grinding and mixing printers’ ink 
and colours,” 

8600. Davip McMitiayx, Huddersfield, Yorkshire, “ Improvements in 
apparatus for feeding wool, cotton, or either fibrous materials to card- 
ing or other machines,” 

3601. Joz MarsHatt Jounson, Mirfield, Yorkshire, ‘Improvements in 
the production of dyed and bleached ; ‘Sd 

8602. WiLLiaM Saunpers, Telegraph-street, London, ‘‘ Improved means 
and apparatus for facilitating printing in and by rotary web letter- 
press printing machines.” 

3603, Epovarp Groror Perer Tuomas, Star Chemical Works, Brentford, 
Middlesex, ‘* Improvements in the manufacture of soaps applicable for 
use as lubricants and for other purposes.”—A communication from 
Jules Persoz, Rue des Ecoles, 

3604, Witt1AM Freperick Beart, Godmanchester, Huntingdonshire, 
“Improvements in kilns and in burning bricks and such like articles.” 

3605. Gzorcse Haycrort, Faversham, Kent, ‘‘ Improved machinery for 
washing casks, bottles, and other vessels.”—th November, 1873. 

3610. Joun Gurney, Bradford, Yorkshire, “‘ Improvements in the con- 
struction of taps or valves.” 

3614. Evaene Moreau, San Francisco, California, U.8., ‘‘ Improvements 
in sewing machines, and chiefly designed for embroidering and stitch- 
ing button-holes.” 

3616, Freperick Groror, Birch Lodge, near Ross, Herefordshire, ‘‘ Im- 
provements in railway points or switches.” 

3618, Henry Duncan EsTON CuNNINGHAM, Bury House, Alverstoke, 
a, “Improvements in means and appliances for working ships’ 
yards. 

3620. Joun Murr Heruertnoton and Joun O_prieip, Manchester, ‘Im- 
provements in mules for spinning and doubling cotton and other fibrous 
materials,” 

$622. Jonn Witiiam Mexuina, Birkett Bank, Wigan, Lancashire, “Im 


provements in safety and relief valves,”—0th November, 1873. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


$521. Gzorce Ciark, Craven-buildings, Drury-lane, London, ‘ Improve- 
ments in preserving and cooking animal and vegetable substances, and 
— apparatus, and appliances for these purposes.”—30th October, 

8537. GzorGe Hase.tine, Southampton-buildings, London, “ Improvo- 
ments in the manufacture of metallic tubing and leaf, the former of 
which is especially applicable for making metallic cartridge cases and 
the like.”—A tion from Stephen Wells Wood, Cornwall, New 
York, U.S.—30th October, 1873. 

3544. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improved 
machinery for making ditches, drains, and other excavations.”—A 
communication from Theodore Fitz Randolph, Morristown, county 
Morris, Now Jersey, U.8,—31st October, 1878. 

3545. Danie Foxwett, Manchester, “Improvements in punches and 
dies for forming the tecth in metal cards used in carding engines, and 
in machinery and apparatus connected therewith.”—S1st October, 1873. 

3575. Georce Tomuinson Bovusriecp, Sutton, Surrey, “An improved 
boiler furnace and method of burning coals in furnaces.” ~A communi- 
cation from Levi Stevens, Washington, U.8S.—3rd November, 1873, 

3078. Georce Hasevrine, Southampton-buildings, London, “ Improve- 
ments in cylindrical and other boxes, cases, cans, and similar vessels, 
and in apparatus for the manufacture of the same.”—A communication 
from Timothy J. Powers, New York, U.S.—3rd November, 1873. 

3613. Lewis ALrorp Sewarp and Samurt Puituirs, San Francisco, 
California, U.S., ‘‘ An objective musical staff with movable notes and 
rests, either sep or in combinati with a musical instrument, 
by which said staff is converted into a musical sounding staff.”—6th 
November, 1873. 

3052. Georocr Hasextine, Southampton-buildings, London, “ Improve- 
ments in railway brakes.”—A communication from William M. Hender- 
son, Philadelphia, Pennsylvania, U.S.—8th November, 1873. 

866%. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ An improve- 
ment in the manufacture of carpets.”—-A communication from Léon 
Joseph Marie Brassat, Paris,—11th Novem, 1873. 

3675. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in the process of preserving and condensing milk.”—A com- 
munication from Gail Borden, White l’lains, Westchester, New York, 
U.S8,, and John Gail Borden, South East, Putnam, New York, U.S. —- 
11th November, 1873. 

3676. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 
proved condensed milk.”—A communication from Gail Borden, White 
Plains, Westchester, New York, U.S., and John Gail Borden, South 
East, Putnam, New York, U.S,—11th November, 1873 











Patents on which the Stamp Duty of £50 has been Paid 


2067. Mark Dawson and Groror Freperick Dawson, Springhead Mills, 
Bowling, near Bradford, Yorkshire, “Spinning or twisting fibrous 
substances.”—11ta Novenber, 1870. 

3004. Joun Canter, Birmingham, “Scissors, shears, &c."—16th November 


1870, 

3124. Witu1aM Buck, Upper Tooting, Surrey, ‘ Locking or controlling thx 
hand levers of railway points and signals.”—29¢h November, 1870). 

2085. Georor Epmunp DonistHorrs, jun., Queen’s-square, Leeds, Yurk- 
shire, “ Registeri the number of passengers carried in public 
carriages, &c.”"—14th November, 1870. 

3182. Grorae Tomuinson Bovusrietp, Loughborough Park, Brixton, 
Surrey, ‘‘ Resin oil.”—3rd December, 1870. 

3000. Henry Lyon, Manchester, ‘* Weighing, measuring, and registering 
quantities.” —16th November, 1870. 

3042. ARTHUR Cover Tvurrer, Victoria-street, Westminster, ‘ Lint.” — 
21st November, 1870. 

2996. Tuomas Henperson, Glasgow, Lanarkshire, N.B., “ Forming fringes 
on textile fabrics.”—16th November, 1870. 





Patents on which the Stamp Duty of £100 has been Paid, 


2078. James Wuireneap, Broughton, near Manchester, ‘Looms for 
woaving.”—14th November, 1866. 
129, HENRY TIMMINS, Soho-square, London, “ Furniture springs.”—28th 





signals on railway trains betwoen guard, engine-driver, and y is 
also observing line signals and obstructions, and in apparatus employ 
therefor.” 

8576. Davip ALExanpER, Leeds, Yorkshire, ‘‘ Improvements in gullies 
for street sewers and drains iy 

8577. Samuet Danks, Southampton-buildings, London, “ Improvements 
in heating furnaces employed in the manufacture of iron and steel.” 
8rd November, 1873. 

3579. Joun Green, Maryland’s-road, Harrow-road, Padd London, 
“Improvements in machinery and apparatus for the tilling and inter- 
Lg land by steam power and by manual power.” 

3580. omas WILLIAM Dower and Jonn Smirn, Bb ham, ‘‘ Im- 





g370. Jonn Foster Jaques, Rotherham, Yorkshire, ‘An d 
method of and apparatus for generating heated air.”—17th October, 


1878, 

9374, Evorne AnmManp Roy, Lady Margaret-road, Kentish Town, London, 
‘Improvements in the construction of vessels for the conveyance ot 
passengers at sea and other purposes.” 

9878. Epuramm Actcock Jones and Joun ALLoock Jones, Middlesbrough, 
Yorkshire, “ Improvements in the manufacture of iron and steel.” 

3380, Tuappgus Hyarr, Gloucester-gard Hyde Park, London, *‘ Im- 
provements in iron, and in rend e same , and in 
the application of su ted fron.” —18: 1878. 

3426, Ricwarp WILLIAM Mepven, Lilford-road, Stoke aN wy 


Lexndon, “A new method for obtaining from petroleum, in, or 


econo’ 
3457, Wittiam Weems, Jo! N.B., “ Improvements 


Johnstone, 
in apparatus or means for lighting and ventilating.” 








pro 


or of dress, 

3581. Henry Avaustus Biertumpret, Albany-street, Regent’s Park, 

London, “Improvements in the manufacture of candles, and in ma- 
chinery or apparatus employed therefor.” 

8582. Nicocaus WiiLiaM ScHRO: Berlin, “ Improvements in the 
coupling and buffer apparatus of way 

8583. Ricuarp BensaMiIn STaRp, aes, Lae ** Certain 


in shirt studs os collar studs, and other studs and soli- 


improvements in apparatus to be applied to omni tram cars, 
ms | other vebialen “Yr the be of the wummber of 
= their fares during journey.” 

8685. Epwarp WILLIAM Prisps, Coleman. London, “Improvements 


-street, 
milk in order to its preservation, 
. WittraMm Dean, sen., Trentham-road, Dresden, Staffordshire, 
Mt, plea ies ornamenting or graining wood and other sur 


ACCS. 
3588. Joun Row ey, Camborwell-road, Surrey, “‘ Improvements in obtain- 


, 1866. 

3178. WittiaM Horatio Harrieip, Royal Exchange-buildings, London, 
“ Chain cable holders, &c.”—3rd December, 1800. 

2083. Tuomas Sxavitte Truss, Fenchurch-street, London, ‘Gas pipes, 
&o.”—14th November, 1866. 

8068. Perer GLEpuILL, Newcastle-on-Tyne, “Cutting coal, &c.”—2lst 
November, 1866. 





Notices of Intention to Proceed with Patents, 


2816. Henry Brapiey, Birmingham, “Preparing and printing di 8 
or objects on metal or other surfaces by the agency of photography.”— 
4th July, 1873, 

2341. Cuantes Courtney Cramp, Titchfield-road, Grove-road, Bow, 
London, “Tram, &c., cars.” 

2845. WiLLiam Davirs, Newhall-street, Birmingham, “‘ Fixing the pulleys 
of window-blind cords, &c "—7th July, 1873. 
2355. Witt1aM Rosert Lake, Southampton-buildings, London, “ Spark- 

catcher for steam boilers.”—A communication from Karl Boschan, 

2967. WittiaM Ropert Lake, Southamp buildi mdon, ‘* Baking 
ovens, ’—A communication from Ignas Zichermann.— 8th July, 1873. 

2381. Huon Murr and James CALDWELL, Glasgow, N.B., ‘Steam 
engines,”—10th July, 1873. 

2896. Wituiam Epwarp Gepor, W: -street, Strand, London, 
** Heated for motive power engines, 4&c.”—A communication from 








med 





Edmond Freville,—11th July, 1873, 

%403. Bryan Gronoe Davies mE, Colomendy, near Mold, ‘‘ Wagons.” 

2409, STEPHEN ALLEy, Glasgow, N.B., ‘‘ Multiple lubricators for ma 
chinery. 
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Nov. 21, 1873. 








2414. Pierre Antorne Gattioy, Paris, “ Building or constructing houses, | 1596. 8. 8. Wittiamson and D, Parseit, Saundersfoot, Pembrokesh taining motive power applicable to various uses or and to the 
~——— July, 1873. nD ac m m : wan mping, iene and ace de.” —Dated ard M 5 — i Py mam Aion apparatus whereby such —> lected - + 

2428. Toomas Hu Preston Denwis and CuAries Portway, Chelms- pum or lifted by successive stages Oo e proposes to generate power a uids 
fess comes cisterns furnished with float valves and at variour levels. The | fluids, such as mercury, water, = ane suitable wr dalde “A 


ford, “ Glass orchard or house," —14th July, 1873. 

2444. Hezexian Hewrrt, fRainehen. “ Penholders.” 

2146. Sorvs Eur. Houten, Gracechurch-streeet, London, and Freperic 
Hewry Variry, Mildmay Park Works, Stoke Newington, London, 
“Count , and apparatus,” 

2447. Peren Wi1son, Noblehall, N.B., ‘‘ Double-drill ploughs.” 

2453. Joun Somervittr, Gasworks, Dublin, and Jonny Koxntnson, West 


agg eee gas aaa ey: Joy, 1878. 
2464. Isaac pLey, Perry Barr, “ -head metallic cartridge 
communication from General Hiram Berdan. 


cases,”— u) 

2468, Jonw Henry Banks, Lavender-road, Battersea, “ Printing surfaces, 
&o."—17th July, 1878. : 

2482. Davip Ciovis Knap, St. Denis, Seine, France, “ Utilising the pro- 
ducts of distillation of combustible, vegetable, and animal matters in 
the production of gas.” 

2483. Samuet Henry Fortnom Cox, Cornwall House, Penzance, ‘* a 

c 


ra\ from each other matters of different densities or 
gravities.” 
2490. ALFrep Hovors, Clabecq, jum, “‘ Steam es,” 


engin 

2492. James Russet and Groror MINY, jun., Weymouth, “‘ Winding 
and preserving ribbons, &c.”—19th July, 1873. 

2506. Joun Imray, Southampton-buildings, Chancery-lane, London, 
**Rock-drilling apparatus.” — A communication from Robert Julius 
Gottheil.—22nd July, 1873. 

2522. Hamitton Weipon Penprep, Leadenhall-street, London, “ Regu- 
lating the action of screw shafts, &c.”—23rd July, 1873. 

2541. Epwarp Lorp, Todmorden, “Grinding and pulverising.”—26th 
July, 1873. 

os0n, Sanne Matureson, West Ham, “ Firing torpedoes.”—30th July, 

873. 


2620. Wittiam Ciark, Chancery-lane, London, ‘Chairs or seats.”—A 
communication from Guillaume Lichtenfelder.—2nd August, 1873. 
2695. Grornce Orensaaw, Cleckheaton, ‘‘ Card-clothing.”—lith August, 





18738. 

2820. Joun Crow ey, jun., Sheffield, “ Grinding and polishing.”—27th 
August, 1873. 

2052. Wittiam Evsworrny Liuty, Tufnell Park-road, London, “ Box or 
case for holding reels, &c.”—8th September, 1873. 

2965. Henny Arcuer, Jenkins Town, Kilkenny, “ Protective logging 
for horses, &c.”—10th September, 1873. 

2908. Epwarp GoopcniL_p Putiirs, Salisbury-street, Strand, London, 
** Firo-lighters.”—12th September, 1873. 

3158. Tuomas Ricuarp Devereux Bincnam, the Glen, Bournemouth, 

“ Covering up hatchways, &c.” 

3156. Joun Youne, Bonnyrigg, N.B., “ Paper.” 

3160. Hewry Bezer, Turner-road, Lee, “ Passenger or fare registering 
apparatus for omnibuses, &c.”—27th September, 1873. 

3150 Tuomas Sitver, Moorgate-street, London, “ Air-rarefying lamp 
burner.”—30th September, 1873. 

3189. Hermann Sprenoet, Gloucester-strect, Belgrave-road, London, 

Sulphuric acid.”—1st October, 1873. 

2. Count ALFRED DE ByLanpt, Zocterwoude, South Holland, *‘ Grapho- 
metrical instruments.”—6th October, 1873. 

3206. Eowarp Cooke, Pershore-road, Edgbaston, “ Tobacco pipes.”—9th 
October, 1873. 

3380. Tuappevs Hyatt, Gloucester-gardens, Park, 
* Plating iron, &c.”—18th October, 1873. 

3390. Ropert Bircu, Cheapside, London, and Wittiam McGirrert, 
Bishopsgate-street Within, London, ‘* Liquid stove polish.”—A com- 
munication from Joseph Birch.— 20th October, 1873. 

3437. Epwarp Tuomas Hucues, Chancery-lane, London, “ Treating 
wood and vegetable fibre.”— A communication from John Bennington 
Blythe.—22nd October, 1873. 

3463. WittiaM Jenkinson, Ham Mills, Stroud, “ Spinning fibrous mate- 
rials.”—24th October, 1873. 

3464. Witutam Ginks, Bulwell, “ Seaming or stitching skins and fabrics.” 
—25th October, 1873. 

3400, Henry Bray, Manchester, ‘‘ Gas."—27th October, 1873. 

Bas Joun Imray, Southampton-buildings, Chancery-lane, London, 
“Coupling and pling railway carriages.”—A communication from 
Jacob Heberlein.—28th October, 1873. 

3508. Jonn Larep, jun., and Wittiam Rutuerrorp, Forfar, N.B., 
“ Weaving bags, &c.” 

8512. ALexanpeR HamiLton Cotes, Manchester, “Scoring the game of 
billiards.” 

3516. Wittiam Prant, Wolverhampton, ‘‘ Clipping or shearing horses, 
&e."—20'h October, 1873. 

$525. Wiii1am Torits, Manchester, ‘‘ Braiding fabrics.” 

3528. Gronce Bower and Antrnony Spencer Bowser, St. Neots, “ Rotary 
steam engines and governors.” 

8529. Jonn Nicno.as FLoyp, Birmingham, “ Gripping or arresting the 
travel of ropes, &c."—30th October, 1873. 

3557. Groror Wors.ey, Josep BRe_srorD, and Ravens Asnton, Auden- 
shaw, near Manchester, *‘ Softening the brims of stiffened felt hats for 
our . 

8500. SamueL Danks, Southampton-buildings, London, “ Rotary puddling 
and heating furnaces.” 

8567 Grorce RypiLt, Maze Pond, Southwark, Surrey, “Cooking and 
hot-air apparatuses," —1lst November, 1873. 

3673. Ernest Smirn, Glasgow, N.B., “ Removing sulphur from caustic 
aaanae 3 taint Inhides ” 











Hyde London, 

















when c r 

3575. Grorer Tomitnson Bovusrie.r, Sutton, ‘‘ Boiler furnace, &c.”-—-A 
communication from Levi Stevens.—Srd November, 1873. 

3589. Bexvamin Joseru Barnarp MILLS, Southampton-buildings, London, 
“ Tron and steel.”—A communication from Charles Burgess. 

3503. Cuarntes Henry WiLkinson and ELon CrowrnHer, Slaithwaite, 
near Huddersfield, ‘‘ Points of railway, tramway, &c., lines of rails.”— 
4th November, 1873. 

$010. Joun Gurney, Bradford, “ Taps or valves.”—6th November, 1873. 

3652. Grorce Hasevrine, yy London, “Railway 
brakes,”—A communication from William M. Henderson.—8th November, 
1873. 





All pean having an interest in opposing any one of such applications 
should leave iculars in writing of their objections to such applicati 

at the office of the Commissioners of Patents, within twenty-one days of 
8 date, 








List of Specifications published auieg the week ending 
15th November, 1873. 
763, 1s. 2d.; 784, 10d.; 788, 10d. ; 
v2, 8d ; 870, 10d 872, 10d.; 875, 
iS, 10d.; 902, 1s.; O11, 10d.; 916, Sd.; 
+a s . 10d.; 940, 10d.; 942, 10d.; 953, 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classiied and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1695. S. S. Witxutramson and D. PaRsei., Saunderafoot, Pembrokeshire, 
* Steam engines.” —Dated 8rd May, 1873. 
The objects is to utilise the steam which is caused to pass from one 
cylinder to another and work the m of each, in most cases passing 
rough steam chests furnished with valves. The piston rods and valve 
rods of the — may be — x, resin Ley _ prone 
the piston having reciprocati on in a ro on in the annular 
: . ‘Two valves are aman ona shaft worked by the abutting of a 
ide or D valve. Equilibrium valves may be fitted to steam chests or 
passages so that when the reduction of p dep one valve the 
other opens and admits steam. Exhaust or waste steam is returned 
from the engine back to the steam chest or boiler. Steam cylinders are 
of steel or wrought iron, They may have iron covers 
chest cast thereon. A Giffard or similar used 





cylinder and work a fan or blower. There may 

or twin steam boxes one at each end ofacylinder. Steam may 
into the —- in which the injector works, the 

steam at 


valve opening as the 
igh pressure abuts against the steam at a lower pressure. 





air is exhausted from the chambers and 
in turn. When the lowest chamber is exhausted, the inflow of the water 
closes equilibrium valves comm 
others communica’ with air, which 
water from that chamber which opens a valve in the lift pipe and rises 
into the next chamber wherein the operuti peated, and so on in 
each chamber. The water is or it feeds an air engine which 
works an air locomotive of a train of wagons or carriages, branches in the 
air pipe supplying it at intervals. 

1600. J. Wornerspoox, Glasgow, ‘‘ Asbestos packing for piston and valve 

rods, d-c."—Dated 3rd May 1873. 

The features of novelty which titutes this i tion is, constructing 
packing of cloth composed wholly or of asbestos or amianthus, 
with or without combination or mixture of the substances. 

1601. C. P. H, Ocuwvpr, Hamburgh, “ Slide valve gear for steam engines.” 
— Dated 3rd May, 1873. 

Two valves are one upon the other, the upper one being the 
cut-off and expansion valve actuated by tappets and springs from the 
lower valve. 














1604. J. M. Piessxer, London, “ Motive power engines.”—Dated 3rd May, 
1873. 

This invention relates to certain impro ts in apparatus employed 

for obtaining motive power from the p of the at here. ‘The 


inventor proposes to apply one, two, or more cylinders, open at one end 
to the a and provided at other end with an aperture, which 
can be cl by a slide and serves for the admittance of a flash or flame 
into the interior of the cylinder and below the piston. To allow for the free 
escape of the air contained in the cylinder when it is increased in volume 
through the action of heat, he provides an orifice generally in the wall of 
the cylinder (sometimes also in the piston) which is closed by a slide. In 
the open end of the cylinder a piston is fitted which is connected with a 
crank of the driving shaft of the engine. When the ine consists of 
two cylinders, the shaft is doubly cranked, the cranks standing in 
opposition to each other. If three cylinders are used, the shaft is three 
throwed, the cranks standing at angles of 120 deg. to each other, 

1616. J. B. Lanavey, London, “‘ Water gauges.”—Dated 5th May, 1873. 

The specification of this invention describes improvements in water 
gauges for steam boilers and other ome pore whereby the caution and 
danger levels of the water are indicated when reached by different and 
contrasting colours by means of a suitable float. 

1619. Sir G. Beas, London, “ Tubular steam boilers.”—Dated 5th 
May, 1873. 

Oxseen gas is applied to the fire tubes and tubular flues of steam 
boilers for the purpose of increasing the heat therein. The oxygen gas 
is supplied by a pipe or pipes with branches, and introduced into the in- 
terior of the tubes by means of a central tube with perforations, or by 
means of sockets or short tubes with perforations in them inserted at the 
mouths of the said tubes. 

1626. J. Sreen, Wolverhampton, ‘ Heating steam boilers.”—Dated 6th May, 
1873. 

The inventor employs a supply cistern, a coil or range of pipes for 
heating the feed water, and a hot well. The supply cistern is placed at a 
higher level than the hot well, and the coil or range of pipes is placed in 
some convenient position either in the furnace or flue. The feed water 
thus flows from the supply cistern through the coil or range of pipes and 
thus into the hot well, from whence it is fed to the boiler by means of a 
pump or injector. The flow of water through the coil or range of pipes 
is controlled by a cock. A cold-water pipe is conducted from the supply 
cistern to the hot well in case of any damage to the coil or range of pipes. 
1627. E. Wiozett and J. Powwit, York, “ Steam generators.”—Dated 6th 

May, 1873. 

This invention relates to employing cylindrical tubes in which are 
fitted metal pipes of small diameter giving a large heating surface, and 
in forming a central fire-chamber, which plan is especially adapted for 
marine boilers. Sets of four cylindrical metal tubes are placed one above 
the other, connected together by pipes ; they are placed ina row, and 
the bottom tubes touch each other ; the second and third sets of cylin- 
drical tubes have small metal _ fitted to them, giving an additional 
heat to the water circulating in the tubes ; the fo set of tubes have 
no small pipes, and serve partially as steam chests; on the top of the 
fourth set of tubes is fixed a steam chest extending from end to end of 
the boiler. The power of the boiler depends on the number of sets of 
tubes employed ; they are placed in a row, and fitted opposite each other, 
and inclined towards the front. A space is left in the centre between the 
two rows of tubes, forming a fire-chamber ; the fire acts first on the 
bottom tubes, then on the second and third sets of tubes and inside the 
small pipes, passing through a flue or uptake, then on the outside of the 
fourth set of tubes and through a flue or uptake into the chimney. The 
fire-places are short in length, and are fit to each three sets of tubes or 
more. Manholes and doors are‘fitted to the tubes to clean them out. 

1628. J, Imray, London, *‘ Caloric engines.” —A communication.—Dated 6th 
May, 1873. 

This invention relates to working a caloric engine by heated air, gas, or 
gaseous products, admitted to a cylinder at atmuspheric pressure behind 
a piston connected to a crank and heavy fly-wheel, the piston being on 
the other side exposed to the pressure of the atmosphere. The heated 
fluid is admitted by a slide or valve during a portion of the forward 
stroke, and is expanded by the continued movement of the piston 
effected by the momentum of the fly-wheel. The cylinder is cooled by a 
water-jacket, so that its Suid contents during the return stroke of the 
piston being cooled by conduction have a less pressure than they had at 
corresponding points of the forward stroke, and thus motive power is 
obtained. The connection of the piston to the fly-wheel is preferably 
made such that the forward stroke is more rapid than the back stroke, so 
that the fluid in the cylinder has little time for being cooled during its 
dilatation, but greater time for cooling while undergoing contraction. 
When by the return stroke of the piston the fluid is compressed up to 
atmospheric pressure, it lifts a valve at the end of the cylinder and 
escapes. 

1640. A. M. Crank, London, “ ‘ Gigard’ injectors.”—A communication.— 
Dated 6th May, 1873. 

The improvements consist in providing the injector with a central 
fixed cone spindle and adjusting it by a single motion of the steam 
cone, which is fitted to work between the cone spindle and the combining 
cone. 

1613. C. F. Woon, Birmingham, “ Rotary motive power engines.”—Dated 
7th May, 1873. 

This improved engine has a circular drum or case in which the inven 
tor fits a dise or plate whuse central portion is a ball or sphere; a fixed 
partition or abutment extends across the said case. The disc has an 
aperture through it and extending from the central ball or sphere to its 
periphery ; the aforesaid partition passes through this aperture, and is 
mado steam tight by suitable packing fitted upon the central ball; the 
said disc has also a packing ring at its periphery. One of the halves of 
the said case is made fast upon the driving shaft, the other half or por- 
tion of the said case is formed with a central aperture toadmit an oblique 
shaft attached to the ball. The disc occupies a position oblique to the 
axis of the case. The admission aperture may be made in the driving 
shaft and the exhaust aperture in the oblique shaft, or he may arrange 
them both in the said oblique shaft. 

1647. W. Sxeiron and W. Monven.ey, StaVordshire, “ Steam boiler and 
other furnaces.” — Dated 7th May, 1873. 

This invention consists in dividing the fire-grate or combustion cham- 
ber of boiler and other furnaces from the flues or heating chambers by 
means of a perforated partition of refractory materials, through the per- 
forations of which the products of combustion have to pass, raising the 
partition to a high temperature whereby a more perfect comubstion is 
effected. 


1654. C. E. Hammonp, Hurstpierpont, Sussex, ‘‘ Windmills.”—Dated 7th 


May, 1873. 

: visi r describes employing a ball governor acting 
through a friction clutch to the ordinary striking gear, by which the 
louvre boards or sails are caused to turn on their axes so as to hold the 
wind less or more. 

1677. E. Newnoup, Nottingham, “ Furnace bars.”—Dated 9th May, 1873. 
The improvements consist in form the shoulders of the bars or 
framework in the centre of the ends of bars by means of two bands 
or straps made loose with a slot and small band to connect. The inventor 
can make all solid, or lacing a strip at the bottom he can make a 
trough. Fy placing a p at the top, ° sides he produces a 
hollow bar, into which trough or hollow bar he can introduce a stream of 

water or steam through the bearer be 

— the furnace. By the use of these bauds he makes the said 
rev ie. 
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1678. J. B. Minrvess, Glasgow, “ Clutch for driving pulleys.”—A communi- 
cation.—Dated 9th May, 1 
The feature of novelty which constitutes this invention consists in the 
arrangement and of the clutch. 
1806. J. pe London, “ Obtaining and applying motive power.” 


Dated 19th May, e 
| This invention relates to certain improvements in the means of ob- 








tubular vertical shaft is set in 
yg ae lar ch a aining a buoy ring, 
e remaining space being filled with mercury or other liquid. e ring 
is attached by stems to a cross beam and vertical rod, which gives reci- 
procating motion to a lever beam. Suitable springs and counterweight» 
are applied to the cylinder and cross-beam and to the vertical shaft, and 
the alternate motion of the cylinder caused by the rotation against the 
action of the —- or weights, and by the movement of the fluid or 
liquid, gives vei motion to the buoyant ring and o' parts in con- 
nection therewith. 








Class 2,-TRANSPORT. 
Including Railways and Plant, Road-making Steam Vessels, Mua-* 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


1571. G. W. Ruoapes, London, “‘ Construction and general arrangement ¢ 
couplings for railiwa: é&c."—Dated let May, 1873. 

This invention ists in the arr tof one or more fixed link« 
and one or more grappling hooks, which are attached to either end of « 
car or ein such a manner that upon the cars or carriages bein, 
pushed or backed on to one anvther the said hooks from their construc 
tion shall by contact with the links become either raised or depress: 
until the latter shall have passed over the ends of the hooks, when they, 
either by their own weight or otherwise, shall enter the links, and thus 
connect the cars or asone train. The inventor also provides « 
handle at the outer end of the shaft on which are hung the hooks by 
means of which the said hooks can be raised or drawn out of gear when t 
is required to disconnect the cars. 

1573. G. Wriaut, Ipswich, Suffolk, ** Railway carriages.”—A communica- 
tion.— Dated 1st May, 1873. 

This invention relates to railway carriages of that class wherein thc 
body of the is made separate from the under portion or truck, 
and the said invention consists in the peculiar contrivances for supportiny 
the carriage body upon the track. Also in the employment of whee! 
guards for holding the wheels in case the axle should break. And jin 
providing the truck with traction wheels for supporting it safely if tuo 
other wheels should be fractured. 

1576. T. CuLLEN, Peckham, Surrey, “ Apparatus for lowering and releasing 
or detaching ships’ boata, dc.” —Dated 1st May, 1873. 

This invention consists of a novel construction and arrangement of 
levers to be used in place of the davits usually employed on board ship 
for raising or lowering the ships’ boats, and by means of which the bout« 
are so suspended, while being raised or lowered, that they wil! i 

revented from canting or tipping, and when lifted on board they m.y 

turned over and placed bottom upwards with the greatest facility, — 
1584. W. M. Cameron, London, “ Lise rasts.”—Dated 2nd May, 1878 

The raft is coustructed so as to fold together and occupy a small «pa 
on board of ship when not in use, and to be readily opened out to ser: 
as araft in a distended form. The structure is formed with longitudin 
— connected by means of a flexible waterproof material, there! 

orming when the raft is distended pontoons or chambers, furnished wit 
valves, by which the whole structure is floated as required. Some of th: 
parts are made so as to fold between the partitions and to spread out 
when the structure is opened, so as to give rigidity to the raft. 
1583. H. H. Srevenson, London, “ Apparatus for propelling vessels.” — Dated 
nd May, 18738. 

This invention, which relates to improved means or apparatus for 
propelling vessels, consists mainly in accomplishing this object by means 
of tubes or syphon tubes or arched recesses or boxes projecting inwards 
from and at any part of the vessel's bottom or sides in combination with 
screws placed and working therein. When in the former position th: 
inventor constructs them of a syphon-form, and fits valves to the bend «f 
the syphon, through which the air in the tubes escapes by the pressure 
of the water rising therein. These valves are sufficient for this purpose 
when the diameter of the screw is loss than the vessel's draught of 
water, but when it is greater then in addition to the valves he applies air 
pumps, which may be connected with and worked by the engine if 
necessary. 

1588. A. J, Manen, Dublin, “* Anti-sricton axle bearings or boxes, applicable 
to tramways, &c."— Dated Ind May, 1873. 

This consists in breaking the metallic contact between wheels, axle 
boxes, or other parts and body of carriage. Friction rollers, partly of 
metal and wy of india-rubber are used; also a hollow ball containing 
elastic fluid in a cylinder, or elastic discs round metal bands, «1 
friction rollers on pistons, or the top brass of axle is encased in indi 
rubber, 

1602. H. Derry, Middlesbrough, ‘* Scraping and cleaning ships afoat.’ 
Dated 8rd May, 1873. 

The novelty in this case consists in mounting a scraper and brush on 
frame, and in operating such apparatus on each side of a ship by movin; 
each up and down alternately by means of ropes worked upon deck. 
1607. J. H. Mitts, London, “* Traction and tramay locomotive engines.” 

Dated 3rd May, 1873. 

This invention describes actuating the driving wheels of traction and 
tramway locomotive engines by straps from the crank shaft which is } 
vided withjloose and fixed pulleys, sothat when the engine has to !« 
pulled up the strap is thrown on to the loose pulley and the pistons 
allowed to work whilst the engine is standing. 

1615. W. Borwoopn, Ipswich, “ Carriages."—Dated 5th May, 1873. 

This specification describes an improved silent axle. A screw thread i« 
cut on the end of the axle on to which is screwed along nut. A leather 
washer is placed between the nut and front of axle box, and the nut ts 
enclosed by an oil cap. A linch-pin is passed through the nut and throu 
a slot in the axle. For coaches and such like a rod extending from ti. 
nut passes out through the oil-cap, and the cap is so formed as to prevent 
any escape of oil. Improved mechanism for raising and lowering th 
heads of carriages is also described. 

1617. J. Gray, Brixton, Surrey, “ Perfecting the combustion of fuel.” 
Dated bth May, 1873. 

The specification of this invention describes improving the combusti. 
of fuel in the furnaces of steam boilers, and ventilating the stokehole '\ 
blowing air and steam into the furnace, the air being forced in from | 
stokehole by the steam blowing over the mouth of the air passage. 

1650. F. H. Parrison, Glasgow, N.B., ‘ Propelling war steamships.”—D 
7th May, 1873 

This invention consists in a new construction of a single fifty to scve 
ton gun war steamship, to be propelled at so fast a speed (as from fo 
teen to eighteen miles per hour) that it could chase, or run te and fromm 
any of the large iron-clad war steamships and attack and sink it, withov'! 
much danger of being struck itself, by keeping its bow always towar | 
the — =: and for this purpose the improved ship is made wit! 
sharp lined bow and stern nearly the same, with a helm and twin pr 
pelling screws at each end, with special engines and steam boilers als» 
near cach end or on each side of the centre of the ship, where the single 
gun would be mounted, preferably an “ Armstrong” breech-loader upon 
a ** Moncrieff,” or other good heavy gun carriage. The ship being ov 
structed of the strong wood or composite class, or iron with ! y 
plating, and with a long part of the sides at the bow and stern fitted with 
the heaviest armour plating, and hard woud framing or backing behind t 
prevent the chance of a shot piercing this part of the new ship expo» 
1051. W. L. Winans, London, “ Construction of steamships."—A comin 

cation. —Dated 7th May, 1873. 

When constructing their improved vessels according to the presen 
vention, they make them with flat or nearly flat bottoms, such as woul! 
result from cutting off a segment from the lowest submerged portion of 4 
true spindle-sha) hull. 

1652. H. W. Hammonn, London, “‘ Apparatus for lowering boats."—A com 
munication.—Dated 7th May, 1873. 

This invention ists in pending boats from the ordinary davits 
by means of the usual tackle, the lower blocks of which are hooked in 
looped outer ends of two strands, each of which strands is long enouy! 
to reach through one-half the boat's length, and are passed through cy: 
bolts in the bow and stern of the boat having looped or spliced en i+ 
which meet over the centre of the boat where the strands are united 'y 
common lashing. The boat, when loaded with passengers, is meant to bv 
lowered by the block tackle to within a foot or two of the top of the 
wave, or until the boat touches the water, according to the roughness of 
the sea, when the lashing in the centre of the strands is cut, thus 
releasing both bow and stern strands at the same moment, and freein, 
the boat from all danger of being swamped by one of the tackles holdiny 
fast to the boat while the other is detached. 

1687. R. C. Baxter, London, “ B ing and disengaging ships’ boats. '— 
A communication. -Dated 9th May, 1873. 
The naoew om po is to ensure coincidence of action and effect, the 








ent renee oy my on ayer of both falls simultaneously 
Th ckles are low tothe of p bent, one Ome we ht sets 
free loc! bolts driven a and eye- clenched through 
the keel. bojts are actuated hy gear connected therewith |)y 


rods below the kelaon board, The eye-bolts have balance stops which 
vent the locking bolts aang, ee both stops are removed by the 
shackles simultancously. lock: bolts are so formed that on 
the strain of the falls ng on them lock the innermos 
eye-bolt, and prevent the disengaging gear from acting when the connec- 

















Nov. 21, 1873. 











346 THE ENGINEER. 
tion between the latter and the engaging gear is disconnected before | mixing mill. The lime in the process of slaking absorbs a uantity | the combination of a sli scale, with a suitable frame for holding sheet 
lowering. When lowering, on the beet being water-borne, the slackening | of thee water from the liquid chalk and clay, leaving it suffi solid | music; and Thirdly, in combination of a musical indicating staff, 
of the falls relieves the locking of the bolts, which are withdrawn from | to go at once to the drying stoves, and thence to be burnt and | either with or without movable notes and rests with the key board of a 


wn 
the shackles by the weight gear. The locking of either bolt singly pre- 
vents the gear from acting ; both bolts are held in locking position till the 
boat is lowered at both ende. 





Class 3,-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1603. J. Boorn and J. B. Garpam, Halifax, Yorkshire, ‘‘ Tipping or 

Sinishing fabrics to imitate seal skins, dc.”—Dated 8rd May, 1873. 

The invention consists in dispensing with hand labour, and in the use 
of a machine so constructed. that the colouring matter for tipping the 
pile is applied thereto by means of a series of rotary brushes. 

1610. A. ROuLason, Totterdown, Bristol, ‘‘ Floor-cloths, &c.”—Dated 5th 


May, 1873. 

The First part of this invention consists in the use of limmer and such 
like rock asphaltes and reducing them toa state of liquefaction not by the 
use of bitumen, which has heretofore been used for that purpose, but by 
what is commercially known as crude ffine or petrol oil or other 
unpurified oils us thereto The Second part of this invention 
consists in dissolving animal products in water, such as glue, gelatine, 
albumine, and such like vegetable gums as will dissolve in water, as 
acacia, sevegal, dextrine, and also starch, flour, and such like substances. 
The Third part of this invention consists in mixing the before-named 
cotton waste with glue as described or with animal products, linseed, or 
other drying oils or varnish. Fourthly, the inventor uses the mixture of 
animal products and table gums when mixed with bichromate of 
potash as described for the fact of solid subst as buttons, 
knife handles, &c., which may be moulded or pressed into shape. 


1629 J ne, Bolton, Lancashire, ‘‘ Looms for weaving.”—Dated 6th May, 
1873. 














These improvements consist in an improved mode of working the 
double-lift shedding motior. The inventor employs for this purpose 
two grife levers moving on the same fulcrum stud, either with two sets 
of hooks or one set of double hooks. The hooks pass through needles as 
usual, and these needles are acted upon by Jacquard cards passing around 
usingle cylinder. 

1631. E. G. Brewer, London, “ Drying, &c., fubrics.”—A communication.— 
Dated 6th May, 1873. 

The material to be dressed is carried on guides which are adjustable 
according to the width of the material to be dressed from one end of 
the machine to the other, and in its course passes over pipes in which 
steam is caused to circulate, whereby the tulle or other material is dried. 
1632. 8. 8. Brown, F. Ayrton, and J. Austin, Liverpool, “Looms for 


weaving.” — Dated 6th May, 1873. 
This consists in forming the shed through which the shuttle passes by 
the motion of one set of warp threads only. First, the stationary warp 
threads pass from a beam at the back of the loom over a roller though the 
eyes of a shaft of stationary heddles, and to and between a pair of rollers 
or trough and roller called the trough temple, placed about }in. in front 
of the point to which the batten carries the last weft thread. The 
heddles are preferably constructed, similar to those described in the 
specification of British letters patent, No. 598, of the year 1872, the eyes 
being of wire, thus :-— Secondly, the moving warp threads 
pass from a second beam at the back of the loom under 
and over adjustable A rollers secured by pieces to a rocking 
shaft, andthrough the/f , eves of a shaft of moving heddles to the 
rollers or temple above ,mentioned. The shaft of heddles is of 
ordinary construction, worked somewhat in the o ry 
manner, or is similar and similarly worked to that described in the 
specification of British letters patent, No. 598, 1872, above mentioned, 
the eyes of the heddles being like those sketched above. In ordinary looms 
all the warp threads pass under and over the adjustable rocking rollers 
above described. Thirdly, to cause the shuttle to pass alternately over 
and under the stationary warp threads, the upper part of the baton or 
shuttle race only rises and falls by means of cams and levers. 
1635. B. Acton and J. Mustarp, Stroud, Gloucestershire, ‘* Feeding wool, 
de”—Dated 6th May, 1873. 

The fibrous material is placed upon an endless apron, by which it is 
carried forward on to a fixed grating, above which is a card roll for draw- 
ing the fibrous material along the grating. The card roll is kept clean 
by spiked beaters. Below the grating is a rocking shaft carrying a bar 
having curved spikes upon it, which can rise up between the bars of the 
grating to carry the wool forward and throw tt on to an endless apron, 
by which it is conveyed to the carding engine. Means of transmit: 
motion to the various parts of the machine are also described. 





1682. J. Woop, Yorkshire, “‘ Woollen and other fabrics.”—Dated 9th May, 
1873. 

One pe of tiie invention relates to operating sliding shuttle boxes by 
pairs of levers each having two distinct surfaces thereto for the action of 
the actuating sliding Sepet, one of these surfaces of each being for the 
action thereon of the sliding tappet in bringing one or other of the outer 
of three chambers into a line with the race of the batten, and the other of 
each to be simultaneously acted upon by such tappet for bringing the 
middle chamber into position. By these means a positive motion is 
obtained. Another part of the invention relates to selecting the order of 
picking by means of a rocking piece either ends of which is capable of 
being brought between the actuating lever and a T lever to govern the 
position of the sliding bowls in relation to their tappets. The Jacquard 
or lag or such like pattern cylinder is operated for rotation and holding 
between times of rotation by a peg and stud wheels or such like means 
and rotation at the times desired is given to the peg or such like wheel by 
clawker or catch carried by a small lever carried another lever operated 
by a tappet, and in order to obtain a back motion to the pattern surface 
employed when desired this lever the clawker also carries 
another similar clawker capable of acting on the peg wheel to give motion 
to it in the opposite direction. A spring or springs act to draw the 
clawkers towards the pin wheel whilst a stop prevents one or the other of 
them from such action according to the position of the lever carrying these 
clawkers, and that position is governed by a connecting rod from ohendle 
or rocking lever, This handle or rocking lever is also capable of turning 
as an axis and is provided with an eccentric or arm or such like motion 
in order that by a partial rotation of the handle or rocking lever a 
weight may be taken from one end of an L lever acting on a connectin; 





from 
ground in the ordi manner. Running the liquid into backs or reser- 
voirs is thus avoided, and a considerable saving of time and labour 
thereby effected, while the quality of the cement is improved. 
as = Cuar.es, London, “ Supplying water to water-closets.”—Dated 5th 
‘ay, 1873. 

This invention relates to the construction and application of apparatus 
consisting of a cistern divided by partitions into one large and two 
compartments or chambers. From the large or supply chamber there are 
two conduits fitted with spindle valves, and to the small chambers are 
attached two outlet pipes fitted with spindle valves. Across the top 
of the cistern is a shaft carrying arms, the extremity of which are con- 
nected to the valves. Water is admitted to the supply chamber and one 
ef the smaller compartments until it reaches a in height, when the 
further supply of water is shut off by a ball valve. When the closet is to 
be flushed a cord, chain, or lever is pulled, which operating upon the 
shaft shuts the inlet valve and opens the outlet, thereby Dewey | the 
proper quantity to flow to the pan. Simultaneously with this action, 
water is admitted to the other small chamber, and on the cord being re- 
leased the inlet to this chamber is shut, and the outlet opened, thus 

rmitting water to flow to the pan in suitable quantity to fit it for 

uture use. 
1621. J. J. Lisn, Newcastle-upon-Tyne, ‘ Concrete.’—Dated 5th May, 1873. 

The panels are suspended from cross-heads set on guide screws. which 
are imbedded in the te of the walls, and being acrewed up through 
it after each layer or increment has set, lift the panels to the higher 
position required for the di dition of concrete. The panels 
are held apart by struts and ties fixed by keys, wedges, or otherwise 
acroas the w: e tie holes being at uniform distances from the tops 
and bottoms of the panels and equally apart horizontally. The fastener 
used for connecting adjacent panels is a short cross-bar turning on a pin 
on one panel, and when in the es position engaged under reversed 
staples on the two panels. When a wall is to be faced with tiles, or slabs, 
or plates of any ornamental or protective material, a skeleton metal-plate 
is used with adjustable bars of ~ section, and the tiles, slabs, or plates 
are arranged between these bars befure pouring in the concrete. hen 
any bridging-over work, such as a floor, roof, or ceiling, is to be made of 
concrete, the concrete is strengthened by there being imbedded in it a 
metallic structure connected to metal plates, which are embedded in the 
walls at corners or at any strong points of the building. Collapsable 
cores are used for shaping flues or psssages. core consists of a pair 
of semi-cylindrical plates. Two or more transverse screws, each with 
quick right-handed and left-handed threads, are — diametrically, so 
as when turned to draw in or purh out the edges of the plates whilst the 
middles of the plates are a'justably connected to short levers on the 
screws or on the nuts thereof. The invention further comprises an im- 
proved concrete mixer, which consists of a barrel of a polygonal form 
mounted so as to be turnable about a horizontal axis, and two tempo 
partition boards are inserted to form a space for the proper proportion of 
cement, whilst the other materials are placed in the remaining spaces. 
1667. 8. DowntNe, Felixstowe, Suffolk, “ Bricks.”—Dated 8th 1873. 

The said improved brick is composed of sand, beach shingle, and Port- 








m it. 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

of talli alloys.” 


1574. A. Browne, London, “‘ Furnace for the 
—A communication—Dated 1st May, 1873. 

The features of novelty of this invention as regards the process, consists 
in mixing iron , or granulated wrought iron, cast iron, 
or steel, or pulverised spongy iron, or any other scraps of cast iron or 

in a nearly uniform state of division and mixing them with ores 
con! manganese, tungsten, titanium, or any of these combined, or 
with quartz. The ores or quartz are —_ pulverioed and mixed in 
sufficient quantities to form the required alloy. As regards the furnace 
the novelty consists in constructing it as follows :—The furnace is com- 
posed of a cupola made of very hard fire bricks containing a great 
uantity of alumina, the boshes are constructed of lime, magnesia, or pure 
Sonten, the crucible or hearth is made of carbon, lime, or ———. 
The carbon crucible is made in one piece by moulding a mixture _= 
te or gas coal or pure coke with tar in a box made of strong sheet 
= and heating the whole well closed up to a drak red heat for a few 
hours; a compact and very hard mass is thus obtained. 
1597. W. Wricut, Sheffield, ‘‘ Gas for heating and illuminating purposes.” 
Dated 3rd May, 1873. 

Steam is converted into inflammable gas by passing it through a series 
of stationary pistons or discs of fibrous material saturated with benzo- 
line or other suitable spirit. The said pistons are contained in a vessel 
surrounded by steam in an outer casing and the spirit is contained ina 
reservoir above, and there are pipes inside the said vessel tor the steam 
to pass through in its passage to and from the pistons. There are also 
pipes for admitting steam from the generator and for causing the spirit 
tw pass into the apparatus and for —— it to the reservoirjas required ; 
also for carrying off condensed and waste fluid. 

1612. 8. 8. Lees and F. Favu._xner, Lancaster, “‘ Rousing apparatus for 
aiding fermentation, dc.”—Dated 5th May, 1873. 

This apparatus consists of an arm or lever or arms or levers carrying a 
paddle board, or agitator, or paddles, boards, or agitators, and 
to oscillate upon or around a suitable fulcrum or fulcra, so that 
arm or lever, or arms or levers, being actuated by a ting-rod or 
oe og ee oan ped — or by mee — — Ped 

e, board, or r, or es, boards, or rs, carried by the 
= or lever, or arms or levers, shall be caused to move to and fro within 
the wort or other liquor, and thereby to prod the y 
effect. 

1630. H. J. Happan, London, “ Treatment of saltpetre.”—A communication, 
— Dated 6th May, 1873. 

Washing and dissolving saltpetre in removable perforated revolving 

hamt working within steam tight chambers by means of steam 


tuck 





on the 











land cement. A strong brick is made by using for its fi 
three parts of sand, three parts of shingle, and one part of cement. The 
materi ils are thoroughly mixed together by asuitable machine, and sufficient 
water having been added to makethe mass plastic, the same is well stirred 
and afterwards placed in moulds. When the bricks are hard he parts of the 
iould are separated and the bricks are taken out and stacked. 

1767. G. Metuor, York, “‘ Lifting and placing blocks of concrete or stone, 

&c.”—Dated 14th May, 1873. 

According to this invention four clamps or angular saddles of strong 
iron plates are arranged to embrace the corners of the block t» be lifted, 
the sling chains passing through guides in the clamps. Two sling chains 
are used, the ends of which meet on each side of the block, and are con- 
nected together by trip hooks. These hooks are carried — bar crossin 
the top a the block, to which bar the lifting chains are ckled. Eac 
trip hook consists of a fixed and a jointed arm or tongue, one end of 
each sling chain being linked tothe fixed part of the hook at one side of 
the block, and the other end of each sling chain linked to the 
jointed arm or tongue of the hook at the opposite side of the block. By 
means of a catch each jointed arm or tongue is held in position during 
the lifting of the block. To each catch a trip line is connected. When 
the lifting chains are tightened the clamps at the corners of the block are 
pressed firmly against and made tw grip the block, and by the working 
of the lifting s the block is raised by the slings. After the block has 
been deposited one of the trip lines described is pulled, when the tongues 
of the trip hooks are rel and the links of the sling chains slip off 
them, and all the parts are free and clear of the deposited stone. In 
working on land the gripping blocks may be connected to the corners 
of alight iron frame which is suspended to the cross bar of the lifting 
chains. 





Class 6.- FINE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shel's, Gunpowder, In 
struments of War for Coast Defence, Gun Carriages, &c. 
1582. A. Henry, Edinburgh, “ Breech-loading fire-arms.”— Dated 2nd May, 
1873. 
The feature of novelty which constitutes this invention ina 


iat 


introduced into the latter and allowed to come in contact with the salt- 

petre. 

1633. A} ALLEY, Glasgow, N.B., ‘‘ Arranging retorts.”—Dated 6th May, 
1873. 


The invention consists in constructing the retort benches or buildings 
containing the retorts in a circular form, with the retorts radiating from 
a centre, and by preference horizontally, whilst there is placed in the 
centre elevating and turning apparatus with tools and —- for 
charging the coal or other material into, and for withdrawing the 
residues from one or more of the retorts at a time. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnefic Apparatus, 
EKiectrical Apparatus, and Galvanic Batteries. 
1586. C. A. McEvoy, Southwark, “‘ Apparatus to be used when jiring fuses by 
electricity.” —Dated 2nd May, 1873. 

This specification describes apparatus for g when an electric 
fuse has been fired, and for cutting off at the same time from the battery 
the wire which previously led to such fuse; also a contact maker to 
be used for coupling up a battery of wire leading to an electric fuse for 
the purpose of firing it. 


Indicati: 








Class 10.—MISCELLANEOUS. 
Includivg all patents not found under the preceding heads. 


1618. J. O. Sponc, London, “‘ Pipes.” —Dated 5th May, 1873. 

The object of the objection is that walking-sticks or the sticks of um- 
brellas or sunshades, or the handlesof whips, may be made available to be 
used as pipes for tobacco, or as cigar or cigarette holders. in order tu 
this, the knob or other handle end of the article to which the invention 
is applied ia perforated to serve as the mouthpiece, and may be formed of 
or be capable of receiving amber or other suitable mate agreeable to 
the mouth. The stem from this part is hollow, forming the tube, and 
may be lined with any suitable material. The stem is perforated at any 





striker hinged or jointed ona or stud fixed in the underside of the 
breech piece, and in combined catches and bults attached either to the 
lever or to the underside of the trigger guard for locking the operating 
lever and the trigger. 


position in the direction of its length to receive the stem of the 
bowl, which is applied by screwing or otherwise, so as to be capable of 
application or removal at pleasure. The hollow of the stem when carried 
beyond the position for the application of the bowl will serve to receive 
the nicotine or other matters to be drawn or forced out at any suitable 





5535. G. T. BousFieLp, Sutton, Surrey, “‘ Torpedoes.”—A icati 
Dated 2nd May, 1873. 
This provisional specification describes a locomotive torpedo driven by 
a compressed air engine which is steered from shore by means of an 
electric cable which is paid out by the torpedo. Means of keeping the 
torpedo at a constant depth under water, and of 
are described. The torpedo carries on its back a number of 
in a separate case, and these can be detached and exploded at the will of 
the operator. 
1679. W. 8. Croupace, Dundee, “ Enabling ordnance to be pointed by 
night.” —Dated 9th May, 1873. 
This apparatus consists of a cylindrical case containing a lamp or candle 
for illuminating the top of the case, which is made of glass or mica and 
duated arc round its circumference ; this the apparatus is provided 








rod to the shifting picking bowl at one end of the loom so as to p t 
that bowl from being brought into position to be operated by its tappet 
when the picking bowl at the other end of the loom is off its tappet, 
thereby stopping the motion of both pickers. This handle or rocking 
lever is applied to a shaft with an arm, which by connecting means at the 
time of reversing the motion of the peg-wheel above referred to also slides 
a connecting rod to the tappet motion on a L lever so as to reverse the 
motion of the pickers. A separate divided lever is applied to the axis of 
the pin-wheel, the outer portion of which lever is formed at its junction 
with the inner portion thereof with a pair of drivers, so that by rocking 
the outer portion in one or other direction motion in a corresponding 
direction may be given to the pin or such like wheel to give motion 
thereto in either direction when the loom is not being driven by power. 








Class 4.-AGRICULTURBE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ils, dc. 
ees <. Sperean, London, ** Improvements in ploughs, &c.”—Dated 2nd 
‘ay, 1873. 

An adjustable wheel is fitted to the framing or beam; an adjustable 
elip is also fitted, a passes through this clip and carries tines on one 
end, the other end being adjustable in the wheel. 

1609. J. TURNER, Sheffield, ‘‘ Sheep shears.”—Dated 5th May, 1873. 

This invention consists in making the shear in three se’ te parts, 
namely, the two blades and the shank and bow. Two blades may be 
made of steel of the best quality, and the shanks and bow of cheaper 
quality steel; or the blades may be made of iron and steel, and the bow 
and shanks of iron (as they are usually made). The shanks are then bent 
over and the blades inserted and fastened thereto by rivets or screws, or 
any other suitable means. The blanks of the blades may be either forged 
or cut out of sheet steel ; the bows may be made in the same manner. 
1613. J. and W. Srupps, Chester, and C. Srupps, Liverpool, “ Filling 

sacks, dc.” —Dated 5th May, 1873. 
A bar carried in vertical guides has its lower end forked and provided 


with a bow around which the m mouth of sack to be filled is 
hooked. The forked bar is provided with oe piece which bein 
raised by a cam secured on a revolving shaft, gives to the said bar an 


dod 





P sack and contents an upward movement. The weight of the 
bar, sack, and contents causes them to fall a greater distance than they 
were raised ; return to their original position being secured by a spring 
or springs secured to the bar and frame. 





Class 5.—-BUILDING. * 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, ée. 

1599. J. bp ang Burrey, “‘ Manufacture of Portland cement.”— 

This invention consists in the addition of a certain quantity of quick 

lime to the liquid chalk and clay when passed from the wash mill into a 


has ag’ 
witb a standard and pointer, the standard having a graduated arc at the 
back ; a shade and indicator are also provided. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

1587. H. Hus, Stockwell, Surrey, ‘*‘ Lamp for burning petroleum spirit, dc.” 

—Dated tad May, 1873. 

This specification describes adding to lamps such as are described in the 
specification of a patent ted to Leon Charles Francois Clerc, on the 
80th Jan , 1867, a movable cap to be — on the top of the wick 
tube; fine holes are pierced in the es of the cap, which thus 
fourm a burner for giving a bright light, and it can be used whenever 
required. 

1589. ‘. I. H. Parent, Paris, “‘ Manufacture of buttons.”—-Dated 2nd May, 
1873. 


nial 7 Ahoati Duct — 








is p Pp describes the oO 
= gud composed of a plastic or malleable core contained with a metal 
1e. 
1598. D. om, Edinburgh, ‘‘ Construction of venetian blinds.” —Dated 3rd 
73. 


May, 1873. 

The blind is to be divided into two parts or divisions. Each division 
to have a separate and independent x and shading cord, so that when 
desired the one division may be opened while the other division remains 
closed, and vice versa. 
> D- +" _ London, “ Pianofortes.”— A communication.—Dated 6th 

‘ay, 5 

The invention consists in making the wrest plank of metal (cast iron) 
with wood lined holes for the wrest pins, and the improvement is 
applicable whether the fr: k be of wood or metal, but especially in 

e latter case. 

1655. W. T. Rowcert, Leicester, 
Dated 7th May, 1873. 
shoes of india-rubber 
that the edge through w! 
to the boot or shoe, remains flexible. 
1746. A. M. Cuark, London, “‘ Furniture castors.”—A communication.— 
Dated 13th May, 1873. 
tion contrivances for the use of anti-friction balls 
of the castor balls 
for the attachment of castors to the legs or trunks ; 
ment in the construction of sockets for the castor spindles; and 
P ent in the construction of castor wheels. 


3613. L. A. Sewarp and 8. Puixurps, San Francisco, Cal: v.8., 
“ Objective musical staff with movable notes and rests.”—Dated 6th 





“ Boots and shoes, and toe-tips for same.” — 


tion describes forming toe-caps for boots and 
with sulphur, and in such manner 


the fastenings pass, which attach the toe caps 











November, 1878, 
This invention First, in the combination of a musical staff of 


consists, ‘ 
any convenient construction, with movable notes and rests ; Secondly, in 








3470. R. W. Lake, London, *‘ Nails or tacks."—A communication.—Dated 
25th October, 1873. 

This invention relates to the manufacture of nails or tacks chiefly de- 
signed for lasting boots and shoes, and for tacking the soles of a boot or 
shoe to the welt, or to the upper and the inner sole ; this invention con- 
sists in the production of a continuous blank, or strip resembling a comb, 
and wherein a series of tacks or nails are united at their heads, an 
— — a manner that when they are severed each will be a perfect 
tack or . 


3587. G. Hasexting, London, “ Metallic tubing and leaf.”—A communica 
tion. — Dated 3uth October, 1873. 

The First part of the said invention relates to a new method of manu- 
facturing metallic tubing by electro-deposition of the metal or metals 
composing the same upon the exterior or interior of a suitable form or 
pattern, and then separating it therefrom. The Second part of the said 
invention relates to forming gold, silver, and other leaf by electro-depv- 
sition of the same upon a form, 


8544. A. M. Ciark, “* Ditches, drains, &c.”--A communication. — 
Dated 


8lst October, 1873. 
This invention has for its object to furnish an improved machine for 
opening drains, tile ditches, road cuts, and g other excavations. 
The invention consists in the combination in a ditching eof a 
flanged revolving carrier-wheel with the two side coulters set upon oppo- 
site sides ; in the combination of the two sharing coulters with the two 
coulters, and with the flanged ditching-wheel, in the omens, con- 
sisting of the spout, apron, and scraper in combination with the flanged 
ditching-wheel, in the ae ey provided with the side-plates, the 
sharp forked , the lever, and the locking 
nation with the frame that carries the 
bars, pivoted at their ends to the axle of the 

and at their forward ends to the bolster of the axle of traction wheels ; 
in the arrangement of the lower pulley of the belt in connection with the 
plough-holder, in the rearward of the plough arranged in con- 
nection with the plough-holder, the lower pulley and the belt; in the ad- 
justable attachment of the plough-holder to the slotted w 
SS te 

e leys, the - an r-W) flanged 
di ae, ee eee Fo S e belt for the purpose of 
driving the belt from said flanged ditching-wheel ; in the combi- 
cquateas guia: wih tke teolion-cherke nak tao tiaeed Ghada 

en on-wheels an 6 - 
wheel; in Fngeom Bees of the worm and wheel, one or more, and the 
screw, one ormore, with the upper pulley of the belt; in the ditching- 


wheel ha the concavity of its rim curved in its cross section, in 
the Y sha -wheels in combination with the di 
wheel, in combination of the hand-wheel, the shaft, the gear wheel: 


lowering said frame and wheel, and in the combination of the pivoted 
cutters and —— arms, with the upright of the frame that carries 
the flanged ditching-wheel. 
1579. P. J. Davies, London, ‘‘ Regulating, measuring, and arresting the 

fae g pa — of fluids or liquids, and preventing waste thereof.” —. 

P ay ’ 

The invention consists in certain arrangements and combinations of 

syphons, air tubes, service boxes, air cups, pumps, é&c., in connection with 


terns, supply overflow, or soil pipes of water urinals, or other 
points of delivery, so contrived as to act as waste preventers without the 
employment of any close fitting valves whatever. Also in 
ments of fixed and movable valve valves, and 
» combined or not with parts. first described a) 2 
waste preventers. Also in the em 


connected 
der or axis furnished 


as @ means ting waste, of a retarding a 
the outlet valves of cisterns, consisting of a cy 
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with blades or p ginside a box containing a fluid which offers 
resistance to the motion of the, blades so as to allow the outlet valve to 





ly. Also a nov : t and adaptation of a float and 

valve to act as a ball-valvef st any head of water by causing the 
of the said head of to act on a piston or plunger connected 

to and forcing the valve_as‘it closes tightly against its seat. And also in 
certain improvements in what’are known as water frugals, patented by 
Philip John. Davies,» .p.:1871, No. 1716, which improvements : consist, 
First. in com) valve with the r instead of their 


retarding 
; and, Secondly, in applying to the shut off-valve a tapered 
stem, or one in which a tapered notch is formed, the stem entering the 
outlet passage the area of the latter for the flow of water is gradually 
contracted as the valve closes and tremour or fluttering is thereby 
obviated... . 
1590. A. M. CrarKe, London, “‘ Cigarette papers.”—A communeation.— 
Dated 2nd May, 1873. 

The invention relates to a method of waterproofing the ends of 
cigarettes, which are to be placed between the lips, so as to vent the 
absorption of moisture and nicotine by the paper and —. ‘or this pur- 
pose the paper is coated on one or both sides with va , stearine wax, 
paraffin, or other waterproofing water. The packets of — paper 
are held together by a metal clip, the ends being turned down over the 
usual wrapper. 

1591. C. J. Suita, Northampton, “ Fire-escapes.”— Dated 2nd May, 1873. 

The object of this invention is to remedy the inconveniences arising on 
the adoption of sacking applied as a shute to the main ladder on fire- 
escapes, and it consists in adjusting to the main ladder a cage which may 
be raised to any desired level to bring the fireman within reach of persons 
wail to be rescued from a burning building, or to enable him to direct 
his hose on the level through an elevated opening, and without personal 
risk from the flames. 

1593. P. Hucon, Paris, ‘‘ Manometers.”—Dated 2nd May, 1873. 

A manometer is constructed with two closed chambers or cisterns com- 
municating by tubes opening therein at different levels. One chamber 
communicates with the steam or fluid whose density or pressure is to be 

d or lated, the other with the outer air, or elsewhere. The 
height of the tubes being regulated accordingly, the mercury will rise 
under excess of ‘pressure from one chamber to the other till it clears the 
bottom of one tube, when the fluid will rise and escape without scatter- 
ing the mercury, and continue escaping till the normal pressure or density 
is re-established The tubes and eo chamber may be 
jointed or mounted so as to’ be’ free to turn and be adjusted at various 
heights and angles to accommodate the instrument for various degrees of 
pressure or density of the elastic fluid. Diaphragms or partitions pre- 
vent loss of the mercury. 

1605. J. Lorr, Liverpool, “ Trimming the edges of straps, &c.”—Dated 3rd 
May, 1873. 

This Sonainte of a tool carrying a cutter which is passed over and trims 
the edges to the required shape, jaws srip the material, which are ad- 
justable to the thickness of material. he material is held between 
adjustable clamps. 

1606. D Foster and W. Locxwoop, Sheffield, ‘‘ Moulds for casting steel 
i "—Dated 3rd May, 1873. 

According to these improvements the moulds for casting steel ingots 
are made by preference of parallel taper or other form with a plain 
parallel joint at the diagonal corners and having lugs with a small recess 
in the sides facing each other. so that by this improved method of fasten- 
ing the segments the parallel joints are brought closely and firmly 
together. This is accomplished by having the lugs cast on the segments 
of the mould with curresponding holes through which bolts are » 
and these bolts are secured by cottars (elastic or otherwise). In order to 
counteract the expansion force of the molten metal from injuring the 
mould or the lugs a sufficiently strong spring or other equivalent appli- 
ance is employed under the head of each bolt, or otherwise the springs or 
other elastic means employed, causing the mould to adapt itself to the 
expansive force of the molten metal. 

1608. A. M. CrarKk, London, “ Machinery for making casks.”—A communi- 
cation.—Dated 3rd May, 1873. 

The invention comprises, First, a machine for preparing the staves ; 
Second re a machine for planing the staves ; Thirdly, a heating apparatus 
for bending the staves; Fourthly, a cask-building machine; Fifthly, a 
hoopiog machine ; Sixthly, a machine for beveling, grooving, and cham- 
fering the staves ; Seventhly, a machine for making the heads; Righthly, 
a machine for finishing the heads; Ninthly,a machine for shaping the 
ends of the hoops and cutting the hooping into length. 

1611. F. Wirta, Fraakfort-on-the-Main, “ Self-lighting gas apparatus.”— 
A communication.—Dated 5th May, 1873. 

The chief features of novelty in this invention are, First, the maintain- 
ing of a minute flame in an auxiliary burner, from which the illuminating 
burner is ignited. This is done by means of a flexible or movable 
diaphragm actuated by the pressure of the gas supply for automatically 
opening and closing the cocks of the burner or burners. Secondly, the 
means of regulating the supply of gas to the auxiliary and main burners. 
Thirdly, the mode ef pivoting and securing the plug of the stop-cock in 
place; and, Fourthly, the employment of a peculiar burner to perform 
the office of the auxiliary burner. 

1618. J. O. Sponc, London, ** Pipes.” —Dated 5th May, 1873. 

The object of this invention is that walking-sticks or the sticks of 
umbrellas or sunshades, or the handles of whips may be made available 
to be used as pipes for tobacco, or as cigar or cigarette holders. In order 
to do this the nob or other handle end of the article to which the inven- 
tion is applied is perforated to serve as the mouthpiece, and may be 
formed ae be capable of receiving amber or other suitable material. 
agreeable to the mouth. The stem from this part is hollow, forming 
the tube, and may be lined with any suitable material. This stem is per- 
forated at any suitable position in the direction of its length to receive 
the stem of the bowl, which is applied by screwing or otherwise, so as to 
be capable of application or removal at pleasure. The hollow of the stem 
when carried beyond the position for the application of the bow] will 
serve to receive the nicotine or other matters to be drawn or forced out at 
any suitable position. 

1636. E. Casper, London, “ Washing and scouring wool, &c."—A com- 
munication.—Dated 6th May, 1873. 

The object of this invention is the cleansing of wool or other fibrous 
substances. For this’ purpose the inventor makes use of the vapour of 

tial oils ly known as mineral oils and hydro-carburets. 











The wool or other. substance is first washed in tepid water. The next 
yperation is the extraction of the grease. For this purpose he — a 
other con- 


multiple vacuum apparatus, which has two, three, or any 
venient number of compartments. Each compartment contains a set of 
baskets with perforated bottoms; between the baskets he places drainers 
for collecting the products ; above the said compartments he arranges 
tubes whereby the said compartments may communicate with the appa- 
ratus wherein the gas is generated, and by another set of tubes the com- 
partments are connected with an air-pump. The wool or other substance 
is placed in the aforesaid baskets, pot ¢ the gas or vapour which is evolved 
in vacuo is drawn downward through the said baskets. The aforesaid 
air-pump is connected with the condenser after the treatment of the 
wool or other fibrous substances with the aforesaid vapours. It is neces- 
sary to pass the same through a washing machine, and it is then again 
a tepid water; after washing it is passed through suitable 
dry: rollers. 

1637.. D. De Castro, Mortlake, Surrey, and R. Burton, London, “ Inprove- 

ments in gas meters.”—Dated 7th May, 1873. 

This invention relates to “‘ wet” gas meters, and consists of improved 
methods of adjusting the water level in the drum of the meter. For this 
purpose is fixed a tube in the water reservoir, open at the top and having 
a passage into the drum case, through which a bubble of gas passes up 
the tube if the level of the water becomes too low, thus allowing a cor- 
responding quantity of water to enter the meter from the reservoir 
through a suitable opening bet them. Any surplus water in the 
drum escapes through an adjustable pipe, which is turned up within the 
latter aud adjusted to the proper ~~ ~y its outer end passing through 
into the reservoir and down into the waste water chamber. The gas 

th hb ‘ing, its end being turned up 








supply pipe may pass ug e same op 

inside the drum, and its outer end being fixed to the bottom of the 
reservoir, or it may pass in a similar way through a separate opening. 
Sometimes the bottom of the reservoir is made sufficiently high for the 
“as supply pipe and surplus water pipe first described to pass directly 
rom the upper part of the waste water chamber into the drum without 
raversing the reservoir. 

1638. C. J. Barz, London, “ Improvements in drills for boring holes.” —Dated 

6th May, 1873, 

This invention consists in making drills for cutting rocks or other hard 
ubstances, tubular in their cutting parts, and having teeth formed upon 
heir cutting edges. These teeth are either made radial or with their 
utting edges alternately radial and circumferential, the latter sometimes 
aving cutting edges both upon the inner and outer parts of their cir- 
umference. , 

1653. A. DonALD, and A. J. ATkEy, London, “‘ Machine for turning, shaping, 
slotting, drilling, and boring metuls.”—Dated 7th May, 1873. 

The machine resembles in part an ordinary lathe, but provision is made 
on the fast head for carrying a plate which carries a drill spindle and 
ding bar, to which the tool for shaping or slotting may be attached, 
may be turned round and fixed by bolts so as to cause the 
drill. spindle or sliding bar to work at any required angle. The feed 
motions are so arranged as to allow the tables to be raised or lowered or 
moved round from one piston to another. 
os ag E. Jerome, Albany, U.S., “‘ Paper boxes dc."—Dated 7th 

ay, > 

Boxes are made by paper pulp run into mould upon a perforated form 








from which the water is drawn, and the mould is closed to omgtiihe j 


the pulp upon the form. The machine performing these jons 
automatic.. The form and box are taken off the first and con- 
in which are shelves moved 


veyed to an automatic drying m 
cally, and receiving and delivering devices are provided. The per- 
orated form is next removed from within the box, and the calendering 


in a machine containing revolving forms that are 

tt around successively and subjected to pressing rollers, Sizing 

or colouring are applied if desired to produce a finished surface. 

1658. W. K. Pratt, Philadelphia, U.8, “Chemical fire-extinguishers.”— 
Dated 8th May, 1873. 

This invention relates to portable apparatus for extinguishing fires by 
means of water with carbonic acid gas, in which the gas is gene- 
rated at the moment when needed for service by precipitating into the 
water previously impregnated with soda or its equivalent a proper pro- 
portion of strong acid. 








It has for its object the construction of the 
apparatus in such manner that it shall be best adapted for resisting great 
internal pressure, for most conveniently carried, and for being 


readily c tly pre for service when charged, and so 
that it will not be subject to corrosion and leakage from the action of the 


chemicals therein contained, or — inoperative or useless by being 
Senate or accidentalir 6 d with. 








166]. R. Rowat, Glasgow, “* Weaving or interlacing wire to form gyards, 
&c.”—Dated 8th May, 1873. 

In carrying out the invention three different kinds of wire are u: 
common round wire for the transverse lines or wefts, half round wire for 
the longitudinal bars or main warp wires, and a fine wire for lacing the 
other two together. There are two lacing wires to each main warp wire, 
and the two are in each case made to cross each other round the round 
part of the main —— between every two weft wires. After such 

the lacing go round the weft wire on each side of the warp 
wire, and then crossing again round the latter bind the weft wire firmly 
to it. 


1697. G. Hase.tine, London, “ Lighting and extinguishing gas-burners.”— 
A communication,—Dated 10th May, 1873. 
This invention relates toa peculiar method of lighting and extinguishin, 
‘burners, by means of which one, several, or a multitude of house 
mps, chandeliers, or street lamps can be simultan ly lighted. The 
lighting is effected by means of a galvano-mechanical apparatus, which, 
when setin action either by hand or preferably by pressure generated at 
the gasworks or other convenient station, creates an electric current and 
sufficient heat for igniting a gas jet. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE STATE OF THE IRON TRADE: The reports and business 
on "Change in Birmingham and Wolverhampton—EXTENSIVE 
SALES OF PIG IRON FOR NEXT YEAR: Inferior qualities lower— 
CoaL: The prices west and east of Dudley—FINISHED IRON: 
The kinds in demand ; The markets : Prices—THE FURNACES IN 
AND OUT—THE HARDWARE INDUSTRIES: Reports as to Birming- 
ham and the surrounding townships—A NeW PROTECTION FoR 
SAFES—THE MINES DRAINAGE SCHEME NORTH STAFFORDSHIRE 
IRON TRADE, 

To-pay (Thursday) in Birmingham, and yesterday in Wolver- 

hampton, the extent of business done was not large, but the price’ 

of all high-class products were very firm. At the same time no 
one appears to be busy excepting the colliery owners who sell 
household qualities. They are as busy as they well can be, but 
the collieries whence the ironmasters and the hardware makers 
generally obtain their supplies are in no more than steady occu- 
pation at the best, and the prices do not show a tendency to 
strengthen. Thick coal, on the contrary, is as strong in price as 
ever, for, although the demand for it on account of best iron 
making is not so large as it uften is, yet more of it is going to 

London, and the consumption in other leading domestic markets 

is increasing. Hence, west of Dudley the quotations are: Best 

thick coal, 23s.6d. ; common, 18s. 6d. ; lumps, 17s. 6d. ; and slack, 10s, 
per ton. East of Dudley the prices are ls. a ton more. Nor can 
good forge coal be got at under 14s. 6d. or 15s. a ton. 

Under these circumstances best pig and manufactured iron keep 
up their prices, Allmine hot air pig iron is selling at as high 

a figure as £7 15s.; and the sales of a first-class maker have during 


steel factories are, on the whole, in fairly sustained operation, 
but the current demand is far from good. The lock trade is 
decidedly quieter in all the principal branches, and there is only 
partial employment amongst the workpeople. Japanners and tin- 
plate workers are doing a fair steady business in vases and other 
season uisites, but the general classes of produce command 
only a limited request. The chandelier and gas-fitting trades are 
active, as usual at this season of the year. Some of the central 
States of America are taking good consignments of iron sheets and 
hardware, but the general South American trade is rather quiet, 
and even for the oY Republic orders are declining. » ‘There 
is some activity in North Germany, and increased consignments of 
machinery, tools, &c., are going, vid North German ports, to 
Poland, where there has of late been a iderable develop t 
of commercial activity. Metallic bedstead makers are very busy 
for Ireland, as well as for this country and Scotland ; but the 





price of money and the growth of foreign competition. 

Messrs. Geering and Co., of 51, Musely-street, Birmingham, 
have brought out and patented a new protector of iron safes, 
which they have named “‘ The Baffle.” 
series of rotating hardened steel bars, which render it impossible 
for the best drill to prove effective in getting at the lock. The 
bars are inserted at the front part of the lock, and are carried by 
framing or bearing pieces, in which the end of the steel bars are 
supported, and in which they are capable of freely rotating. 

uring the last three days of last week there was an important 
inquiry conducted in Wolverhampton in connection with the 
Staffordshire Mines Drainage Scheme, which contemplates the in 
cluding in the drainage area some 12,000 acres of land on the 
northern side of the Great Bentley Fault.. The project was 
opposed by most of the colliery proprietors there, but it was advo- 
cated by the generality of the owners of the soil. - After evidence 
had been given in support of the contention of the commissioners 
that water flowed from the Northern district to the Southern as 
well beneath ground as upon the surface, a few of the witnesses on 
the other side were examined, and the inquiry was then adjourned 
until the 5th of next month. 

Throughout North Staffordshire there is a falling off in the 
demand for finished iron, and the number of orders received is 
below the average of the last fortnight. The mills are pretty 
generally running eight turns weekly, mostly upon orders for the 
home market, which have accumulated during the last month or 
so of the shipping season, and for delivery, for which merchants 
are now very pressing. Prices are still being quoted at £12 5s. to 
£12 10s. for ordinary descriptions of: crown bars, and what 
business is being done is generally in this class of merchant bar 
iron, the smaller sizes or guide mill iron being mostly in demand. 
Plates for boiler purposes are quoted £14 15s. and £15, but only 
in exceptional cases are the mills well employed upon this class of 
iron, 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THEIRON TRADE: Consumers withholding orders: Downward tendency 

in prices: QUIETNESS IN THE SHIPPING TRADE AND MAKERS 

NOT ANXIOUS FOR HEAVY FOREIGN ENGAGEMENTS—IRONWORKS 

FAIRLY EMPLOYED— ECONOMICAL USE OF COAL—THE FORTHCOMING 

EXHIBITION — THE MANCHESTER GEOLOGICAL Soctery—THE 

ANTICIPATED REDUCTION IN THE PRICE OF COAL —THE WAGES 
AGITATION IN THE COAL TRADE. 

THE iron market for this district continues very dull 





and 


the easier tone in prices, business during the past week has been 
chiefly confined to purchases of small lots for immediate delivery. 
The fact is that purchasers for forward delivery will not book at 
present rates, and there is a decided weaker tone, second-hand 
lots being pushed upon the market at considerably under 
makers’ prices. Manufactured iron is easier, and mskers 
are willing to accept offers on terms materially under 
those of last wee. the average quotations for ordinary crown bars 








the past month averaged within a few pence of £710s. Other 
makers are getting £7 5s. and £7. I know of no case at which 
less than the last mentioned price is obtained. Sales at that price, 


a maker who has to purchase all his materials avers, are unremu- | 


nerative. Vor itis a fact that not only is there no drop in best 
coal, but best stone is even higher in price, whether argillaccous 
or hematite. Cinder pigs are quoted at £4 16s., but 1 am not 
quite certain that that price would be demanded in sales extend- 
ing in their delivery into the first half of next year. 

Agents who have numerous commissions on account chiefly of 
hematite and other irons smelted out of this district are now 
making somewhat spirited sales of pigs for forward delivery. In 
lots of 4000 tons and under, one of them assures me that since last 
Thursday he has sold in all 20,000 tons. Where the qualities have 
not been of the first-class the prices have been at a reduction of 
from 5s. to 10s. under the quotations of a quarter ago. This is no 
more than had been expected. The same salesmen look for higher 
prices at next quarter’s sales, and have the fullest conviction that 
though prices generally may tend downwards slightly throughout 
November and the next two months, yet that spring will hardly 
have set in before they begin to rise again, so low are stocks of 
raw and finished iron everywhere. 

To-day the finished iron makers reported themselves as doing 
about 75 percent. of the capabilities of their works, The orders 
which are now arriving are, they say, of only small individual 
value ; but they come in nearly as fast, as they are required to 
supply the place of those that are worked out. No one can see 
far a-head, nor is any one apprehensive that his mills will be 
standing long for work, even during the ensuing three months. 

The sheet makers are selling reliable qualities of ‘‘ singles” at 
£14 15s., and less valuable descriptions can here and there be had 
at £14 10s. Best merchant bars are still £14 12s. 6a. to £14; 
second-class, £13 ; and common, £12. Angles and girder-plates 
continue to sell fairly ; and plates of large dimensions for this 
part of the kingdom—those requiring a pile 18 cwt.--are guing 
hence to Liverpool, there to be used by the local shipbuilders. A 
fair business is being done in merchant iron to London. 


being now about £12 5s, per ton, but even at this it is difficult to 
| find purchasers for any but trifling orders. Al hough cold blast 
| iron is still scarce and in good request, which enables makers to 
place without difficulty any lots they may have on offer, ordinary 


pig iron is less firm, and makers are offering more freely both for 
this year and the first three months of 1874. No. 3 foundry iron 
delivered in the Manchester district is now quoted at from 
| 102s. 6:1, to 103s. Gd. per ton. The foreign trade 1s also quiet and 


' the few inquiries coming to hand are at very low prices, but I 
believe makers here are not, under present circumstances, at all 
anxious to enter into heavy foreign engagements. 

In the general position of the ironworks there is not much 
change to notice. The Lancashire rolling mills continue fairly 
employed, and manufacturers of ship and bridge plates are mode- 
rately busy. The iron shipbuilding trade is also active, and steel 
manufacturers are full of work for the present. The engineering 
trade is not so brisk as it has been, but the number of men out of 
employment is comparatively small. In the machine-making 
department, which has been the most affected by the depression 
in the cotton trade, afew more inquiries are reported amongst 
loom makers, 

The Council of the Society for the Promotion of Scientific In 
dustry have found it necessary to evlarge considerably their pro 
gramme for the forthcoming exhibition at Manchester of appliances 
for the economical consumption of coal.- They have now decided 
to admit coal-cutting and peat-manufacturing machines and all 
descriptions of gas stoves for domestic purposes The Exhibition 








larger building will be required in Peel Park than was at first 
anticipated. 

The annual meeting of the Manchester Geological Society was 
held on Tuesday. 
it and the Natural History Society, which had never been a very 
happy one, had now been brought to an end. Mr. Thos. Knowles, 
colliery proprietor of Wigan, was elected president for the ensuing 


ear, 
The belief that the present high price of coal cannot be much 





Melting pigs are also being sent to the metropolis in larger 
quantities than usual, We, however, import pigiron of that class | 
much more largely than we send 1t away, and our production is | 
not increasing. Out of the 162 furnaces now standing in South | 
Staffordshire and East Worcestershire, only 92 are in blast. Nor 
is it likely that many of the 70 ‘‘ out” will be ever again lighted, 
so great has been the exhaustion of the raw materials of the 
district. | 

Throughout Birmingham and the surrounding townships, some 
good orders are in course of distribution for the Australian, 
Brazilian, and West Indian markets. The United States trade is 
still much below the average of late years, and no revival seems 
likely to take place at an early date. Many descriptions of finished 
iron and hardware, which were formerly in request for the States, 
are now quite uncalled for. A good average business is doing with | 
the leading continental buyers; France, Germany, Belgium, Hol- | 
land, and Russia continuing to use large quantities of Birmingham 

The Cape and New Zealand markets are also fairly active. 
There has been no change in quotations for some time. The lead- 
ing small-arm factories are well engaged on home and foreign mili- 
tary contracts, and a very large production of military cartridges is 
ing on at the present moment. The demand is for most 
inds of buttons, and there is scarcely any limit to the inquiry for 
steel pens, both for the United States and the continental markets. 
Builders’ materials generally are not. much inquired after. Im- 
rtant orders are in course of execution at the wrought iron, 
ridge, and girder yards. Nut and bolt works are in steady opera- | 
tion. Important orders for large anchors and cables have been 
received from Turkey, the Levant, and other markets of the Medi- ' 
terranean. There is a quicker demand for galvanised ironwork 
and an irregularity of prices is still noticeable. The edge-tool and 





longer maintained in this district is steadily gaining ground 
amongst consumers, but except that the commoner qualities of 
fuel are decidedly easier, there is no indication of any material 
reduction this side of Christmas at least. Stocks are not accu- 
mulating to any large extent, although colliery proprietors are « 
little more anxious to sell, and are now more willing to accept 
forward contracts at present rates. The shipping trade, both 
coastwise and foreign, is quict, and several qualities of coal have a 
downward tendency. 

he wages agitation appears now to be settling down. The 
colliery proprietors have decided not to grant the advance of 15 
per cent, demanded by the men, and although there was a disposi- 
tion at some collieries to resort to a strike, an interview with the 
masters has resulted in the demand being held in abeyance for the 
present. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Further decline in prices—MORE 
NEW WORKS IN CLEVELAND—PROPOSED. RAILWAY ~ OPPOSITE 


MIDDPLESBROUGH—THE COAL AND COKE TRADES: The pitmen’s * 


wages—THE -INSPECTOR OF MINES’ REPORT OF SOUTH DURHAM 

—Messrs. Jackson, GILL, AND Co. ; ‘ 
ANOTHER fall has taken place in the price of pig iron.’ At the 
weekly market held at Middlesbrough, on Tuesday, there was again 


' a large attendance, but next to no business was done, No. 3 was 


sold at 87s. 6d. per ton—half-a-crown lower than Jast week. Con- 
sumers are still holding back, expecting a further decline in prices. 
Sellers are of opinion that the lowest point has already been 


although a few more contracts have been placed consequent upon’ 


foreign trade in this branch is very much restricted by the high 


The principle consists of a _ 


now promises to be a very important affair, indeed, and a much * 


The report stated that the connection between * 
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reached, and that if the market does not improve shortly there, 


will at any rate be no further reduction. A large quantity is being 
shipped to Scotland, and this will go on increasing as long as 
Cleveland pig is so much cheaper than Scvtch warrants. Some 
Cleveland makers decline to sell for less than 90s, per ton, No. 3 
and other qualities in proportion. 

In the finished iron trade there is still considerable depression, but 
it is hoped that the reduction in the prices of raw materials will 
enable manufacturers to lower their lists to such an extent as to 
induce buyers to give out orders. The rail trade is in a very un- 
satisfactory condition. Many of the mills are standing idle, and 
the most of those which are working are in operation only three 
or four days a week. The competition with Wales is very keen, 
and as the manufactu,ers there are able to sell cheaper than the 
Cleveland rail makers, they are getting orders which usualiy come 
to the North of England. With Cleveland pig iron cheaper the 
rail makers will be able to reduge their prices, and will probably 
secure some orders. Some firms are now in a position to accept 
rail orders at £10 per ton. The plate trade is fairly active, Pud- 
dled bars are £8 per ton. 

The new works in the Cleveland district are progressing satis- 
factorily. It is stated that some extensive rolling mills are to be 
erected on Hart Warren, near Hartlepool. 

A company is about to apply to Parliament for power to con- 
struct a series of railways on the North bank of the Tees. Between 
Stockton, Port Clarence, and Seaton Snook, opposite the rapidly 
growing town of Middlesbrough, there is an immense tract of 
waste land, and if a railway was constructed on that side of the 
river there would undoubtedly soon be a number of works erected 
there, as sites are so difficult te obtain at Stockton or Middles- 
brough. The vast tract of waste land will assuredly be promptly 
utilised if the railway is made there, and the North Eastern Rail- 
way Company make the proposed tunnel from Middlesbrough to 
Port Clarence, 

The coal and coke trades are easier. Best coke is still 32s, per 
ton, but inferior kinds can he had for 28s, per tov. There are 
indications of lower prices. The output is increasing, and the de- 
mand is falling off. At some collieries coal is being stocked. 

The question of the wages of the pitmen has again been con- 
sidered by the coal trade, and the demand for 20 per cent. increase 
in wages has again been refused. Witha falling market it is 
hardly likely that the men can obtain an advance, The masters 
agreed to refer the question to arbitration, 

During the last week the reports of the Government Inspectors 
of Mines have been published, and that by Mr. Willis, the in- 
spector for South Durham, the la:gest coal producing district in 
England, is very interesting. Tha: gentleman states that there 
were employed in coal getting in his district 55,30) persons during 
1872, and that the output reached 17,76.,300 vous. He further 
states that a large number of new and extensive collieries were 
opened out in that year, and that the p-oduction in 1873 will 
exceed that of the previous year by many thousands of tons. 

The directors of the firm «f Messrs. Jackson, Gill, and Co. 
(Limited), of South Bank, near Middlesbrough, will at their 
annual meeting, to be held suon, recommend the payment of a 
dividend of 10 per cent. for the past year. This company have 
to buy their raw materials in the open market, and the fact that 
they are able to pay such a satisfactory dividend shows that the 
management of the works is excellent. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE NANTYGLO AND BLaIna IRON WorKS: Cost of the late strike 
THE FUTURE OF CARDIFF : Proposed dock extension —THE IRON 
TRADE: Exports of the week—CLOSING OF MELYN TIN-PLATE 
Works : Demands of the tin-plote workers frustrated—¥ ALLING 
IN PRICE OF HOUSE COAL: Application for advance of wayes by 
the colliers—ADANDONED COAL AND IRONSTONE IN WALES - 
DYNAMITY EXPERIMENTS IN MONMOUTHSHIRE, 
THROUGHOUT the iron and coal districts, the chief topic has been 
the disclosures made at the annual meeting of the Nantyglo and 
Blaina Ironworks Company. The report is an illustration of the 
old proverb, and shows 
“The dangers which do environ 
Those who meddle with cold iron.” 
It was admitted that the company had sustained a loss in the past 
year of from £50,000 to £60,000. while the loss during the great strike 
alone was little short of £30,000. The report of the directors was 
not adopted, and the meeting was adjourned after considerable 
excitement and rather strong expressions ef opinion. 


The future of Cardiff promises to surpass the expectations of the 
most sanguine of its townsmen. Some time agol gave at length 
the details of a scheme propounded by Mr. Batchelor for extending 
the dock accommodation of Cardiff. Thescheme has certaivly the 
merit of vastness, but by many it was thought of too visionary a 
character, one great necessity for success being the linking of very 
conflicting interests. A deputation waited on the Marquis of Bute 
at the time to solicit his support of the project, but they were met 
by a refusal, his lordship intimating that in due season he would 
bring forward a measure that, he hoped, would meet the 
growing requirements of the port. He has now fulfilled his pro- 
mise, and this week the plan has been brought before the notice of 
the public. It is to construct a large dock with a length of quay 
upwards of 8700 feet with all necessary accommodation for coal 
shippers and a great breadth of land between for railway require- 
ments, the formation of a dock or float, a tidal harbour on the 
west of the town, the diversion of the river Taff, and the forma- 
tion of a line in connection with the Great Western, and which 
again will be in connection with the various railways having com- 
munication with all the coal districts, The local opinion is strongly 
in favour of the scheme of the Bute trustees, and there can be little 
doubt of its success, 

The iron trade continues rather dull. On the whole there is a 
little more animation visible than there was last week, but there 
is scope for a great deal more. At some of the ironworks little is 
doing. At one of the principal there would have been scarce'y 
anything a week ago but for a neighbouring ironmaster dividing 
his order. This kind of arrangement is not uncommon. I have 
known many instances of late by which the responsibility of a large 
order has been shared, ironmasters thus imitating, and wisely so 
the action of the leading insurance societies. 

The exports of the week have heen principally from the Aber- 
dare Company to Bandholm, to San Frsncisco from Duncan and 
Co., and to Paysandu from the Ebbw Vale Company. Rails, a 
few bars, and miscellaneous iron have constituted the bulk of the 
trade, tin-plate makers remaining in a far from brisk condition. 
One would have thought that the time was anything but favour- 
able for an advance of wages, yet the effort has been made at 
Melyn Tin-plate Works. The proprietors have responded by in- 
timating that on Saturday, the 6th of next month, the works will 
be closed. The colliers, too, are moving for an advance, but up to 
the present the attempt is only a slight one, and is confined to the 
house colliers of the Rhondda. Coal quotations have fallen 
slightly. Good bituminous coal can now be had for 15s. at the 

it’s mouth, and at 16s, at several collieries, The tendency is 

ownward as regards house coal, but so long as the demand for 
steam coal is well sustained—an1 many of our coalowners are a 
long way behind with their orders—present prices may be expected 
to remain, 

While on the subject of coal it may not be out of place to note 
that another illustration has been supplied of late of the loose way 
in which early coal delving as well as ironmining was carried on, 
The subject was first noticed in THE ENGINEER twelve months ago, 
and particular reference was made to Penydarran Works. Some 
time ago a working was reopened, and since then a large 
quantity of the upper four feet taken. 


and on visiting the place lately, which up to the resumption o} 





two levels are now pareme, 


work had long been abandoned, I was rised to find every in- 
dication of S quiaillg & ironstone we. i Welsh mens 
is not at present in demand, but it may be useful to point to the 
stone remaining, and to all appearance forgotten. 

Some interesting dy it suqetanents took place at Clynew 
Colliery this week, and were noted ag most successful. The experi- 
ments were conducted by the representative and agent of the 
British Dynamite Society, Glasgow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE AMERICAN TRADE: Cautious trading THE STEEL WORKS: 
Effects of the reduction in coke— The inquiry for Bessemer steel— 
NeW BLAST FURNACE OF JOHN BROWN AND Co.—A NEW 
COLLIERY AT CARLTON—REMARKS ON PIG, FINISHED, RUSSIAN, 
AND SWEDISH IRON—THE CUTLERY BRANCHES :, Absence of 
American orders—TaE FILE TRADE. ” 

THE financial troubles in America are naturally causing some, un- 


easiness here. Very few orders thence for steel are coming to 
hand, and unless the parties are well known, or send the needful 
with the order, their favours are doomed to standover. Accounts 


have for some months past been difficult to collect in the States, 
which has made people careful, probably saving them now a good 
many serious bad debts. Short time is still the rule, and in only 
two or three cases do I hear of five days per week being worked. 
There has not yet been time for the reduction of 5s, to 8s. in coke 
to have any app:eciable effect. There is some reason for supposing 
that North Country soft coke will come down another 5s. per ton 
before long.. As it is, a large tonnage is coming here from Dar- 
lington and other Durham stations, evincing that the fall, slight 
although it is, has stimulated the steel manufacturers into giving 
out larger orders, Bessemer steel is yet in fair demand, but the 
bulk of the quantity now being produced is on orders placed some 
months back. 

The new works at Dronfield are understood to be doing pretty 
well in this respect, their turn out being 700 tons per week. The 
Sheffield and Rotherham firms are pretty well employed in the 
same branch, but new orders are not so large or so numerous, 

Messrs. John Brown and Company (Limited) are erecting a third 
blast furnace adjoining their other two, which are producing a fair 
quantity of pig for the use of the firm. 

Lord Wharncliffe cut the first sod of a new colliery last week 
at Carlton, which 1s to be sunk for and worked by the Yorkshire 
and Derbyshire Cual and Iron Company. It is the first pit in a 
jarge district hitherto unworked, and will develope the Barnsley 
or 9ft., seam. 

There was.o movement of real importance in either pig or finished 
iron durmg the week, but both are in lessening demand, and prices 
have consequently a falling tendency. It is understood that pig 
No. 3 has been quoted, privately, 5s, lower to secure fair orders. 

Russianirons ure easier, K, B. being nominally £23 10s. Swedish 
iron is also lower, with very little doing in any brand. 

In the cutlery trades an uneasy feeling prevails, aud it is com- 
monly believed that the next three months will severely try many 
ot the second class and smaller firms. ‘Two failures, the liabilities 
in each case being about £6000, have occurred since I last wrote, 
both being indirectly connected with the cutlery trade. There is 
a total absence of orders from America, and even the best table 
cutlery finds but a very limited number of purchasers. Several of 
the leading houses in this branch are unable to find more than three 
days’ work per week for their men, and in one or two instances the 
work is being put into stock, These remarks are, with but little 
modification, applicable to the file trade, which has fallen off with 
wstonishing rapidity. This is, perhaps, to be accounted for by the 
facts that the Russian season has closed, that the shopkeepers are 
overstucked, and that there has been considerable overproduction 
of the smaller descriptions. A good many workmen usually em- 
ployed by the smaller firms are out of work, but the principal 
houses keep a fair complement on, presumably working for stock, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SC TGH IRON TRADE: Warrants rather firmer: Makers’ prices 
declining : Shipments and imports: Manufactured iron—THE 
COAL TRADE: Quieter demand, but prices nominally unaltered— 
MINING INTELLIGENCE: Stringent measures of the unionists— 
TERMINATION OF THE GLASGOW CARTERS’ STRIKE—THE CLYDE 
SHIPPING TRADE—NEW FARE INDICATOR FOR TRAMWAY CARS. 


THE prices of warrants have fluctuated a good deal during the 
week, but are now about the same as at the date of my last letter. 
On Thursdsy the market opened firmly at 107s., receded to 
106s. 6d., and closed considerably firmer again at 107s, 6d. There 
was a comparatively strong tone on Friday, with business from 
108s, to 109s. 3d., closing firmly with sellers at 109s. 6d. Business 
commenced on Monday at from 110s. to 110s. 6d., but a sharp 
reaction subsequently took place to 107s. 6d. There was less 
animation on Tuesday, but nevertheless a fair business was done 
between 108s, 6d. and 107s. 6d. cash, closing with buyers at 
107s, 9d.; sellers, 108s. 

The prices of the principal makers’ brands are decidedly lower, 
The following are the quotations: Gartsherrie, No, 1, 117s. 6d.; 
No. 3, 112s.; Coltness, No. 1, 120s.; No. 3, 113s.; Summerlee, 
No. 1, 117s. 6d.; No. 3, 110s.; Carnbroe, No. 1, 113s.; No, 3, 110s,; 
Monrkland, No. 1, 1l1s.; No. 3, 109s.; Clyde, No. 1, 11ls.; No. 
3, 1095.; Govan, No, 1, 11ls.; No. 3, 10%s.; Langloan, No. 1, 
117s. 6d.; No. 3, 110s. ; Calder, No. 1, 120s.; No, 3, 112s. 6; 
Glengarnock, No 1, 113s. 6d.; No. 3, 110s.; Eglinton, No. 1, 112s ; 
No. 3, 109s.; Dalmellington, No. 1, 1l2s.; No. 3, 110s.; Carron, 
No. 1, 117s. 6d.; Shotts, No. 1, 115s.; No, 3, 110s.; Kinneil, 
No. 1, 112s. 6d.; No. 3, 109s, 

The shipments of pig iron from Scotch ports during the week 
ending the 15th inst. amounted to 9282 tons, being 1364 tons less 
than in the previous week, and 2158 below those of the correspond- 
ing week of 1872; -.The imports of Middlesbrough pigs at Grange- 
mouth for the week were 3640 tons, being 1480 more than in the 
previous week. The shipments for the year to date show a 
decrease of 217,134 and the imports an increase of 19,858. 

The malleable iron trade remains comparatively well employed, 
and there is no change in the prices of finished iron, 

The coal trade is nut nearly so biisk as it was a few weeks ago, 
but the prices are nominally unaltered, For this season of the 
year both the home and foveign trade is unusually slack, and, in 
the Eastern mining districts particularly, there is a great lack of 
orders of any importance. Measures more stringent than any 
formerly in force appear to be resorted to in some districts for 
restricting the output of coals. A resolution has been nassed by 
the Fife and Clackmannan Miners Association that every member 
who works more than five days |e week shall be fined 7s, 6d. 
This resolution has been received with much disfavour by a con- 
siderable section of the miners, and a feeling of dissatisfac:ion has 
also been created by another extreme resolution of the union that 
attendance at all district meetings shall be compulsory, and that 
members absent ‘‘ without sufticient excuse” in every case 
be subjected to a fine. ; 

The Glasgow carters’ strike has terminated, the men having 
accepted, after holding out fora fortnight, the terms originally offered 
them by their employers, which were 1s. per week of an advance, 
The men, it seems, were led to believe before leaving their work that 
ample pecuniary support woul be offered them from different quar- 
ters, but in this they were disappointed, and they went back to their 
work without consulting the leaders of the union. During the 
time they were out, the railway companies obtained a considerable 
number of fresh hands, who will be retained.in their service, and 
there has consequently not been room for the, loyment of the 
whole of the old hands ; but in the present state of trade they will 
find no difficulty in getting work of some other kind. 





During the past month the shipping trade of the Clyde has been » 
less satisfactory than in some former years. 04 

Attempts have several times been made in Glasgow to place a 
check upon the amount of “ye collected from passengers by the 
guards of tramway cars, but without success. Now, however, the 





—— appears to be solved by an invention of Mr, of 
uchanan-street, Glasgow. he instrument is only 3hin. in 
diameter, and is worn suspended on the luctor’s For 


each fare the latter receives he touches a spring, which sounds a 
small alarm bell, and makes a record of the number of times the 
bell is sounded. When the guard hands over his cash, he delivers 
up the indicator, which is applied to the cash-book, and gives off 
an impression in ink of the amount of money that should be found 
in the conductor’s bag. After trial, the invention is very 
favourably spoken of. 
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Ship plates 3 0 0..131l0 0 St. Petersburg, YC new | 41 0 0..0 0 6 
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Best ..seesseeeee | 198 UV O.-15 10 UV) Tin, Banca, perton ....| 1180 0..1200 0 
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| 1872. | 1873. | 1872. 
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SoutH Kensincton Museum.—Visitors during the week end- 
ing 15th November, 1873:—OUn Monday, Tuesday, and Saturday free, 
from 10 a.m, to 10 p m., Museum, 10,833 ; Naval and other collec- 
tions, 823; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 4 p.m., Museum, 1694; Naval and other collec- 
tions, 91; total, 13,441,; average of corresponding week in former 
years, 10,285 ; total from the opening of the museum, 12,907,889. 

WHITWorTH ScHOLARSHIPS. — The following minute has recently 
been passed by the Lords of the Committee of her Majesty’s most 
honourable Privy Council on Education :—‘‘ At Whitehall, the 
14th November, 1873.—Read and approved the following memor- 
andum on the Whitwor:h Scholarships, prepared by Sir Joseph 
Whitworth : ‘The Whitworth Scholarships. -I wish that candi- 
dates for my scholarships in 1874, who owing to the shortness of 
the notice may not have been able to be in a mechanical shop for 
six months before the competition takes place, should be allowed 
to compete ; but that, if successful their scholarship should not 
begin until they have worked six months in a mechanical shop. I 
think the same privilege should be accorded to candidates in 1875, 
who have not served eighteen months in a mechanical shop, the 
scholarships not beginning until this period is completed,’ ” 

DeatH oF M. Le CHATELIER,—We announce with regret the 
death of M. Le Chatelier, the inventor of the well known back 
pressure, or Contre Vapeur brake. M. Le Chatelier was one of the 
first engi 3 to gnise the true value of balance weights in a 
locomotive, and to investigate the laws of their application. In 
conjunction with M. Farcot he carried out the application of the 
steam jacket to the fullest extent for the first time in France. 
The water jacket was well known ; but there is reason to believe 
that M. Chatelier was the first to jacket both ends of a 
cylinder as well as the sides. He also did much to render 
the production of a a —_ meee An able 
investigator, a sound inventor, and an companion 
in the’ fullest sense of the word, M. - Chatelier leaves 
behind him a feeling of unmingled regret among those who had 
the pleasure of knowing him, and his death opens a sap in the 
ranks of the army of scienze wh ic! will not be easily filled up. 
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ON THE LIMIT OF USEFUL EXPANSION IN 
STEAM ENGINES. 


No. 1 

Ovr attention has recently been directed by several 
co ndents to the fact that no definite information is 
to be found in books concerning the useful limit of expan- 
sion in steam engines. In other words, a manufacturer 
putting down a new steam engine, and desirous that this 
engine shall be as economical as ible, is completely in 
the dark as to the pressure he should use, and the ratio of 
expansion which will give the best results. He will not 
find it easy to get two engineers to agree on these points 
if he consult the professiov, and books will lend him little 
or no assistance. In the following articles we at ed to 
consider the subject on general principles, and to endeavour 
to apply such information as may be available to the solu- 
tion of a somewhat complex problem. It will be well, 
however, to explain in the first place, that the following 
investigation takes no cognisance whatever of 
the first cost of an engine. We shall assume 
that the price paid for the machine is a matter 
of no importance so long as the resultsob- _,. 


fall in a cylinder after the cut-off valve has closed ; and 
it is worth while to note also that no other curve gives so 
close an ge ion, and for this reason the late Pro- 
fessor Rankine in dealing with steam machinery, always 
elected to use the hyperbola instead of either 
of the other curves, whether the cylinder was or was not 
jacketed.* It will be understood, therefore, that through- 
out this article we shall use the hyperbolic curve A B, Fig. 1, 
as an exponent of the fall of pressure in a cylinder, but 
only as an approximately accurate exponent, oo to 
the most perfect steam engines, and to these only. 

We have now to consider why it is that the curve does 
not follow Marriotte’s law and coincide with the rectangular 
hyperbola. There are four reasons why it should not. The 
first is imperfect action of the valves ; the second is leakage 
at the valves ; the third is leakage at the piston ; and the 
fourth is condensation and evaporation in the cylinder. 





An example of the influence of the first will be seen in the 


ENCINE FITTED WITH CORLISS CEAR 
‘ BOILER PRESSURE 


AB‘. Under no circumstances, if the valves and piston 
were tight, could it rise as in the steam curve D’ B, unless 
the cylinder was heated externally by some expedient. 
In practice it may assumed that valves and 
pistons always leak a little when the engine has been 
a short time at work. We are aware that this is contrary 
to the received opinion; but an examination of hundreds of 
diagrams taken from all sorts and types of engine drives 
us irresistibly to this conclusion. 

It may be said that all this brings us no nearer to the 
matter which we proposed to discuss. But it was essen- 
tially necessary to clear the ground and to explain pre- 
cisely the nature of the views we hold with regard to the 
practical and theoretical expansion of steam in the first 
instance ; and we venture to think, furthermore, that we 
have possibly done some service, especially to the younger 
members of the profession, by explaining precisely how 





much reliance it is safe to put in theoretical investigations 
of the power of steam engines. 

In order to decide what is the best ratio of 

expansion in any steam engine, it is usual to 

_— consider the circumstances under which it 

4; works, and the nature of the machinery it is 





tained are the best possible; aud by doing s0— 
this we shall succeed in reducing the discus- 5 
sion to a question purely and simply of the a 
number of pounds pp i required per hour x 
to produce l-horse power indicated. In this 4 
way also we shall be able to eliminate ques- 
tions connected with the efficiency of boilers, 
which would needlessly complicate the inves- 
tigation. 

If steam were a permanent gas, there would 
be no limit either in theory or practice to the 
profitable ratio of expansion, except the in- 
duced er in propellizg force on the 
piston, and the increase in the dimensions of 
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the machine, rendered essential by large mea- 
sures of expansion. Long before the principle 
of expansion had been carried to an extrava- 
gant length, insurmountable difficulties of a 
purely practical character would beencountered + 
in constructing engines. It may, we think, ic —j\! 
be shown that as regards the steam engine, = 
the case is totally different ; and it is only 5 
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F called upon to drive. In thisarticle, however, 
we shall neglect these considerations alto- 
gether, and assume that any ratio of expan- 
sion deemed desirable may 4 adopted with- 
35 out fear of the consequences. Our problem 
is thus narrowed to the limits of the question, 
what measure of expansion will require least 
steam per horse per hour? We reply to this 
question that the best measure of expansion 
lies somewhere between six times and ten 
times, but that it is generally nearer the first 
limit than the last, and that in fact the gain 
to be had from working up to a tenfold ex- 
age is so small as compared to the gain to 

had with a sixfold expansion, that it is 
not worth the trouble. If we were called upon 
to design an engine of maximum economy— 
we mean an engine of considerable power and 
one expected to perform its duties under ordi- 
nary conditions—weshould not think of adopt- 
fF ing a grade of expansion higher than eight 
times—though we should provide for the 
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under the most exceptional circumstances that 
it is difficult or impossible to make an engine 











earlier cut-off in order to give the governor 
the control of the engine—and under no cir- 





























large enough to utilise the greatest econo- FIG.2 \ ‘ 
mical measure of expansion.* Les | VOLUME 1.0 _— cumstances should we permit the terminal 
In theory, steam is frequently treated as so—-————_ — pl pressure to fall lower than 10 Ib. above a 
though it were a permanent gas; and hyper- Jig i 2 = vacuum. For a tenfold expansion this con- 
bolic logarithms are used to express the gain bat qTX 4 — templates an initial pressure of 100 Ib., and 
in efficiency per to various measures of ao} \\ Ess for an eightfold expansion a pressure of 801b. 
expansion. ay, more, we find in many y 35-5 \ : absolute, or safety valve loads of 85 Ib. and 
treatises on the steam engine, elaborate ine I | Jace 65 1b., and it is more than probable that in 
vestigations of the curve Shich the pressures 2 5° 5 : ae both cases better results could be had with 
of expanding steam give when the expansion 4 -; - \\ a = sixfold expansion only, giving a terminal 
takes place under various conditions; as when & \ g ] : essure, he es a - of 16 “ Ib., _ in 
doing work; as when not doing work; asina = = *% | ss& _ thesecond of 13°31b. Having thus stated our 
jacketed cylinder, as in anunjacketed cylinder, E soy Opinions, it now becomes our duty to explain 
&c. Such enquiries are, beyond question, very 3% \ : ; why we have formed them. Unfortunately, 
useful in their way; but for the purposes of ¢ Y ' 2s3 the whole question is more or less one of 
the present article they are of no value what- 4 a F =... opinion from beginning to end. We base 
ever, simply because under no circumstances & AY sii’ cuaieas -"s those we have expressed on the fact that the 
does steam give with precision in a real steam a , _ —Is entire experience of sea-going engineers and 
engine any one of the theoretical curves to which & => hae - marine engine builders is to the effect that 
we have referred. We have put this propo- % ee ee E little or nothing is to be gained by expanding 
sition in italics because the truth is repeated] Ss steam more than five times. For example, 
overlooked. All investigations dealing wit CINE OF NO PRESSURE--—— —— -———____——_~. , the Elbe, Fig. 2, with an expansion of about 
ears eC eee — Beebedasceas sl twelvefold, burns, we believe, about 2°25 Ib. 


expansion curves therefore, although they may Pa 


\B of coal per horse per hour, but we have 
engine-room logs in our ssion which show 
a consumption of but 2 Ib., and even less, with 
a sixfold expansion, or one-half that used in 
the Elbe. Indeed, there is scarcely a well- 





prove serviceable as elucidating principles, are ‘| 

out of place when we have to do with real 

steam engines. It is always easy to predicate 

what the curve ought to bein a given engine; ‘ vozuwe=1'0 | FICS 
but, in nine cases out of ten,indicatordiagrams es ites 





taken from that engine will give a different a 
curve, and engineers know that it is very 45- 

rarely indeed that even a fair —— to : 

a true hyperbola can be had in the case of 
even the best steam engines. Let us look, 
for example, at the accompanying diagram, for 
which we are indebted to an excellent paper 
on the indicator in the last impression of Vaval 
Science. This diagram is taken from a Corliss 
engine at the Saltaire Mills. The dotted line 
ABisa hyperbola. If the steam expanded and 
did work in a non-conducting cylinder without 
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receiving heat, the curve would be as A B’ ® 
It will be seen that in point of fact the actual 

curve described by the pencil is different from ‘ 
both theoretical curves. But this is an exce 

tionally good diagram, and in by far the 5 


ter number of single cylinder engines, and 
in all compound engines, the departure of the 
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authenticated instance on record where better 
results have been sot with very high measures 
of expansion than with much larger admis- 
sions. On the contrary, very careful and 
elaborate experiments, carried out in the 
United States and elsewhere, all demon- 
strate that measures of expansion much ex- 
ceeding sixfold give no advantage whatever, 
and that once this point has been reached 
there is a tendency to an increased consump- 
tion of steam, which becomes well marked as 
earlier cuts-off are reached, unless the pressure 
of steam is very high to begin with, as for ex- 
ample, in Perkins’ engines. If any of our 
readers can cite cases where large measures 
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of expansion did in themselves secure excep- 
tional economy, a statement of the facts will 
constitute a very interesting contribution to 
our correspondence columns. 

The most important limit to the ratio of 





real curve from the theoretical curve is very 
much more definite. Take, for example, the 
two diagrams, Figs. 2 and 3—for which we 
are also indebted to the paper referred to above 
-these are both from compound engines, 
the di drawn to the same scale, being pieced. The 
first pair are from the steamship Elbe, and although the 
“gaps” are comparatively small it will be seen that there 
is a wide departure from the hyperbolic curve; while in 
Fig. 3, also a real diagram, there is absolutely not one frac- 
tion of the line drawn by the indicator pencil coinciding 
with the hyperbolic curve shown by the dotted line. It 
is needless to multiply examples of this kind. We have 
said enough to prove that refinements in describing the 
curves of expanding steam, however much in place in the 
lecture-room or the study, are worse than useless as tending 
to deceive, in practice. 
But, although refinements are out of place, it must be 
borne in mind that the hyperbolic curve does give a kind 
of general approximation to the way in which the pressures 
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*Compound engines were abandoned in the case of the Blonde—now the 
Shah—because of the difficulty of far low = cylinders of suffi- 
cent size. See evidence before ittee on Naval Designs. 





top of the diagram Fig. 1,at A. The rise in the curve 
from D’ to B is apes due to the second cause, while the 


fall from A to D’ below the hyperbola, is due to conden- 
sation in the cylinder. The leakage here through the valves 
has not sufficed to maintain the pressure until the piston 
proached the end of its stroke, when the motion became 
ower, and re-evaporation also set in. It is for the pur- 
oe gl examining a di in this way that the hyper- 
ic curve is most ; but this is a very different 
thing from ype it to give the power of an engine. 
It is obvious that even in an engine worked with a per- 
manent the curve would not Te a hyperbola. In the 
first place, it would be affected by leakage at the valves 
and piston ; secondly, by the imperfect action of the valves, 
as at A, Fig. 1, and, finally, as the expanding would lose 
heat in doing work, the curve would fall to something like 











* See the Exoineer for March 11th, 1870, 


rofitable expansion lies in the extreme 
facility with which steam condenses, and the 
. cooling influence rapidly augments with the 
attenuation of the fluid. If the cylinder were 
/ non-conducting this would not be the case ; but so long as 
iron is used the smaller the weight of metal brought into 
contact with a given quantity of steam in a given time the 
better, for reasons which we have frequently explained in 
th 


ese 
Gvemracw proceed to explain more precisely the nature 
of the phenomena which render high measures of expansion 
uneconomi ; 
The work done by steam in an engine may be classed 
! 
‘under three heads: (1) Useful work; (2) Work done in 
overcoming the friction’ of the engine; (3) Work done 
| in overcoming the resistance of back pressure in the con- 
| denser. ‘ With the first we have for the moment nothing to 
do. As regards the second, we cannot do better than quote 
| the following passage from Rankine’s “Memoir of John 
| Elder”:—“ When the excess of the forward pressure above 
| the back pressure falls below the pressure which is just 


| sufficient to overcome the friction of the piston, the work 
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done is no longer partly useful and partly wasteful, but is 
wholly wasteful, whence it follows that although in order 
to obtain the greatest indicated work from a given weight 
of steam the expansion should be continued until the 
forward pressure mes just equal to the back pressure, 
the greatest useful work is obtained by making the expan- 
sion cease when the forward pressure is just equal to the 
back pressure added to a pressure equivalent to the friction 
of the engine.” Few will venture to dispute the soundness 
of this proposition, and its application in practice will show 
the correctness of our statement, that the terminal pressure 
should never be allowed to fall much, if at all, below 10 Ib. 
on the square inch. It will be very unwise to reckon 
under any circumstances on a smaller condenser pressure 
than about 21b. on the square inch, to which must be 
added the resistance of the ports and passages, say 1 Ib. on 
the square inch, Indeed, it is only in very good engines 
that the back pressure ever falls to 3 lb. on the square inch. 
lf we add to this the resistance due to the friction of a 
loaded engine, we shall find that a point not far removed 
from 10 1b, on the inch is reached. It will in some cases, 
no doubt, be less, in others a little more; but we shall err 
on the safe side if we assume that a terminal pressure of 
10 lb. is the lowest that can be used with advantage. If 
we assume this proposition to be correct, we at once find 
that with 751b. steam the maximum efficient expansion 
is 7°5 times, and to use an expansion of 12 times, we 
must have an initial cylinder pressure of no less than 120 1b. 
on the square inch. And it is beyond question that it is 
principally because a or high terminal pressure 
18 admissible that g results are obtained in such 
exceptional engines as those constructed by Mr. Perkins, in 
which the initial pressure is as much as 300 lb. and 350 Ib. 
on the square inch, There is another and a powerful 
objection to very low terminal pressures which we shall 
consider by and by. 

Let us see now how far the resistance of the condenser 
affects engines working with large measures of expansion 
more severely than engines with a comparatively late cut-off. 
We shall assume that the hyperbolic curve appros imately 
represents what takes place in a cylinder working steam ex- 
pansively, - Let us suppose the case of an engine havin 
« cylinder a little less than 3ft. in diameter, and with 
1000 square inches of piston area; let the ratio of expansion 
be 12 times, and the initial cylinder pressure be 75 lb., 


then the terminal pressure will be in practice S 6°25 Ib., 


and the average pressure will be 21°75 lb.; and if we take 
the piston speed as 300ft. per minute, the total power de- 
veloped will be 197°7-horse power. From this must be 
deducted, however, the work due to back pressure in the 
condenser, 3 lb., which will amount to 27:2-horse power. 
Let us now suppose that we use steam of precisely the 
same initial pressure with a sixfold expansion only; then 
the terminal pressure will be 12°5lb., and the average 
pressure will be 35 Ib. on the square inch. And to produce 
197°7-horse power will require 622 square inches of piston, 
or a diameter of 2ft. 4in. in round numbers, and the 
back pressure will require to overcome it 17-horse power 


only. From this it appears that the waste of power due 
. . . 97°7 

to the condenser will in the first case amount to = . = 8, 
27°2 


while in the second it will amount to 1974 =116nearly, 
and thus while the loss amounts in the first case to just 
about one-eighth of the whole power developed by the 
engine, in the second case it amounts to less than one- 
eleventh. This will only be shown indirectly by the indi- 
cator; but it will be none the less felt in the consumption 
of fuel required to do a given duty, as in driving a ship or 
a mill, 

it may be urged that in the engine using a high measure 
of expansion, the economy effected in the use of steam will 
quite counterbalance this loss, and leave a large margin of 
profit. Nothing is easier than to prove this—on paper. 
In practice, however, we believe, nay, we know, that the 
consumption of steam would be absolutely larger in the 
more expansive engine than in its rival, This it is impos- 
sible to prove on paper; but our readers may rest assured 
that it is consonant with experience, and we have no doubt 
that the proposition will be endorsed by many competent 
engineers. It is usually assumed that condensation can- 
not take place in the cylinder if it is properly jacketted. 
But is this conclusion accurate in itself, or are the conclu- 
sions drawn from it accurate? We venture to say they are 
not. The loss is transferred in part from the steam in the 
cylinder to the steam in the jacket, and although it is true 
that the waste caused by condensation in the cylinder is less 
than the waste caused by condensation in the jacket, still 
jacket condensation is a loss, and the higher the measure 
of expansion the greater must be the wasteful condensation 
in the jacket. We say the wasteful condensation, because 
the steam condensed in the jacket to compensate for the 
loss of heat due to the performance of work in the cylinder 
does not represent waste, as we have often explained. 
But there is another kind of condensation carried on in 
the jacket which is a waste, and which may, under certain 
circumstances, reach such a point as utterly to neutralise 
the value of the jacket, and to leave it certain that an 
engine would do as well without it as with it. This source 
of loss has never received the attention it deserves, and we 
believe that it will go far to account for the fact that a 
wide diversity of opinion exists among engineers as to the 
value of a steam jacket. So far as we are aware, this is the 
first time that the phenomenon in question has ever been 
brought prominently before the public, although it must be 
familiar to most engineers, 

The efficiency of a steam jacket depends altogether on 
the power which the walls of the cylinder possess of pex- 
mitting the transmission of heat through them, conse- 
~~ the thinner the walls of the cylinder the better. 

e have pointed out that a certain amount of heat must 
be transmitted from the jacket to the steam in the cylinder, 
to compensate for the loss of heat expended in doing work. 
Let us see what the other source of condensation in the 
jacket is, 





We shall not be far wrong if we assume that the average 
temperature in the cylinder on the steam side of the piston 
will be that proper to the average pressure of the steam, or 
say for the engine expanding, twelve times, which we have 
just cited, 230°6 deg. Fah. But the temperature of the 
steam in the jacket is that proper to 75 lb, steam, or 
307°42 deg. Fah. There is thus during the steam stroke a 
difference in temperature between the inside of the cylinder 
and the jacket of 76°82 deg. Fah, But on the exhaust side 
the matter is much worse, for while we have in the jacket 
a temperature of 307'42deg., we have in the cylinder a 
temperature of but 140 deg. Fah.; the difference is thus 
167 deg. Let us suppose that for a moment we neglect 
the sides of the cylinder altogether, and speak of the lids 
alone. Then it is obvious that as one or other lid is con- 
tinually in contact with the vapour from the condenser, we 
have steam at 307deg. always in contact with an area 
equal to that of one cylinder lid exposed to the cooling 
influence of the condenser, while the other lid is raised toa 
temperature no higher than that due to the average pres- 
sure of the steam. The jacket is accordingly continually 
drained of its heat through the lids. The moment the loss 
ceases in one it begins in the other. And this kind of loss 
will be common to all jacketed cylinders, but it will be very 
much greater in the case of an engine using high measures 
of expansion than in one in which the cut-off takes place 
later in the stroke. Referring again to the two engines 
which we have selected for the purpose of comparison, we 
see that in the twelvefold expansion engine the lid areafor 
condensation amounts to 1000 square inches, while in the 
sixfold expansion engine it amounts to only 622 square 
inches, and for this reason alone the loss by condensation 
in the jacket of the latter engine ought to be only 
0°62 of what it would be in the jacket of its rival. But, 
besides this, the average temperature in the cylinder of the 
smaller engine on the steam side will be 259:22 deg. Fah., 
while the average temperature in the large engine will be 
only 232 deg., or a difference of 27 deg. in favour of the 
smaller engine. If we add the sides of the cylinder to the 
lids, it will be seen that this is an important point. If we 
suppose our engines to have a stroke of 3ft. in each case, 
then the whole area of the cylinder sides open to steam will 
in the case of the large engine be 4144 square inches, while 
in the small engine it will be 3367 square inches. The 
large cylinder will thus present, taking lids and all, 6144 
square inches or 42°6 square feet of excellent condensing 
surface, while the small engine will present but 32ft. of 
much less efficient surface. 








STEAM ENGINE ECONOMY. 
(Concluded from p. 333). 

WE have now the pleasure of giving to our readers the 
concluding portion of this treatise. 

Heat given off by the Engine.—The best confirmation of the 
economy of superheating on the one side and of the excellent 
work done by this engine, even without the application of super- 
heating, is found in the estimation of the heat units given off by 
the machine to the condenser. ‘This method of determining the 
duty of engines by their discharge is probably one of the very 
best, and far preferable to that of estimating them by the quan- 
tity of fuel burned per horse power per hour. Another plan of 
estimating the effective duty of an engine is to measure the 
quantity of steam consumed per horse power per hour. It may, 
possibly, be more exact when nothing but either superheated or 
perfectly dried steam is used, but this method is subjected to 
inevitable doubt, arising from the fact that saturated steam always 
carries with it a certain quantity of water in a vesicular form. 
The method of determining the work of an engine by the heat 
given off, which is naturally as much less as the quantity of 
steam or heat supplied to the engine diminishes beyond the 
reach of the objections which have just been expressed with regard 
to the other two systems. More recently Messrs. Donkin and 
Farey have attempted, by a very ingenious outfall apparatus, to 
measure continuously the quantity and the temperature of the 
condenser. It has been preferred, as has been seen, however, to 
obtain a measurement by fixed and determinate quantities, which 
measurement can of course be repeated as often as may be desired, 
and although more troublesome its exactness may unquestion- 
ably be guaranteed. 

The delivery of the air-pump has, on the average, been as 
follows : — During the first trial, 350°470 kilos. per minute at a 
temperature of 30°12 deg., average 364°06 at 29°44 deg. During 
the second trial, 375°542 kilos. at a temperature of 27°26 deg., 
average 364°06 at 29°44 deg. During the third trial, 
406°080 kilos. at a temperature of 29°90 deg., average 405°54 
at 29°70 deg. During the fourth trial, 405 kilos. at a 
temperature of 29°50 deg., average 405°54 at 29°70 deg. As 
the temperature of the condensing water was invariably 9°75 deg. 
Cent. the discharge with superheated steam added per minute to 
this injection water 346°06 x 19°69 = 7168°34 for 120°326-horse 
power; and withsaturated steam, 405°54 x 19°95—=8090 heat units 
for 121,540-horse power. Thus, in the first case 59°57 heat units 
per horse power per minute ; in the second case 66°55 heat units 
per horse power per minute weredischarged. If, besidesthis, wetake 
account of the condensed water in the steam jackets, we find that 
with superheated steam they have received on the average per hour 
53°10 kilos. at the temperature of 95 deg. This temperature was 
at the engine 153 deg., as the steam was there condensed under a 
pressure of 4°2 atmospheres ; but it was only measured when 
cold and merely under atmospheric pressure. The heat units 
given off under this trial were thence 53°10 x 153 = 8124°3 per 
hour, 135°4 per minute—1'12 per horse power and per minute for 
superheated steam; whilst these have been found raised for 
saturated steam to the following:—-79°12 x 152°7 = 12,082 per 
hour, or 201°2 per minute, say, 1°55 per horse power and per 
minute. Thus, with superheated steam there were given off 


60°69 heat units per minute per horse power ; ditto ditto of 


saturated steam‘ 68°20, leaving a difference of 7°54, or 11'2 per 
cent. It is worthy of remark how closely this difference approxi- 
mates to that given above for the consumption of fuel and of 
steam, and hence may be deduced reasons for a certain amount 
of confidence in the correctness of the observations made. 

Duty done by the Engine.—As was done with reference to the 
boilers, it is now proposed to present a balance-sheet of the 
engine, that is to say, to endeavour to account for the heat units 
which were supplied to it. For this investigation the results of 
the first trial are selected because it was the longest, and the one 
the results of which have been best determined. i i 
trial the engine received per hour 883°6 kilos. of steam, at an 
effective pressure of 4°20 atmospheres, and at an average tem- 
perature, as taken at the cylinder, of 193 deg. According to 





the researches of M. Regnault, the heat of 1 kilo. of this steam 
prior to superheating, would be— 


606°5 + 0°305 x 153°6 — Ap (V, — Vo) = 653°3 — Ap (V, Vo). 


A representing the heat equigalent of work done, p the 
pressure of the steam, V, and V, the respective volumes oi 
1 kilo. of water and 1 kilo. of saturated steam. Super- 
heating adds to this internal heat a further quantity, the exact 
valuation of which in the present state of our knowledge is 
somewhat doubtful. Adopting, however, here provisionally, as 
we have unhesitatingly done, for the boilers the figures 0°4806 
as representing the specific heat of the steam under fixed 
pressure, the internal temperature of the saturated steam would 
be increased by superheating by 0°4805 x 39°4 — Ap (V; — Vo) 
= 18'°9— Ap (V, — V4), heat units; V. representing the new 
volume of steam from the influence of superheating. Adding 
together the two parts composing the total heat of the steam, 


there is found 
572°2 — Ap (V2 —Vo). 


It scarcely seems necessary to make an estimate of the heat 
lost by the expansion of the steam, because the coefficient of 
expansion—z}5—of steam under constant fixed pressure has 
scarcely as yet been definitely determined. The question here 
is of acondensing engine where the steam, after having acted on 
the piston, is discharged into the condenser at exactly its 
original volume represented by the feed-water, and thus gives 
back the heat originally absorbed by its expansion. 

Neglecting, then, this heat, which has, as it were, for a while 
disappeared and then been returned, we may debit to the machine 
per hour 883°6 x 6722 = 573,936 heat units, for which it has to 
render an account of the corresponding duty done. This duty 
may be divided as follows :—(1) Heat transformed into mecha- 
nical effective work; (2) Heat contained in the water of 
condensation in the jacket and in the pipes; (3) Heat 
given off with the water of the condenser or the air pump; 
(4) Heat lost by radiation, or carried off by contact with 
the different parts of the engine. (1) The work done by the 
machine, including therein the friction, was during the first trial 
equal to 120°172 horses, representing per hour 324,880 kilos. 
Admitting the figures 424 as the mechanical equivalent of the 
heat, the effective duty has absorbed 76,524 heat units, or 
12°88 per cent. (2) There has been collected per hour in the 
steam jacket 67°32 kilos. of water at a. temperature of 153°, 
as has been explained above. There is hence a loss under this 
head of 10340 heat units, or 1°74 per cent. (3) After making 
deductions for the heat units carried into the condenser by the 
water, of which the temperature was 9°75 deg., there escaped 
from the air pump per minute 7489°44 heat units, or per hour 
449,366 heat units, or 75°65 per cent. (4) The heat lost by 
radiation and carried off by contact with different parts of the 
machine can only be estimated differentially. This difference 
being understood to absorb at the same time all the errors which 
may have crept into the observations and calculations—say then 
57,726 heat units, or 9°72 per cent. Total, 693,956 heat units, 
or 99°99 per cent. 

In this table there is, however, a correction to be made. The 
feed of the boiler having required 883'6 kilos. of water per hour, 
there was re-used, or might have been again utilised, 67°32 kilos. 
C 153—say 10,340 heat units; 816°28 kilos. C 31°12 deg.—say 
25,402 heat units. Total, 35,742 units, or 6°01 per cent of the 
steam. 

Having, then, regard to this correction, the duty of the engine 
would be 18°89 per cent., from which, however, it is necessary to 
substract 3 per cent., the approximate loss sustained by the 
steam in its transit from the boiler to the cylinder; the effective 
work is thus reduced to 15°59 per cent., which, combined with 
that determined for the boiler, say 59°59, gives as the definite 
duty of the machine which has been examined 9°46 per cent. 

This result is certainly not flattering to our mechanical 
science; but, nevertheless, the engine under notice appears 
certainly to be an advance—so far, at least, as present knowledge 
goes—on any of which the results have hitherto been published. 
There was hence good reason indeed to say at the com 
mencement of this treatise that much yet remained to be 
done. The first condition of all progress is to be able to render 
an account of what has already been done; and it may be 
repeated here, that to this end it is absolutely necessary to pro- 
ceed by experiment, and thus determine the total amount of 
losses. This is what has been attempted in this short treatise. 
Unfortunately, however, it leaves much to be desired; first, 
because it can only be looked upon as decisive with reference to a 
single engine; and, secondly, more than one detail has not been 
satisfactorily observed nor sufticiently investigated—time did not 
permit it—but it is to be hoped that the questions at issue may 
be taken up by others and carried further towards distinctly 
definite results, 





THE inquest ay the deaths occasioned by a recent boiler 
explosion at the Bromford Ironworks was held on Wednesday. 
Mr. Marten, C.E., Stourbridge, reported that the explosion was 
caused by the plates being corroded nearly through at the part 
which gave way. The corrosion was partly internal, as if from 
the use of bad water, and partly external, as if from the leaking 
of the seam. The manager said the proprietors were introducing 
water from the neighbouring collieries instead of from the canal. 
The verdict was ‘* Accidental Death.” Ten of the fourteen in- 
jured men are convalescent, : 


REMOVAL OF ENGLISH ENGINEERS FROM THE TURKISH IRONCLAD 
Fieet.—It is a matter of notoriety that a number of English 
skilled artificers and engineers have recently been dismissed with 
very scant ceremony from the Imperial Arsenal, where they have 
contributed so largely and valuably for many years past to 
the improvement, of Turkish armaments. English superin- 
tendents also, picked men from Woolwich of the highest 
training whose services were indispensable, have, on the expira- 
tion of their contracts, been treated in a similarly inconsiderate 
and unceremonious manner, and, so to speak, dismissed at a 
moment’s notice. In the interest of the ‘furkish Government, 
far more than in those of our countrymen—whose practical know- 
ledge and abilities will always secure them remunerative employ- 
ment elsewhere—we have deplored this shortsighted policy. ‘These 
proceedings at the Arsenal are bad enough ; but we confess to still 
greater surprise at the information which now reaches us that the 
Admiralty authorities have decided upon su ing all the 
English engineers of the Turkish ironclad fleet by natives. ‘his 
change is doubtless wise and sound in an economical point o1 
view, so long as the Turkish ironclads have nothing to do but tv 
ornament the landscape of the Bosphorus; but should circun- 
stances call them into ruder service, one of two things will 
happen : either the Porte will have to recall its English engineers, 
who will no longer be so ready as in past times to accept service 


in Turkey, or the engines, which have cost the country so 
much money, oy ene and the ironclad fleet rendered use- 
less, In the pros opened by this latter alternative sufficient 
explanation is to be found of the active interest taken by a cer- 


tain “‘friendly” Power in procuring the dismissal of all the English 
artisans from the Ottoman navy.—Levant Herald, 
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CHEMICAL SOCIETY. 
Tuurspay, Nov. 20th, 1873. 
Dr. OpiinG, F.R.S., President, in the Chair. 


THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, Messrs. John 
Turner and G. Bulk Francis were formally admitted Fellows of 


the Soci The following names were read for the first time :— 
Messrs, Edward H. Davies, Sydney Trivick, John Smyth, M.A., 


Edmund Richard Southby, Edward Daniel Stone, John Suther- 
land, Carl Schorlemmer, F.R.S., and John Clement Smith ; for 
the third time, John Douglas, Esq., who was ballotted for and 


dul 

The first paper, “‘ On the Coefficient of ion of Carbon 
Disulphide,” by J. B, Hannay, was then by the secretary. 
It contains the results of a numerous series of determinations of 
the specific gravity of carbon disulphide at small differences of 
temperature made in an apparatus of peculiar construction, so as 
to prevent evaporation and to admit of the subsequent expansion 
of the liquid when adjusted at low temperatures. When the appa- 
ratus was carefully cleaned, the disulphide could be heated in it 
considerably above its boiling point, thus affording a means of 
obtaining its specific gravity at comparatively high temperatures. 
The temperature of the specific gravity bulbs was adjusted by 
immersing them in water ept at a constant temperature by a 
modified form of Carmichael’s apparatus. Two tables of the 
calculated and observed variation from 0 deg. to 62 deg. C. in the 
volume and specific gravity of the disulphide (the latter referred 
to water at 4 deg.) accompany the paper. From the results, the 
author concludes that carbon disulphide expands equally for each 
equal increment of temperature, the number denoting the coeffi- 
cient of expansion being *001129, and that denoting the decrease 
of specific gravity ‘001461 for each degree Centigrade. 

The President said the thanks of the Society were due to the 
author for his communication, and also for the new form of 
specific gravity bottle he had introduced to their notice. 

Dr. Mills remarked that if the coefficient of expansion of carbon 
disulphide were the same for a considerable range of temperature 
it would differ in that respect from every known liquid, as their 
expansion was represented by a function of the third degree. 
The speaker had had some experience in working with delicate 
thermometers, and would like to ask how the temperature was de- 
termined, It was well known that the zero point of new instru- 
ments varied considerably from day to day, so that although an 
accurate determination might be made with the corrected ther- 
mometer to-day, at the end of a week there might be a com- 
paratively large error if the same correction were employed. In 
determinations giving such abnormal and extraordinary results, 
the details of the ther tric corrections should be given. 

Professor G. C. Foster pointed out that the author had stated 
that the specific gravity of the liquid diminished by a constant 
number for each equal increment of temperature ; now, if this 
were true, it was obvious that equal decr ts of specific gravity 
could not give equal increments of volume, and it was therefore 
impossible that the expansion should be constant ; there must be 
some error in the calculations. 

The Secretary said no details were given in the paper of the 
precautions taken in degermining the temperature, 

A paper “‘On the Action of Hydrogen on Silver Nitrate” was then 
read by the author, Dr. Russell, F.R.S. He finds that thoroughly 
washed and purified hydrogen causes a precipitate of metallic silver 
from a solution of silver nitrate, the precipitation occurring much 
morereadily in saturated thanin dilute solutions. The gas employed 
was usually procured by the action of a saturated solution of copper 
sulphate on zinc, or by the action of water on a mixture of 
powdered zinc and tin. After it had been passed for about half 
an hour through a saturated solution of the silver salt, a dull 
greyish deposit is produced, which is succeeded by a bright 
crystalline precipitate. This precipitation is quite independent of 
the action of light, but is increased by heat. A clear solution, 
through which hydrogen had been passed for a minute, became 
turbid and gave a precipitate of silver, when heated. Similar 
effects were obtained when the solution was exposed to an atmo- 
sphere of hydrogen instead of causing the gas to bubble through 
it. The author has conclusively proved that these phenomena 
are caused by the hydrogen displacing the silver in the silver 
nitrate, producing hydric nitrate; but a secondary reaction also 
takes place between the nitric acid and the precipitated silver, 
resulting in the formation of silver nitrite, andi as silver nitrite is 
not decomposed by hydrogen, the end product formed would be 
silver nitrite. Dilute solutions of nitric acid have little or no 
action on metallic silver, so that hydrogen precipitates silver as 
readily in a solution containing 7 per cent. of nitric acid as from 
an aqueous solution ; on the contrary, even very dilute nitric acid, 
if it contains a trace of nitrous acid, readily dissolves the metal. 
Platinum, palladium, and gold are completely precipitated from 
their solutions by hydrogen. Copper nitrate is reduced to nitrite, 
whilst mercuric nitrate deposits a basic nitrate. 

Dr. Odling thanked the author for the very complete manner in 
which he had investigated this subject of the precipitation of silver 
by hydrogen. 

Professor Maskelyne said the experiments of Dr. Russell were 
particularly interesting to mineralogists, and might throw some 
light on the relation between the circumstances under which the 
substance was precipitated and its crystalline form, as it was far 
easier to ascertain facts than to give satisfactory explanation of 
them. For instance, why did sulphate of barium occur in a par- 
ticular district crystallised in one set of forms, and in another dis- 
trict in another set of forms? In order to get some insight into 
the matter, the conditions of the formation ef crystals must be 
carefully observed. He had examined the crystals of silver and 
found them to be octahedra; the filamentous form consisted of 
chains of octahedra, 

Dr. C. R. A. Wright had listened to the paper with great inte- 
rest. When endeavouring to determine the sulphur in iron by 
dissolving it in acids, and passing the evolved gas through various 
metallic solutions, and amongst others ammoniacal nitrate of 
silver, he had found more silver was precipitated than corre- 
sponded to the sulphur in the iron. He would like to ask Dr. 
Russell whether he had tried the action of bydrogen either on 
ammoniacal silver nitrate or on the solid nitrate itself. 

Professor Williamson said there was a point of some interest 
connected with the paper—namely, as to hydrogen being more 
soluble in a solution of silver nitrate than in pure water. Ac- 
cording to Dr. Russell, about half an hour elapsed before the silver 
began to be precipitated, so that there might be time to ascertain 
the amount of hydrogen dissolved. As the solubility of hydrogen 
in water diminishes with rise of temperature, it was conceivable 
that hydrogen also dissolves less freely in hot solution of silver 
nitrate than when cold, This would afford an explanation of the 
precipitation of silver from the solution when it was heated. 
Supposing the silver is only precipitated when the solution is satu- 
rated wi ,. the cold solution not being saturated would 
give no precipitate ; but on heating it silver would be precipitated 
as soon as the saturation point was reached. 

Dr. Russell replied that he had not as yet made any «etermina- 
tions of the solubility of hydrogen in nitrate of silver solution. 
He had also forgotten to say that he had found that when air was 
excluded the product of the action of silver on nitric acid was 
silver nitrite, 

Dr. C, R. A. Wright read a “ Note on the Action of Zinc 
Chloride on Codeine.” In attempting to prep dei 











hydrochl + was 
found to be isomeric with codeine hydrochloride. In fact, at low 
temperatures, the chief product is a loose compound of zinc 
chloride with the hy ride of the base eine, and if a 





longer time of heating be adopted, or a higher temperature, tetra- 
ootiine is also found. The author a that Matthiessen 
and Burnside’s a eine was an alteration product, due to the 
action of hydrochloric acid on the tricodeine first formed. 

Dr. Odling having thanked the author for his communication, a 
memoir “‘On the Chemical Properties of oniated Ammonia 
Nitrate,” by E. Divers, M.D., was read by the Secretary. In tis 
paper the author describes the action of the liquid produced by 
the deliquescence of ammonia nitrate in an atmosphere of dry 
ammonia on various elements and compounds, comparing the 
results with those obtained by Gore ak camels liquified by 
pressure. Asarule, these properties appear to be the result of 
the joint action of the two constituents of the liquid— namely, 
ammonia and ammonia nitrate—the latter, as might be expected, 
considerably modifying the action of the ammonia, The behaviour 
of the liquid towards upwards of 150 substances was examined, 
including most of the elements, the metallic chlorides, oxides, and 
sulphides, also some bromides, iodides, nitrates, carbonates, 
chromates, &c. 

The President having thanked the author in the name of the 
Society, a note ‘On the Analysis of a Meteoric Stone, and the 
Detection of Vanadi in it,” by R. Apjohn, was read by the 
Secretary. After alluding to former analyses of meteoric stones, 
and enumerating the elementary bodies present in them, the 
author draws attention to the fact that the proximate constituents 
of meteorites are generally the same as those of trap rocks, and 
since vanadium is found in the latter, it might possibly also exist 
in the former. An examination of a meteoric stone which fell in 
1810 in the County Limerick showed that it contained vanadium. 
Acomplete analysis of the stoneis given, and the analytical methods 
employed are described in detail. 

After returning thanks to the author, the President finally 
adjourned the meeting until Thursday, 4th December next. 








THE SANDY HOOK BOILER EXPERIMENTS. 


THE Sandy Hook boiler re, already referred to in this 
journal, have d. It is proposed by the commissioners 
to conduct, in the first place, a series of experiments upon such 
boilers as are used in the Eastern States, and afterwards another 
series, in the West, on boilers such as are in operation in the 
western portion of the Continent. The whole of the property and 
apparatus at Sandy Hook used by Mr. Stevens in his investigations 
have been turned over by him to the Commission, and will ma- 
terially assist them in their proceedings. Preparations have been 
made on an extensive scale during the past four months. A large 
force of workmen have been engaged in fitting and constructing 
the necessary appliances and connections on the Sandy Hook 
ground, and on Friday, the 7th November, the first experiment 
took place. There are four large steam boilers in position in the 
four corners of the yard formerly used in steamboats, two small 
vertical boilers in the centre, four ordinary house boilers, and 
another large circular boiler. All of these boilers are numbered, 
and are fitted with connections by which water can be pumped 
into them by merely pulling a wire in a bomb-proof house, which 
has been erected to protect the commissioners from injury when 
witnessing the experiments, and which connects with the steam 
pumps in the engine-house. Each boiler, too, is fitted with an 
artificial blower and air shaft, opening directly under the furnace, 
which can also be operated by those in the bomb-proof, and who 
can so regulate the draught as to increase or decrease it at pleasure. 
Pipes are connected to the boilers, and run into the bomb-proof, 
by which the temperature of the steam and the water in each 
boiler can be ascertained. Recording pyrometers, thermometers, 
and other instruments are now being adjusted in order that a 
proper reading of the temperature and pressure of the water and 
steam may be correctly taken. Duplicates of these have been 
placed in bomb-proof wells sunk in the ground near the boilers, so 
that no mistake shall possibly occur as to the records being 
obtained, Every care appears to have been taken by the com- 
missioners to ensure success, and to conduct their experiments in 
such a manner that something definite may be learned as to the 





‘ causes operating to effect explosions, about which there are so 


many different and diverse opinions. Circulars have been sent to 
all the scientific men and engineers throughout the country, re- 
questing them to forward a statement of their theories and sugges- 
tions as to the best method of conducting experiments, together 
with a description of any or all instruments that they may think 
necessary to be used, The Commission will make their experiments 
upon the subjects mentioned below, and, as far as possible, in the 
order named, as they conceive that they comprise all the theories of 
steam boiler explosions now held by scientists and engineers. 

The first experiment will be as to explosions caused by the 
gradual increase of steam pressure. ° 

The theory of many engineers upon this subject is that if the 
boiler contains its full supply of water it is impossible to explode 
it 7 gradual increase of pressure, but that the weakest point 
would give way and thus allow the steam to escape, and so relieve 
the pressure that an explosion would be prevented, Others, on 
the contrary, attribute all explosion to a gradual increase of or 
over pressure. 

The second experiment will be upon explosions caused by low 
water, and overheating of the plates of the water. 

Engineers have been hitherto divided in their opinion on this 
point. Some hold that all true explosions are due to low water; 
that where the water is low, the upper surfaces of the boiler over- 
heated, and the steam superheated within, anything occurring to 
agitate the water and throw it up into the superheated steam and 
over the overheated surfaces of plates would lead to so sudden an 
imcrease of pressure as to cause an explosion of the boiler. Others 
hold that if the water became low and cold water was pumped in, 
it could only lead to leaks, and so relieve the pressure ; or if the 
water was thrown up there would not be so much steam generated 
as to endanger the boiler. 

The third experiment will relate to explosions caused by deposits 
of sediment or incrustations on the inner surface exposed to the 
fire. By some engineers a great many explosions are attributed to 
a deposit of sediment, while others hola that when the sediment 
has settled over the tire it might lead to small ruptures, but not 
extend to explosions. The theories have been that when the iron 
becomes overheated the expansion of the plate would throw off 
the sediment, and, by the water ing in tact with 
the plates, that steam would be so suddenly generated as to cause 
an explosion. Again, on the other hand, it is contended that the 
iron plates might be bent or caused to sag down by the fire and 
superabundant weight, and so cause a rupture, but no explosion. 

The fourth experiment will be as to explosions caused by ex- 
plosive gases within the boiler. 

The general belief —— this subject appears to be that an explo- 
sion of a boiler that been badly injured by the force of the 
explosion is due to some other cause than an ordinary increase of 
pressure ; hence it is thought that at a certain temperature an 
explosive gas is generated, causing an irresistible combustion of 
this gas as soon as it comes in contact with the hot-plates of the 
boiler, This is generally believed to arise in connection with the 
condition produced by a low supply of water, or as some others 
think, by some elements being contained in the water which are 
not yet known, but which, under certain circumstan d 





The sixth test will relate to explosions caused by the percussive 
action of the water in case of rupture of boilers in the steam 
chamber. 

In general, itis believed that if, during the working of the boiler 
from a gradual increasing pressure, a rupture should occur above 
the water level, the reluction of pressure the water will be fol- 
lowed by a throwing up of the water with such force as to shatter 
the boiler. On the other hand, it is held that the action in such a 
case would not be sufficiently violent to cause an explosion of the 
boiler. 

The seventh experiment will relate to explosion caused by the 
water being deprived of its air. 

It is known that water deprived of air may be heated by a slow 
fire to a temperature above that due to the pressure, and a great 
many explosions have been attributed to that action. It is also 
said that although a great many experiments have been conducted 
in this direction, it is impossible that water could be so heated in 
a boiler such as is used in steamboats and large factories. It is » 
well-known fact that water boils at 212 deg., but would heat vp 
far beyond that in some instances before it would give off steaiu 
which would then be given off so suddenly that it would cause an 
explosion, and a great many explosions are attributed to this cause. 

e eighth experiment will = as to experiments caused by the 
spheroidal condition of the water. 

There appear to be a great many different opinions upon this 
subject, it being held by some that the same action as is noticed 
by the dropping of water on an overheated plate is caused under 
certain conditions in boilers ; that the water, by the extreme heat 
of the boiler plates, is driven away, and that after a short time, 
during which it runs all round, that it becomes so heated, that it 
is so suddenly generated into steam as to effect an explosion. It 
is held that this can only be done in the case of small quantities 
of water, and never in a large quantity, such as is contained in 
boilers. 

The ninth experiment will be regarding the repulsion of water 
from the fire surfaces or plates, 

A theory is held in this respect by those taking one side that 
when the fire is very hot the water may be repelled from the 
surface of the plates, so that the metal of the boiler may be over 
heated, and that on the return of the water to the surface by the 
reduction of temperature on the fireside so much steam is 
generated as to cause an explosion. Many explosions have been 
attributed to this cause, and many boilers, when examined after 
being blown up, have shown signs of overheating. The opposite 
theory is that the repulsion of the water can only be had in smail 
vessels which have been very intensely heated, and that it 
never occurs in properly constructed boilers, there being too large 
a body of water ~ acted on in the manner suggested. 

The experiments of the Commission will, they hope, determine 
which of these theories are correct. The commissioners also 
desire, by proper experiments, to determine the best form, con- 
struction, and dimensions of safety valves, so that they may be 
what their name denotes, and operate automatically, so to relieve 
the boiler it will be impossible, as long as the valve remains 
unobstructed, to explode or burst a boiler by gradual aceumulation 
of steam when in ordinary use. Notices have been issued that all 
parties desiring to have their particular styles of safety valves 
examined and tested can send them to Sandy Hook. Nearly a 
score of these valves have been already senebvel, and they are con- 
stantly being sent in. 

The preliminary arrangements for the experiments on Sandy 
Hook have been made under the personal superintendence uf 
Commissioners Copeland, Robinson, and Low. 

As regards the experiments already tried, two marine boilers 
were used, one a small tubular and the other a large low-pressure 
generator, ordinarily knowz among engineers as a “‘lobster back.” 

The small boiler was first tried, but owing to leakage of the 
supply pump there was a long delay, which finally terminated ia 
the collapsing of one of the tubes at a steam pressure of 54 lb. 
The object of this experiment was to show that with low water in 
the boilers the plates become heated so that their strength of r 
sistance is decreased. The pyrometer, placed below the boiler and 
near the fire-box, showing that the steam in the upper portion of 
the vessel was superheated to 750 deg. when the collapse occurred, 
it was considered that the truth of the theory was fully proved. 

The “ lobster back ” boiler was next tested under a steam pres 
sure of 70 lb., at which point a seam on the upper side of the shell 
became ruptured, the split taking place in a soft patch and extend 
ing over a length of 18in. The gauges showed that even after 
this break the steam pressure continued to ascend, although the 
rupture did not enlarge. No further damage wasdone, The con 
clusion drawn was that over pressure of steam will rupture a boiler 
if there be a weak spot, whereas a violent and dangerous explosion 
may ensue if the boiler be uniformly strong at all points. 





ACCIDENTS IN FURNACE FLUES.—Two accidents have happened 
lately in France during the clearing out of flues, one at the Steel 
works of Chaléassi¢re, in January, 1872, the other in November of 
the same year, at the Terre-Noire Works, and M. Eugéne de 
Fourcy, Inspector General of Mines, has made inquiries into the 
cases. At the steelworks of Chaléassiére, the Martin and the re- 


| heating furnaces are fed by a gas producer, by means of a 


horizontal conduit formed of sheet-iron, 44 metres long, and 
10 metre diameter, and supported by six hollow columns, 
three of which are furnished below with manholes for the removal 
of the soot; there are also three similar holes in the lower part of 
the conduit, Once a month two gangs of six men relieving each 
other remove the soot and tar collected, by means of scrapers with 
handles of various lengths ; cach man enters in his turn and re- 
mains within the conduit as long as his powers will allow, which is 
not more than five orsix minutes at the utmost. The whole operation 
lasts between three and four hours. On the day of the accident 
aman not returning at the usual time another went to seek him 
found him senseless, and he himself fainted crying for help, two others 
then entered, and having drawn their comrade near to the entrance 
fell down suffocated, the tworemaining men saved the one nearest the 
entrance and then losing all presence of mind rushed about call- 
ing for help, and a founder named Norris, regardless of all danger, 
got out the other three men, one of whom was at the distance of 
eighteen, and another of twenty-five metres from the entrance; 
these two unfortunate men were dead. Norris has since received 
a gold medal for his intrepdity. The engineers could not discover 
exactly either the nature or source of the noxious gases which hal 
invaded the conduit after it had been completely cooled ; they 
think that the first of the men must have disturbed a quantity of 
carburetted hydrogen and carbonic oxide previously imprisone:! 
by the tar. The second accident, very similar to the first, occurred 





in a conduit one metre in diameter, which conducted the hot 
gases of the blast furnaces to the steam boilers and heating 
apparatus of the blowing engines. These gases deposit matter 


| partly in the state of powder and partly adherent to the iron sides, 


so that picks were obliged to be used to it. In order to 
clean the tubes, the blast of the furnaces was stopped about onco 
in four or five weeks, the hydraulic sealing was opened, the gas 
entry valves let down, and the man holes opened as well as the 
sight holes placed at the lower end of the main conduit. It was 
in cleani 





the result above mentioned, It has also been held that it is im- 
ible to make and explode = a boiler, even when the water 
low and the surfaces of the boiler very much overheated. 

The fifth experiment will be in regard to explosion caused by 
electrical action. 
The belief among some prominent engineers in this regard is that | 

the disastrous explosions of boilers for which no reasons could 
be assigned were due to electrical action. On the other side, it is | 

wen ome ard apt connected with the ground, 

it is impossible that —_ ions could be caused on this account, as 





no matter how the electrical action may be, the connection with , 
the ground is such that it would be conveyed away from it. 


g the latter that the accident happened, which caused 
the — of one | a by ate. *. ~~ ‘ourcy yy that 
in order to provide against the ro! ing out these great 
conduits of hot gases, even when BF nye n 3 the openings 
should be increased in number, and especially that some should be 

laced in the upper sides of the conduits so as to render the clean- 


ing more easy the exterior, and that being placed in alterna- 
tion with the lower i they would give rise to currents of 
air which wo coliy cour off the deleterious substances that 


tend to disengage themselves from the deposited liquids or 
powders. He suggested that experiments should be tried to 
clear the conduits by means of jets of air or steam obtained by 
means of the blowing engines or steam boilers at the works, 
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SCREW PROPELLERS FITTED IN SS. RUAHINE, TWIN SCREWS, AND SS. LIFFEY, SINGLE SCREW, 
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THE above illustrations respectively refer to the engines illus 
trated on page 284 of our last volume, and to those shown in our 
impression on the 4th inst., from which it must be remembered 
that, although two sets of engines are shown and two names em- 
ployed, the hull remains the same, excepting the after part, which 
has been altered tu suit a single screw instead of twin screws. Both 
illustrations of the blades are so complete that they do not require 
description; we proceed at once with the comparativestatement:— 


RvAHINE. { Lirrey, 
Diameter.. .. +» 10ft Gin. | Diameter... oe oe «- J5ft. 
Pitch .c ce ce co co 1M. Pens «0 os - 19ft. 
Number of blades.. .. 3 Number of blides.. 4 
Length of blades .. 4ft. Length of blades .. 6ft. Qin. 
Breadth of blades.. 4ft. Breadth of blades.. 2ft Lin. 


Area of blades of each Area of blades of screw 


screw propeller.. .. 42sq. ft. propeller .. ..  .. 76°368q. ft. 
Length of blades on line Length of blades on line 

Omed .. + oc cs SM Oe. | Gia. cc ce co STK Oe 
Diameter of boss .. .. 2ft. Ihin | Diameter of boss .. 2ft. Thin. 
Length of boss .. .. 2ft. Tim. | Lengthof boss .. .. Sft. Sin. 
Diameter of shaftin boss 9}in. Diameter of shaftin boss 13in. 


ABSTRACT FROM THE OrFiciAL Loc or R.M.8S. Lirrey, 1873. 
Third voyage. Fourth voyage. 


Total eoal consumed outand home 1118 tons sees 1035 tons. 
Coal consumed per day of 24 hours 22 tons l2cwt. .... 29 tons 13 cwt. 
Average revolutionsof the engines 
perminute .. .. oe o + 557 coos 548 
Speed of the vessel in knots per 
hour cc ce ec ec co co ce 1087 me 10°08 
Slip of the screw per cent. .. .. U6 a 15 
Actual time the vessel was 
steaming .. ee 52 days 3 hrs. 52 days 11 hrs 


The slip of the screw is remarkably small, and sometimes was 
negative for many hundreds of miles. This was chiefly the case 
when sail was cartied, 

ABSTRACT FROM THE OvriciaL L9G or R.M.SS, Ruanine, 1868. 
Sixth voyage. Seventh voyage, 


Total coal consumed out and home 210 tons. ee.» 855 tous 8 cwt. 
Coal consumed per day of 24hours 85 tons. sees 83 tons. 
Average revolutions of the engines 

perminute ..6 «2 «+ «+ «- 68 coos 70 
Speed of the vessel in knots per 

hour co «o co seco se vo BOF eevee 108 
Slip of the screw cent. .. «. 66 ecoes Al 
Actual time vessel was 

steaming .. ee 6 days, eee 26 days § hrs. 


It will be noticed that the oom of the Ruahine is ‘17 per cent. 
more than the speed of the Liffey, but the consumption of the 
coal per day of 24 hours by the Ruahine was 12 tons 15 cwt. more 
than the consumption by the Liffey, the average of the four 
voyages being considered proportionately. As regards the [pro- 
pe lers, the slip of the Liffey’s screw was 2°] and the slip of the 

uahine screw 8°8, showing an excess of (7 per cent. iu the case 
of the Ruabine, 
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rolling mill establishments in and around Chicago by the reporters 
of the Inter-Ocean proved not very encouraging. It was learned 
at the office of the North Chicago Rolling Mills that the steel 
works and one of the two blast furnaces had been closed for ten 
days, and there was no prospect of a resumption of work in these 
d-partments during the winter. A week since one of the two iron 
mills that are operated by this pacn ane d was closed. Thus 900 
men have been thrown out of employment. The company are 
now operatiog one iron mill and a blast furnace, and still retain a 
force of 600 men. The company, if they continue in partial opera- 
tion, as they hope, will alternate the working force from week to 
week, thus enabling the 1500 men who have been in their employ 
to make a bare existence. Wages have been reduced about ten 
per cent. At the beginning of the panic there were enough 
contracts on hand to keep their entire force employed for several 
months, but the most of the railway companies withdrew their 
orders, stating that they could not pay for them if filled. Collec- 
| tions are also very difficult, and it is found necessary to take notes 
in payment for much of the work that is now being done. The 
| Uvion Rolling Mills Company, whose works are located in the 
South-Western manufacturing district, would close its steel works 
on the 8th inst. This will throw 100 men out of employment, but 
the company hopes to find work for a portion of this force, at least, 
in the iron department. Not more than fifty men have so far 
been discharged, and unless the [ted increases the company 
believes that it can keep its iron mill in operation, and retain its 
present quota of employés through the winter. Wages have been 
reduced about 15 per cent. The company has the same complaint 
to make of contracts annulled, few new orders, and hard collec- 
tions. The Joilet Iron and Steel Works of A. B. Meeker and Co. 
make a rather more cheering report. Their business has required 
the retention of their entire force, and in the steel works they 
have employed more men than usual. Fifteen hundred men are 
now on their pay-rolls, and only a slight reduction in wages has 
been necessary. The company will close its steel works at Christ- 
mas, but it has not been accustomed to run this department of its 
business during the winter months. It expects to continue its iron 
business, as usual, through the winter. 
METEOROLOGICAL SocieTy.—The first meeting of this Society 
for the present session was held on Wednesday, the 19th instant, 
Dr. R, J. Mannin the chair. Messrs. W. F..Gwinnell, T. Paulin, 





5 dob a 





six 8 were The following papers were read : 
~-*The Thunderstorm at Brighton on October 8th, 1873, and its 
effects,” by F. E. Sawyer, F.M.S.; and ‘‘Some Considerations 
Suggested by the oe ag which passed over the British Is- 
lands during September, 1873,” by F. Gaster, F.M.S. A discus- 
sion then took place ‘On the Best Form of Thermometer 








THE CuIcaco Iron INTERESTS.— Recent inquiries at the iron , 


| both central and intermediate points of emphasis, direct 
and T. H. M. Walrond were elected Fellows, and the names of | 





Stand.” It was agreed that the following conditions should be 
fulfilled :—(1) The contained thermometers must at all times be 
shielded from the direct rays of the sun ; (2) the stand must be so 
arranged that even if when its own external te perature be raised, 
the thermometers shall not be thereby affected ; (3) as reflected 
heat must diminish the accuracy with which thermometers indi- 
cate air or shade temperature, these disturbing causes should be 
excluded ; (4) the temperature of the air alone being desired. it 
is necessary that the readings of the thermometers be not affected 
by radiation to the sky; (5) it being desirable that one pattern of 





' stand be used in all localities, it follows that it should be abso- 


lutely independent of allsurrounding objects ; (6) there must be free 
access of air round the thermometers ; (7) no rain should ever 
reach the dry-bulb thermometers, for if it does it improperly 
lowers their temperature, making them read even lower than the 
wet bulb; (8) the stand must also be unaffected by snow, both as 
a direct fall or from obstructed circulation of air; (9) it is very 
desirable that the stand require no attention between the hours of 
observation ; (10) it is desirable, but not absolutely necessary, 
that room be provided for a duplicate set of instruments; (11) 
the stand should not be costly ; (12) it should be capable of easy 
transmission by rail or otherwise. Mr. Prince gave an account 
of some experiments he had made, and was of opinion that the 
true temperature of the air could be obtained without a stand. 
Mr. Symons thought that a stand constructed on the Kew and 
the Stevenson patterns combined would be the best kind of ther- 
mometer stand to adopt. The discussion was then adjourned till 
after the results of the comparisons of the observations made with 
the different stands at Strathfield Turgiss are published. 

THE AMERICAN CENTENNIAL EXHIBITION AT PHILADELPHIA IN 
1876,—The committee have adopted the general plan of Vaux and 
Radford, of New York, for the building, known as the “‘ pavilion 
plan,” which contemplates a building which will be mainly a 


, succession of immense cast iron arches, the whole forming a 


rectangular elevation which can be enlarged in any direction to an 
almost indefinite extent, as the exigencies of the Exhibition may 
demand. The principal part of the building covered by the 
pavilions b one spaci hall 408ft. wide and 2040ft. long, 
with a transept 408ft. wide and 952ft. long. The vistas, of course, 
extend 952ft. and 2040ft. in length. The building is on . 
nes 0} 
transit throughout its intire length and breadth, re gp lines of 
communication, if deemed necessary, and especially an entire 
relief from any appearance of contraction, because the visitor will 
always be in an apartment or pavilion 140ft, wide, that opens 
immediately into other apartments of the same width. Features 
suggested by the plan of Sims and Brother, of Philadelphia, are to 
be introduced in constructing distinct parts of the building. The 
material will be iron and brick,—Scientific American, 
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On Tuesday night, or rather on Wednesday morning, a trial of 
Grantham’s steam tram car took place on the tram below Victoria 
Station and Vauxhall Bridge. The boilers and engines are by 
Messrs, Merryweather, and the boilers failed to keep steam pro- 
perly because they are too small for the work, possibly because of 
difficulties in firing, due to the crowded state of the car. For 
this reason the trial was not wholly successful, although fair pro- 
mise was afforded of better things in the future. The question of 
steam tram locomotion is too large to be handled here, we shall 
probably deal with it in an early impression. For the present 
we shall content ourselves with a general description of the car, 
as illustrated in the accompanying cuts. Figs. 1, 2, 3, 4,5, show the 
car as originally designed, and identical in its essentials with that 
in use on Wednesday morning, which is shown at the top of the 


page. | 
Fig. 1 is an elevation of the car, A Bare flanged wheels for the 


rails, C D are without flanges, and intended for use on asphalte 
roads, so that the car can be used either on road or rail. A and B 
can be raised to allow C D to take the weight. Figs. 2, 3, 4, and 
5 show the fore carriage with steering screw at K and worm wheel I. 
The levers a b shown by dotted lines behind the wheels in Fig. 1 
serve to raise or lower the wheels A B by the aid of the steam 


cylinder O, A propelling cylinder is seen at C behind the frame | 


M. The eocentrics actuated by the levers a b and pressing on the 
* of the axle boxes are shown in Fig. 4. 

_ Steam is supplied by two boilers, Field’s patent, one at each 
side of the car, and each being shut up in a kind of cupboard no 
heat or smell is transmitted to the interior of the car. 

The view at the top of the page shows the car tried on Wednes- 
day morning. The other views illustrate the principle of con- 
struction patented by Mr. Grantham. 





WALKER’S DIRECT ACTING EXPANSIVE 
STEAM PUMP. 

DIRECT-ACTING pumping engines are now coming into general 
use in this and other countries, and are particularly adapted for 
draining mines, from the fact that such machines require no costly 
foundations, as is the case where the Cornish system of pumpi 
is adopted. Considerable objection, however, has been poe | 
against these engines in consequence of their not being 
to work expansively, and the one we now illustrate, the invention | 








of Mr. Walker of Shaw Hall, Newton Moor, Mancliester, has b en | vent piston rotating, A and A' supply ports, E main exhaust pas- 


intended by the inventor to overcome that objection. | sage, and N steam inlet. ; 
The steam cylinder i+ on the three-ported principle, having a! The action of the mechanism for reversing the piston valve is as 
circular valve-box, and fitted with pistun valve D to corespond, , follows:—When the piston is near the end of the stroke, the port 
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SECTIGNAL ELEVATION 





eduction passages O and O' lead from the outer ends of valve | M leading to the exhausting side of steam cylinder uncovers the 
casing F and F! to the centre of steam cylinder, but on opposite | central port S, and the steam acting upon the outer end of the 
sides, as shown, X and X!; exhausting ports leading to opposite | pisvon valve at F!, the equilibrium is disturbed and the slide valve 
ends of main piston, Pisa tap to take off condensed water and pre- | reversed automatically, It will be noticed that the circular, or 
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piston valve, is made to close its own exhaust port, and that 
exhaust port is immediately afterwards charged with ‘live steam ” 
from the main cylinder; this “live steam,” along with that which 
has been shut in to form a “cushion,” expands, and serves to 
force the valve over whenever either of the ports M or M! shall 
uncover to the exhausting side of the piston S or S!. 

Having now described the valve action, the method of working 
cupeenaiveny will be readily understood. The steam piston is made 
hollow, and in fact is a moving steam chest or receiver, taking its 
supply through the facing N, and elongated slot C. The point of 
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ever, from which the harbour was well sheltered, were the most 
frequent and severe in that locality. The western breakwater was 
exposed to the whole force of the Atlantic, and the effect of the 
fury of the storms was increased at Alderney by the rapidity of the 
tides near the island, occasioned by a air confluence of cur- 
rents in the bay of St. Malo, The breakwater was constructed on 
the “‘pierres perdues ” system - a mound of rubble-stone being de- 
posited in the line of the proposed work from hopper-barges, towed 
out by steam-tugs. As soon as the mound was sufficiently con- 
solidated it was surmounted by the superstructure. The stone 





cut-off absolutely depends upon the length of the slot or 
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D, on the top side of main piston, which is arranged to pass over 
either of the supplementary ports A or A‘, as the case may be, 
and thus shut off any further supply of steam from the interior of 
piston to valve chamber, thé remainder of the stroke being per- 
formed by expansion alone. It will also be observed that the 
valve-box always receives a supply of dry steam, which ensures a 
more positive valve action than can be maintained when the main 
supply must necessarily pass through the valve casing. It is 
claimed by the inventor that this is the only direct-acting steam 
pump which has come under his notice, having but two moving 
parts—with the exception of the pump valves--which at the same 
time works expansively. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








STEAM SAPPERS, 

Sm,—-I think you dealt rather hardly with the steam sapper in 
your last impression, and venture to ask a little space to explain 
inatters, 

It is quite true that the steam sapper has been recently cut 
down in weight, but the cutting down has been accomplished 
without any loss of efficiency, thanks to the skil) of the maker and 
the great precautions which were taken to secure good workmanship 
and good material, I have no interest in the matter one way or 
the other, and I speak of good workmanship and material, not be- 
cause I have seen these useful little engines in course of construc- 
tion, but because I know that the results obtained with them in 
practice could only be had if good workmanship and materials 
were used. 

Weight is a disadvantage, not an advantage to a traction engine. 
It is the rough-and-ready expedient of the less competent designer. 
To get strength he makes things heavy. I have had numerous 
opportunities of studying the working of the steam sapper, and 
that yet more admirable little engine its congener, which may be 
seen doing good service at all the icultural shows; and I am 
am very far indeed from agreeing with you that the sapper is inca- 
pable of doing rapid work in the Ashantee country. Time proves 
all things, and I feel confident that it will demonstrate the efti- 
ciency of the steam sapper. I enclose my card. ENGINEER, 

London, Nov, 25th, 1873. 





GAS FIRE COMPETITION, 


Sir,—Understanding that in the approaching competition be- 
tween the inventors of gas fires, which is to be held in presence o 
a jury to be appointed by the Society of Arts, the two classes of 
stoves, namely, first, those which are intended to carry away the 
products of combustion, and, secondly, those which retain the pro- 
ducts in the apartments, are to be compared together, I ask you 
to permit me to suggest very respectfully to the judges that the 
two classes should be in the trials kept apart, and that the samples 
of each class should be compared only with their congeners, and 
not promiscuously, The reason of this suggestion is obvious, for 
those inventions which profess to consume the products in the 
apartment itself, would possess the unfair advantage of retaining 
that amount of heat which is necessarily carried away in the 
heated nitrogen, aqueous vapour, and acidulous products through 
the chimneys of that class of stoves whose use is alone consistent 
with the prevalence of a pure respirable medium. It is hardly 
needful to add that those persons who assert that those deleterious 

wroducts can be annihilated in the combustion are under a 
amentable delusion. 

24th Nov. 1875. 


FIaT JUSTITIA. 
THE FALL OF THE NORTHFLEET SHAFT. 

Sir,--I write to point out a slight error in the section of this 
chimney which appeared in THe ENGINEER of last week. The 
broken line, indicating the profile of the shaft after the fall of the 
upper part, is placed one stage too low down. The top of it should 
be 160ft. from the ground instead of 134ft. as shown. 

I do not know why it has been assumed that the Northfleet 
chimney had a cast iron cap, but your correspondent Mr. Baker 
will have seen by this time that I share his own preference for 
brick. It might be interesting to have a sketch and some parti- 
culars of the construction of the brick chimney cap at his own 
works, or, at any rate, to know how much it projects, what is the 
the shaft wall to which it is attached, whether the shaft is round, 
square, or octagonal, and whether the brickwork of the cap was 
set in cement. JAMES CUBITT. 





INSTITUTION OF CIVIL ENGINEERS. 
(Tuesday, November 25, 1873.) 
T. HAWKSLEY, Esq., President, in the Chair. 

THE paper read was an “Account of the Construction ard 
Maintenance of the Harbour at Braye Bay, Alderney,” by Mr. 
Leveson Francis Vernon Harcourt, M.A., M. Inst, C.E. 

The harbour at Alderney, designed by the late Mr. James 
Walker, Past President, Inst. C.E., was commenced in 1847, The 
Admiralty intended, in the ;first instance, to make only a 
harbour, but subsequently gave directions for the enlargement of 
the scheme, In 1848 the design, then in course of construction, 
consisted of a harbour of 150 acres, with a of water of three 
ieee ane Ceeeens, Ceemusee 20 S50 wan oan ote Wy we 
breakwaters. western breakwater, about 4700ft. in length, 
had been constructed, but the eastern breakwater was abandoned, 


and the harbour was nent); eS ea hee 
any quarter between N.. Me. and E. E. Westerly winds, how- 





was obtained from quarries at Mannez, on the north side of the 
island, distant about two miles, and was conveyed to the works by 
a railway. The superstructure consisted of a sea-wall and of a 
harbour-wall, 14ft, and 12ft. thick respectively, founded at first 
at the level of low water, and built without mortar entirely with 
this stone, the intermediate space being filled with rubble ; the 
batter of the sea wall being Yin., and of the harbour wall 4in. to 
lft. To protect the lower or quay level, which was 6ft. above 
high water, a promenade wall was built on the seaside, about 14ft. 
high, consisting of two masonry walls set in mortar, with filling 
between. The outer wall rested on the seawall, and the inner 
wall on the rubble filling between the sea and harbour walls ; the 
whole forming the base of the upper or promenade level. As this 
structure proved liable to damage by storms the design was modi- 
fied, in 1849, at 410ft. from the shore. The foundations of the 
sea-wall were then commenced at 12ft. below low water, with a 
width of 23ft. at the base; the first five courses, each 3ft. thick, 
being composed of Portland cement concrete blocks, faced with 
granite headers, each course having a set off of 1ft. on the face. 
The upper portion of the sea-wall was built of Mannez stone set in 
Medina cement, with a batter of Gin. to 1ft., and the width of the 
wall was increased 9ft. at low-water level. The harbour wall was 
founded 9ft. below low water, and was 14ft. wide at the bottom. 
The first four courses were composed of Portland cement concrete 
blocks ; the rest of the wall was built of Mannez stone set in 
cement, the batter of the face throughout being 4in. in a foot. 
At the back the walls were carried up vertically, the space of 21ft. 
between them being filled with concreted hearting. ‘The pro- 
menade wall was built of solid masonry in mortar, and both the 
upper and the lower roadways were paved with granite pitching 
and copings, and a line of rails was laid down at each level. The 
quay level was 6ft. above high water and 25ft. wide, and the upper 
level 14ft. higher and 14ft. wide. 

The base was always carried out considerably in advance of the 
superstructure, so that three or four years could be allowed for 
settlement before building the superstructure upon it. Staging 
was erected in the line of the work, supported on round piles, 
which were buried a few feet in the base. The lower courses were 
then brought up to low-water level, by divers, in lengths of about 
6Oft. During each spring tide, in favourable weather, between 
April and September, the structure was raised nearly up to quay 
level. At the close of each season’s work, a strong cross wall was 
built at the end to protect it during the winter, and the upper 
portions were completed in the winter months, The fore- 
shore was raised, on the seaside, by tipping large stones over the 
wall, so as to protect the sea wall up to low water; and the 
harbour foreshore was raised to about 6ft. below low water close to 
the wall, 

In 1860, when the superstructure had been carried out 2700ft. 
from the shore, the design was somewhat modified. The 
breakwater was narrowed by reducing the width of the quay to 
20ft., the batter on the sea face was altered to din. in a 
foot, solid masonry was substituted for the concreted hearting 
and the foundations of the harbour wall were commenced at the 
same level as the sea-wall. The head was built in 1864, The 
foundations were laid 24ft. velow low-water level, across the 
whole width of the breakwater. ‘I'he first nine courses, each 3ft. 
thick, consisted of concrete blocks faced with granite headers ; 
the upper portion was built of masonry in cement. The most 
exposed face stones were joggled and dowelled together, and 
several of the corner quoins were further secured by iron bars and 
diagonal straps. Two red leading lights on the shore marked the 
entrance to the harbour at night. 

The work of maintenance had proved very difficult, owing to 
the great force of the sea, The superstructure had been damaged 
several times by storms during the winter months, but the 
breaches had in every instance been repaired in the following 
summer. The foreshore had also constantly been lowered near 
the sea face of the breakwater by the sea, and had only been 
maintained by continual deposits of stone. 

The cost of the works of construction and maintenance, to 1872, 
has amounted to £1,274,200, of which £57,200 had been expended 
in repairs. The harbour was transferred from the Admiralty to 
the Board of Trade in 1866, The engineers who successively 
had charge of the works were as engineers-in-chief,' Messrs. Walker, 
Burges, and Cooper, Messrs. M‘Clean and Stileman, and Sir John 
Hawkshaw ; and as resident engineers, Mr. Parkes, Mr. Rhodes, 
Mr. May, and the author. The contractors for the whole of the 
works were Messrs. Jackson and Bean. 

The breakwater at Alderney, lying open to the west, was 
exposed to a far heavier sea than St. Casherine’s Breakwater on the 
east side of the island of Jersey. St. Catherine’s Breakwater, 
though built similarly to the original design for the Alderney 
breakwater, and stretching more than 2000ft. into the sea, had 
been maintained at a very slight expense, and no foreshore had 
been deposited onthe mound since the completion of the works in 
1856. Besides being exposed to a very heavy sea, the outer por- 
tion of the Alderney Breakwater was built in an unusual depth of 
water, reaching at the head to a depth of 130ft. below low water 
of ordinary spring tides, or to three times the extreme depth of the 
foundations of the breakwaters at Cherbourg and at Plymouth. 
The settlement of the superstructure on the hugh mound, amount- 
ing to about one-twentieth of the height of the mound, caused 
cracks in the masonry between the work of different seasons, 
which, though made good as far as possible, formed weak points to 
the attacks of the sea. The great recoil also of the waves from 
the high sea wall increased the force of the sea, drew away the 
foreshore from the wall, and helped to loosen the face stones. 
The damaging effects of the sea were not fully experienced till 
the work was completed ; otherwise probably the evils might have 
been in a great measure averted by a modification of the design. 
To have carried the foundations lower, and to have made them 
level in cross section, with no structure above the quay level, and 
less batter on the sea face, would have strengthened the structure. 
But whether the Government would have tioned a ider- 
able increase in expense was doubtful, and at the time of the 
latest modifications there were no sufficient reasons to justify such 
a change, 

From a series of soundings taken by the author in 1870, 1871, 
and 1872, it appeared that the rubble mound tended to assume a 
slope of 7 to 1 from the sea-wall down to about 20ft. below low 
water of spring tides, changing at that depth to a slope of 14 to 1. 
In shallow water the change of slope took place 15ft. below low 
water, but the lower slope was flatter. 

The mound was liable to be disturbed by the seaasfar as 80ft. or 
90ft. from the wall on the sea side, and to a depth of 20ft. below 
low water. Beyond those limits, which applied to the outer por- 
tion of the breakwater, all action of the sea ceased. The limit of 
depth varied with the depth of water in which the mound was 
situated, but the limit of distance remained approximately con- 
stant throughout the whole length of the breakwater. 


= 


SourH Krysineton MussuM.—Visitors during the week end- 
ing 22nd November, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m, to 10 p.m., Museum, 11,249 ; Naval and other collec- 
tions, 795 ; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m. till 4 p.m., Museum, 1633; Naval and other collec- 
tions, 45 ; total, 13,722 ; average of week in former 
years, 10,168 ; total from the opening of museum, 12,921,611, 
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NAVAL MusEuM, GREENWICH.— The valuable and interesting 
collection of naval models of late years exhibited at South Ken- 
sington has now been removed to the Naval Museum at the Royal 
Naval College, Greenwich, which will shortly be thrown open for 
the admission of the public. This collection contains models of 
ships, boats, ordnance, and stores of various kinds in use in her 
Majesty’s navy since the early part of the sixteenth century. They 
were originally placed in Somerset House. In their present posi- 
tion they will prove of much value to all students of naval archi- 
tecture and marine engineering. It is hoped that many additions 
may be made to the collection by the loan of models of works of 
private shipbuilders and marine engine makers, who may desire to 
exhibit them as illustrations of the advance continually being 
made in the science of naval architecture. 


River GunBoats.—Among the works now being carried out by 
Germany for strengthening the western frontier is the establish- 
ment of a flotilla of iron-clad gunboats on the Rhine. The nucleus 
of this flotilla consists of four French gunboats which were cap- 
tured in the second battle of Orleans, and were stationed at May- 
ence last year. Two others, which are now being built by 
the Weser Shipbuilding Company, are to be ready next spring. 
The strength of the flotilla is to be gradually raised to twelve boats, 
and they will draw only 5ft. of water, so as to be used on the 
Moselle as far as Thionville and other affluents of the Rhine. They 
cannot at present go on the Rhine any farther than Rastatt, but it 
is proposed to deepen the bed of the river so as to make it navigable 
for these gunboats as far as Strasburg, or even Breisach. They 
will be covered with iron plates lin. thick, and armed with two 
short 15-centimetre guns. Similar gunboats have lately been esta- 
blished by Austria and Turkey on the Danube, and others are 
being constructed by the Dutch, Russian, and Italian Govern- 
ments.— Pall Mall Gazette. 


* TURNING THE First Sop OF A LARGE COAL-FIELD IN SovutH 
YORKSHIRE.—On Wednesday afternoon, there was a large assem- 
bly of gentlemen and others interested in the iron and coal trades 
at Carlton, about four miles from Barnsley, to take part in the 
proceedings connected with the turning of the first sod of the New 
Carlton Colliery by Lord Wharncliffe. The coal-field, which was 
leased by the Yorkshire and Derbyshire Coal and Iron Company 
(Limited) from Lord Wharncliffe and other owners, occupies an 
area of over 1500 acres, being one of the largest in South Yorkshire. 
The owners propose to sink two 14ft. shafts clear inside the 
tubbing to the Barnsley bed. The coal, which is known to be of 
first-class quality, measures nearly 9ft. in thickness, and is ex- 
pected to be met with about 300 yards from the surface. The 
shafts are about to be sunk in a field close to the Midland line 
from Leeds to Sheffield, and within a short distance of the Barns- 
ley Canal. The company propose to erect a large number of coke- 
ovens and houses for their workpeople near the colliery. A large 
surface plant, together with powerful machinery, will be put down 
in order properly to develope the coal beneath. 


TEMPERING STEEL, &c.—M,. Caron made a communication to the 
Paris Acad of Sci , on the 20th ult., respecting the method 
of tempering steel and treating burnt iron. ‘A piece of steel,” 
he says, *‘is generally hardened and then tempered down to the 
requisite condition.” He objects to this as an unnecessary trial of 
the metal, and, moreover, the plunging of red-hot steel into cold 
water causes cracks, or “‘ shakes, to occur ”—to appear would per- 
haps be the better word, as they Pye -ad already existed, but 
were not apparent ; and he declares that after many experiments he 
found that if the hot steel be plunged into boiling instead of cold 
water an excellent temper is obtained by a single operation. M. 
Caron informed the Academy alse that the same treatment was 
applicable to ‘‘burnt,” that is to say to crystalline and brittle 
iron, resulting from imperfect forging. Itis only necessary to heat 
the burnt bar to bright redness, plunge it into a boiling solution of 
sea-salt, and leave it there till the iron and solution are of about 
the same temperature. A curious phenomenon takes places during 
this operation : the iron, when plunged into the salt solution, is 
immediately covered with a coating of white salt, which isolates 
it from the liquid and greatly retards its cooling. He | og od 
recommends this treatment for finished forgings. If they have 
been thoroughly wrought the tempering can do them no harm, 
while if, on the contrary, they have been submitted to too much or 
too prolonged heat, the process, as already stated, corrects the 
faults. 


Peviatt’s Ramway CARRIAGE Door Lock.—Mr. W. C. Pellatt, 
of New Cross, has brought out a very ingenious invention, that 
has not for its object to make it safe or easy to enter or leave 
trains in motion, but to render it impossible. Mr. Pellatt’s appa- 
ratus is self-acting, and has as its principal feature a pair of cen 
trifugal balls, acting after the manner of governors, that are set 
in motion by one of the axles of the railway carriage, and act upon 
levers and connections that give motion to bolts at the bottom of 
the carriage doors. When a’ train is in motion the centrifugal 
apparatus is acted on, and it in turn operates upon the lever con- 
nections that throw up the bolts, and secure the doors of the car- 
riages. The doors will continue locked as long as the carriages 
move with sufficient rapidity to keep the centrifugal apparatus in 
motion. When the carriage stops r governor balls fall, and the 
connecting levers draw the bolts downwards, when the doors 
can be opened in the ordinary way. The locking bolts at the 
bottom are not intended to supersede the ordinary catches 
in the middle of the doors. The bolts are bevelled on the 
outer side, so that the doors of the carriage may be closed, even 
although the bolts have been raised by the starting of the train to 
the locked position. Mr. Pellatt’s working model has been shown 
to numerous engineers and other railway officials, who pronounce 
it, as we are informed, the most effective apparatus they have 
seen for the intended purpose. Whether companies will adopt 

is protection of p gers from the consequences of their own 
foolish acts remains to be seen. The general objection to locked 
doors is obviated in this case inasmuch as the doors would be ipso- 
facto unlocked by the stoppage of the train. The parts of the ap- 
paratus are few, simple, and strong, and not likely to prove 
expensive, either in first cost or for keeping in working order. 


Tue IRONCLADS OF EuRoPE.—The Cologne Gazette prints a list 
of the ironclads of the maritime Powers of Europe in 1873, which 
it professes to have derived from recent and trustworthy sources. 
England, according to this, has a war navy of 38 vessels, and of 
28,000-horse power, and 595 guns. Its home fleet consists of 14 
large plated vessels, 4 plated batteries, and 5 plated gunboats, of more 
than 30,000-horse power, and carrying 102 guns. The war navy 
of Russia counts 15 plated frigates and 4 cupola vessels, of 12,000- 
horse power and 154 guns. The home squadron includes 10 tur- 
reted ships and 3 plated batteries, with 2710-horse power and 94 
guns, Germany has a war navy composed of 3 plated frigates, of 
2900-horse power and 55 guns (not including 5 plated frigates and 
1 plated corvette, of 5100-horse power, and 48 guns, now in course 
of construction). The German coastguard fleet consists of 2 tur- 
reted ships of 600-horse power and 7 guns. The war navy of 
France is composed of 16 plated frigates and 12 plated corvettes, 
of 17,200-horse power in all, and carrying 316 guns. The French 
home squadron contains 14 turreted vessels, 16 Fn batteries, 
and 6 rams, of 9320-horse power, and carrying 268 guns. Austria 
has a war navy of 7 plated frigates and 4 casemated ships, of 8150- 
horse power, bearing 182 guns. There is no Austrian home 

uadron. The Italian war navy — of 12 plated frigates, 2 
plated corvettes, and 1 ram of 9100-horse power, and having 168 
guns. Turkey possesses a war navy of considerable strength, com- 
—_ of 15 large plated war vessels, 2 of which have Yin. plates, of 

-horse power in all, and i i ee of the heaviest 
calibre. Spain has 7 plated —— of suas boost and 140 
hife in her coast fleet 








3;W are 3 turreted ships, of 1800- 
se and 9 guns. Finally, the Netherlands dis- 
orse carrying ge 





a coastguard fleet of of various kinds of 8805- 
Porwe power, and bearing 114 guns. 
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RAILWAY MATTERS. 


A RECENT geological survey reveals the important fact that on 
the line of the Northern Pacific Railroad, in the Rocky Mountain 
district, there exists a coal-bearing region of 25,000 square miles 
in extent, the strata of available fuel buried there varying in 
thickness from 5ft. to 35ft. a" 

Notice of intended application to Parliament has been given to 
enable the London and North-Western and Lancashire and York- 
shire Railway mene jointly to construct a railway from the 
London and North-Western Railway at Huddersfield to the Lan- 
cashire and Yorkshire Railway at Elland, with power to ap- 
poiata joint committee or board of directors to manage the joint 
line. 

In order to facilitate the works now in progress for the construc- 
tion of the great railway bridge over the river Tay, a telegraphic 
cable is in course of being laid down for the purpose of effecting a 
communication between the various points of the works on either 
side of the river. The first portion of this cable was successfully 
laid last week between the contractor’s offices on the north and 
south sides of the river respectively. 


Iv is reported from Valparaiso that the Peruvian Congress has 
just passed two important measures—one for the issue of 6 per 
cent. Treasury bonds to the amount of 255,000 for the purchase of 
stock on the Southern Railway, the other for the issue of 6 per 
cent. Treasury bonds to the amount of 2,700,000 for the purchase 
of new rolling stock for the Valparaiso and Santiago Railroad. 
Perhaps English manufacturers would do well to try to secure these 
orders for rolling stock. 


Ir is said that the Crédit Industriel has purchased the Athens 
and Pirswus Railway from the English company which constructed | 
it for the sum of £105,000. This news, however, requires confirma- | 
tion ; the profits of the line are certainly such as very few rail- | 
ways give; but unfortunately there are still pending lawsuits | 
between the builder and the company, which a new proprietor 
would not willingly take upon himself. It was this outstanding 
litigation which compelled the Athens-Lamia Railway Company | 
to discontinue the negotiations it had began a few months ago for 
the purchase of the line. | 


THE works on the Severn Bridge Railway, the Act for which | 
was obtained last session, are to be proceeded with at once, but it | 
is expected that some time will be taken up in the purchase of | 
land over which the railway on the forest side of the Severn will 
pass. The line commences in the township of Lydney, near the 
parish church there, and the river will be spanned at a point called 
the Wheel Rock. The Gloucester and Berkeley Canal Company 
have decided to contribute £50,000 of the capital required for the 
construction of the bridge and the railway, in the belief that the 


opening of the line for traffic will be the means of materially | 


increasing their revenue by producing an important trade at the 
new docks and affording access to new markets. 

A PHILADELPHIA paper says :—‘‘ The Philadelphia and Reading 
Railroad Company has placed at the crossing of its Germantown 


and Norristown Branch and Columbia Avenue, where the Union | 


Passenger Railway cars pass the track at a very steep grade, a 
novel arrangement to protect the lives of those who use that 
throughfare. A narrow gauge railroad has been built across Colum- 
bia Avenue, on which is mounted an iron fence on four wheels. 
The fence closes up ina very narrow space, and when not in use it 
is run in the signal-house at the corner. When the train is 
signalled, the man in charge, instead of waving a red flag, seizes 
the fence and stretches it completely across the street, thus pre- 
venting either pedestrian or vehicle from passing until the train 
has moved on, and thereby saving many too venturesome persons 
from accident. . 


THE following order has been issued by Mr. Cooper, the general 
superintendent of the Atlantic and Great Western :—“‘ In order to 
more fully inform the travelling public, more especially aged and 
infirm persons, as well as to enable passenger trains to make as 
brief stops as possible at stations, passenger train conductors will, 
as soon as possible after leaving each station, announce distinctly 
in each coach the name of the next regular station at which the 
train will stop; and immediately preceding the arrival of the 
train at a station the brakesman will step inside of each coach and 
close the door (when practicable) and announce distinctly the 
name of the station twice. In case of any extra stop being made, 
or for railroad crossing at which there is no regular stations, con- 


ductors and brakesmen should exercise great care that passengers | 
quartz reef. 


are not permitted to debark by mistake.” Another general order 
forbids engineers from sounding their whistles when any part of a 
passenger train is passing. 

Ir is stated that the long pending question respecting the con- 
cession for a railway vid Thebes, Livadia, &c., to the northern 
frontiers of Greece, with a view to its ultimate connection with 
either the Turkish or Austrian lines to Vienna, has at length 
received a satisfactory solution, and that a convention has been 
signed between the Government and a combination of capitalists 
for carrying out the construction of the line, which is obviously of 
great importance to Greece. The company, which has been formed 
for the purpose, has retained the services of M. Piat, a French 
engineer, one of the original projectors of the undertaking. The 
coneession is for ninety-nine years, at the expiration of which time 
the railway reverts to the State. According to the terms of the 
contract it isto be finished within three years, ani the Government 
engages to pay the company a subsidy of 15,000,000f., in three in- 
stalments of 5,000,000f. each the first of which is to be paid as 
soon as the line is opened to Thebes; the second when it reaches 
Livadia; andthe third when the railway is finished to the Turkish 
frontiers, which it is proposed to cross opposite the town of Larissa. 
It is earnestly desired that nothing will occur to prevent this pro- 
ject being carried into execution. 

THE International Bridge at Buffalo is built in three divi- 
sions, first, from the Canada shore to Squaw Island, 19674ft.; 
second, across Squaw Island, 1167ft.; third, thence over 
Black Rock Harbour to the American shore, 517ft., making a 
total length of 3651}ft. (nearly three-quarters of a mile). In 
the main river there are seven spans, four of 190ft. cach, and 
three of 240ft. each, besides two draws, in the middle of 
the river, each 160ft. In Black Rock Harbour. there are two 
draws of 90ft. each, and one span 220ft. long. In the main 
river there are eight piers and two abutments, and in the 
harbour two piers and two abutments. All the abutments 
are uniform in size, 40ft. by 30ft. each on the level of the 
bridge seat, Great difficulty was experienced in finding a solid 
bottom upon which to place the caissons forming the foundations 
of the piers, but these were ultimately overcome by the indomit- 
able energy of M. Czowski, who, in the course of the operations, 
brought into use several inventions of his own, a description of 
which our limited space precludes us from fully entering upon. The 
piers are of blue 1 t and freestone, and are made wedge 
shaped, or cut-water form, cased in half-inch iron shields rolled in 
single plates, which effectually split up the blocks of ice rushing 
upon them. The two central piers are 47ft. and 48ft. deep. 
The superstructure is that known as Pratts’ Truss; the 
respective weights of the different spans over the river are 
190ft., 130 tons ; 240ft., 208 tons ; 362ft. draw, 353 tons, the entire 
quantity of iron used in the bridge exceeding 2000 tons. Across 
Squaw Island the bridge is carried by trestlework, which will 
eventually be filled up with earth to form an enbankment. Near 
the eastern shore of the river a swing bridge turns upon a pivot 
pier. When ae this will leave two spaces, each about 180ft., for 
the passage of masted vessels. The swing bridge, which is the 
largest ever constructed, is worked by a steam engine, and can be 
opened and closed in less than one minute. The total cost of the 





bridge will reach about a million and a-half of dollars, but an 
enormous traftic is likely to pass over it, 


NOTES AND MEMORANDA. 


THERE are 59 small coal basins in France— the most important 
being those of the Loire and of St. Etienne. The coal production 
in 1787 was 211,190 tons (of 2200 Ib. each), and in 1868 it reached 
12,800,000 tons. The greater part of this coal is bituminous. 

PROFESSOR ANSTED gives the following as the coal supply of the 
world :— British Islands, 12,800 square miles ; France, 2000 square 
miles ; Belgium, 520 square miles; Spain, 4000 square miles; 
Prussia, 12,000 square miles; Bohemia, 1000 square miles ; United 
States, 113,000 square miles; British North America, 18,000 
square miles; total, 152,520 sjuare miles. 

THE Athenwum says that on the recent expulsion of the Jesuits | 





| from the Roman College, the Padre F. Secchi was requested to | 


remain at his post, in order to take part with Prof. Palmieri, o: 
Naples, in the observation of the transit of Venusnext year. He, 
however, declined to do so, unless the rights of the Pope over the | 
Roman Observatory were fully recognised by the Italian Govern- 
ment. 

THE weight of the new fractional silver coin of the United | 


| 


| States is metrical, the weight of the half dollars being just twelve 


and one-half grammes, the quarter dollar six and one-quarter | 
grammes, and the dime two and one-half grammes. These will be | 
the first issue of silver coins of the metric standard established by 
the last Congress. The value will be one-half of one per cent. in 
excess of the former standard. 

Some interesting experiments on Prince Rupert’s drops have 
been made by M. Victor de Luynes. Instead of inducing the 
rupture of the glass by mechanical means, he subjects the drop to 
the slow solvent action of hydrofluoric acid. The solution proceeds 
quietly, whether the inflated end or the delicate tail be acted on, 
until a certain point is reached, at the origin of the neck, when 
the remainder of the drop suddenly becomes disintegrated. 

M. GRUNER, according to the Scientific American, has been engaged | 
in measuring the quantity of heat needful to effect the fusion of cast 
iron slags, dross, and steel, in order to compare the heat produced | 
in blast furnaces with the heat utilised. He finds thatcastiron melts | 
at from 2664 deg. to 2874 deg. Fah. The heat of a hot blast iron 
furnace, for cast iron, is ordinarily reckoned at 3092 deg. Fah. 





| Bessemer steel, according to M. Griiner, melts at 2912 deg. Fah, 


Siemens estimates the heat necessary in a furnace to melt steel as | 
3600 deg. Fah. 

THE director of the New York Meteorological Observatory has 
recently issued his report for 1872. In it he has continued his 
statements relative to the investigation of the question, whether 
a change has occurred in the temperature ot the United States 
within the last century. He affirms that there has been nochange 
in the temperature in any part of the Atlantic States. Numerous 
instances are given which go to establish the stability of the 
climate. Certain oscillations of temperature are mentioned, but 
these are referred to influences of a temporary or a local character. 


SomME comparative experiments have been conducted by Prof. 
Jacobi, of St. Petersburg, with the view of determining whether the 
electro-deposition of iron is afiectel by powerful magnetic 
influences. Accordingly solutions of the double sulphate of iron 
and magnesia were reduced in two vessels, side by side, and placed 
under similar conditions, except that one of them was surrounded 
by an electro-mgnetic spiral. After the experiment had continued 
for a month it was found that the same weight of iron was reduced 
in each vessel. The iron, in both cases, was deposited in the form 
of a tube on a cylindrical core, but in the vessel surrounded by the 
solenoid the particles of iron were curiously aggregated towards 
the two ends of the tube. 


THE reports of the Government mining registrars and surveyors 
for the quarter ended June 30th, 1873, show that the gold mining 
industry in Victoria is in a very prosperous state. From the 
information obtained by the surveyors and registrars from gold- | 
buyers and others, it appears that the total yield of gold obtained | 
during the quarter was 283,2480z. There were 35,806 alluvial | 
miners, and these obtained 123,643 oz., but the 17,079 quartz miners 
obtained 159,605 oz. The number of miners at work during the 
quarter was 52,885, of whom 14,145 wereChinese. The deepestshaft 
in the colony is one sunk byaStawell company, the Magdala, which, 
early in September, went 1225ft. from the surface, and sinking was 
still being proceeded with. In Augusta very fine nugget was found 
in the Eldorado claim, Smythesdale. The gross weight of it was 
175 oz. 12 dwt., and the estimated weight of pure gold 170 oz. 
It was obtained at a depth of 155ft., and 250ft. from the nearest 
No fine gold was visible near where it was dis- | 
covered. | 

Dr. JoHN Nicot describes, in the British Journal of Photo- | 
graphy, a new mode of making lime-light cylinders, as follows :— | 
Four parts of precipitated chalk are intimately mixed with one 
part of heavy carbonate of magnesia, and the whole made ‘into a 
stiff paste with mucilage of gum arabic. The mass should be well 
beaten in a mortar, or in any other way to ensure thorough 
incorporation, and made a little stiffer than glazier’s putty. It 
may then be rolled on a slightly oiled marble or porcelain slab, or 
smooth board, till it assumes the form of an ordinary ruler, and 
then cut into suitable lengths. The holes are easily made with a 
wire of the proper thickness ; and if the’wire be “ olive ended,” like 
those used for piercing tobacco pipe stems—that is, having a tiny 
bulb or button at the end to be inserted—it will penetrate 
straighter and easier. The cylinders thus finished only further 
require drying, whi¢h may readily be done in the kitchen oven ; 
and, as they must be thoroughly dry, they may be left there for 
two or three days. 


Ir is announced, says the American Manufaacturer, that Mr. A. 
Ladiguin, of St. Petersburg, has overcome the difficulties which | 
have hitherto stood in the way applying the magneto-electric light | 
to the purposes of illumination. He has constructed a machine, | 
vetuned by a three-horse power engine, which, he declares, can | 
keep several hundred lamps going, the lights being regulated by a | 
simple contrivance. Hitherto the want of steadiness has been ob- 
jectionable, and was caused by its dependence on the uniform proxi- 
mity of two carbon points, which, when heated by the current and 
exposed to the air, were rapidly burnt away. In Mr. Ladiguin’s | 
invention only one piece of charcoalisnecessary. This is connected 
with the electro-magnetic machine, and inclosed in a glass tube | 
from which the air is extracted. The tube is then filled with gas | 
which will not combine with the charcoal at a high temperature, | 
and hermetically sealed. On the machine being set in motion the 

becomes gradually and equally heated, and emits a soft 
steady light, which will burn at the bottom of a mine, or even at 
the bottom of a river, as readily as ina street lamp, and at about 
one-fifth of the cost of coal gas. 

Ar-the recent meeting of the French Association for the Advance- 
ment of Science, M. Gourdon, of Lyon, described some novel facts 
which he had observed in the action of acids upon zine covered 
with certain metals. Zinc plunged into dilute solutions of sul- 
phuric, hydrochloric, and acetic acids is attacked only at the points 
where other metals are present. The metals which produce this 
phenomenon with most intensity are cobalt, platinum, nickel, and 
iron, Ammoniacal chloride of cobalt renders it possible to per- 
forate zinc with water containing only one 10,000th part of sulphuric 
acid, M. Gourdon applies these results to various procedures for 
engraving. By writing directly upon zinc with different metallic 
inks, making use of the most active, containing salts of cobalt, for 
the blackest parts, and passing it then into acidulated water, an 
engraved plate is obtained. ‘To reproduce leaves or plants, they 
are soaked in solutions of metallic salts, and applied to the zinc, 
which is then treated with weak acid. The author has discovered 
a new kind of heliographic engraving by transferring the silver from 
an ordinary photographic _ upon the zinc, which can be 

















attacked by the acids in the parts where the silver has been 
depesited, 
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A QRevrer'’s telegram from New York states that the navigation 
of the St. Lawrence river is closed. 

Messrs. VirpaAN AND Heapty have purchased the old estab- 
lished business of Mr. W. Hunt, formerly Hunt and Pickering, of 
Leicester. 

Amos Wuirtemore, of Cambridgeport, Mass., has obtained 1 
atent for a device whereby the momentum of the car is made to 
ift one end of the car in stopping, and the weight so raised is made 

so to act as to help the car forward in starting. 

Mr. ELtis, the Chairman of the Midland Railway Company, 
when speaking at Derby, remarked that it was clear from the 
amount of capital laid out in sinking coal pits, it was only « 
question of time as to when prices would be very greatly reduced. 


THE total number of admissions to the Vienna Exhibition from 
the cpening to the closing day was 7,250,000. Assuming that 
5,000,000 admissions were paid for at the rate of 2s, each, while 
1,250,000 were free, the total receipts would amount to only- 
oo or less than one-fourth of the estimated cost of the build 
ing alone, 

Sik ALEXANDER Murray has made the important discovery of 


| an extensive coal-field at St. George’s Bay, Newfoundland. He 


has ascertained, beyond all question, the existence of several 
workable seams of coal of a superior description, the extent of 
which can only be determined by boring. Much of it appears to 
be cannel coal, so valuable for the manufacture of gas. One seam 
is ft. in thickness, and only a few miles from the coast, 


THE Public Record, U.S., has the following:—‘‘ The monetary 
troubles are having a marked effect in all the markets, economy in 
fuel, as in everything else, being the order of the day. The 
wholesale buyers not being able to pay cash, and sellers reluctant 
to sell so stable an article on time, many orders, or rather contracts, 
for coal have been countermanded or cancelled. The collieries at 
Trevorton, worked by the Philadelphia and Reading coal and iron 
company, have suspended. Notice has also been given that the 
Greenwood collieries at Tamaqua will be suspended by the Lehigh 


navigation company. 


A MEETING of the shareholders of the Great Western Colliery 
Company was held in London, last Tuesday, for the purpose of 
sanctioning, or otherwise, the agreement proposed by the directors, 
to be entered into for the purchase of the Ty-mawr property, 
and also for the purpose of authorising the raising of the capital 
necessary to complete its purchase. After a good deal of discus- 
sion, the agreement was sanctioned, and, as to the capital, it was 
arranged that the directors should be authorised to raise £20,000, 
or so much thereof as may be necessary, by the issue of debentures, 
bearing interest at the rate of 10 per cent., repayable by instal- 
ments at the end of three, four, and five years. 


WE note, says the Scientitic American, with no small degree of 
gratification that the project of a colossal telescope, which is to be 
the largest and most complete instrument that modern scienitific 
knowledge can suggest, or ingenuity devise, is actually in progress 
of elaboration. The scheme of a “million dollar telescope,” to 
which we have so frequently referred, and which has encountered 
such an earnest support among large numbers of our readers, is in 
fact to be carried out ; though whether it will be found necessary 
to expend the whole of this large sum of money is not determined. 
It is known that the cost of the great Washington instrument, 
which was to be 50,000 dols., has not amounted to a sum greater 
than 30,000 dols.; and hence there is a possibility that that of the 
mammoth telescope now contemplated may fall below the large 
aggregate first proposed, . 

SEVENTY THOUSAND articles have been exhibited at the Vienna 
show, and 26,002 awards have been distributed, Of this aggregate 
number of premiums 421 were diplomas of honour, 3024 medals for 
progress, 5800 medals for; merit, 8326 medals for good taste, 978 
medals for art, 1998 medals for co-operation, and 10,465 diplomas 
of merit or honourable mention. These were awarded as 


| follows :—Austria (without Hungary), 5991; Germany, 5066; 
| France, 3142 ; Italy, 1908 ; 


Hungary, 1604; Spain, 1157 ; England 
and colonies, 1156 ; Russia, 1018 ; Switzerland, 722; Belgium, 612; 
Norway and Sweden, 554; Turkey, 470; Portugal, 441; United 
States, 411; Denmark, 309; Holland, 284; Roumania, 238 ; 
Japan, 217; Brazil, 202; Greece, 183; China, 118; Egypt, 75; 
Republics of Central and South America, 44; Persia, 29; 
Morocco, Tunis, and Tripoli, 20; Madagascar, &c., 10; Monaco, 9 ; 
Mexico, Siam, and Turkestan, each one. A Vienna telegram 
states that the number of visitors to the Exhibition from the 
opening day to the close was 7,254,687, of whom 2,196,360 entered 
without payment. 

THERE are pow to be seen at the offices of Mr. J. Whichcord, 
F.S8.A., Queen Victoria-street, a collection of Roman antiquities, 
discovered within the last two years on the site of the National 
Safe Deposit Campary’s premises, of which Mr. Whichcord is the 
architect. These interesting specimens are under the temporary 
care of the London and Middlesex Archeological Society, whose 
honorary secretary, Mr. J. 8. Price, F.S.A., has arranged on, and 
whose curator, Mr. W. P. Ivatts, gives explanations concerning 
them. The specimens include some exquisite samples of red glazed 
Samian pottery, in an admirable state of preservation, iron 
manacles, iron lamp stands, spoons, toilette implements, Roman 
accounts, knives, daggers, keys and lock-bolt, styli, chains, pins, 
fibulz, personal ornaments, &c. There is also a specimen of rough 
Roman concrete, and a portion of a “‘quorn,” or Roman mill, 
constructions similar to the latter being now made in Germany. 
The intense hardness of this concrete, and the unblemished surface 
of the Samian pottery, have already reopened inquiry as to whether 
modern concrete and pottery possess the strength and durability 
of the materials which have preceded them. It is probable that 
the Guildhall Museum will be the ultimate destination of these 
interesting relics ; rich specimens of Roman tesselated pavement, 
found in excavating Queen Victoria-street, and other archao- 


| Jogical treasures, being already in the possession of the civic 


authorities. 

Two double-light memorial windows have been lately placed in 
the chancel of the church of our Lady and St. Patrick, Oldham, 
The following subjects from the New Testament are arranged 
therein in boldly drawn and richly coloured medallions, three in 
each respective light, viz., Annunciation, Visitation, Flight into 
Egypt, Holy Family at Nazareth, Marriage Feast at Cana, Good 
Shepherd, Charge to St. Peter, Crucifixion, Resurrection, Ascen- 
sion, and Descent of the Holy Ghost. The spaces between each 
medallion are tilled up with chaste patterns in grisaille, inclosed 
by rich early English borders, These windows are the gift of Mrs. 
Sophia Ainsworth, relict of Mr. John Lees Ainsworth, late of 
Bankside, Oldham. The execution on glass by Mr. William 
Gardner, of the St. Helen's Stained Glass Works, after the car- 
toons of Mr. Casolani, of the same town, The same artists have 
likewise recently completed the following:—. double-light 
Baptistry window for the same church of very rich and elaborate 
design, with the Baptism of our Lord, and hrist blessing little 
children, in large figures, the gift of Mr. G. Kighley. One of the 
openings of a four-light window of Lady Chapel, in the conventual 
church of St. Francis, West Gorton, with a representation in full 
length figures of the Immaculate Conception of the B.V.; and in 
a panel underneath Pius IX. defining that dogma, the remaining 
three lights to be subsequently filled in with other suitable sub- 
jects. A smal! lancet window in St. Wilfred’s Church, Bedford- 
street, Hulme, with a figure of St. Margaret of Soo under a 
of his deceased 
wife. Three aisle windows representing Annunciation, Visitation, 
and Nativity in large medallions, on grisaille grounds and rich 
borders ; four lancets in St. Joseph’s Chapel, and four in Lad 
Chapel of St. Ann’s Church, Ashton-under-Lyne, with full length 
figures of Saints, 
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IRON HOPPER BARGE FOR DUNDEE HARBOUR. 





DESIGNED BY MR. DAVID CUNNINGHAM, C.E , DUNDEE. 
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THE drawings of the iron barge above, represent a method of con- 
structing barges by which an easy and inexpensive change can be 
made in the interior of the hold, so as to convert the barge from a 
hopper to a box or pan-carrying vessel, or vice versa. The hopper 
would be suitable for dropping dredgiugs in shallow water where 
ground in the vicinity of a harbour was intended to be reclaimed, 
Such a hopper has been at work at Dundee Harbour during the 
last two years. It was designed by Mr. D. Cunningham, C.E., the 
harbour engineer, to meet the special requirements of the situation, 
where an extensive reach of shallow ground is being enclosed from 
the river. The plan adopted is to use hoppers of the lightest 
practicable draught todropasmuch materialas possible, and then on 
the top of the ground so raised to tip wagons which have the con- 
tents of three-ton boxes emptied into them by steam cranes, As 
the ground, generally, would in course of time become too high 
for the employment of hoppers, it was found necessary to construct 
them in such a way that they could be rapidly and inexpensively 
converted into barges to carry boxes or pans. Mr, Cunningham, 
therefore, designed the hold in the interior of the barge in such a 
manner that wooden fittings for either purpose could be secured on 
transverse iron beams, When the barge is intended to carry boxes 
or pans, wooden beams are secured on the iron cross beams and 
battens placed on top of the wooden beams, so as to form as it 
were an open gridiron, on which the boxes are set. The top of the 
battens is intended to be high enough to permit the boxes to 
ground when discharged and reset empty. 

The present box-carrying barges employed at Dundee Harbour 
have watertight holds, in which the boxes are closely set, but it is 
found that the water shipped in rough weather as well as the 
material which falls between or at the sides of the boxes from the 
shoots, require to be taken out at certain delay and cost. It is 
thought, therefore, that by the adoption of the open hold system 
these disadvantages will be avoided. The boxes employed are of 
wrought iron, about 4ft. cube, weigh half a ton, and are calculated 
to contain three tons of dredgings each. ‘They are set closely side 
by side in the hold to receive the dredgings directly from the 
shoots of the dredgers, and they are hoisted and tipped directly by 
steam cranes into the wagons, which deposit the materials at some 
distance. This plan of depositing dredgings has been carried out 
by Mr. Cunningham at Dundee with much successandeconomy. The 
barge represented is 84ft. long, 154tt. beam, and 54ft. deep, having 
18in. of shear forward and Gin, aft. It carries 100 tons as a hopper 
and 90 tons as a box-carrying barge, which latter would be con- 
tained within thirty iron boxes. The performances of the hopper 
referred to have been very satisfactory. The place of deposit has, 
on the average, been fully a mile from the site of dredging, and at 
this distance 180,000 tons have been deposited by it alone in twenty- 
two months, and when the tides are favourable 600 or 700 tons 
may be discharged by it in one day. There is a crab winch 
placed towards one end, which is worked by one man until the 
chains raise the six doors high enough to be close and to admit of a 
large iron wedge being driven into a link upon the chain at a 
point at the winch end of the longitudinal supporting beams. On 
the load being brought over the depositing ground an easy stroke 
drives the wedge out of the link and allows the six doors to fall 
simultaneously, the cargo to be discharged and the barge to return 
to the dredger without stopping, and without casting off the tow 
rope from the tug steamer. * 

Mr. —— is at present having another barge constructed 
on the same p’ It is to be fitted up to carry boxes, and is in- 
tended to be converted into a hopper when a river wall which is to 
be constructed, has enclosed sufficient space from the river to 
admit of its profitable employment. The present cost of such a 
barge may be stated to be about £1500. 
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POPES’ PATENT “LONDON” STOVE. 

WE illustrate in the accompanying engravings a new stove 
brought out by Messrs. W. Pope and Son, Edgware-road :—B is a 
stove front having large spandrils, air-ways, or openings. C the 
back and sides of the fire-place, having deep wide corrugations or 
gills ; at the back and sides of C, in air, chambers E, are a series 
of thin flat gills or conductors, F, extending the whole depth of the 
stove, and forming a closed chamber, delivering hot air into pipes 
and chambers H, H, H, H, and thence through the front into the 
room or apartment, D is a solid fire-brick bottom at the level of 
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Tue LivERPOOL ScrENcE LECTURE ASSOCIATION. —This society, 
recently established, deserves notice and patronage. Their object 
is to supply a course of thoroughly sound lectnres at a moderate 
price, without any consideration of profits. The com:nittee ar- 
ranged for the following lectures to be delivered during the 
session :—1873 : October 18th—-Dr. Odling, F.R.S., F.C.S., Wayn- 
flete Professor of Chemistry in the University of Oxford, ‘* On 
Ozone,” with numerous experiments. November 12th—Dr. 
Huggins, F.R.S., F.R.A.S., &., “On Spectrum Analysis and some 
of its Applications,” giving special attention to the astronomical 
results; illustrated with electric light and diagrams. Decem- 
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the fire-bars, fitting up to the corrugations C. A is a sliding catch 
operating upon a regulating valve G, in the plate at base of the 
stove, closing and opening for the admission of external air. I is 
a register door for regulation of draught in chimney. Under the 
hearthstone, through the wall into external air, a channel is cut 
equal in area to the aperture in the base plate of the stove, the 
stove is fixed over such aperture as an i register stove. A 
fire is lighted as usual in the fire-place C D, no air bein 
admitted — ¢ bottom of the fire-place D; the fuel is — 
with air through the deep corrugations at back and sides of C, and 
radiating heat to the corrugation gills C, the hot air passing through 
into the gill plates F, and exposing a very large heating surface in 
chambers A, E, warming the admitted external air in its passage 
through, as shown in the engraving, and delivering the warmed air 
into the apartments through the apertures in front, B. The bottom 
being of fire-brick, and a non-conductor of heat, the fuel is 
almost entirely eonsumed, leaving but a small quantity of ash 
easily removed, 
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ber 19th —William Pengelly, F.R.S., F.G.S., “On Kent’s Cavern, 
near Torquay, Devonshire ;” Mr. Pengelly has devoted several 
years in exploring this cavern and bringing to light its pre-historic 
remains. 1874:—January 14th—Professor W. F. Barrett, F.C.S., 
“On the Analogy of Light and Sound,” illustrated with numerous 
oo. February 2ist—J. Norman Lockyer, F.R.S.., 
F.R.A.S., “On Recent Advances in Solar Physics,” with electrical 
illustrations. March 12th—Professor Balfour Stewart, M.A., 

D., F.R.S., Professor of Natural Philosophy in Owen’s 
College, Manchester, “‘On Radiant Light and Heat,” illustrated 
with the electric light and by numerous experiments. The lectures 
will commence at half-past seven p.m., precisely, in the Concert 
Room, St. George’s Hall. Season tickets for ladies and gentle- 
men, price 10s. each, entitling the holders to reserved seats, 
may be obtained by application to the secretary, or to the trea- 
surer, Mr. James N. Shoolbred, C.E., 3, York-buildings, Dale- 
street, Liverpool. ay on tickets, unreserved seats, cost 2s, each 
—nothing can well be cheaper. 
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FoBLISHER’S NOTICE. 


*.* With this weex's number we wsue as a Supplement a four-page 
Vithograph, rep: esenting the ironwork of the London, Chatham, 
and Dover Railway Goods Warehouse, Blackfriars. Each number, 
as issued by the publisher, should contain this Supplement, and 
Subscribers are requested to notify the tact should they not 
receive it, 











TO CORRESPONDENTS. 

*,* We cannot uudertake to return drawings or manuscripts, we 
must therefore request our nts to keep copies. 

Letters are lying in our publishing department for the corre- 
spondents :—‘‘ A. W. W., Galvanising Baths,” ‘‘H. H., Metal Taps,” 
“0. 8." “W. 1.” “ Junius,” “H. B., Safety Fuse,” and “ H. 8, Man- 
chester.” On application a stamped directed lope is § 

. J. H.—So far as we are aware peat has always been dug by hand. A 
machine for digging it might probably be found useful. é 

F. W. T.—The Mangin screw, a French invention, used to some extent in her 
Majesty's navy, has double blades, much as you descri 

Barker's Continuous Brake.—In our notice of the trial of this brake, which 
appeared in our last impression, we omitted to state that the West Central 
Wagon Company were the makers of the carriages. 2 

A. W. G. L—A collegiate education is always of advantage, but it will do 
you no special good as an engineer. It will cost much money and time. If 
you decide for a college go to Cambri 

H. B. W.—Such a machine as you speak of would probably prove very valu- 
able, but we are unable to give more than a answer, because we 
lack precise information, which you have not supplied. 

Boiter Maker.—/f your exhaust pipe is large, and the ports are of proper 
dimensions, the back pressure of the exhaust should not exceed an ounce or 
two on the squareinch. With a contracted exhaust it may reach a pressure 
of 10 ld. or 12 lb., or even more. 

Sream.—There is an advantage in working steam expansively over wire draw- 
ing it, which consists in the fact that a smaller quantity of steam when 
used expansively will suffice than will do for the same duty if wire- 
drawn. The reason why, would take more space than we can spare here. 

Co.iier.— Your calculations are perfectly correct, but you forget that if your 
receiver were exhausted of atr it: lope would have to sustain a pressure of 
about 15 lb. on the square inch. To make it strong enovgh you would also 
have to make it enormously heavy. You might as well expect to see a marine 
boiler rise and float in the air. 

CnruTHaM.—The only way to find whether an article is patented or not is to 
make a search. If the invention has been published since 1855, you may 
Jind what want in THE ENGINEER abstracts of specifications. 0 i 
you will have to make a search at the Patent-office. Possibly we may be 
able to assist you if you care to supply some further information. 

N.8. P.—Jt is not usual for the builder to find his own engineer for six 
months. It is frequently done, however; and most of the great engine 
building companies supply engineers regulary, and the shipowners naturally 
prefer to have the engines in charge of men who have bly seen them 
from the very beginning. You would, we think, have a right to protest if 
an engineer is put in charge of your engines whom you consider incom- 
petent. 











MELTING ROSIN WITH STEAM. 
(To the Editor of The Engineer.) 
Sim,—Can any of your readers inform me of a good method by which to 
accomplish the above? L 
Chester, 26th Nov., 1873. 





IRONS’ CUPOLA. 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent kindly inform me who is the maker of 
Irors’ cupola or furnace? Is Mr. Irons the maker, and if so what is his 
address? J.C. FP. 
Maldon, 21st Nov., 1873. 

NEWFOUNDLAND HONES. 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent put me in communication with parties 
who can supply the Newfoundland hones referred to in your impression 
for November 14th, page 315? Buy. 

London, 22nd Nov., 1873 








MUSTARD MILLS. 
(To the Bditor of the Engineer.) 

Srr,—Can any of the readers of Tue Excrneer inform me who are the 
best makers of mustard seed crushing machinery? Any general infor- 
mation on the subject of the facture of tard will be gratefully 
received b; ANTI-MONOPOLY. 

17th Nov., 1873. 

EMIGRANT IRONWORKERS, 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent kindly give me for my own benefit and 
that of several other fellow workmen the names and addresses of the 
gentlemen now inquiring in this country for men to go abroad to make 
rails from steel ingots, and to work the Bessemer process? 

Barrow, 22nd Nov., 1873. 

CONCRETE WALLS. 
(To the Editor of The Engineer. 

Sir,—Can any correspondent inform me what cement, its qualities, 
price, and proportions of stone to cement, is beingj used in the con- 
—- of the concrete stone building at the South ae 

on ? a 

Walmer-road, Plumstead, 25th Nov., 1873. 


COKE AND CASTINGS. 
(To the Editor of The Engineer.) 

Sir,—I have to produce on an average two tons of t castin 
week, from 2 lb. to 2 cwt., and am so confined for space ie I must light 
the furnace once every —. Will any correspondent tell me what quan- 
tity of good Newcastle coke ought to be used to melt sufficient iron to 
get the quantity of castings named? I now use a common furnace con- 
tracted at the top to about 8in., with door at back to put in the charge. 
Can any correspondent tell me anvthing as to the most economical fur- 
nace snitable for my use? Any information Le gladly received. 

Jane Works, 22nd Nov., 1873. J. D. P. 
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MEETINGS NEXT WEEE. 
Tae Institution oF Crvit Enoineers.—Tuesday, 2nd December, at 
8 p.m.: Discussion “On Braye Bay Harbour, Alderney.” 
Society oF ENGINEERS.—Monday, Ist December, at 7.30 p.m.: “On 
tone Method of Setting out Slopes of Earthwork,” by Mr. Charles T. 
t. 





DEATHS. 

On the 16th Oct, at Simla, India, after a very short illness, 
Aurrep Harris Vaux, C.E., Assistant Under-Secretary of State for 
Railways, youngest son of the late Calvert Vaux, Surgeon, of London, 
aged 45 years. 

Suddenly, at his residence, Meadowbank, Uddingston, near Glasgow, 
Mr. Tuomas Dawson, Manager of Carron Company. 
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SKOINES’ PATENT GAS. 

CuEmistrY is a wonderful science; but still more 
wonderful is the chemistry of specifications. Except on 
the assumption that an inventor is in certain cases privi- 
leged to invent his own chemistry, it is perfectly impossible 
to understand how some patented processes can be made to 
work. We speak not of all, for the highest scientific skill 
is sometimes embodied in a patent, and in very many in- 
stances the accepted principles of physical science are duly 

ised by inventors, even in the domain of chemistry. 
It is something to have a theory, even though it never 
earns a dividend. It is doubly bad when the theory is 
ere A steam engine to cut cabbages may never pay, 
but the apparatus may be exceedingly ingenious, and may 
really do its work. There are a good many clever inven- 
tions which have this defect—they are scientifically sound, 
and they are quite capable of being worked, only it so 
happens that the operation is unprofitable in a niary 
sense. But there are other proposals which are far wilder 
than the Laputan device of extracting moonbeams from 
cucumbers, and no department of science suffers so much 
at the hands of the erratic class of inventors as chemistry. 

Some very wonderful things have been invented from 
time to time in reference to Water-gas has been 
neg Segoe. produced we know not how many times. 
But the world is none the less dark for all that has been 
done in this direction, unless we are to make an exception in 
favour of Mr. Ruck’s patent. For the last twelve months 
there has been a flutter of excitement about some “new 
gas” about once in every six weeks. Yet the old gas 
companies have withstood the shock, and seem as prosperous 
and unconcerned as ever. Gas inventors commonly make 
an appeal to the companies, and undertake to help them 
in satisfying the consumer while reaping the utmost per- 
missible profit. The gas companies have reason to be 
grateful for these friendly attentions, particularly as it is 
made to appear that their engineers and managers really 
know nothing about gas-making. If only we could make 
a clean sweep of them and bring in a fresh lot, we might 
have at least 50 per cent. cheaper, Certainly no one 
can believe that gas-making has arrived at perfection. How 
far it falls short of its true ideal we hardly dare to say, 
when we look at what is promised elsewhere. We have 
now before us the prospectus of the “Coal-economising 
Gas og yO Limited,” established for the purpose of 
working “Skoines’ Patent.” The “chief advantages 
derivable from this process” are seven in number. Like 
the long string of reasons which the authorities of 
a certain parish were ready to adduce to Queen Bess 
for the non-ringing of the church bells, the first is 
enough without any more. “ Chief advan ” number one 
is simply this, that the process “doubles the quantity of 
gas per ton of coal.” If we like, we can turn this the other 
way, and say the process effects, “on an average, a saving 
of one-half the coal now used.” This is pretty good as 
times G03 but in the next place we are told that whereas by 
the ordinary process one ton of Pelaw Main coal produces 
only 10,000 cubic feet of 13-candle gas, the new method 
will a oe 20,000 cubic feet of 17-candle Thus 100 
candles by the old process become 261 by the. new, which 
is even more than doubling. We pass on to “chief ad- 
vantage” number six, and there we find that “ notwith- 
standing the t increase in the quantity and the 
improvement in the quality of the gas produced, the 
residue of coke per ton of coal remains fully equal to that 
obtained under the ordinary system.” To eat your cake 
and yet have it, is of course the acme of economy. 

But now we want to know how all this-- and very much 
more—is to be effected. Of course chemistry is at the 
bottom of it. But there is a good deal of engineering also, 
for which we are bound to have respect. hen we look 
at the retorts and all the apparatus connected therewith, 
we are forced to the conclusion that if one ton of coal is 
not made to do the work of two it ought to be. Perhaps 
we are mistaken here—behind the age, or something of that 
sort, for we are told that, “At a merely nominal expense, 
the ordinary plant of the existing gas companies can easily 
be ag ~ to meet on a Baap improved 
system. inspecting the drawings whi resent a 
full bench of retorts, J should never have thought the 
thing was so easy and inexpensive. But then of course we 
may be deceived by appearances, We may observe that 





to each of benches there is a steam boiler, perched u 
Me s—Deal © 


aloft. @ process is substantially as follows : 
distilled after the ordinary fashion in one or more of the 





retorts, and then passes into a second retort, said to con- 
tain “highly heated chalk.” This seems to us very much 
like passing gas into a lime-kiln. Moreover, a jet of steam or 
a stream of water enters into this same retort. All the gases 
and vapours that are concocted here pass on into another 
retort, containing “coke, brick, ironstone, furnace slag, or 
analogous material or materials.” As a matter of fact, we 
should expect to find a great deal of coke and very few 
brickbats or stones in this receptacle, and we should like 
to know how much of the coke which is said to be “ made” 
is also “made off” with. This is a serious matter; for we 
believe we are not far wrong in saying that at the present 
time the London gas companies not merely “make” a 
certain amount of coke, but positively “sell” a quantity 
equal to a return of seventeen shillings for every ton of 
coal they consume. Gasmaking is only part of their 
business. They are “gaslight and coke” companies. If 
by some hocus pocus they obtained a great bulk of non- 
luminous whether by the seething of sewage or the 
distilling of brickbats and dead dogs—and if after doing this 
they carburetted the stuff by using up their coke as well as 
all their gas tar, perhaps they could show a result quite as 
surprising as that of the Skoine patent. But would the 
game be worth the candle—or, rather, would the “ candles” 
be worth the game? 

So far as we can understand the process of the “Coal- 
economising Gas Company, Limited,” they get a great deal 
of very poor gas, and try to fetch it up to a good lighting 
power by throwing into it all they can get out of the coke 
and gas tar. Everything is used up for the good of the gas- 
holder. They can make gas this way if they like, but 
whether it is preferable to the ordinary way is not yet so 
clear to us as it seems to be to some other people. Here 
are engineers certifying to the most extraordinary 
results. Thus, a ton of Pelaw Main coal produces 
10,000 cubic feet of 13-candle gas by the ordinary 
process and 134 cwt. of coke. But by the new 

rocess it is made to produce 20,610 cubic feet of gas 
tien a lighting power of more than 17-candles, and 
yielding 154 cwt. of coke. Thus we have more gas, more 
lighting power, and more coke. As for the sulphur, that 
is almost down to nothing. The whole thing has been 
tested, we are informed, both practically and commercially, 
“at considerable expense,” having been in operation for 
the last three months at the works of the Kilburn and 
Cricklewood Gas Company. The prospectus also says that 
the system has been ae “with most satisfactory 
results” at Tenby, South Wales. Any engineer, or any- 
body who has a notion of taking shares—and who is there 
that would not take shares with such a prospect before 
them—can go and see the Kilburn and Cricklewood works, 
first getting an order signed by the secretary of the Coal- 
economising Gas Company. But while this is all very 
weil, there is something better which might be done. We 
have no doubt as to the good faith of the directors and 
officials in this matter. As for the inventor, he is naturally 
a convert to his own ideas. But the experience of the 
Patent Gas Company—Dr. Eveleigh’s process—may here 
be found of use. The surest way to obtain a thorough 
overhauling of the process is to place the matter in the 
hands of one or more high class independent chemists, who 
shall present a report which cannot be gainsaid. In the 
absence of such a test the affair must go on, and the proof 
of the pudding be found in the eating. For our own part 
we are less confident than the inventor and his colleagues, 
and we have intimated the direction in which our difficul- 
ties are found. That something may be done to improve 
the manufacture of gas we quite believe, and we shall 
welcome any such invention from whatever quarter it may 
arise. That man will indeed bea benefactor to the human 
race who makes one ton of coal do the work of two, whether 
in gasmaking or anything else, with or without chalk and 
brickbats. 

MOLECULAR CHANGES IN IRON, 


Proressor Tuurston has contributed to the Jron Age 
a paper on “The Molecular changes wrought in iron by 
changes of temperature,” which is distinguished at once by 
great research and clearness of statement and deduction; 
indeed, in saying only this we fear we do him but scant 
justice, for it has seldom fallen to our lot to find in a com- 
paratively short treatise such an amount of information, 
the correctness of which is guaranteed by references 
almost innumerable to the authorities from whom it is 
derived. The importance of the subject itself in the ab- 
stract, will be readily recognised by engineers, for whether 
we look upon iron in a static condition, as a material of 
construction, or to its use in machinery, we cannot fail to 
see the great value which attaches to distinct and reliable 
definitions of the changes produced in it by variations of 
temperature, or, indeed, by any other changes of physical con- 
ditions. Professor Thurston’s treatise commences with a 
statement of the most generally accepted views of the 
molecular constitution of matter, which is well worth 
attention, but which we are from want of space compelled 
to pass over, and we proceed at once to consider the changes 
in metals, more especially in iron, at different degrees of 
temperature. Referring to the change in iron from the 
liquid condition through the pasty, semi-fluid, welding 
state, to that of comparative brittleness at ordinary tem- 
peratures, the professor says—“ It would be anticipated 
that it might continue with still further decline in tem- 
perature,” and that “it would not appear unlikely such 
change might progress indefinitely, or until resilience weie 
absolutely destroyed by the approximation of molecules, 
and the coincident fixity due toa maximum intensity of 

larity.” And on this head he points to the opinions of 
Mredgold and Dr. John Percy, the former of whom thought 
that any increase of temperature would diminish the 
tenacity of metals, whilst the latter holds contrary views, 
basing his belief upon the fact that accidents from fracture 
are of more frequent occurrence in cold than in warm 
weather. A very important error, and one, we think, of not 
unfrequent occurrence, is here remarked upon, viz., the 
common my spe toestimate the strength of materials by ex- 
periments in which they are tested by shock ; for it is evident 
that although a material may be immensely strong, and yet 
if brittle—non-resilient—it may be readily broken by a 
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blow which would not injure a less tenacious but more 
ductile specimen. In this opinion we fully concur, as also 
in the statementithat “change of temperature may, while 
producing an alteration in the cohesion of metal, effect a 
directly Pr ge change in its ductility, and that conse- 
quently the substance may exhibit greater tenacity, and 
may, therefore, better resist a steady strain, while at the 
same time its ductility may be so greatly increased by 
the same cause as to greatly lessen its resilience, and thus, 
though stronger, it may be less capable of resisting shocks.” 

Tt may be well just at this point to relate a matter which 
came under our own personal experience with reference to 
the effect of low temperatures on wrought iron, A quan- 
tity of small guide mill iron 3in. by jin. was to be used as 
cramps thus [ { for railway bar piles. It 
was delivered to the purchasers somewhere about the 
middle of winter, and during a season of very severe frost. 
In a very few days complaints were received that the iron 
would not bear bending, and that hence it was utterly 
useless for the purpose intended. Examination proved 
that the complaint was well-founded. The cramp irons 
actually would not bend, but snapped off at a blow of the 
hammer like so many glass rods. Unable to gainsay the 
complaint, the forge manager was applied to for some 
explanation, and he quietly took half-a-dozen of the bars, 
und laying them down on the warm flooring plates in front 
of a reheating furnace, allowed them to remain there some- 
thing like three-quarters of an hour, at the expiration of 
which time no difficulty whatever was found in bending 
them to the right angles required. Now, this appears to 
us a direct contradiction to the conclusions arrived at by 
Mr, Styfie, the director of the Royal Techuological Institute 
of Stockholm, and quoted by Professor Thurston, “ that 
the modulus of elasticity in both steel and iron is increased 
on reduction of temperature and diminished on elevation 
of temperature.” Nor would the further opinion enunciated 
by the experimenter, viz., that the causes of breakage of 
rails in cold weather, and of articles made of iron and 
steel, is “unequal expansion and contraction and the rigi- 
dity of supports,” in any way apply to the case in point. 
Again, Sandberg, as quoted in the treatise under notice, 
appears to have doubted—as we do ourselves—whether the 
reasons just given were the sole ones why metals should 
break more readily in cold than in hot weather, and his 
experiments—some twenty in number—resulted in the fol- 
lowing conclusions, amongst others:—First, that for such 
iron as is usually employed for rails in the three principal 
rail-making countries—Wales, France, and Belgium—the 
breaking strain, as tested by sudden blows or shocks, is 
considerably influenced by cold; such iron exhibiting at 
10 deg, Fah. only from one-third to one-fourth of the 
strength which it possesses at 84deg. Fah.; Secondly, that 
the ductility and flexibility of such iron is also much 
atfected by cold, rails broken at 10deg. Fah. showing on 
an average a permanent deflection of less than lin., whilst 
the other halves of the same rails, broken at 84 deg. Fah., 
showed a set of more than 4in. before fracture; Thirdly, 
that at summer heat the strength of Aberdare rails was 20 
per cent, greater than that of the Creusot rails, but that in 
winter the latter were 20 per cent. stronger than the 
former; and he—Mr. Sandberg—further suggests that this 
considerable decrease of toughness at low temperatures 


to about 75 deg. Fah., and then broken, as before, deve- 


loping a fine, clear, fibrous The two fractures were 
but four inches apart, and are entirely different.” We ap- 
prehend that nothing can be more conclusive than such 
an experiment as this, and yet in the conclusions drawn by 
Professor Thurston we find the following :—“ That at the 
absolute zero (—461‘2 Fah.) ‘cohesion, and consequently 
the strength of the material, have their maximum value, 
heat energy having disap 

We believe, however, with the author of this treatise 
that there is yet a field unexplored, in which exveri- 
ments as to the molecularchanges of ironat different tempera- 
tures may be very profitably carried out. Our own opinion, 
however, is, and certainly our practical experience confirms 
it in almost every instance, that any temperature below 32 
deg. Fah. tends to decrease the strength of both wrought 
and cast iron. That the ratio of this decrease is altered by 
and depends on the quality of the metal, we readily concede, 
and we venture so far as to say that in all probability 
different portions of the same bar and different pieces of 
the same pig or casting possess different degrees of strength 
and resilience. In fact, every different morsel of iron has 
a different strength, which varies directly or inversely, as 
the case may be, with the alterations of temperature, but 
to say that at temperatures below 72 deg. Fah. the tenacity 
of iron increases with the diminishing temperature at a 
rate of about 0°02 per cent. to 0°03 per cent. for each degree 
of Fah., is certainly not in accordance with our belief or 
experience. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Datesof Provisional Protection for Six Months. 

2343. Francis Ronert Hocurtoy, Onslow Villas, Richmond, Surrey, “ An 
improved instrument or appliance for treating and curing deafness and 
noises in the head.”—7th July, 1873. 

2810, BenJAMIN JOSEPH BARNARD MILLS, 8 gs, London, 
“ Impr ts in plings for shaftings, and in hubs for wheels or 
pulleys.”—A communication from John Charlton, Philadelphia, Penn- 
sylvania, U.8S.—26th August, 1873. 

2906. Georce Lecortt, Portman-square, London, “Improvements in 
school furniture, parts of which improvements are applicable to doors, 
shutters, and like purposes.” —4th September, 1873. 

$301. Henry Situ, Henrietta-street, Covent-garden, London, “‘ Improve- 
ments in carving forks.”—11th October, 1873. 

8395, CHaRLes Henry Woop, Charles-street, Sheffield, ‘‘ Improvements 
in obtaining motive power by the application of gunpowder and other 
similar explosives.”—20th October, 1873. 

3418. WitL1AM GrorcE WALKER, Sheffield, ‘* An improved spanner.”—21st 
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tober, 1873. 
$434, Wituiam Cnapsurn, Liverpool, “ Impro ts in apparatus for 
regulating the working of i and for indicati directi 








revolution and speed of their driving shafts.”—22ad October, 1873. 

8485. Tuomas GEORGE GREENSTREET, Camberwell New-road, Surrey, 
“ Improvements in filtering slop and drawing off the water by appa- 
ratus applicable to the ordinary slop-cart.” 

3489. Frank WirtH, Frankfort-on-the-Maine, Germany, “Improved 
safety apparatus for preventing the wreck or foundering of ships or 
vessels.”—-A communication from Eugen Schaal, Leichlingen, Germany. 
—27th October, 1873. 

3500, Witt1am Henry WILKrNson, Pelican Works, Great Hampton-street, 
Birmingham, ‘‘ Improvements in nails and spikes.”—A communication 
from Barak ‘I’. Nichols, Roselle, Union, New Jersey, U.8.—28th October, 
1873. 

3515. RicHarD BoyMaNn Boyan, Park-hill, Clapham Park, Surrey, ‘ Im- 
provements in rotary engines for using steam or other expansive 
fluids,”—29th October, 1873. 

3526. CHARLES WeIcHTMAN Harrison, High Holborn, London, ‘‘ Improve- 
ments im the manufacture of gas, and in the apparatus employed 
therein.”—380th October, 1873. 

3558. Ropert Bartire, Radnor House, Blackheath, Kent, ‘‘ An improved 
method of heating locomotive or other eugine boilers, and thereby 

ting steam without fuel carried on the locomotive.”—1st Novenwer, 





may be due to “cold shortness” produced by the presence 
of phosphorus. 

Now, are we to assume from these statements that there 
is in both cast and wrought iron a tide of molecular move- 
ment which is constantly, as it were, ebbing and flowing 
with the alternations of temperature. Mr. David Kirkaldy’s 
experiments go almost to prove that such is the case, 
for he says: “The breaking strain is reduced when 
the iron is frozen; with the strain gradually applied the 
difference between a frozen and an unfrozen bolt is 
lessened as the iron is warmed by the drawing out 
of the specimen;” and hence, then, as we take it, the 
application of heat produces to a certain extent a greater 
degree of molecular cohesion. Mr. William Brockbank 
states that in experiments made on cast iron of the 
different qualities of Cleator red hematite, Pontypool and 
Blaenavon cold blast, and Glengarnock hot blast irons with 
scrap added, he found a perceptible decrease of strength 
with decrease of temperature; and he noted besides a simi- 
lar effect where wrought iron was tried. Against this may 
be placed the experiments of Mr. Peter Spence, who has 
“No hesitation in giving, as an ascertained law, that a 
spécimen of cast iron, having at 70 deg. Fah. a given power 
of resistance to transverse strain, will on its temperature 
being reduced to 0 deg. have that power increased 3 per 
cent, 

It appears, however, to be definitely certain that there 
is a continual molecular change going on at all times and 
at all temperatures in both cast and wrought iron, and on 
this head may be instanced the gain in strength of cast iron 
ordnance as it grows older, and the recovery of temper and 
endurance of edge noticeable in chisels and similar tools 
after any lengthened period of disuse and exposure to atmo- 
spheric influences. Against the very theory which Professor 
‘Thurston seems inclined to support, viz., that cold, or rather 
absence of calorie, decreases the strength of iron, the expe- 
riments of Mr, W. H. Johnson, which are quoted in the 
paper before us, may also be adduced. By these it was 
found that immersion in acid diminishes the breakin 
strain of iron wire from 4 per cent, to 3 per cent., and 
of steel wire about 4°76 per cent. ; and, further, that im- 
mersion in acid appears, in some cases, to diminish, and in 
others slightly to augment the elongation of iron wire, 
and also to augment the elongation of steel wire about 
30 per cent. But in both instances, heat restored to the 
iron its original toughness. This is surely not a confirma- 
tion of the idea that a lowering of temperature increases 
the strength of iron. One more example. Mr. Oliver 
Williams says, of two specimens of rail iron from dif- 
ferent bars, but both made at Catasauqua, Pennsylvania, 
“These specimens were first nicked with a cleft on one 
side only, and then broken under a hammer at a tempera- 
ture of 20deg. Fah. At this temperature both specimens 
broke off short, showing a clearly defined war and 
steely vein fracture, The pieces were then ually heated 





1873. 

3594. WILLIAM SHELBOURNE IcELY, Pleasant-row, Stepney-green, London, 
** An improved opening knife for meat and other preserve tins.”—5th 
November, 1873, 

3607. Matraew Avcustus Sout, Leadenhsll-street, London, ‘‘ Improve- 
ments in self-lighting gas apparatus.”—A communication from Franz 
Korwan, Mannheim, Germany, and Michael Flurscheim, Frankfort-on- 
the Maine, Germany. 

3609. Jonn Watson Ormiston, Shotts, Lanarkshire, N.B, ‘“ Improve- 
ments in the manufacture of pig iron spevially adapted for conversion 
into steel.” 

3611. CHARLES JuLIus Batt, New Bridye-sireet, Blackfriars, London, 
“Improvements in supports for carrying engines used for boring holes 
in rocks or other hard substances "—A communication from Joseph 
Francois and Guillaume Dubois, Liége, Belgium. 

3612. Jonn Cuartes Exuiotr, Moulton, Northamptonshi 
means or apparatus for roughening horsesl - 

3615. ANToINE Ray, Grove House, Clapham Common, Surrey, “A new 
process for dyeing in different colours any raw-wavered stuff of two or 
more different textile materials.” — A communication from Messrs. 
Corron and Vignat, St. Etienne, Loire, France. 

3617. WiLt1aAM GEORGE Scuoor, Clerkenwell, London, “ Improvements in 





e, “‘ Improved 
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3619. James JoHN FREDERICK STEVENS, Darlington Works, Southwark, 
Surrey, ‘‘ An improved contact apparatus for electric indicators for rail- 
way signals.” 

3621. Lucy Warmrnoton, Bootle-cum-Linacre, Lancashire, ‘‘ An improved 
article of wearing apparel for children, combining boterkins, gaiters, 
and drawers, and gaiters and drawers.”—6th November, 1873. 

3624. Jonny Dove.as, jun., Stranraer, Wigtonshire, N.B., ‘ Improvements 
in breaking or disintegrating peas, beans, Indian corn, and similar 
produce, and in the machinery or apparatus employed therefor.” 

3625. Henry Riviere, Westbourne Park Villas. Bayswater, London, 
si Improvements in machinery for manufacturing small articles in 


re. 

3626. RicHarp Situ Casson, Round Oak Works, Brierley Hill, Stafford- 
shire, ‘‘ Improvements in puddling furnaces used in the manufacture 
of iron and steel.” 

3627. Morris Samvuet, Holborn, London, “‘ Improvements in the construc- 
tion of furniture, applicable to couches, bedsteada, rs, ot 
and other articles of furniture.” 

3628. Francis Dixon Nutract, St. Helen’s, Lancashire, ‘An improved 
arrangement of box and reversing gear, applicable to Si 4 
regenerative gas onneen x 

8629. Tuomas Smitn, Longside-lane, Thornton-road, Bradford, Yorkshire, 
a apparatus for facilitating the making of skep and other 

ets.” 








3632. ALEXANDER CoLvIN Fraser, New Barnet, Herts, and WIiIL.iam 
Watson, Great Ayton, near Northallerton, Yorkshire, ‘‘ Improvements 
in treating and utilising sewage.” 

3633. Unysses De Lunco, Cannon-street, London, “Improvements in the 
manufacture of soap.” —A ication from it Tardani, 
Rome, Italy. 

8634. ALFRED Vincent Newron, Chancery-lane, London, “ Improvements 

pplicabl broidery hines.”—A ccmmunication from Victor 

Adolphe Deshayes, Paris.—7th November, 1873. 

3635. Gunslensee, James Littie, Chichester-street, Paddington, 
London, ‘(Improvements in ord and projectiles to be used 
therewith.” 

8636. Freperick ArTHur Dar.tnoton, St. Helen’s-place, London, and 
FrepeERIcK Scott, pe od se London, ‘‘ Improvements in ma- 
chinery for charging and discharging retorts.” 

8637. James Grarron Jones, Gloucester-terrace, Amherst-road, London, 
“Imp ts in apparatus for cutting coal and other minerals.” 

3639. RicHaRD BoyeLi, Birming’ , “Imp: ts in t 
regulating and controlling the flow of liquids.” 

8641. Taomas Peacock, Wood Green, Middlesex, and Jonn CHAPMAN 
Finsbury Park-road, London, ‘‘ Improvements in gas cooking appa- 
ratus, 


8644. SHapRacnh WILLIAMs, Birmingham, ‘Improvements in the manu- 
facture of os box-irons, and in fastenings for the lids or covers of 
ns, 


¢e x ‘ 
2645. Bensamin WILLIAM Rooers, Tipton, Staffordshire, ‘“‘ Improvements 
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in machinery for the manufacture of screws.” 
3647. James Josepu Hicks, Hatton-garden, London, ‘‘ Improvements in 
solar radiation z 


3648, Joun Buttoves, Accrington, Lancashire, “ Improvements in ma- 


chinery for sizing and a yarn. 

8649. JosepH Hype and Joan Hype, Seend, near Melksham, Wilts, “‘ An 

050. Dams 8 High-atreet, Hi erton, London, ‘I its in 

. Dante. Spit, - omerton, London, “‘ Improvement 
machinery or apparatus for propelling tramway cars and other vehicles 
on rails, tr ys, or roads.” 

8651. ALPHONSE LAFARGUE, Queen Victoria-street, London, “ Improve- 
ments in differential engine ters.” —8th Ni ber, 1873. 

8653. MesHacH Hopkins, Camden-grove, North, Peckham, Surrey, “ Im- 
provements in the construction of semen a 

3654. Jonn Youna, Kelly, Renf: hire, N.B., “ Imy its in the 
manufacture of muriatic acid.” 

3655. WALTER WELDON, Abbey Lodge, Merton, Surrey, “ Improvements 
in the manufacture of paper Ned 

8656. Water Prtcuer, Park-street, London, “Improvements in craping 
— = other fibrous materials, and in the machinery “employed 

herein.” 

8657. Perer Jensen, Chancery-lane, London, ‘‘ Improved machinery for 
reducing woven, woollen, and other rags, in order to fit them for being 
reconverted into material for fabrics.”.—A communication from Hans 
Waldemar Jespersen, Copenhagen, Denmark. 

3658. Taappevs Hyarr, Gloucester-gardens, Hyde Park, London, ‘‘ Im- 
provements in the construction of buildings and building materials 
with reference to fireproofing the same, and with reference to securing 
light and ventilation. ; 

8650. WILLIAM ANDREW Comber, Leeds, Yorkshiré, ‘‘ Improvements in 
spanners or wrenches,” 

3660. Witt1am Rarnrorrh, sen., and WILLIAM Raryrort#, jun., Brayford 
Head, Lincoln, ‘‘ Improvements in the construction and arrangement 
of combined manure and seed drills.” 

3661. Henry ¢ upper, Clanricarde-gardens, Kensington, London, ‘‘ Im- 














P oor "—10th November, 1873. 
3663. James Georce Incram, Wilmer-gardens, Hoxton, London, “ Im- 
t the fact of flexible metal piping and tubing.” 





3665. Davia Rowan, Glasgow, Lanarkshire, N.B., “A new or improved 
excavator.” . 

3666. Josep Toussaint, Larches-street, Sparkbrook, Birmingham, ‘‘ Im- 
provements in the construction and arrangements of moulds or cores 
tor casting iron tubes and pipes and other analogous articles.” 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


8700. Georce Hasettine, § Pp buildings, London, “‘ Improve 
ments in looms for weaving.”—A communication from Edwin Oldfield, 
Norwich, Connecticut, U.8.—13th November, 1873. 

$737. Georar HasevtinE, Southampton-buildings, London, “ Improve- 
ments in machinery for finishing horseshoe nails.”—A communication 
from the National Horse Nail Company, Vergennes, Vermont, U.8.— 
18th November, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 


3017. Georce Freperick Deacon, Liverpool, “‘ Automatically supplying 
fuel to furnaces.”—17th November, 1870. A 
3082. Ev: Henry Grirrirus, Balsall Heath, Worcestershire, ‘‘ Lamps.”— 

24th November, 1870. : 

3031. Gxorce Duncan and WiLuiaM AsHLEY WILsoN, Liverpool, *‘ Doub- 
ling, cutting off, separating, and folding paper as delivered from rotary 
web-prin hi ”"—19th N ber, 1870. : 

3039, James WILLIAM BuTcer, Stonebridge Park, Willesden, Middlesex, 
“* Applying concrete to structures, &c.”—21st November, 1870. 

3050. JouNn Henry Jouwson, Lincoln’s-inn-fields, London, ‘‘Breech- 

fire-arms.”—21st November, 1870. é 

3067. JouN Henry Jonnson, Lincoln’s-inn-fields, London, “‘ Vessels, &c., 
for uid cargoes in bulk.”—23rd November, 1870. 

8099. THomas CALLENDER Hinpe, Fownhope, near Hereford, “Iron and 
steel, &c.”—25th November, 1870. 

3049. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Condensers 
for steam pumps.”—21st Novembes’, 1870. 

3063. WitttamM GLEN EavestaFr, Great Russell-street, London, “ Action 
for pianofortes.”—23rd November, 1870. a 

3065. ALFRED Vincent Newton, Chancery-lane, London, ‘“ Brushes,”— 
23rd November, 1870. . , 

3045. James HArGREaves, Appleton-within-Widnes, Lancashire, 
Tuomas Rogixson, Widnes, Lancashire, “Sulphates of soda 
potassa.”—21st November, 1870. ‘ 

3047. James Harcreaves, Appleton-within-Widnes, Lancashire, 
Tuomas Rosinson, Widnes, Lancashire, “Sulphates of soda 
potassa.”—21st November, 1870. : 

8057. Tomas GzeorGE WALKER, New York, U.S., ‘‘ Expelling volatile 
matters from peat.”—22nd November, 1870. = 
3070. Hiram Copp, Park-place, Caledonian-road, London, “ Bottles.”— 

24th November, 1870. ¥ 

2081. Joun Penn, jun., and WitL1am Hovunsect, Steam Engine Works, 
Greenwich, Kent, ‘* Curved metal pipes.” —24th November, 1870. 

3075. Henry Henson Henson, Laurence Pountney-lane, London, “Fences, 
&c.” - 24th November, 1870. 

3091. FREDERICK LIvERATI yy wicutore Beara, ~ gaa 
Holloway, London, ‘‘ Faggots or fire-lighters.”—25th November, 1870. 
3156. Henry KESTERTON, Stratford-road, Birmingham, *‘ Taper tubes and 

rods.” —lst December, 1870. 

$157. ALFRED NICHOLSON WorNvM, Store-street, Bedford-square, London, 
“ Pianofortes.”—I1st December, 1870. : 

3173. James Epwarp Boyce and ROBERT Harrineton, Birmingham, 


“Umbrellas and U 870. 
i oC ry, Leicestershire, ‘‘ Breech- 


+h +, 








and 
and 


and 
and 


ls.” —2nd * 
$242. Francis Bacon, Wymondham Rec 
loading fire-arms.”—10th December, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 

3605. Ggorce Hasettixe, Southampton-buildings, London, “ Drilling 
rocks.”—22nd November, 1866. é 

3050. JAMES Howarp and Epwarp Tenney Bousrie.p, Birmingham, 
“ Reaping and mowing machines.”—20:h November, 1866. 

3060. EpatuNnp Morewoop, Cheam, Surrey, ‘‘ Coating plates or sheets of 
metal.”—21st December, 1866. 


Notices of Intention to Proceed with Patents. 
2258. Henri ADRIEN BoNNEVILLE, Piccadilly, London, ‘‘ Spinning wool, 
&c.”—A communication from Constant Larché.—30th June, 1873. 
2343. Francis Ropert Hoauton, Onslow Villas, Richmond, ** Treating 
and curing deafness, &c.”—7th July, 1873. 





} 2380. Frank Wrrtu, Frankfort-on-the-Maine, Germany, ‘‘ Condensing 


steam e e.”—A communication :rom Messrs. Scheller and Berchtold . 
—10th July, 1873. * 

2399. Henry Ropertson, Hounslow, “ Saddles. ss 

2401. CHARLES ERNESTO SPAGNOLETTI, Paddington, London, “ Working 


railwa; by electricity.” 

2402. GeorGE STAPLETON, Cockspur-street, London, “‘ Signalling or com- 
municating in railway trains between passenger and guard and guard 
and engine-driver.”— 11th July, 1873. = 

2419. Perer SaLmon, Mabledon-place, Burton-crescent, London, “‘ Steam 
boilers and gas apparatus, &c.” 
2425. FRANS Souus amuse, lliza, Balearic Island, Spain, “ Closets and 
portable commodes.” . 4 
2431, James Francis WANNER, Charles-street, London, “ Trimmings.”— 
14th July, 1873. ; 

2432. Grorce Waicat, Ipswich, “ Railway rails, &c.”—A communication 
from William Bolton Rogerson. 

2433. Georce Warcnt, Ipswich, “‘ Grate-bars for furnaces, &c.”—A com- 
a > ore + Rogerson. 

2440. Lionet Gyre, Hampton, * -arms. 

2441. WiLLIAM WorsMALD and Epmonp Dorson, Leeds, sewing machines.” 
—Lith July, 1873. 

2450. EpwarD CHaRLes Hamitton, Colchester, and WiLLIaAM RicHARD 
Preston, Harold-court, Romford, “ Artificial manure.” 

2454. FREDERICK a Victoria-street, Edinburgh, 

N.B., “ Clarifying and purifying sewage, &c.” 

2455. Menneme Jacouma, India-buildings, Victoria-street, Edinburgh, 
N.B., “Clarifying and purifying the polluted discharges from paper 

s, &c.” 


h + huildi 


mills, &c. 

2457. Paut Raovut pe Favcnevx p’Humy, Sout r 
London, ‘“ Inkstands,” 

2459. James WILLIAM Mercer, Upper North-street, Poplar, London, 
* Prin machines,” 

2462. BaALDwIn FuLForp WeraTuerpon, Law-chambers, Chancery-lane, 
London, Hon. Joun CoLsorng, Junior Conservative Club, St. James’, 
London, and Francis Lyon Barrinoton, Hetton Hall, “ Propelling 
ships, &c.”—16th July, 1873. > 

2470. Evtas Grorce Wricut, Portsmouth, ‘‘ Cutting or reducing brewers 
finings, &c.”—17th July, 1873. 

2475. Davip OxIveR Macomper, Arundel-street, Strand, London, 
“ Rendering wood uninflammable.” 

2477. BENJAMIN JosEPH BARNARD MILL, Southantptun-buildings, London, 
“6 es, &c.”—A communication from J. 8. Bolette. 





en, 

2479. Joan Henry Jonnson, Lincoln’s-inn-fields, London, “Treatin g 

peat.”—A communication from Bernicio Alamos Gonzalez.” —18th July, 
1873. 

= poe nk bop pienentate, my) - Drying stoves employed in 

actu z 
» Fea noch saehdort-cs the Maine Germany, “ Slide valve and 
engines.”—A 


2494. Frank Wirtn, Fran! 





linder-lubricating —— for locomotives and steam 
comanuniontion from John Kernaul, 
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Nov. 28, 1873. 
2496. W1it1aM Rozert Lake, Southampton-buildings, London, “Spinning 
wool”. comm) salen? from John Gilbert Avery.—19th July, 1873. 

2517. Georce TipcomBE, jun., Watford, ‘‘ Paper.” 

2523. Francis GEORGE yy, Merrick-square, Southwark, Surrey, 
“Toe, &c.”—23rd July, 1873. 

2524. RicHarp Nicnoisoy, Dulwich, “Charging and discharging gas 


2530. James ALexanper McKer, Somerset-street, Portman-square, 
London, “‘ Cruet glasses.” —24th July, 1873. 

2539. Witt1aM AsuTon, Warrington, ‘‘ Perambulators.”—25th July, 1878. 

2560, Joun Garrett TONGUE, thampton-buildings, Chancery-lane, 
London, “‘ Steam boilers, &c.”—A communication from George Merrill. 
—26th July, 1873. 

2560. Joun Garrett Tonove, Southamp gs, Chancery-lane, 
—- “ Steam engines, &c.”—A communication from George Merrill. 
—28) ‘uly, 1873. 

2569. Squire Farroyx. Britannia Brass Works, Ashton-under-Lyne, 
** Cocks or taps.”—29th July, 1873. 

2608. ALEXANDER ANncus CROLL and Davip Croti Dateairns, Coleman- 
street, London, “ Trea’ sulphur ores.”—lst August, 1873. 

26:6. Jesse Kirkman, Chorley, “ Lubricating packing for the stuffing- 
boxes of steam engine piston-rods, &c.” 
2642. Wittiam Epwarp Newton, Chancery-lane, London, ‘“‘ Moulding 
bricks, blocks, &c.”—A communication from Ernest Couillard.—6th 

August, 1873. 

2661. WittiamM Lioyp Wise, Chandos-chambers, Adelphi, London, 
**Journals and shaft bearings.”—A communication from James Eccles 
ani Samuel Eccles, jun.—8th August, 1873. 

2755. Ropert Sim, Stewarton, N.B., and James Anpersoy, Leicester, 
“ Knitting machinery.”—18h August, 1873. 

2746 ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘‘Granaries, 
&c.”— A communication from Charles Joseph Emile Pavy. — 19th 
August, 1878. 

$147. James ALrrep Turner, Manchester, ‘‘ Waterproof fabrics.”—26th 
September, 1873. 

3162. James Forges and Jonn Hamitron, Handsworth, near Birmingham, 
“ Rotary engine and p.”—29th September, 1873. 

3171. Witt1aM Boaz, Burgess-street, Limehouse, London, “‘ Stopping or 
closing tubes or pipes.” 

$172. Isaian Ritey, Grange-street, Hoxton, London, “ Links or shackles 
for connecting chain cables, &c.”—30th September, 1873. 

3213. Wituiam SMITH, Salisbury-street, Strand, London, “ Railway 
switches or points and signals.”—4th October, 1573. 

3270. Ropsrt Wituiasson and Josian Dae, Wincham, “ Collecting, 
moving, elevating, and lowering salt, &c.” 

3274. Josern Bennett Howe tt, Sheffield, ‘‘ Punches.”—A communication 
from Isaac P. Richards.—9th October, 1873. 

325. Tuomas Back, Liverpool, “ Cleaning, scaling, and stopping tubes.” 
—14th October, 1873. 

$337. Witt1aM Dawes, Kingston-grove, Leeds, “ Musical instruments.”— 
15th October, 1873. 

2348. Jabez Woo..ey and Tuomas Papcett, Hunslet, near Leeds, “‘ Brick- 
making machinery.”—16th October, 1873. 

3494. Joun JoserH Martin, New Charch-street, Dublin, ‘‘ Hanging, 
cooling, and cutting up pigs.”— 28th October, 1873. 

$546. WILLIAM ALEXANDER SANDERSON, RoBeRT SANDERSON, and JAMES 
Sanperson, Gala Mills, Galashields, N.B., “‘ Boilers.”—3lst October, 
1873. 

3565. WrttraM Ropert Lake, Southampton-buildings, London, “Lasting 
machines to be used in the manufacture of boots and shoes.”—A com- 
munication from Gordon McKay.—lst November, 1873. 

3583. Ricuarp Benvamin Srarr, Finsbury-square, London, *‘ Apparatus 
to be applied to omnibuses, tramway cars, and other vehicles for the 
purpose of registering the number of passengers carried and their fares 
during each journey.” 

8587. WILLIAM Dean, sen., Trentham-road, Dresden, ‘‘ Ornamenting or 
graining wood, &c.”—4th November, 1873. 

3596. Rosert Tuomas, District Bank, Llangefni, “ Propelling tugs, &c.” 
—5th November, 1873, 

3609 Joun Watson Ormiston, Lanark, N.B., “ Pig iron.” 

3613. Lewis ALrorD SEWARD and Ssmvet PuILiips, San Francisco, 
California, U.S., ‘‘ Musical staff.”—6th November, 1873. 

3658. Tuappgevus Hyatt, Gloucester-gardens, Hyde Park, London, “ Fire- 
proof buildings, ”—10th November, 1873. 

8675. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Preserving 
and condensing milk.”—A communication from Gail Borden and John 
Gail Borden. 

$675. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Condensed 
milk.—A communication from Gail Borden and John Gail Borden.— 
11th November, 1873. 

$681. ALBERT Fry, Bristol, ‘ Railway couplings.” 

3682, WiLL1AM Hamer, Northwich, “Salt.” 

3686. Grorce Coates, Rawtenstall, ‘‘ Damping and preparing warps.” 

3687. Taomas RusseELL Crampton, Victoria-street, Westminster, ‘‘ Iron 
and steel, &c.”—12th November, 1873. 

$700. Gzorce Hasevtine, Southamp zs, London, “Looms for 

weaving.”—A communication from Edwin Oldfield.—13th November, 

1873. 


All ae an interest in » wet any one of such applications 
should leave particulars in writing of their objections to such canlieatiens 
> = office of the Commissioners of Patents, within twenty-one days of 
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List of Specifications published auang the week ending 
22nd November, 1873. 

2538", 4d.; 557, 8d.; 564, 10d.; 851, 1s. 4d.; 874, 8d.; 876, 1s. 10d.; 888, 
8d.; 889, Sd.; 920, 1s. 2d.; 922, 10d.; 923, 1s. 4d.; 936, 10d.; 987, 1s.; 945, 
3s. 2d.; 946, 8d.; 950, 8d.; 960, 1s. 10d.; 969, 1s. 8d.; 973, Is.; 974, 1s. 6d.; 
975, 10d.; 979, 1s. 10d.; 984, 2s. 6d.; 985, 10d.; 987, 8d.; 991, 1s. 4d.; 995, 
8d.; 996, 6d.; 997, 6d; 1001, 8d.; 1004, 1s.; 1010, 6d.; 1017, 10d.; 1020, 
10d.; 1022, 8d.; 1025, 10d.; 1027, 8d.; 1032, 10d.; 1041, 8d.; 1049, 10d.; 
1053, 10d.; 1065, 8d.; 1068, 8d.; 1091, 10d.; 1106, 10d.; 1111, 1s. 2d.; 1145, 
10d.; 1159, 8d.; 1198, 1s.; 1200, 4d.; 1205, Sd.; 1208, 4d.; 1230, 8d.; 1264, 
4d.; 1276, 4d.; 1281, 1s. 8d.; 1290, 4d.; 1300, 4d.; 1347, 4d.; 1349, 4d.; 1350, 
4d.: 1351, 4d.; 1353, 4d.; 1355, 4d.; 1356, 4d.; 1358, 4d.; 1363, 4d.; 1370, 
6d.; 1371, 4d.; 1373, 4d.; 1875, 4d.; 1876, 4d.; 1378, 8d.; 1382, 4d.; 1385, 
4d.: 1388, 4d.; 1390, 4d.; 1391, 4d.; 1398, 4d.; 1899, 4d.; 1405, 4d.; 1406, 
4d.; 1407, 4d.; 1408, 4d.; 1409, 4d.; 1412, 4d.; 1418, 4d.; 1414, 4d.; 1423, 
4d.; 1426, 4d.; 1427, 4d.; 1620, 10d.; 1793, Sd.; 2092, 1s,; 2164, 1s.; 2218, 
6d.; 2231, 1s; 2504, Sd.; 2761, 4d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums a must be 
remitted by Post-office Order, made payable at the Post-office, 5, i 
Holborn, to Mr, Bennet Woodcroft, her Majesty’s Patent-office, Sou - 
ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


he following Abstracts are classijied and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1663. A. Jacquemin, jun., Paris, “‘ Dynamometric speed regulator or 
r.”—Dated 8th May. 1873. 

This invention relates to a governc> =e 9 to motive power 
engines of all kinds, as also to chronometrical instruments, telegraph 
apparatus, and every apparatus set in motion by secondary motors, and 
requiring a uniform speed. The invention is based, First, on the use of 
elasticity applied to the inertia of a mars to produce the differential 
motion y to the regulation of motive power engines of any kind ; 
Secondly, on certain mechanical arrangements for the indication, 
exteriorly, and aug Se working of the various speeds to be given to 
the engine or e; Thirdly, on certain arrangements viding 
against wear and en governor is com of a carrying 
a fixed plate and a fly-w or heavy mass having wings or paddles on 
its periphery, and set to movo on the shaft. The fixed plate in 
rotating with the shaft communicates a rotary motion to the fly by 
means of a spring attached by one end to the afuresaid plate and by the 

communicates with the steam inlet 





the cones to the double cone, and or close 
2 ES es oe 


igty as 
necessitates a variation of the motive er. The speed icator, com- 
posed of a nut screw in connection with the shaft, and carrying a dial 
plate with index, indicates exteriorly the various rates of speed. In 
machines where the motor is ee part ony such as 
= apie 


as Goover, Waketeld, “ Cleansing steam boilers.”—Dated 8th May 
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cf affording facility 


brickwork closed by doors or plates for the 
a jet or jets of steam or by 


for c! the outside of the boiler either 
brushing or scraping the same. 
1675. J. C. Harncreaves, Leeds, ‘‘ Prevention of boiler explosions.”—Dated 
9th May, 1873. 
This refers toimprovements upon an invention patented in 1866, No. 1197. 
A chamber connected with front and back of each furnace is p! over 
Vibes fitted with ball valves to which a lever is connected supported on 


1727. G. Finwecan, Dublin, “‘ Converting reciprocating motion into rotary 
motion, and vice versa.”—Dated 12th May, 1873. 

The invention consists in the employment of two connecting reds, each 
of which is attached at one end to the end of the piston rod or recipro- 
cating piece, whilst at their other ends they are each connected toa 
separate crank mounted on or carried by two separate shafts or axes 
which are geared together so that they shail rotate together in contrary 
directions to each other. 

1733. J. Wyse, Newbury, Berkshire, “ Construction of safety valves.” —Dated 
13th May, 1873. 

Two valves are formed in one piece with or mounted on the spindle, 
the area of the face of the upper valve being greater than that of the 
lower valve. The space between the valves forms a chamber into which 
the steam is admitted from the steam ports. The lower valve rests upon 
a seat constructed at the top of an exhaust chamber and above the upper 
valve is placed a series of leaden weights. The steam is admitted by the 
steam ports into the chamber between the valves, and when the pressure 
of steam in the boiler exceeds that of the weights and the pressure of 
steam on the lower valve, the valves are raised and the steam escapes 
through both valves into the bonnet or case which contains the spindle 
and weights, and thus passes to the exit pipe. 

1744. J. Borreritt, J. Borrerit., jun., and R. Woistexnoime, Leeds, 
** Steam boilers.” —Dated 13th May, 1873. 

This invention consists mainly in substituting, in lieu of the usual 
brickwork dividing the boilers (when two or more are used, set side by 
side), a wrought iron chest divided into compartments, or a series of tubes 
in communication with each other by another tube. The compartments 
or tubes are filled with water (for the supply of the —- which is 
heated by the passage of the products of combustion from the furnace, 
after having traversed the flues of the boilers on either side around the 
sides of the chest or tubes. 

1745. G. G. Pickinc and W. Horxins, London, “ Steam cylinders for use in 
steam pumping machinery and steam engines, and in the means of 
a or regulating the supply of steam thereto.”—Dated 13th May, 

73. 

This invention consists of the above two parts each of which comprises 
various modifications. First, above the casing of the cylinder is placed 
the D-slide, underneath which is placed two plugs (with pieces projecting 
into the cylinder) used for shifting the slide or valve to direct the steam 
to alternate ends of the cylinder, to cause the desired reciprocation of the 
piston therein. The main steam passages run as usual from the interior 
of the valve casing. The shifting of the valve is obtained by a peculiar 
arrangement of ports in the cylinder plugs and valve casing. The piston 
in its reciprocation strikes the projections of the plugs alternately, and 
admits‘steam therefrom to the opposite ends of the valve casing, which 
effects its shifting. Secondly, the inventors employ ouly one plug, other- 
wise the relative positions of the cylinder valve casing and plug casing 
may be as in the above modification. The valve is shifted alternately by 
steam from the cylinder and from the plug, and by steam from the latter 
alone. Thirdly, the D-slide is connected to the plug which is worked (by 
steam from the cylinder) within a shifting casting, to which only live 
steam is admitted, or the ends of the plug may be carried through into 
recesses in the casting’s casing. This casting is the equivalent of heads 
with which the valve is provided in the above modification. The plug 
and valve are partly shifted by steam from the cylinder, and then shffted 
right over in a contrary direction by steam from the casting. Fourthly, 
the plug works within the casting and is formed with a second D-slide 

used for supplying the steam to the casing, and placed above the main 
D slide, which is secured to the casting. Steam is admitted to both the plug 
and casting. The main valve is partly shifted by steam from the cylinder, 
the stroke being completed by steam from the plug. Flfthly, the plug is 
placed within the casting, but is stationary, being fixed to one end of 
the casing. The valve is partly shifted by steam from une end of the 
cylinder, and completely so by steam from the other end. Sixthly, the 
two plugs are cast solid with the heads of the slide. The valve is partly 
shifted by steam from the cylinder and completely so by steam from the 
valve casing. Seventhly, the plug or small slide is shifted by a rod pro- 
jecting into the cylinder and pump and alternately struck by the piston 
and bucket, and thus directs the flow of steam to the opposite ends of the 
valve g, and causes the valve’s shifting. (a) The mventors seat the 
small slide in the casing and between the heads of the main slide; (») 
they cause the shifting of the plug by the piston in one direction, and by 
a piece inserted in the plunger of the pump in the other ; (c) or by two 
pieces inserted in the plunger. Eighthly, they substitute for the plug a 
tube running from the valve casing to near one end of the cylinder. The 
piston-rod or plunger is also tubular, and at all parts of the piston’s 
stroke communicates with the tube. The valve is shifted as in the fifth 
modification above. Ninthly, they attach the valve to the plug which 
they place within the casting provided with projecting ends, as in the 
sixth modification. The casting (but not the valve and plug therein) is 
partly shifted by steam from the plug. its stroke being completed by 
steam from itself, when it carries the valve and plug with it, and thus 
shifts the former. Tenthly, they dispense with the plug, and cause the 
valve and its heads to have a partially rotating movement imparted by 
steam from the cylinder, which causes the shifting of the valve by steam 
from itself. Eleventhly, the means they employ for governing or regu- 
lating the supply of steam to the cylinders of all the preceding modifica- 
tions, or to any pump, are as follows :—They connect two pistons to a rod 
and place them in a cylinder divided by a partition, which thus forms 
chambers. One of these pistons is attached to the valve which supplies 
the steam to the cylinder. The pressure in the pump acts alternately on 
the pistons, and at all times keeps the valve open to the required degree 
only. Back pressure is prevented by s: self-acting valves. Twelfthly, 
ed dispense with these valves, but otherwise arrange the parts simi- 
rly. 

1791. B. Hunt, London, “‘ Manufacture of packing for stufing-boxes.”—A 
communication.—Dated 16th May, 1872. 

The improved packing is composed of fibrous strands, into which 
melted paraftin, or other equivalent lubricant, with or without any suit- 
able powdered substance, is introduced during the plaiting or braiding 
— together, so that the fibres may be thoroughly impregnated there- 
wit 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Caris, 
Harness, &c. 

1668. A. J. Manerand W. Brack, Dublin, “ Controlling tolling-stock for 

tramways.”—Dated 8th May, 1873. 

d a downward and forward projecting arm with or without 
friction or travelling wheel, to axle or axle box ; the arm being pressed 
against one side or other of central part of switch by the attendant on car 
or engine, or the arm may work in or against a rail outside the line but 
connected thereto. 

-_ Ss Coompe, Lancaster, “ Life and other boats."—Dated Sth May, 


This consists, First, in forming the keel, bow, and stern, of life and 
other boats of rigid material, and employing wicker-work for the sides, 
cork or other light substance being attached to give buoyancy. Secondly, 
in lowering from one davit and g the boat by partly rotating a 
a shaft so as to release simultaneously two bolting pieces to which the 
ropes are secured. 

1692. F, Wirrn, Frankfort-on-the-Marne, Germany, “* Combustion of smoke.” 
—A communication.—Dated 9th May, 1873. 

The apparatus which forms the subject of this invention is applied 
directly to the fire-place, and consists of an ordinary horizontal steam 
boiler grate, in the middle and at the two side ends of which are provided 
open spaces between the grate bars for the r ion of vertical ventila- 
tion midfeathers which are supported upon ledges formed on the bars. 

ese midfeather are made of crucible matter or fire-brick or other suit- 
able material, and are hollow and of the same length as the grate bars. 
The upper edge of the same midfeathers are fluted or formed with a bead, 
and in this cylindrical upper part openings helically arranged are formed. 
Also in the sides of the midfeathers towards the fire are formed longi- 
tudinal o) or slots, which said helical and longitudinal openings 
communicate with the interior or hollow portion of the midfeathers. 
1694. G. W. Ruoanes and J. Barrett, Hackney, London, ‘‘ Locks.” —Dated 

10th May, 1873. 

To each door the inventors attach a lock or fastener, so constructed that 
it —ee by means of a cord or chain be ek | unlocked. In the 
case of a ae Se Ieee veasin acord or chain through- 
out the yn ie ed AY mong tp bg = re guard er 
attendan‘ tening same it shall cause the w! of the locks or 
fasteners to shoot their bolts and thus secure the doors. 








cured. Between the inner end of the said sleeve and the socket he inter- 

poses a steel ring. and near its outer end the said socket has a shoulder 

and the sleeve has a collar. (Outside the said collar he places a ee 

ee the fingers of the ring and socket he places a r 

packing ring. The said socket has an oil hole closed by a screw plug. 

1698. P. Rvper and E. Bremonp, Paris, ‘* Portable apparatus applicable to 
pane engines for preventing collisions on railways.”—Dated 10th 

lay, 1873. 

This provisional specification describes an apparatus composed chiefly 
of portable switches and fitted to the engine, whereby the train may be 
run off the line when collision with another train cannot otherwise be 
avoided. 

1700. B. Rowerts, London, “ Decks of ships.”—Dated 10th May, 1873. 

Iron decks are covered with a coating of asphalte laid — over the 
iron plates for the purpose of strengthening them, preventing them from 
being slippery, oul opbindtng them from corrosion. And wooden decks 
are similarly covered to strengthen and stiffen the ship and make the 
deck water tight. 

1710, W. Green, Hyde, Cheshire, “ Brakes for railway and other carriages.” 
—Dated 10th May, 1873. 

The improvements consist in the employment of brake purposes of a 
straight or partially straight frictional surface of suitable substance in 
lieu of the curved form at present in use, which frictional surface is not 
applied to the wheels in any form, but is caused by suitable mechanical 
appliances to press downwards directly upon the rails or metals them- 
selves, whereby the wheels and axletrees may be relieved wholly or in 
part from brake pressure, and a much greater frictional surface is pre- 
sented to the metals at one time, thus avoiding toa great extent torsion 
of the axles and rendering it possible to bring a tram or carriage to a 
standstill in less time and shorter distance than by the apparatus at pre- 
sent in use. 

1718. E. C. Barrett, London, “ Propellers for steam or other motive power 
vessels.”— Dated 12th May, 1873. 

The chief features of novelty in this invention are, Firat, the construc- 
tion of a disc wheel or paddle wheel in such manner that it carries a 
number of spindles, each carrying two, four, or sore floats rotated or 
driven by pinions actuated by « central wheel carried on the same shaft 
as the dises ; and, Secondly, when it is desired to greatly increase the 
speed the central wheel may be driven by suitable internal gearing in the 
opposite direction to the discs, rotating the spindles and floats at « 
vastly increased rate. 

1747. J. Verran, Penzance, Corniall, ‘ Boats.”— Dated 14th May, 1873. 

This invention consists of making or constructing an improved unsink- 
able folding boat of a light strong framework composed of stays of wood 
or metal or other flexible or suitable material, such stays being either of 
a solid, tubular, or spiral form. The skeleton of the boat is attached in 
pairs on either side of the stem and stern, each of such attachments being 
made by a hinge of horse-hide, india-rubber, or other flexible material, 
and working through one slot hole fur each pair of ribs in the stem and 
stern. The keel of the boat is also hinged at the stem and stern to admit 
of the ribs being extended in the centre of the boat when required 
for use. 

1751. 8. Woopati, Dudlev, “ Coal tubs or wagons.”—Dated lith May, 1873. 

The principal feature of this invention consists in constructing coal 
tubs or wagons of sheet iron in an improved manner, instead of wood as 
ordinarily constructed. 

1759. H. B. Fox, Chester, “‘ Fdstening the ends of railicay rails.”—Dated 
14th May, 1873. 

This invention consists in slotting or cutting out a portion of the web 
of the end of each rail to be joined. ‘To connect the ends of the rail the 
inventor makes use of a fastening which is formed of a metal plate made 
to fit between the flanges of the rails. s plate has « projection welded 
on the side thereof, and this projection is made to fit into the slotted 
portions of the rails before mentioned. On the other side of the rails he 
uses a plain fish-plate made to fit between the flanges of the rails. The 
joint is formed by bolting the fish-plate to the before mentioned plate 
with the projecting tongue filling up the aperture slotted in the webs of 
the rails. The ends of the rails are thus firmly bound together and by no 
means can the end of one rail project above the other, the joint forming a 
solid thread. A modification of this invention consists in forming the 
projecting tongue or key-piece on the fastening in the furm of a fish-tail 

The slotted portion of the web of the rail is made witha slight 
play round the key-piece, so that a certain amount of elasticity is given 
to the rail. The plates are bolted together from each side through the 
web of the rail as before mentioned. 

1762. J. J. W. Watson, Paris, France, “ Permanent way in railirays.”— 

Dated 14th May, 1873. 

This invention consists First, in combining cast with wrought iron in 
uch a manner as to obtain economically a form and strength of direct 
Coinage surface whereon the rail may repose, or be supported without the 
assistance of chairs. Secondly, in securing a state of equilibrium for the 
whole system of support by connecting the incompressible cast iron direct 
bearing surfaces with intermediate bearing surfaces of wrought angle or 
iron, which shall perform the t of girders. Thirdly, in so combining 
the longitudinal bearers in cast iron with the transverse ones in wrought 
iron that the strains arising from traffic, whether they be of a character 
tending to displace the track laterally as in curves, or in the direction of 
its axis as on steep gradients, where the breaks are much applied, shall 
be resisted by large areas of side surface opposed to the ballast side 
surface opposed to the ballast. Fourthly, in crossing the girder ties 
diagonally so that portions of the ballast may be enclosed or boxed in to 
form wedges of resistance to displacement in side relation to the con- 
tiguous ballast. Fifthly, in superseding the use of fish-plates fur the 
joints of tlange-rails by securing their abutting tlanges in a groove formed 

y a fillet covering the flange at its junction with the plane on which the 
foot of the rail rests, and into which groove the rail is wedged by a 
conical nut working on a screwed bolt. Sixthly, in suspending the rail 
when of the double head description free of all contact as regards the 
tables (and therefore permitting the latter to be turned when one is worn) 
by a pair of clips, each having the section of an are of a circle, and which 
gripe the shoulders of the upper and lower tables on either side of the 
rail through the wedging action of a cone operating against a pressure 
block insistent upon the sleeper. Seventhly, in the extension of the 
system of fastening last described for double head rails to the splicing 
of the joints of such rails, and the consequent replacing of four bolts for 
each fish joint, as at present required Ly a single bolt only. 

1768. A. Kriecrer, Paris, “ Brakes for tramways, railways, d&c.”"—Dated 
15th May, 1873. 

The brake consists of the powerful friction of two cones boxing one 
within the other; it acts on the axles to render them after stoppage a 
part of the force of the movement which served for working the brake, 
and equally facilitate starting. On one of the axles is placed a mutiie 
with conical surfaces ; it is fixed thereto by means of a pin, which allows 
of free longitudinal displacement of the mutfile. The cones, which may 
be designated as 0, 6!, act on the corresponding interior surfaces of 
two cog-wheels ¢, cl, fixed on the axle, The action is effected by 
mancuvring a lever to the right or left; this lever is actuated by aid of 
a rack and pinion. The cog-wheel, indicated as c, turns a cog-wheel fixed 
on an axis of a pinion, which receives the same movement from another 
cog-wheel on the same axis, and which is actuated by a tooth wheel fixed 
on the axle of the vehicle. The pinion last-named, by its contact with a 
central rack attached to powerful ne, compresses them against a 
projection, whilst, on the other hand, this pinion receives from these 
springs an inverse movement when they distend. When the central rack 
becomes immovable the tram-wheels slide on the rails, thus exercising 
the maximum power of the brake. At starting, the conductor locks the 
cones } ¢, and returns the action to the surfaces 4!, c!, then as the move- 
ment that the brake has imparted to the cog-wheel (with which that ¢ 
gears) is sustained by a ratchet, the conductor presses on a pedal actuat- 
ing a shaft, whose bent end removes the ratchet from the teeth of the 
cog-wheel, and the springs expanding push back the central rack, and by 
aid of gear-wheels communicates an impulsion to the axle for starting 
the vehicle. 

1769, W. R Laxe, London, “‘ Axle-bores.”—A communication.—Dated 15th 
May, 1873. 

This invention consists, First, in the construction and novel arrange- 
ment of devices whereby the boxes are rendered steady upon the 
journals; Secondly, in the arrangement of lubricating devices, with a 
perforated lubricating cylinder ; and, Thirdly, in the_construction of the 
axle-box in section with sliding connections. 

3652. G. Hasettine, London, “Railway brakes.”—A communication,— 
Dated 8th No , 1873. 

This invention consists in one or more cylinders and pistons, expansible 
vessels or vessel having a diaphragm moved by liquid pressure connected 
by levers or other equivalent mechanism to press the brake blocks to the 
wheels, and receiving such fluid pressure from the elastic foree of the 
steam in the boiler, either of the eyed re sepuate boiler 3 

rpose ferably at a point iow the water surface an 
Se anit Pamoutien cti ih tmcomrpressible tluids contained in suitable 
tubes leading to the several cylinders or ex ble vessels or 
diaphragms. This invention also embraces devices for preventing tho 
freezing of the fluids employed to transmit the pressure. 

Ww. LoRY, Mystie Bridge, New London, U.&., “ Apparatus for 
ey > an ship board.” — Dated 7th May, 1873. a 
on of the invention relates to modifications in the means of 
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Put ov Inexperienced and unskcilful One important feature con- 
of ahinged davit, in connection 
means, 80 as to afford a wide bearing and hold 
in its proper position, relatively to the ship and bort. 
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netans contin te Ce engin it of a single guide-bar fixed in a 
roper position on one side ahinged davit in com ination with means 
e- 


turning into a curved rack or seg- 
ment on the guide bar, or other bar adjacent to the of the davit. 
Another feature in the employment of a safety pawl connected 
to the davit, and acting in a ratchet on a guide-bar alongside. This pawl 
is very useful in heavy weather to prevent any backward movement in 
consequence of the rolling of the vessel and the swinging of a heavy 
boat. Another portion of the invention relates to the means for hoisting 
and lowering the boat. This may be used in connection with the above 
novel provisions for operating the davits, or it may be used with any 
other suitable means for effecting the other parts of the work. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. ; 

= oe Hencuman, Leeds, “ Preparation of flax, d&c.”—Dated 8th May, 

87 


io 

By the extension of the heads of the existing hook bearings of the 
pressing rollers of such machines, and by the interlinking of such 
extended heads with certain stands upon the conductor bar to obviate 
the necessity of extending the axles of such pressing rollers beyond the 
outsides of the said rollers, and to dispense with the side bearings of the 
same as heretofore in use. 

1659. J. Stewart, Glasgow, “ Damping and starching textile fabrics.”— 
Dated 8:h May, 1873. 

The features of novelty which constitute this invention are arranging 
damping or starching machines, with brushes revolving in contact for 
distributing the water or starch on the textile fabrics, of which any 
number of sets may be used, and with or without drying apparatus com- 
bined, 

1683. W. Warton, Lancashire, ‘“‘ Wire cards.”—Dated 9th May, 1873. 

This invention consists in the application of the finer sizes of angular 
wire, whether rolled or drawn for the manufacture of fine wire cards, 
commencing at count No. 90 and upwards, which fine wire cards are suit- 
able for covering the cylinders and doffers of carding engines and other 
rollers used in preparing and cleaning cotton and other fibres. 

1690. T. Hopson and T. Hopson, jun., and J. StepHEenson, Yorkshire, 
** Shuttles.” —Dated 9th May, 1873. 

This invention has for its object the construction of shuttle pins or 
“skewers ” in such manner as to re‘luce the strain or tension and so pre- 
vent breakage and waste of the w°ft when being unwound therefrom 
during the process of weaving, and «.. z#curing such pins or skewers. 
1704. C. H. Firru, Heckmondwicke, Yorkshire, ‘‘ Finishing silks, plush 

and velvets.”—Dated 10th May, 1873. 

The inventor takes silk _ silk velvets, silk pile cloth, the pile of 
which has been cut. The fabric is then washed. It is then carded or 
raised, and having been placed upon a drying tenter is fettled and batted 
up, and then the pile is cropped. 

1707. J. Bennert, Preston, Lancashire, “ Construction of shuttles.”—Dated 
10th May, 1873. 

The object of this invention is to facilitate the pms of the cop on 
the skewer of the shuttle and to hold it securely when on. In perform- 
ing this invention the inventor applies a wedge for acting on the spring 
of the shuttle skewer. This wedge fits into a recess in the skewer, and it 
is provided with a cross-head near the fulcrum of the skewer; on 
side of the fulcrum pin is an eccentric shoulder by which the cross-head 
of the wedge is pushed forward to raise the spring. 

1711. H. H. Murpocn, London, “ Operating on cardings of wool, &e.”— 
A communication.— Dated 6th May, 1878. 

This invention consists in improved apparatus for dividing the sheet 
of wool or other fibre as it leaves the carding or condensing eugine into a 
series of strips or slivers, and rubbing them into —_ The said 
sheet is made to pass between a pair of endless travelling leather aprons 
mounted on two or more revolving rollers, which aprons are combined 
with strips or blades of steel in such a manner that when the said sheet 
is made to engage between the aprons the wool is driven under the said 
blades and separated into two series of slivers, which, adhering to the 
leather, advance on each apron by sliding under the steel blades, at the 
end of which such slivers pass on each apron under a revolving cylinder 
and afterwards under a rubbing roller orapron, which complete a rubbing 
apparatus. Instead of the said endless aprons rubbing rollers may be 
used with the steel blades aforesaid. 

1721. J. Kippax, Bolton-le-Moors, Lancashire, “‘ Dobbies, d&c.”—Dated 12th 
May, 1873. 

This Deontion relates in the First place to the dobbies of looms. The 
pegs on the pattern chain lift pushers which are joined to the lances 
which embrace the hooks or ffs. Those healds not lifted by the 
knife-bar are lowered by a second bar which moves in an opposite direc- 
tion. Knotted cords, wires, or tapes may be used instead of a pattern- 
chain. In the Second place those healds not lifted are drawn down by 
bars which act upon hooks attached to the healds, the hooks on the lifted 
healds being drawn back. 

1722. J. Kippax, Bolton-le-Moors, Lancashire, “ Turkish towels, d-c.”—Dated 
12th May 1873. 

According to this invention Turkish towels are woven with a pattern 
or device. Counterpanes, shawls, and other fabrics having patterns, are 
also woven in a similar manner to the said Turkish towels. 


Another part of this invention consists in an improved footstep and 
bolster for upright spindles used in machines for spinning, doubling, and 
winding. 


1904. A. Barraciouasn, Halifax, Yorkshire, ‘‘ Apparatus for dewing, damp- 
ing, and oiling fobrics.”—Dated 27th May, 1873. 

This invention relates to the a| for which former letters patent 
were granted to the i itor on 24th day of February, 1871. No. 495. 
His present invention consists in ca! the liquid, by compression 
or suction, to issue with force by very orifices, and the reduction 
of the liquid to the state of mist or fine spray is effected by the striking 
of the liquid jet against an obstacle; this obstacle may be a solid body, 
current of air or steam, or another jet of liquid. 

a, 5. Hunt, London, ‘‘ Carpets.”— A communication.—Dated 11th Novem 
, 1873. 

This invention consists of a new or improved kind of manufacture of 
woven carpets of the felted species or description. This improved carpet 
is composed of warp and weft. The mixture for the warp is made or 
composed in the following manner, say, for a quantity of two hundred 
pounds :— White African spine or back wool, or refuse, 40 Ib.; 
white waste from bing or spinning wool, 80 1b.; white flocks 
(fullers or other Le poy 80 lb.; total, 200 Jb, The mixture for the weft is 
made or com as follows :—Of white African spine or back wool, or 
African refuse, 20 Ib ; white waste from combing or we 80 Ib.; 
white flocks (fullers or other kinds), 100 lb.; total, 2001b. For a width 
of about 50in. the warp is com of twelve hundred threads of about 
ninety-seven yards long, and should weigh from 88 lb. to 92 lb. The 
weaver should weave in from 67} Ib. to 70 lb. of weft. The piece of ninety- 
seven yards when woven is reduced in the fulling mill to abont sixty-five 
yards in length and about 8ft. llin. in width, and being then thrown very 
close is ready for the market or for printing upon. 

8700. G. Hasettine, London, “ Looms.”—A communication.—Dated 13th 
November, 1873. 

This invention consists in the combination with the harness-moving 
mechanism of a loom of a pattern chain which acts on cam-sha) levers 
connecting directly with the harness frames, so that the said frames aie 
raised or depressed without any intermediate mechanism. Further, in 
the arrangement of two pattern chains that act on cam-shaped levers, so 
that when moved in one direction by one of the pattern chains the corre- 
os harness frame is raised, and when moved in the opposite direc- 
tion the said harness frame is depressed ; in a pattern chain mounted 
in such a manner that no locking mechanism fur the pattern chain is 
requ: . Further, in the arrangement of standards which form the 
bearings for antifriction rollers in combination pm a | leaves of a 











lifting the 
a aye or open the valve on the pipe and eee 
closet, and by a forked branch fill a side 
pocket, which, when the plug was let down, would fill the basin to its 
usual syphon working in a dry chamber “ne over 
the pipe leading to closet, as the water rose in the to its 
normal level it would raise the float lever and shut the inlet valve. 
, Another po anny consists in the interior of the plug a hollow 
| flushing cylinder, so that, when lifted, the water in it would be forced up 
| through a branch in the stationary cover into the basin, the weight of the 
| plug and water in it being partially counterbalanced by an automatic 
working weighted lever connected to it, the overflow would be effected 
through an annular space or trap duct in the outer case of the plug, while 
| the plug valve seatings and form of the float chamber and iron case of the 
closet would preferably be (otherwise than as herein stated) substantially 
as shown in the final specification of the petitioners’ said former patent. 
1680. G. Cowpery, Exmouth, Devonshire, *‘ Brick for the construction of 
kilns, &c.”--Dated 9th May, 1873. 
This invention mainly relates to forming hollow bricks or blocks, and 
to kilns and chambers and rooms connected therewith. The kilns 
being circular or ring-form by erence, with a heat or chamber 
in the centre, heat wherefrom is communicated to a drying room outside, 
ee ducts of bustion escape up a chimney 
al en 


1754. W. Hopson, York, “ Roof gutters, &c.”—Dated 14th May, 1873. 

The object of this invention is to manufacture roof gutters and rain- 
water > geen | in elay, with or without sockets, in greater lengths than 
heretofore, and with less liability to warp. To this end the inventor 
places in front of the ordinary pipe machine die-box, which is fitted, say, 
with a die-plate or mould suitable for moulding gutters and spoutings, a 
horizontal frame six feet long more or less, and hollowed so as to form 
virtually a continuation of the mould-plate. One or more gutter or rain 
water spouting may be made at the same time by using suitable dods in 
the die-plate and frame, with cores to suit. 
=, = = R. Kenpatt, Durham, “ Economising fuel.”—Dated 14th 

fay, \ 

This consists of an apparatus which when desired is caused to cover 
the surface of the fire-place so that the we pep Seay between the bars, 
the products of bustion being carried off bya flue at back of the 
hi ; if desired, the top of the fire may be exposed to view as usual, 











pattern chain ; also in a harness motion which ma: from 
the driving shaft and operating independently. Further, in the arrange- 
ment on a pattern chain of p tions of different height to act on a lever 
which connects with the drop boxes. 











Class 4.-AGRICULTURE. 
Including Agricultural - Windlasses, Implements, Flour 
s, dc. 


1696. W. CLarke and R. Martin, Kent, ‘‘ Apparatus for clipping horses.” 
—Dated 10th May, 1873. 

Whereas in all former clipping hi the p required to be 
placed on the top or cutting plate when secured to the bottom plate is 
regulated by screws and nuts or other means that n tate frequent 
adjustment and alteration, in this invention, by doing away with screws, 
nuts, &c., and substituting the action of springs having their bearings 
on friction washers placed on the surface of the top plate, a continuous, 
even, powerful, and self-maintained p: is obtained, and all necessity 
for frequent readjustment of nuts, &c., done away with, as the machine 
continues to perform it work as at first ted, and so continue for 
yeurs, accidents by breakage excepted. 

1702. W. R. Lake, London, “ Moulds for oil cake."—A communication.— 
Dattd 19th May, 1873. 

These improvements consist in a ly constructed series of moulds 
which when filled with finely crushed or ground seed and combined and 
subjected tu the action of a hydraulic ane constitute effectual means by 
which the oil existing in the seed may be completely extracted therefrom, 
and the quality of the residuum or cake will be materially improved. 
1720. W. J. Bopman, Farley, Hants, ‘‘ Harrows.”—Dated 12th May, 18738. 

This invention consists in the construction of an improved harrow, in 
which the teeth are placed much further apart than usual, at the same 
time allowing of the required number of teeth being placed in any given 
width of harrow. By this improved arrangement the clods are more 
thoroughly broken than hitherto, and with less labour. 

1728. P. M. Betis, Paris, ‘‘ Clips or shears for clipping or shearing horses and 
other animals "—Dated 12th May, 1873. 

This relates, First, to magnetising the two combs or cutters so as to 
augment their attraction and so facilitate the cutting operation. 
Secondly, to concentrating the regulation of the combs or cutters ata 
single point. Thirdly, to two different arrangements of regulation, one 
by pressure and the other by traction; and, Fourthly, to a generally 
implified arr t of the instrument. 

1730. F. Savace. King’s Lynn, Norfolk, ‘‘ Agricultural steam engines.”— 
Dated 12th May, 1873. 

This provisional specificatiun describes an engine the wheels of which 
are used as winding drums. 

1731. J. L. Raker and T. N. Cox, Hargrave, Northampton, ‘‘ Horse-hoes.”— 
Dated 12th May, 1873. 

In constructing horse-hoes according to these improvements the inven- 
tors provide them with a light fore-carriage steerage which may have 
either one wheel or two or more wheels ; they couple the wheel or wheels 
of this fore-carriage with apparatus that guides or adjusts the hoes, thus 

bling an attendant to have complete control of the said implement 
ind dently of the horses, 

















1726. M. Mirrie.p and J. Scort, Bradford, “* Machinery for bing wool, 
cotton, silk, and other sibres.” —Dated 12th May, 1873. 

This invention relates to a class of machines in which rings or teeth are 
secured to the ordinary comb plate so forming an ordinary circular comb, 
. and from which are traversed other comb teeth mounted on segment- 
plates. 

1743. E. T. Swarnson and G. Haypock, Preston, “ Leasing warps in dress- 
ing machines called slashers.”—-Dated 13th May, 1878 

This invention relates to a method of obtaining a perfect “lease” of the 
warps in machines called “ slashers,” so as to prevent the warp th 
from getting crossed. The inventors take the “lease” in front of the back 
beams and before the warp passesthrough themachine. Theyarnfromeach 
alternate beam $ through a comb made with wire teeth, each having 
a notch in which the warp is placed, whilst the yarn from the interme- 
diate beams pass between the wires of the comb, and it will be evident 
that by raising the combs, every alternate warp thread (that is, all the 
warp threads of each alternate beam which are in the notches of the 
comb teeth) will be raised. The “‘lease band” is then through 
from side to side underneath these raised threads, and thus a perfect 
“lease” of each alternate thread across the warp is obtained, and a very 
great saving in time and trouble is thereby effected, and the crossing of 
the yarn is entirely prevented. 

1749. E. P. H. Vauanan, London, ‘ Looms.”—A communication.—Dated 
14th May, 1873. 

This invention relates to improvements in the construction of looms 
used in weaving narrow fabrics, and whereby the warp-creel, top-castle, 
and warp rollers, under which the warp runs in looms as ordinarily con- 
structed, are dispensed with. The desired number of warps having been 
prepared, they are beamed as for weaving broad goods, the w: being 
separated by counting biers or half-biers, and then drawn from the beam 
through lease rods and the reed on to a small beam which has slots in the 
holes through the centre thereof, and which fit on to an iron feather on a 
shaft, by the turning of which the warps are drawn down. Each warp 
bobbin is then placed on an iron rod or shaft, which is supported by iron 
standards attached to the back rail of the loom and weighted in any suit- 
able manner, the warps being passed through lease rods directly from the 
back rail to the harnesses and 1¢ed of the loom, 

1766. W. W. Syminoron, Halstead, Essex, ‘‘ Machine for making nets and 
nettings.”"—Dated 4th May, 1873. 

The object of this invention is to make fast net of large or small mesh 
with bobbins and carriages, and the said invention consists of a machine 
in which the said bobbins and carriages are combined with pickers, 
hooks, and guide needles, and with mechanism for working the same as 
hereinafter described. The warp threads pass from the warp beam over 
a guide roller through a reed and under a tension roller which has a 
rising and falling motion. Thence the said threads pass through the race 
of the carriage circle and over a work bar at, the lower edge of which the 
knots are formed by the tying of the weft threads with the warp threads. 
From this bar the net made passes to the work roller. The knots are 
made as follows :—The warp threads are drawn downward by fe hooks 

+ b and bet 


2230. M. Eustace and J. and T. Kennan, Dublin, *‘ Apparatus used in the 
cultivation of green crops,”—Dated 27th June, 1873. 

This invention relates to improvements in apparatus described in a 
provisional specification filed by the said Marcus Eustace on the l4th 
March 1873, No, 943. The curved guides described in the said provisional 
specification are, according to the present invention, made adjustable to 
suit different widths of drills, and may be of bent bar iron made in pieces, 
or one or both of the guides may be straight, or wheels or rollers may be 
substituted for the guides. Also the blades or hoes may be provided with 
coulters or cutting discs at either side, or —— made in two inclined 
parts and of various shapes and inclinati e hine is drawn by 
chains, cords, or straps attuched in front and also near the middle, so that 
by adjusting those in front the load there can be lightened. When the 
soil is not laid out in drills, polygonal wheels or spokes projecting from 
axles may be used to produce on even soil the effect of curved guides over 
drill and furrow causing an alternate rise and fall of the machine with its 
hoes. And generally such machine may be provided with tracers to mark 
the line of the next traverse. 








Class 5.—BUILDING, 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, dc. 
1665. J. Soe, See, “ Apparatus for heating greenhouses, &c.”--Dated 
8th May, 1873. 

This quvention has for its object the heating of horticultural and other 
buildings, and the manufacture of lime at the same time and by the same 
apparatus. 

1676. B. Ronacp and J. Farmer, Glasgow, ‘‘ Waterclosets.”—Dated 9th May, 
1873, 

This inventio sists in imp ti on the patent guint. t0 Go 
petitioners, No. 89, and dated llth January 1872, for the 
quantity of water to be used at each action or go hy water-closets 
and other cisterns by the addition of a second float to the ordinary float 
lever of the inlet supply valve; this new float working in a — 
vessel of its own, so as to be and act by water at a little higher 
level than the ordinary float, and supplied with its water by a branch 
pipe from the one supp!ying the pan, so us to nearly close the inlet valve as 
soon as the water rises to the suid higher level in the small chamber of the 
new float; but when the plug of the closet is let down a small hole or 
duct in the lower part of the new float chamber lets the water slowly out 
of it into the closet or ordinary float chamber, and opens the inlet valve 
to fill the closet to its normal level, when the ordinary float raises the lever 
and shuts the inlet valve. all otherwise as usual ready for use and fi 
again. In some cases the small outlet duct from the lower we the new 
float chamber might be made elastic and soattached to the handle or plug 
that when they were lifted it would be closed, soas only to flush the 
for the — time it was in filling. The size of this vessel and the 
b b ead: 











and upwards by one eet of pickers, to form opening ug en 
which bobbins carrying the weft threads are so as to form loops. 
The hooks are then disengaged from the said loops, the slack being taken 
up by the descent of the tension roller and the knots being left on the 
pickers which have risen to tlie work bar. The other pickers then knock 
out, and the work roller takes up the necessary amount of the net ta 
make a mesh of the required size. 


1804. 8. Brooks, G. Harrison, and T. GoopBEHERE, West Gorton, Lanca- 


shire, ‘* Machinery for spi 9, g, and g."—Dated 17th 
known as “ring and 





May, 1878. 
This invention is licable to the hi 





traveller throstles and doublers,” and it consists in an improved combina- 
tion of machinery for distributing the yarn on the spool or bobbin. 





to it and the basin would thus mainly regulate the 
Another 


quantity of water used each time to flush the closet. - 
provement consists in the su’ valve and its duplex float lever 
within a duplex cham ushing , the new cham) 

by a small hole below, to the normal low acting level chamber, made to 
contain the —_ of water required to flush the basin at a con- 
venient height ubove it for that purpose, a = and cock or 
valve, opened and shut respectively, by a lever the raising 
and lowering of the handle of the plug; the inlet valve admit the 
water to the new float chamber, w! when filled to the level would 
shut it, and when the plug was let down and the lower outlet valve closed 
the two cham! of the upper cistern would fill to the normal lower 


in which case the products of combustion escape through a damper in 

the — way, but which is closed when the top of the fire-place is 

covered. 

1781. J. A. WaDE and J. Cuerry, Hornsea, Yorkshire, “ Pressing clay to 
Sorm tiles, d&c.”—Dated 15th May, 1873. 

The upper pallet in the press box employed to form the undercut 
flanges on one aide of the particularly formed tiles referred to, or similar 
articles, is made to clear itself from the said flanges by the same power 
which lifts the lid of the press-box, thereby with the necessity 
of removing a loose pallet from the tile or other article after the pressure 
has been applied to it. The lid of the press-box is raised as required, 
either by hand ur by mechanical power. 
> Srunss, Rickerscote, Staffordshire, ‘‘ Bricks.”—Dated 19th May, 


3. 

According to this invention the dies are made in a revolving horizontal 
table, each having a lid and a sliding bottom. ‘ojecting over a 
portion of the upper face of the rotating die table is a fixed horizontal 
plate under which the dies are carried. Under and extending beyond 
this fixed plate is an incline, up which the of the sliding bottoms of the 
dies travel, to mould und compress the y, and remove the moulded 
bricks from the dies. When by the rotation of the table one of the dies 
approaches the fixed pm a block of the clay is placed in it. The top 

the die is then closed automatically, and the charged die is carried 
under the fixed plate, the bottom of the die at the same time being lifted 
in the die by the incline described. The clay in the die is thereby com- 
pressed between the said bottom and the lid of the die, the said lid 
being supported during the compressing operation by the fixed plate 
under which it is travelling. As the die passes from under the hxed 
— the said die isopened automatically and the moulded brick is lifted 
rom the die. In this way the several dies are carried in succession 
under the fixed plate, and the clay compressed into brick, and the said 
bricks lifted from the dies. Holes in the lids of the dies permit any ex- 
cess of clay to escape through them. 





Class 6.- FINE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, In 
struments of War for Coast Defence, Gun Carriages, &c. 
aaa" 4. Henry, Edinburgh, ‘‘ Breech-loading flre-arms.”—Dated 12th May, 


The features of novelty which constitute this invention consist in a 
striker hirged or joined on a pin or stud fixed in the under or upper side 
of the breech piece, and in combined catches and bolts attached either 
to the lever or to the under side of the trigger guard for locking the 
qoaming lever and the trigger; the form of vertically sliding breech 
pieces, and the mode of fixing the barrel in or on to the breech-action. 
oe Nose, Newcastle-on- Tyne, “ Vents for heavy guns.”—Dated 12th 

lay, 1873. 

This provisional specification describes means of closing the vent so as 
to prevent the escape of gases at the time of firing. 

1739. J. H. Jounson, London, “ Battery gun.”—A communication.—Dated 
13th May, 1873. 

This invention comprises an improved form and arrangement of 
mitrailleuse, with improved firing mechanism feeding apparatus, spread- 
ing apparatus for dispensing the shot, an improved pointing instrument, 
and cuarge-box. 








Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

a“, J. LanuaM, Battersea, Surrey, ‘ Boots and shoes.”—Dated 8th May, 


The inventor forms the sole and heel of one piece of leather, instead of 
building up the heel of a number of lifts, or otherwise fixing it upon a 
separate sole. When the heel has been stitched it is turned, and is then 

laced in the improved shaping apparatus. The said apparatus bas 
ternal and external dies sha to give the required contour or con- 
figuration to the eaid heel. After the heel has been shaped it is filled 
ith wood or other suitable material. Another part of this said invention 
relates to a contrivance whereby in the manufacture of turned work the 
upper may be sewn upon the sole after the heel has been put on the 
same. The object of this part of the invention is effected by making in 
the last a cavity or recess for the reception of the heel. 
1664. W. E. Yates and R. Watson, Manchester, “‘ Washing machines and 
churns.”—Dated 8th May, 1873. 

A ding tw this i tion the tub is fitted to rock to and fro, and an 
internal dasher is worked by means of a rack and pinion, or is otherwise 
80 as always to move in a direction contrary to that of the said 
tub. 

1670. E. Marston and H. Kiernav, London, “ Inkstands.”—A communica- 


tion.—Dated 8th May, 1873. 
f this i tion is to d an inkstand capable of 
ma‘ 


containing any suitable tter soluble in water, also suitable 
filtering media, whereby the coloured solution produced by dissolving 
the colouring matter in water will be strained so as to keep back solid 
matters, leaving the saturated solution suitable to be used for writing ink. 
1699. A. Morton, Darvel, Ayr, N.B., ‘‘ Curtains.”—Dated 13th May, 1873. 
The features of novelty w constitute this invention are the weaving 
of patterns on leno curtains by shedding the warp so as to produce at any 
place di ng to the _ the ordinary leno weaving and at 
others muslin weaving, and the production of any desired portions 
of the patterns thereon by the introduction of a coarse rove or weft or a 
greater number of shots of weft thrown up on the surface of the cloth. 
1738, E. 8. Bera, Exeter, ‘* Sewing machines.”—Dated 13th May, 1873. 
This invention consists in combining together in a shuttle machine a 
straight needle, a bent lever arm working on centres or pivots close to 
the surface of the cluth-plate, and a peculiar needle cam. Also in regu- 
the tension by means of an adjustable screw at the heel of the 
shuttle, which bears upon a spring which presses upon the end of the axis 
of the ———— putting more or less friction thereon, such shuttle 
ony oe le for the passage of the thread in lieu of several, as in 








shuttles. Also in inclosing the flange at one end of the 
spool within a recess in the heel of the shuttle, and covering or protect- 


ing the at the ite end by means of the hinged side of the 
shuttle which may also be more or less recessed to receive the rim of the 


1740. W. ALLBRIDGE, Birmingham, ‘‘ Buttons.” —Dated 18th May, 1878. 
Piped pe yang ty yy J. ee 
pear! iv vegetable wing manner :—' 
Sulken ts matoat tin Mantel ead Goal oo tare or vegetable ivory. 
Through the centre of the bottom disc a hole is made, the upper part of 

the hole being conical. The metallic shank is made of a ed 





of wire having a conical head. In attaching the shank to the button 
the flattened loop is passed through the hole in the bottom disc. and its 
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conteal Lend Sited tn tho contend Heer et of the hole. The top disc is 
next secured to the upper face of bottom disc by cement, and the 
conical head of the shank thereby fixed between the two discs. The flat- 


1748. L. J. Aurman, London, Py pte ay 14th May, 1873. 

The object of the invention is preservation of life from drowning at 
sea or in other water. The belts or such like supporting means are 
formed with separate cells or com; its for air, so that in the event 
of accidental or other tearing or of the apparatus by which any 
one or more of the cells or compartments become emptied of air others 

efficient for effecting the desired buoyancy. Series of these 


with elastic bands or holders to receive and retain flasks for spirit or 
other liquid. Such air-cells may be applied to various parts 
He also forms such belts or sustainiug means w 
py diy an additional elastic belt or pocket by which to sustain a child 
at breast of its mother. « 
1750. J. Lewis, Lancaster, “ Washing machines."—Dated 14th May, 
The novelty of this invention is that by the ions f. 
sides of the tub or vat, and on the lower part of the vertical spindle 
which is shouldered to support the disc plate and dolly-legs, the articles 
to be cleansed are loosely rubbed aguinst such surfaces, are made clean 
without injury. 
2395. W. E. Gepeg, London, “‘ Overseaming and embroidering machines.” — 
A communication.— Dated 11th July, 1873. 
This invention consists, Firstly, in reversing the feed motion of the 
“* Bounaz” embroidery machine, patented 
cal means at re, 


Class 8.—_CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glas, Pottery, Cement, Paint, Manures, dc, 

ome i! F. W. Hopcrs, Belfast, “ Bleaching jute, &c."—Dated 8th May, 


The yarn or cloth is first steeped into a weak of an 
carbonate for two hours and afterwards boiled for two hours, it is then 
8' for one hour in a weak solution of hydrochloric acid and then 
= oy po a ay poe —_ vr —- of an — carbonate, 

en ina solution of oxychloride of magnesium, an steeped in 
weak hydrochloric acid and then well washed and dried. J 
1687. E. Mortarry, London, “‘ Treating sewage in order to produce manure.” 

—A communication.—Dated 9th May, 1873. 

Sewage is treated with or sulphate of lime, tar, wood charcoal, 
acid phosphate of magn: and phosphate or sulphat of m, ia, 
sulphur, saltpetre (nitrate of potash), phosphoric acid, and nitrate of soda. 
1689. C. Caspers, Newcastle-on-Tyne, “ Purifying crude anthracene of com- 

merce.” —Dated 9th May, 1873. whe v 
This cation describes taking crude anthracene from which all 
rs have been separated as far as possible by mechanical means 
it with light oil for one or more times, and finally washin 
with methylated spirit. an’ é thus purified is afterwards k 
heated at about 100 deg. Cen to dry it thoroughly. Or after - 
ing it with light oil the ly purified anth may be dissolved by 
the aid of heat in a f —< = oil, and when allowed to cool 
is en & 2 paste state. e iment may be again washed with 
and it, or anthracene purified as above described may be 
t fuses, and be then allowed to cool slowly. When it is 
= to still further purify the anth it is sublimed in a closed 


Jniti liaht 














1078. W. Rosinson, London, “ Removing the tin from scraps or cuttings o} 
tinned or terne plates.”—Dated 10th May, 1873. - sated 
The features of novelty of this invention consist in upon 
scraps or ey = < —s = - a os vessels Billed with gas 
or vapour to prevent loss e quicksilver.employed to separate the 
from the iron ; and, finally, the quicksilver is distilled. = 
1709. T. W. Minton, Stoke-upon-Trent, * Ovens for firi: ttery, "ag 
mae, 10th May, 1878 , sidgiadalpiainiireaieiian 
provisio: = cation describes an oven, the characteristics of 
which are that the fuel is burnt in the inside or “ hold” of the oven, the 
ordinary outer mouths or feeders being dispensed ; and also 
that the waste heat can be used for hardening the decoration on the 
ware. 
1724, J. Iuray, London, “ Em ing chalk as fuel.”"—A communication.— 
Dated 12th May, 1873. wieying f 
This invention relates to means of utilising as fuel the gases produced 
from the decomposition of chalk under the influence of heat. in presence 
of carbonaceous matter. in fragments, mingled with fragments of 
coal, is supplied to furnaces constructed or adapted so as to provide a 
great di of the mixed fuel. Or chalk in coarse powder is com: ded 
with or other carbonaceous bituminous oleagenous matter into fuel 
blocks which may be burnt in any furnace. The carbonic acid and 
vapour evolved from the chalk are in presence of the heated carbon- 
aceous matters decomposed into carbonic oxid, hydrogen, or carburets of 
hydrogen, which form combustibles of tt heating power: The pro- 
visional specification is accompanied by } roel illustrating the construc- 
aptation of furnaces for burning the mixed fuel. 


1725. C. WicG, Liverpool, “ M ¢ of bleaching powder, de.”—Dated 
12th May, 1873. 4 aa 

First, hydrochloric acid from Messrs. Harg and Robi ‘8 
direct-action-sulphate converting chambers, or hydrochloric acid from 
any other source, is with atmospheric air into a heated closed 
retort or chamber containing pieces of 
material. The product of the d position, 
into a chamber containing lime on shelves or through a series o! 
fitted with agitators. Secondly, the closed retort or chamber above-men- 
tioned is fitted with inlet pipes for hydrochloric acid and air and an out- 
let pipe for chlorine. The entering air, when at pressure, may draw in 
the hydrochloric acid by lateral induction. Thirdly, a series of chambers 

taining lime are ited by ages, and each chamber is provided 
with an agitator to throw up the lime and bring it into intimate contact 
with the chlorine and gases. 
1736. A. PaRKEs, Birmingham, “ Manvfacture of metallic alloys.”—Dated 
13th May, 1873. —" " v . 

This provisional specification describes producing an alloy by mixing a 
manganese ore with a copper ore (or with an oxide of nickel) and carbon. 
These materials are exposed in a powdered state to a moderate heat in a 
closed retort. When the charge has been allowed to cool the metallic 
—- which are found diffused through the mass are separated and 
me 
1741. _R. 8. Newat, Neweastle-upon-Tyne, “* Manufacture o ia.”"— 

Dated 13th May, 1873. dies 

This improvement consists in submi the magnesia, deposited in 
the manner described in the specification of the patent of H. L. Pattin- 
son, dated 24th September, 1841, or other esia, either in a dry or 

ly dry state, to pressure in moulds, by which process it is rendered 
denser and tougher, and, therefore, more suitable for transport than 
magnesia of the usual kind. 


Guna 




















. Class 9.--ELECTRICITY. ' 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparutus, and Galvanic Batteries. 
-_, S- i, London, “ Telegraph transmitting instruments.”—Dated 
lay, \ 

The features of novelty of this invention consist in constructing trans- 
mitting instruments or a: in combination wfth any existing 
recording or receiving instrument in such manner as that it shall be cap- 
able of transmi a considerably number of words in the same 
time than is now occupied by the most approved instruments. And the only 

juired existing 








alteration req! to adapt this invention to the in- 
struments is to substitute the i d transmi instrument in the 
place of the Morse or other key nowin use. And an important f in 
this invention consists in its not req a skilled operator to transmit 


movement for each letter will by a peculiar mechanical arrange- 
ment di cause the ded ding to the Morse 
ode or any other code without the aid of perforated paper as now used. 
1713. A. M. CrarK, London, “ Lighting lamps, candles, d&c.”—.A communica- 
tion.—Dated 10th May, 1873. 
This is an electric a) 





wire. The secon pair is and the 
a tus is put in action by the finger on a sprin on the 
lid of the box, for closing the circuit of a secondary pair, tinum 


wire being thus heated sufficiently to ignite a lamp, candle, or other com- 
bustible matter contiguous thereto. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ON ’CHANGE IN BIRMINGHAM : Reports from the finished ironworks : 
A better tone—CRUDE IRON ARRIVING FROM THE OTHER DISTRICTS 
—DE£EMAND FOR BEST IRON ORE AND LIMESTONE—THE COKE AND 
COAL TRADE: Prices given—THE MINES’ DRAINAGE SCHEME: Its 
grave importance—IRONWORKS MACHINERY FOR THE KING OF Bur- 
MAH—THE MISCELLANEOUS BIRMINGHAM AND DISTRICT TRADES : 
The branches specitied—EDGE TOOLS AND AMERICAN PATTERNS— 
THE TRADE MONOPOLIES TO KEEP UP PRICES—THE TIN-PLATE IN- 
DUSTRY AND THE WORKPEOPLE. 

TuE proprietors of mills and forges, who are supplying the local 

jee ry an) who are also sending iron to be used tn the construc- 

tion of light railways abroad, reported themselves this (Thursday) 
afternoon on Change in Birmingham to be in recept of a fair 
uantity of orders. When the ens yards and riveting 

Se are in full activity, only an ordinary amount of foreign work 
ill keep the leading mills running during the short time that the 

men are at present accustomed to labour ; and there is not much 
room for complaint as to the extent of business now doing at the 
foundries and the engineering shops. Most of these are in steady 
occupation, and the railway wagon works, which are busy, contri- 
bute to increase the demand for heavy iron. The strip mills are 
receiving orders from the tube makers. The sheet mills are not 
so well engaged as they were some time age. yet are getting speci- 
fications, numerous, though small, from the iron-braziers and gal- 
vanisers ; whilst plating are in inquiry at the edge-tool esta- 
blishments. Hardware makers were > Chenee pressing for the 
delivery of the iron which they have ordered, and the tone of the 
market displayed the growth of healthiness, resulting from the 
less restricted state of the Money Market and the better news from 
the United States. 

The reports from the different localities are to the effect that the 
orders coming in, together with those before in hand, are still 
pretty much sufficient to keep the ironworks on as Jong as the men 
care to be employed from week to week. Here and there forges 
are beginning the week’s work on Wednesday night, but the time 
for commencing is more generally Tuesday night. There have been 
very considerable arrivals lately of pigs from all the leading dis- 
tricts—-from Cleveland, Yorkshire, Derbyshire, and North Wales ; 
and there have been some from South Wales, chiefly for foundry 
uses. There is a great inquiry for really good iron ore and stone; 
and if first-class quality can be secured, price is not so much a 
matter of consideration. At the same time native stone that can- 
not be pronounced of the highest quality is selling only slowly, 
new mine stone being freely offered at 17s. aton. Nor is the 
supply of limestone for fluxing so large as is desired. 

Coke cannot be got at less than 5s. below the maximum quota- 
tions. Gas coke is ea. Certain companies have 
consented to abate a few shillings per boat load upon their early 
quotations, but rather than yield further they will stack. Coal is 
no easier. Even 25s. is being obtained for best thick coal at West 
Bromwich, at the pit’s mouth, and 21s. 6d. for thick coal lumps. 
The quotations are enormous, especially for lumps, of which many 
thousand tons per week, not jong ago, sold at 5s, per ton. 

The Commissioners for conducting the mines drainage of this 
district are taking the requisite steps, preliminary to the putting 
of the measure into operation. What is likely to be the outcome 
of the measure will appear from remarks made by men of first 
position here as mining engi 8, who di d the subject at a 
monthly meeting of the Institute of South Midland Engineers on 
Monday, ir. Wolverhampton. One of them (Mr. W. Blakemore) 
said that to this district the success of the measure was vital. He 
gave the result of information that had been most carefully pre- 
poe from sources whose reliability could not be impunged, when 

e said that one quarter of the coal that yet remained capable of 
being mined in South Staffordshire and East Worcestershire was 
waterlogged. The successful working of the South Staffordshire 
mines drai scheme, therefore, meant the increasing of the 
ironstone of the district to the extent of 17} million tons, for one- 
third of the available ironstone which came within the drainage 
area was also waterlogged. The president of the Institute, Mr. 

E Jones, said that he was now more than ever convinced that 

the flooding of the mines was a rapidly growing evil, that would 

quickly have to be dealt with comprehensively. The drainage 
question was undoubtedly of vital importance to the whole of 
the district. 

Some splendid machinery has just been sent away from this dis- 
trict as a portion of the extensive order given by the King of Bur- 
mah, and which had been put in hand for the most part before the 
Burmese Ambassadors paid their recent visit to England. .The 
whole order consists of a plant of two blast furnaces, puddling 
and mill furnaces, and rolling mills for producing rails, plates and 
sheets, merchant bars and wire rods; mills for drawing wire, and 
mills and furnaces and the like for rolling gas and water tubes—all 
with their requisite steam engines. The works will be put up 
near to the old and about twelve miles from the present capital of 
Burmah, on the Irrawaddy. Thereabouts, over an extensive tract, 

lendid brown and black Seaiilie is found upon the surface. Fur- 

ther off there is plenty of coal, and if the Burmese should have 
patience enough to sink for it it could be brought down the river 
to the furnaces. In the expectation that this will be the case, 
quay arrangements have been made, but, if coal should not be got, 
the ch . of which there is an abundant supply, can be use: 
for the blast furnaces are adapted to either description of fuel. 
The forge and mill rolling plant comprises the bulk of the 
machinery which has been built here. Messrs, Claridge and North, 
of Bilston, are the firm who have produced it. It consists of 
puddling furnaces, steam hammers, forge trains, and spears, mer- 
chant train, and sheet mill, With the merchant train there have 
been sent a complete set of rolls for the production of rails for 
railway purposes, together with angle iron of various sections, 
besides the several secti of ordinary merchant basr. Thena 
small guide mill has been added from the same foundry for the 
production of rounds and squares and rods. The staff of engineers 
and managers have already gone out. They will be under the 
direction of Mr. Robert H. Holgate, formerly chief engineer at one 
of the largest ironworks in South Staffordshire. 

The Birmingham manufacturers, generally speaking, are well 
engaged. The production of railway material, metal rolling, 
locomotive tube making, and the manufacture of girders, bridge 
shafting, tyres, and axles, are affording splenty of employment, an 
in some labour keeps inadequate to the demand. Ironfounders 
and makers of constructive ironwork generally are fairly busy, 
and there is no diminution in the demand for boilers and engines. 
There is an excellent request for sheet and plate ironwork, and 
important orders for tanks, holders, corrugated roofs, and 
similar work are in course of being carried out. The export 
orders for edge tools are declining, though press tools, hammers, 
vices, and files, are in as brisk demand as they have been for the 
last three months. A dearth of orders in the screw trade has 
resulted in the workmen employed in that particular branch Lo | 
ay on short time. The local wire trade is ~ ey mark 

n 








ull on the activity that has recently prevailed. e sporting 
gun and jewellery trades orders are slackening, but the steel pen, 


| metallic button, Jamp, and sewing machine departments are enjoy- 


ing a fair share of enw. ¥ ; 

e experience of the manufacturers of edge tools is varied. 
Articles that have forced themselves into a good position in 
foreign markets are growing in favour. We are likewise securing 
in respect of Spain, America, and some other markets, the effects 
of the Senet high peice of in the United States ; tools that 
had obtained mu after the inventive Americans in- 
troduced them into 


roe A for which they were designed are 
now being made in this district from United States 


tterns, and 
are being supplied at under the modern United States prices, 





The high price of iron and steel continues to interfere with the 
Eaeay of this industry ; but there is very little unemployed 

ur, and some establichin ents are quite busy upon South 
American and West Indian orders, 

Steam and water tubes and their fittings are giving rise to more 
activity at some of the works than was noticeable at the date of 
my last letter. The trade monopoly that was attempted a short 
time ago has been successful to some extent, but not to the extent 
that some of its promoters had hoped. Certain makers have re- 
cently refused to sell at prices that they knew some others were 
taking. In one case, at least, the ref has not done them much 
hurt, inasmuch as good orders that they had for some time been 
executing, but which had recently “‘ passed by them,” are now 
returning, though they are making no alteration in their quotations. 
The instance is unquestionably one of the superior force of real 
merit in the article produced. Chandelier and other brasswork is 
in good demand, and so are brass castings generally, 

Galvanised sheets are in slow demand for export. Ths com- 
plaints are mostly in res: of Australia and South America; and 
to strengthen prices, and bring them up to as near uniformity as is 
practicable, a trade association is being attempted by a section of 
manufacturers, 

In stoves and steel toys the bulk of the season trade is nearly 
worked off, but the operatives are in better employment than 
they usually are when the raw material is so high as now. In 
hollow wares the orders coming in are tolerably numerous, and 
they are of good aggregate value, though they are only of small 
individual worth. Both forged and cut nails are still selling with 
steadiness, though not with briskness, and prices are firmly main- 
tained. The rivet makers are experiencing a good demand. The 
operatives engaged in this industry in a portion of the East 
Worcestershire district are on strike, alleging that their masters 
are not paying upon the recognised revised list. The safe makers 
have no cause for complaint, but locks, both best and common, as 
well of brass as of iron, are in somewhat quieter request. In japan 
goods coal vases are still selling, and upon work of this class the 
ap mpamaaaes are comfortably employed. More could, however, 
be done. 

The tin-plate establishments ‘are steadily though quietly occu- 
pied in most of their branches, Without any accession to the 
present demand, it nevertheless seems likely that the price of 
the goods will be shortly advanced, owing to a movement by the 
operatives for an advance of ten per cent. in their wages. The 
men are no doubt correct when they assert that it has been very 
many years since they obtained any advance. In view of that fact, 
and in view further of a somewhat compact o' isation amongst 
them as well in Birmingham as in Wolverhampton, the issue 
me likely to prove that which we have hinted. The advance 

ill come out of the pockets of the consumers. The average wages 
of the tin-plate worker are 30s. per week, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Pig 1n0N: Demand and prices—BESSEMER PIG AND HEMATITE 
ORES—MEssrs. JOHN Brown AND Co,’S BLAST FURNACES—A 
NEW COLLIERY ENTERPRISE—THE STEEL TRADE: Remarks: The 
Fair Holidays: Partial stoppage of business—SwEDISH AND 
RUSSIAN IRON—STEEL RAILS, TYRES, BUFFERS, SPRINGS, &c,— 
Saws —TSE CUTLERY TRADES: Several small failures—Tur 
ALBION STEEL AND WIRE CompaNny—MEssRs. CAMMELL AND 
Co.’s COLLIERY. 

Pic iren has been pretty firmly held by agents during the week, 

and is not generally quoted lower than the figures given in the list 

of current prices on next page. No. 3 averages £4 17s. 6d. to £5, 
and No, 4 about £415s. In neither case do I hear of any very 
large transactions. It is, however, understood that No. 3 is being 
quoted at £4 15s. on certain inquiries as to large lots for delivery 

here during the earlier months of 1874. 

Bessemer pig from the Whitehaven and Ulverstone district is 
coming into this neighbourhood in fairly large lots for use at the 
larger ironworks and in the Bessemer departments, prices being, 
if anything, a shade lower than those hitherto paid. 

British hematites are in fair request at from 27s. to 53s., 
according to quality. Spanish ores are also in fair demand for 
mixing, but the supply is becoming somewhat limited owing to the 
disturbed state of Spain. There have been very large stocks at 
Cardiff and elsewhere, but they have become exhausted. 

The principal firm of the town, and indeed of the county— 
Messrs. John Brown and Co., Limited—are using Spanish and 
British ores in their two Sheffield blast furnaces with full success, 
and are erecting a third furnace close to the others. I hear it 
stated that the same firm intend to build six or seven similar 
furnaces near to the shafts of their collieries, at Aldwarke Main 
and Car House, near Rotherham, in order that the requisite fuel 
may be had with as many facilities and with as much cheapness 
as possible. This company, with the neighbouring concern of 
Charles Cammell and Co, (Limited), will, as soon as possible, use 
about one million tons of Spanish ore per annum. 

One of the leading steel firms is about to sink a colliery at, or 
near Bramley, in the Rotherham district, so as to be independent 
in the matter of fuel, the price of which has made such havoc 
with this trade, in common with, or even more, than others. 

No increase of activity can be reported in the steel trade. Few 
orders are coming to hand from America, and no great number from 
the Continent. For the home market there is a moderately good 
inquiry, but orders following inquiries are not heavy for any de- 
scription except in a few inst for Bessemer and good cast 
ool. This week there has not been any great amount of work 
done, owing to Winter Fair holidays. Most establishments closed 
both works and offices at noon on Tuesday and Wednesday, and 
many of the workmen will doubtless be missing on Thursday and 
Friday. 

Sean the same cause the week has been a broken one through- 
out the South Yorkshire and North-East Derbyshire districts, 
many of the pits having been set down on Tuesday and Wednesday. 
Immense crowds of ironworkers and miners came into Sheffield on 
the days named, thronging the already crowded streets in a motley 
and roughly behaved mass, 

Transactions in Swedish and Russian iron, both pig and bars, are 
on a very limited scale, owing in the main to the depressed state 
of the file trade. The stock of Swedish iron here is very large, 
hence I do not apprehend that prices are likely to go up during the 
winter, although they may possibly do so in the spring. 

A few contracts for steel rails, for springs, buffers, crossings, 
and axles have been secured by local houses from English lines. 
and others on tinental t are pending. These combinec 
may possibly give the branches concerned some little encourage- 
ment during the ensuing three months, but hardly seem like'y to 
rouse them into full activity. ‘ 

The saw trade is not fully employed, there being a considerable 
falling off for the smailer classes of goods, 

Most branches of the cutlery trades are quite as dull as when 
last referred to, with little prospect of real amendment during the 
next few months. : 4 

Several failures—none, however, with liabilities higher than 
£10,000—have occurred during the week, most of them being small 


traders or factors. R 

A ting of the shareholders of the Albion Steel and Wire 
Company, Limited, Sheffield, was held in the Cutlers’ Hall. 
There wag, in consequence of the many reports relative to the 
position of the company, a very | attendance. No printed 
report was presented to the shareholders, but from the statement 
of affairs read, it appeared that the difference in the value of pig 
iron in stock, between the price at which it was bought and the 
current rates, was £17,000, against which ht be set the year’s 
profits, reducing the loss to about £9000, y cx state- 
ments, some no doubt perfectly correct, were made, which, I for 
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obvious reasons, cannot t here ; the result being that of the 
whole old only one (Mr. Haywood, chairman) was re 
and a committee of investigation was appointed to examine 
report into the company’s affairs. 

essrs. Charles Cammell and Co. (Limited), are, I learn, about;to 
issue debentures for £200,000, in order to meet the cost of the 
purchase of the Oaks Collieries, near Barnsley, by the company. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


DESPONDENT TONE IN THEIRON TRADE : Further decline in prices— 
POSITION OF THE IRONWORKS: Construction of ironwork for 
Burmah: The Oatwood Ironworks—THE ECONOMICAL CONSUMP- 
TION OF COAL: The Exhibition postp THE VALUE OF 
COLLIERIES: Sale of Messrs. A. Knowles and Sons’ pits for 
over £1,000,000—SLACKNESS IN THE COAL TRADE : Prices weaker. 

No improvement can yet be reported in the iron trade of this 

district, and, with the exception of one or two speculative transac- 

tions of considerable magnitude, but at low rates, for forward 
delivery extending over the next six and twelve months, very 
little business has been done — the past week. A tone of 
despondency appears to prevail, which it seems probable will not 
be removed until after the Christmas holidays. Makers of pig 
iron, who are beginning to put down stocks, are quoting very low 
figures, and extremely low offers are accepted in order to secure 
business. All descriptions of pig iron are quently decidedl 
weaker in price, and No. 3 foundry, delivered in the Manchester 
district, is quoted at from 97s. 6d. to 100s. per ton, whilst forge 
descriptions range from 85s. to 95s. per ton. In manufactured 
iron prices are firmer than for the raw material ; but makers are 
more eager to receive new business, and are willing to give way in 
price to secure desirable orders. The nominal quotations for bars 
nl from £12 to £12 5s, per ton, with other descriptions in pro- 
portion, 

Engine builders continue busy, and their order books are full 
for some time forward, but in other branches of the engineering 
trade there are considerable complaints of slackness, particularly 
——- machinists in the cotton department. Manufacturers of 
steel have some good orders on hand, makers of railway material 
are generally pretty fully employed, and the same may also be 
said in regard to the iron shipbuilding trade. The wire mills are 
not generally more than moderately employed, although there is a 
good demand for telegraph construction. The Lancashire forges 
continue pretty well engaged on orders secured a few weeks back. 

A <n portion of an order for the entire plant of an extensive 
ironworks in Burmah, given out during the visit of the Burmese 
Ambassadors to this country, has just been completed in Lanca- 
shire, the first shipments having been made a few days ago. These 
works, which are an indication of the development of iron manu- 
facture in Burmah will include two blast furnaces, six puddlin, 
furnaces, and mills for turning out every description of finishe 
iron. 

The Oatwood Iron Company (Limited), near Manchester, are 
largely extending the works which they originally projected, and 
for this purpose the capital, which has been partly subscribed, has 
been increased to £60,000. Two blast furnaces, embracing all the 
recent improvements, are being rapidly pushed forward, one 
being now nearly completed; and, in addition, it is the inten- 
tion of the company to put down one of the most modern me- 
chanical a furnaces and to erect rolling mills, for which an 
additional plot of land has been secured. 

The council of the Society for the Promotion of Scientific In- 
dustry have found it to postpone the Exhibition at Man- 
chester of appliances for the economical consumption of coal until 
the 50th of January, 1874. This has been done with the sole view 
of making the Exhibition as plete as possible, as several 
intending exhibitors have inventions in progress which could not 
be in readiness by the date first fixed. I may add that it is in- 
tended that as far as possible all the appliances shall be shown in 
action, and it is also in contemplation to make arrangements for 
the delivery of a series of scientific lectures on the economical con- 
sumption of coal, both for domestic and manufacturing purposes, 

One of the chief topics of conversation in the coal trade of this 
district during the past week has been the sale of the extensive 
collieries at Manchester, Pendleton, Rochdale, Bury, &c., owned by 
Messrs. Andrew Knowles and Sons, to a Joint Stock company 
with a capital of £1,250,000, the purchase price of the collieries 
being upwards of one million sterling. The firm of Andrew 
Knowles and Sons, as colliery proprietors, has been in existence 
for eighty years, and for’ many years past the annual output of 
their collieries has been 950,000 tons, The present members of 
the firm will invest half-a million in the new company in 5 per 
cent. debentures, 

_ The coal trade continues very quiet, and there is an easier tone 

in prices. Although quotations, except for inferior descriptions 

of coal, are nominally unaltered, purchasers for forward delivery 
can obtain concessions. The shipping trade is also very slack, and 
this, by throwing a large quantity of coal on the home market, 
has a further tendency to weaken prices. Pit quotations in the 

Wigan district are now about as under :—House coal, 19s. to 20s. ; 

furnace coal, 18s.; burgy, 14s.; and slack, 11s. to 12s, 6d. per ton. 

















THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THe CLEVELAND IRON TRADE: Another decline in prices: The 
finished trade—PROPOSED EIGHT HOURS’ SHIFT—THE ENGINEER- 
ING AND SHIPBUILDING TRADES—THE DARLINGTON Force 
CoMPANY—THE COAL AND COKE TRADES—PYROLITHE: A new 
explosive. 

ANOTHER fall in the price of pig iron has taken place since my last 
letter. On Tuesday, at the weekly iron market at Middlesbrough, 
there was a good attendance, but beyond {inquiry there was little 
done. No, 3 Cleveland pig was offered as low as 85s. per ton, but 
even that figure failed to induce business, While thisis fairly the 
market price there are some makers who decline to be ruled by it, 
and will not sell No. 3 for less than 90s, per ton. Buyers, how- 
ever, continue to hold back orders, believing still that by delaying 
they will be able to purchase at a cheaper rate than they can at 
present, 

With to finished iron, which is still in a depressed state, 
there is a little better tone ; manufacturers look with great satis- 
faction upon the downward tendency in the prices of raw materials, 
and hope that they will be able to buy coal, coke, and pig iron at such 
a price as will enable them to make such a reduction in the quota- 
tions of finished iron as will secure contracts. Most of the mills 
are still working very irregularly, and it is thought by some persons 
in the trade that there will not be much change until the turn 
of the year, by which time, in addition to the probability 
of being able to obtain raw materials cheaper, the wages of 
the ironmakers will be rearranged. As to the future of 
the trade, the most experienced men hesitate about giving 
an opinion, Some ople argue that as buyers have been 
purchasing barely sufficient to cover their most pressing necessities, 
and as a deal of work has been kept back owing to the pre- 
vailing high prices, there will be a rush into the market when 
quotations are a little lower, and the market will soon rise again. 
1t should be remembered, however, that although the requirements 
are so extensive, the productive powers of , district are now 
enormous, and big orders will be executed with surprising rapidity. 

The question of working eight-hour shifts at the blast furnaces 
is being discussed by the men. At present there are two shifts at 
the furnaces, and the suggested alteration would necessitate three 
shifts and, pana en , one third more men. It is believed that 
should the men form apply to the masters for such an altera- 
tion they will meet with a refusal, 





Iron founders are not so busy, and some of them have fallen 
cee orders that they have been obliged to pay off their 


Engineers are tolerably well employed, more especially the 
marine builders, many of whom have more work than they can 


get through. 

Owing to the activity in the ship-building trade the plate 
makers are doing a comparatively good business, 

The Darlington Forge Company are now engaged on the forgi 
required for the new Bessemer steamship which is being built by 
Earle’s Shipbuilding and Iron Company, Hull, 

There is little alteration in the coal and coke trades, Unscreened 
coal can now be ey at the pit’s mouth for 12s, to 14s. per ton; 
best, 15s. to 16s.; households about 22s, Coke is 32s. per ton, 
inferior qualities being offered at 27s. per ton. 

At a quarry belonging to Messrs, Pease, near Frosterly, a few 
days 969, the capabilities of a new explosive named pyrolithe, 
recently introduced by Mr. Watteeu, of Middlesbrough, were 
tested satisfactorily. Pyrolithe, when pe to the atmospheric 
air is inexplosive; it only explodes when the air has been excluded 
and it has been subjected to compression, The compound has 
been tried for coal mining, and has been pronounced to be 
suitable for that purpose. 





NOTES FROM SCOTLAND. 
{From our own Correspondent.) 


THE SCOTCH IRON TRADE: Small business in warrants : Makers’ 
prices tending downwards: Shipments and imports : Manufac- 
tured iron—-THE COAL TRADE: Prices easier: Slackeniny in the 
demand—MINING INTELLIGENCE—THE BoarD OF TRADE AND 
UNSEAWORTHY VESSELS. 


THE warrant market remains at about the reduced quotations of 
last week, and the transactions have been moderate in amount. 
On Thursday and Friday there was considerable firmness, with 
business from 105s. 3d. to 106s, 6d. The market opened quietly 
on Monday at 105s, 9d., and receded to 104s, 9d., closing firmer 
again, nominally at 105s. 3d. On Tuesday there was a fair busi- 
ness from 105s, to 105s, 9d., the former being the closing — 

The downward tendency in makers’ prices continues, the follow- 
ing quotations, in most instances, showing a reduction on those 
of the previous week :—Gartsherrie, No. 1, 117s. 6d.; No. 3, 
110s.; Coltness, No. 1, 118s. 6d.; No. 3, 110s.; Summerlee, 
No. 1, 115s. ; No. 3, 107s.; Carnbroe, No. 1, 112s.; No. 3, 108s.; 
Monkland, No. 1, 108s.; No. 3, 106s.; Clyde, No. 1, 108s.; No. 
3, 106s.; Govan, No. 1, 108s.; No, 3, 106s.; Langloan, No. 1, 
115s. ; No. 3, 108s.; Calder, No. 1, 115s. ; Glengarnock, No. 1, 
112s.; No. 3, 108s. 6d.; Eglinton, No. 1, 109s.; No. 3, 107s.; 
Dalmellington, No. 1, 111s.; No. 3, 109s.; Carron, No, 1, 115s.; 
Shotts, No. 1, 115s.; No. 3, 110s.; Kinneil, No, 1, 112s. 6d.; 
No. 3, 109s. 

The shipments of pig iron from Scotch ports during the week 
ending the 22nd inst. amounted to 10,324 tons, being 1042 more 
than in the previous week, and an increase of 574 on those of the 
corresponding week of 1872. The imports of Middlesbrough pigs 
at Grangemouth for the week were 2977 tons, being 663 more than 
in the previous week, and 2047 more than in the corresponding 
week of last year. Since the beginning of the year there has been 
a decrease of 216,560 in the shipments, and an increase of 21,905 in 
the imports, 

There is scarcely so much inquiry for manufactured iron, and a 
disposition is now shown to accept easier terms. For some time 
manufacturers have been p ing the raw material more 
cheaply, but not so much so as to enable them to make any great 
reduction in their products, 

The demand for coals has fallen off to a considerable extent, 
and the miners in some places are com poting that they cannot 
get enough employment. Ordinary qualities of coals can now be 
had several shillings cheaper per ton than a few weeks ago, not- 
withstanding the prevalence of rather inclement weather. These 
remarks apply more particularly to the Western mining districts, 
in some parts of which the miners are beginning to agitate against 
the practice of storing supplies of the mineral at the pit heads. 
In Fife and the East there has been more activity within the past 
few days, consequent upon an increase of orders, The miners are 
strictly following out their resolution to work only five days per 
week, and this, together with the limited means of transit sup- 
plied by the railway companies, tends to keep up the prices. For 
the present season the shipping and export trades on the East 
coast are remarkably active. 

The miners of the Airdrie district, at a meeting held on Mon- 
day last, presented Mr. Alexander Macdonald, the President of 
the Miners’ National Association, with a testi ial, isting of 
sixty-two sovereigns, ‘‘in recognition of his past services, and in 
token of their confidence in him for the future.” This testimo- 
nial is in addition to a much larger one which Mr. Macdonald 
received several months ago from the miners of Scotland generally. 
In the course of his reply, Mr. Macdonald warmly advocated co- 
operation in working aisles, and the establishment of benefit 

ieties in tion with the miners’ unions, 

The engine-keepers of the various collieries in Lanarkshire have 
resolved to demand an addition to their wages of one shilling per 
shift. They have also been considering the propriety of seeking 
a reduction in their hours of labour, but this subject has been 
allowed to stand over for the present. 

Actuated no doubt by the proceedings of Mr. Plimsoll, M.P., 
the Board of Trade have for several weeks had agents at the dif- 
ferent ports on the east coast of Scotland, examining the sea- 
worthiness of the shipping. At Leith and Aberdeen particularly 
several ships have been entirely condemned and a larger number 
detained for repairs ; and it may be mentioned that at Aberdeen a 
few days ago more than half the vessels in the harbour were under 
arrest, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

ON THE EVE OF THE CHANGE--STATE OF THE IRON TRADE: De- 
pressed condition-- LANDORE WORKS— STEEL RAILS FOR THE 
STATES—EXPoRTS FROM CYFARTHFA AND ABEKDARE—PROBABLE 
EFFECT OF A REDUCTION IN THE IRON TRADE ON THE LABOUR 
MARKET IN GENERAL—MELYN TIN-PLATE WORKS : The statement 
of the men—MEETING OF RAILWAY EMPLOYEES AT CARDIFF—A 
VISIT TO VOCHRIW AND THE BARGOED VALLEY— WASHING OF 
SMALL COAL—FINE SAMPLE OF COKE—MR. ELLIOT AND NEW 
TREDEGAR—THE COAL TRADE: Prevalence of easterly gales 
affecting the trade: Fall of price in house coal—STOPPAGE OF 
BEAUFORT WORKS, 

THE impression is gaining ground that we are on the eve of a 

change in the iron trade, but if a reduction in price be ex I 

candidly confess I do not see how it can be done with wages at the 

present height, and no intimation given of their being lowered. 

t such a om would be justified is certain, for, with the excep- 
tion of the steel works at Landore, the exports of late have been 
miserablysmall. This week, withthe mention up tothe time I write, 
of a solitary cargo to Paysander from Cyfarthfa, and a smaller one 
to the same destination from Aberdare, the lists of exports is 
literally exhausted. The Landore Works are sending pared he oes 
of rails to America, and this is the only place where anything like 
animation can be seen. 

A dull winter is clearly in store unless a marked influx of orders 
comes to hand. What the succeeding months will do it is hard to 
say; but I may here re yoy es current, that if a change 
occurred in - an le poe —— i enaee ob aaa 
now existing in the labour mar! an society at large, 
would be materially altered. Labour ee erie taken an 
unnatural stand ge ety oy bd Peg him 
self in‘ the building trade, ‘‘We do not lack for 











ers, but the 





masters, 

labour. I simply quote this as the earnestly expressed cor 

of very many in this district, that it is from the iron districts the 
is te come. 

I have referred to the probable closing of Melyn Tin-plate Works. 
The workmen have now published a manifesto, maintaining that 
the cause of the ¢ differences is the arbitrary action of the 
employers, and adding 4 that they are willing to submit the case, 
an other cases, to arbitration. I hope some means one be 
found to settle the difference amicably, but the tin-plate trade is 
not at present in a condition to promise any marked concession by 
the masters. ° 

A very large meeting of railway employés was held at Cardiff on 
Sunday evening last, when the objects and intentions of the Amal- 
gamated Institution of Railway Servants were explained at 
considerable length. It was intimated in the course of the meeting 
that the avoidance of strikes was one of the great ends in view. 
Every class of labour now in Wales has its ‘‘ Amalgamated 
Union,” and all seem to be thriving, the ironworkers only second 
to that of the miners, 

I explored a great track of coal country last week, from the 
Penydarran and Dowlais pits to Maesycymmes, and saw much to 
interest. One of the novelties was at one of the Dowlais pits, 
whence the small coal extracted is subjected to a washing process, 
the residue passing off to a pond where it falls to the bottom, only 
to be taken away again as one of the bases for patent fuel. The 
fine Vochriw pits, also belonging to Dowlais, are especially worthy of 
a visit, The engineering appliances are good, and the output con- 
siderable, This outputof the Dowlais Company is ted by tele- 

ph with the great system, and method reigns supreme. ‘Trucks 
or London and Liverpool lined the sidings, and every now and 
then leviathan locomotivesdashed up and whirled their loaded 
freights away. Below there, in a valley narrowing so much that 
at certain points it would seem as if only room existed for a rail- 
way line, are and Derri pits. The bituminous coal turned 
out at both is only second to the celebrated Mynyddislwyn vein. 
The coke made at Derri is exceedingly good. Coke-making is in- 
creasing in this locality, and, though prices have again fallen 
several shillings, there is still a wide margin for profits. Until 
the ‘‘ drop ” of late little short of 100 per cent. was realised. Mr. 
Elliot, the personable P. D. or Powell Duffryn, of which he is the 
chief spirit, has entered into the Rhymney Valley, and one of his 
first acts has been to give a piece of land and £500 for a church at 
New Tredegar. 

The coal trade is tolerably brisk, but prices are tending more 
downward, the shipping having been materially affected by the 
prevalence of easterly gales. Best steam is still unmoved, house 
coals are a trifle lower, but from the West the demand is still 
greater than the supply. 

Beaufort emene closed this week, and there are serious 
apprehensions in the district that others will follow. If the 
cessation is to be permanent as regards the aay now holding 
this property, the blow will be a serious one to the neighbourhood. 
The works were, until lately, the property of Mr. Crawshay Bailey. 
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46 d. £4 ad, Iron (continued) Zed, 2484 

Birmingham 0..13 10 0 Pig in Scvtland— 

Cleveland ... 0..10 7 6 NO. 1 seccecceee 576.000 

Lancashire . 0..1210 0 NO. 3 sececseeee, 55 GO OW 

fordshire 0..1310 0 Pig in Wales ........, 5 0 0.. 610 0 
Scotland ... 0..13 0 0 
Wales ....- 0 0..0 00 5 0.0 00 
Yorkshire 0..1510 0 5 6..0 00 

Castinys—Small— 3 6.0 0 0 
Birmingham : 0..20 0 0, 9 0 0..10 0 0 
Cleveland. ....++++++ 0..10 2 6 0.17 0 0 
Lancashire . 0..20 0 0 5 0..18 0 0 
Staffordshire 0..20 0 0 
Scotland ... 0..21 10 0 see 0.11 0 0 

0..0 00 esceseeee, 1310 0..13 0 U 
0..% 0 0 South Yorkshire.. 11 0 0..12 0 0 
} Wales .....0....,/10 0 0.11 0 0 

0..95 0 0 Rails—Old— 
0..94 0 0 Cleveland ....../ 8 0 0..0 0 0 
0 0..96 0 0 Staffordshire - 600.700 

MS «+. 0..1060 0 Yorkshire ws.ece) 710 0..0 0 0 
Chili Bars... - | 83 0 0..07 0 0 Railway Chairs— 

Do, refined ingot... | 0 0 0..0 0 0 Glasgow.... -| 610 0..7 0 0 
Bheet....... ., Bo 0..1050 6 Refined metal........| 810 0..9 0 © 
Spanish Cake } v.00 0 Do.in Wales ....| 7 0 0..8 0 0 

Coke, Cleveland 0..112 0 Sheets, single, iu— 

0.11 0 Cleveland eves 0..17 10 ¢ 
0.0 00 mdon... 1A7 0 ¢ 
eer 0.11 0 Staffor dshir 0..19 5 ¥ 

Coals, best, per ton: Wales .... o. 16 0 
Birmingham ........ aol 6 O Yorkshire 8 0.19 0 

UV. 1 4 O | Lard ..cccccccscsecees: | 4310 0.. 0 0 

Lead, Pig, Foreign pr.tu, | 23 10 v..24 16 

018 ; Fnglish, W.B,......../ 24 0 0..25 15 

1 0 O.. ’ 0 Vther brands .. 23:10 0..24 2 

012 0.. '16 © Kei or minium 25 5 0..0 0 
010 6..ul4 0 sheet, 2415 0..35 0 0 
140.150 Shot, pateut. -|27 0 0..0 0 0 
scecscese | 9 0 0..0 0 0 
072.100 Ground inoil....| 0 0 0..0 0 0 
019 2..1 1 0  Qils, pertun,seal, Pale.. | 34 0 0..3410 0 
17 6..110 0 Brown ...+. «+++ | 30 0 @..81 u 
18 9.1123 0 Yellow to tinged.. | 3110 0,.33.10 0 
. 173.18 06 inseed.......+ -}/29910 0... u 0 0 
Olive, Gallipoli 0 0..46 0 0 

Best ordinary ....| 1 0 0..1 7 0 Spanish.... 0 0..42 10 0 

Converting ......) 1 2 0..1 3 0 00.000 

Slack... 011 0..015 0 5.0 0 0 
Wales .... 120.1 3 6 25 0.000 

Steam 100.1380 0..30 10 0 

House 016 0.1 3 0.0 0 0 
‘ron— - 0.00 0 
Angle in Glasgow ....| 1310 0..14 0 0 0..0 0 9 
Bar, Welsh, in London 12 5 9. 1210 0 0..51 0 0 

Glasgow .....-. wvv..0 0 80 0..w 5 0 

Staffordshire ..../ 13 0 0..1410 v 0..83 0 0 

Wales ........../12 0 6..15 0 0 0..0 0 ¢ 
Yorkshire best ......|14 0 0.«16 0 ©)) Spelter, Silesian, pr. tn. 5 0.20815 0 

common .....-..,/1210 0..138 0 0 English, V. & 8...... 0 0.7 lo 
Cleveland— H Steel, Bessemer, Sheffiel: 0 0..25 0 

Angle and bulb ..'123 0 @..13 0 0 Do., cast, Sheffield.. .. 0 6..50 0 

. 0..15 10 0 5 0 0..50 0 0 
0..13 10 0 0 0.2% 0 ¥ 

0..1310 0 0 0..22 0 0 

0..138 10 U | Tallow «1+ +0000 -|29 00.0060 

18 0..1810 0 | St. Petersburg,¥C new | 40 5 0..4010 0 
0..13 0 0 Old... «eee |} 3910 0.. ou 

13 v 0..13 10 0|| Tin, Banca, perton . 0..1200 0 

. 0..15 0 0 English blocks... . 0.. ou 

Puddied ........)/ 8 0 O.. 810 0} = Bars wse.seseeese 1 0..0 0 0 
Hoops, first quality— | Kefined, in blocks| 1210 0..0 0 0 

Birming! see (1310 0..1510 0 Straits, ine—cash .... 4150 0..0 0 0 

Cleveland.......+.|1410 0.15 0 0 For arrival ...... }114 0 0.1160 0 

° 0..14 10 © , Tinplates, per box, 135 | 
0..15 10 0 bs 
0..146 0 6 0..112 0 
0..17 0 0 %..-00 0 
0.13 0 0 0 210 
0.000 di 0.0 0 0 
0..21 0 0) tes, 
0..15 0 0)| ' 
i v ; 1 0..1i1 0 
6..0 0 0) y | 115 0.118 0 
: 0. 0 0 0) «| 1 0.118 0 
No. 0..0 0 0) . ditto “| 310.2 20 
4 0.. 0 0 0|| Fellow Metal, per lb. ..| 0 08}.. 0 0 9 
| Zine, sheet ......perton) 3210 0..34 0 0 
M.. eee} 40 %..0 0 0 || Sulphatein Glasgow ..' 12 0 0..14 0 0 
W uccececesecees| 317 6.. 0 0 0|| Manufactured Iron .... prices weaker, 
1873. 1872. | 1873. | 1872. 

Per Load. 48 £8 45. Per Load 44. Z| 4s £ 

Toak ... ...++++++012 0 14 10/14 10 15 10 || Canada, Spruce 1t..18 0 0 01141019 0 
Quebec, red pine .. 210 510 lo 5 0! Do, 2nd.....+ 1110 0 °| 9101010 

Yellow pine. 3 2 6 0/3 5 6 O| Do, Srd...+..11 10 0 0} 9101010 

4 0 410) 4 0 4 5) NewBrunswick....11 0 0 0/}1l0 1011 0 
+ 8 0 9 0| 610 7 10|| Archangel, yellow ..13 0 1610/13 1016 0 
++ 50 6 0/5 0 6 0|| Petersburg do...... 13 10 15 10 | 11 10 18 10 
+715 0 0/415 5 5 wesecceeeedO 01310| 8 0 9 0 
+ 45 610/4 0 410), 90000 00080 
5 0 810)415 610)! el 90000) 9102 0 
+315 5 0} 210 5 0} Wh 00 0 0) 81010 0 
+215 310)110 210 +12 01310 /111018 0 
+ 40 4 5/310 3815 janis, +12 01310 10 01 10 
+ 217 3 5)310 0 oO N +1010 1110; 810 910 
+ 410 615)4 0 6-0 all 9010 0|}7 085 
410 6 0|4 0 610|| Firng. bda,oq. ofiin ad. 6. d.| ad. ad. 
+ 40 610/40 610 yellow ........144 615 0 11 O11 6 
0000/0000 lst white ........12 013 0) 9 610 6 
soosee 9 012 01/7 09 0 Qnd qualities ....12 013 6) 6 0 9 0 

810 9 0/8 O 9 10/| Staves, pr.stndrd M. 25 £5) £5 £8 

St. 0 oll 0} 9 0 910 uehes pipe ee eves 107 0 110 0| 950 0 0 

SS ee eee +++-80 0 0 0/3210 33 0 

Quebec, Pine 1s . 023 0/20 023 0 Baltic, crown pipe 280 0 290 0 | 280 6 240 v 

Bnd .++0++--15 016 0/141016 0 Brack ...+--3002500'/ 000 0 

Brd...+ soeeedd 1012910 /10 013 0 
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ON THE LIMIT OF USEFUL EXPANSION IN 
STEAM ENGINES. 


: No. IL 

WE called attention in our last impression to the fact 
that jacket condensation must increase step by step as the 
ratio of admission to expansion decreases, and it may 
possibly be ee Ot mene ares 
of jackets. But this is not the fact. e hold, on the 
contrary, that as the conditions under which jacket conden- 
sation can represent a loss of fuel equal to that which 
would take place were no jacket employed, can seldom or 
never occur in ice, that the jacket should in all 
cases be adopted. But the jacket can be constructed and 
used in more ways than one; and an investigation of the 


laws of maximum efficiency of the jacket falls quite within | P° 


the legitimate scope of these articles. The more efficient a 
steam envelope can be rendered, the greater is the ~~ 
to which expansion can be carried. The efficiency of a 
jacket will depend on two factors. In the first place, the 
more beg yo the jacket prevents condensation in the 
cylinder the better it will be; and in the second place, the 
smaller the condensation that takes place within the jacket 
in preventing cylinder condensation the better. If it be 
possible, for example, so to arrange an improved jacket 
that the condensation within it will be the same when an 
engine is expanding tenfold as the condensation in the 
jacket of an ordinary engine expanding sixfold, then it is 
clear that an important step in advance has been made. It 
would not, of course, follow that even under these altered 
conditions a tenfold expansion must be more economical 
than a sixfold expansion, because nothing that can be done 
with the jacket will affect the back pressure. Still, one 
element of loss would be removed; and it might be possible 
to realise all the theoretical advantages of say a sevenfold 
expansion by the aid of an improved system of es 
when without that improved system it might be di t 
to realise the theoretical advantages of a sixfold expansion. 
We have shown that a very large cooling surface is 
in every jacket. Thus in an engine of very moderate dimen- 
sions we have over 40 square feet of surface presented by 
the interior of the cylinder alone. It is true that from this, 
something has to be deducted for the ports and valve chest; 
but this fact does not affect our arguments in any way, as 
the deduction must be made for a small as well.as for a 
large cylinder, and we have shown that a very large 
augmentation of the cooling surface is caused by augment- 
ing the measure of expansion while we keep the power 
unaltered. It is very difficult in the lack of experiments, 
to say positively how much steam will be condensed in a 
jacket by each square foot of surface, the temperatures 
inside and outside the cylinder being known ; but there is 
excellent reason to believe that the coefficient of conden- 
sation will augment in the ratio of the squares of the 
differences of temperature ; because, as it is impossible— 
unless superheated steam be used—that perfectly dry steam 
should exist in the cylinder during the steam stroke, and 
it is certain that during the exhaust moist vapour from the 
condenser must be present, the sides of the cylinder will 
always be in the condition of having hot steam on the one 
side, and a good conducting medium in contact with them 
on the other. It will be safe, therefore, to assume that the 
rate of transmission of heat from the jacket to the cylinder 
will depend at least as much as it does in boiler flues, on 
the conducting powers of the metal of which the sides of 
the cylinder or of the tubes are composed ; and Rankine 
states that the “rate of conduction is nearly proportionate 
to the squares of the difference in temperature ” at opposite 
sides of the plate.* On this basis, which is, we believe, in- 
disputably correct, the relative jacket condensation in the 
engines used for the purpose of illustration in our last 
impression, would be during the steam strokes as 77* is to 
48*, or as 5929 is to 2304, even if the surfaces were equal 
in area. During the exhaust stroke, for equal areas the 
jacket condensation would be the same in both engines, 
as the temperatures proper to the condenser would be 
the same in both. If now we assume the surface of 
the large cylinder to be unity, that of the small cylinder 
will be represented by about °76 and the ratio of condensa- 
tion will as 77?x1 is to 48*x 76 or as5229°°1751. In 
other words while the jacket condensation during the 
exhaust will be as 42 is to 32 inst the large engine, it 
will be more than 3 to 1 against the large ine during the 
steam stroke. If we also take into odloation the cir- 
cumstance that the area forexternal radiation and conduction 
is much greater in the large than it is in the smaller engine, 
and that in our calculation we have hitherto neglected 
the piston area, we think we shall be justified in assuming 
that whatever may be the quantity of steam condensed in 
the jacket of an engine expanding 75 Ib. steam sixfold, four 
times as much steam will be condensed in the jacket of an 
engine working up to the same power and expanding 75 lb. 
steam twelvefold. We admit freely that we have no 
direct proof that this is the fact. Our arguments are all 
based on ratios of surface areas, and temperatures, and the 
statements of the best authorities, and we believe that 
they cannot be overthrown. As to the absolute quantity 
of steam which will be condensed in either jacket we 
are quite inthe dark. We only knowthat itrepresents a very 
considerable loss of fuel, because the amount cannot be the 
same in any two engines, depending as it does on continu- 
ly ng conditions, such as the thickness of the sides 
of the cylinders and lids, and the dryness of the steam. 
It may be assumed that the jacket loss in compound 
a“ must be much greater than it is in single engines; 
and the assumption is correct, but only within certain 
limits. It must not be forgotten that the ion might 
just as well be carried out in one cylinder—the large one— 
as in two, and that theoretically the ions of the 
cylinder would be the same for a given of expansion 
whether the small cylinder were or were not employed. If 
the engine is jacketed all over, then ip the compound 


* No account is here taken of the coefficients of emission aud absorp- 
tion, which are always much less than the coefficient of conductivity. 





tly the deductions we have drawn are not strictly accurate. 
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engine the condensing surface is increased by that of the 
small cylinder, But as the temperatures inside the 
cylinder and the jacket do not differ materially here, we 
may neglect the small cylinder altogether. With the 
cylinder, however, the case is very different ; and there is 
reason to believe that the loss by condensation which takes 
place in the jackets of eM ee cylinders is so great as 
to justify the use of unjacketed low-pressure cylinders—a 
—_ now carried out by many makers of marine engines. 
loss in compound engines arises, for one reaso 
from the fact that a much larger engine is requi 
to develope a given power than will suffice if a _— 
cylinder were used, while, in the second place, the 
temperature is always a great deal lower in the large 
cylinder than it will be in a single cylinder of the same 
wer, 
An instructive example of the conditions prejudicially 
affecting steam in a jacket, and peculiar to the compound 
“4 afforded by Fig. 2 in our last impression. It 
will be seen that the average pressure in the large cylinder 
does not exceed 81b., the temperature corresponding to 
which is but 182°96 deg., say 183 deg., while that of the 
steam in the jacket is 297-84 deg., say 298 deg., correspond- 
ing to ne of 65lb. The difference of temperature 
is therefore 115 deg. during the steam stroke; but in a 
single-cylinder engine working with the same pressure and 
rate of expansion the average pressure would be 18°85 lb., 
and the corresponding temperature would be 225 deg., and 
thedifference between the temperature in the jacket and that 
in the cylinder on the steam side would be 73 deg. instead 
of 115 deg. The condensation in the low-pressure jacket 
of the compound engine will therefore be ter than the 
condensation in the jacket of the single-cylinder engine in 
the ratio of 115* deg. to 73 deg., or as 13,225 is to 5329. 
Consequently, the loss by condensation in the jacket of the 
low-pressure cylinder would be more than two and a-half 
times as great as it would be in the jacket of a single- 
cylinder engine, even if we admitted that the power deve- 
loped in the low-pressure cylinder would be as great as that 
devi in a single cylinder of the same dimensions, 
which is of course not the case, the power being, as a rule, 
about two to one in favour of the single cylinder. 

If we examine the facts a little further, it will be seen 
that yet stronger arguments can be adduced to show that 
jacketing the low-pressure cylinder of a compound engine 
can prove, at the best, of but doubtful benefit. It must be 
understood that the duties performed in the high and in 
the low pressure cylinder jackets are different in character; 
a fact of considerable importance very frequently over- 
looked. In the high-pressure cylinder the jacket certainly 
performs one function, and is supposed to perform two ; 
that is to say, in the first place it certainly keeps the metal 
of the cylinder raised to a temperature above that due to 
the influence of the condenser, and therefore it prevents the 
condensation of the steam which first enters the cylinder. If 
the jacket were not there, the first steam that rushed into the 
narrow clearance space intervening between the lid and the 
piston would be condensed, and therefore more steam would 
flow in from the boiler, and in the end possibly two or 
three times as much steam would find its way into the 
cylinder as would suffice if a jacket were used. With the 
jacket this condensation is, in fact, prevented, but not 
altogether, because the piston is rarely jacketed, and 
the exhaust and steam ports never. Thus, with or without 
the jacket, some cylinder condensation takes place, but it 
is much less with the jacket than without it. In this case 
the jacket limits the influx of steam from the boiler. As 
regards the low-pressure cylinder, the jacket can perform 
no such function, The volume of steam to be supplied to 
the low-pressure cylinder is already measured out by the 
cut-off valve in the high-pressure cylinder, and the utmost 
the jacket can do is, by preventing the condensation of this 
steam, to maintain the average pressure in the large 
cylinder higher than it would be without its aid. In the 
high-pressure cylinder the power developed will not be 

ected as a rule by condensation, because plenty of steam 
will be supplied from the boiler to warm up the cylinder. 
But the jacket can only act in the other cylinder to kee 
up the power. For the reasons we have already stated, 
however, the condensation in the jacket may exceed any 
loss, which without it would take place in the low-pressure 
cylinder, and this is no doubt the reason why, as we have 
already stated, the jacketing of low-pressure cylinders has 
been dispensed with by many builders of compound engines. 
It does not follow that the jacket is in fault ; what is really 
in fault is a system of construction which does not admit of 
the proper use of the system of heating the cylinder by a 
steam envelope. 

The second function which we have stated is supposed to 
be performed by the jacket is the supply of heat to the 
steain during expansion, so that the condensation due to 
and inseparable from the performance of work in the 
cylinder shall virtually take place in the jacket instead of 
in the cylinder. Rankine and most other writers on the 
subject take this view of the case, and we have accepted 
their opinions until recently as being accurate. Mature 
reflection, however, and wing experience, lead us to 
question the accuracy of this theory; and we are disposed 
to believe that the jacket is to some extent powerless to 
prevent that condensation peculiar to the performance 
of work, which must from its very nature take place 
right through the whole body of the steam. Pro- 
fessor Zeuner holds this opinion, and he has shown 
by elaborate investigations that the rise at the end of 
the diagram, as from D’ to B in Fig. 1—see page 349— 
depends for its amount on the quantity of moisture con- 
tained in the steam. It is quite conceivable that in small 
cylinders with a very long stroke the jacket may be able 
to heat up the whole mass, but it is hardly possible 
that in such a cylinder as that of the low-pressure engine 
of the Elbé—Fig. 2—112in. in diameter, the jacket can 
exercise any influence whatever on any steam but that 
close to the sides of the cylinder. It is neediess, however, 
to argue this question on theoretical grounds. If the 
jacket really did prevent that condensation iar to the 
performance of work from taking place, it would maintain the 
rectangular hyperbolic curve A D B—Fig. 1—intact from 





first to last; but in all cases, when the valves are 
approximately tight, the curve of pressure falls in the first 
instance below the Sena, as from A to D’, Fig. 1, 
and the curve rises at the end solely because of re-evapora- 
tion; and when the valves are fairly tight, the steam dry, 
and the jacket efficient, the pressures never get above, and 
seldom come up to, the hyperbolic curve. 

Thus, then, we think that we have shown that the 
jacket is a far less efficient means of economising steam 
than it is commonly supposed to be. But the prac- 
ticability of realising a large economy by early cuts- 
off is admitted to depend on the efficiency of the 
jacket by all engineers ~ are in favour of measures 
of expansion. the jacket is not economically efficient, 
then it is useless to adopt a measures of expansion. 
Our argument is, that although the jacket is useful, it is not 
competent to prevent the loss of steam which is inseparable 
from the employmentof a limitedadmission; and that in the 
compound engine the jacket is called upon to discharge its 
duties under specially unfavourable conditions. The 
highest possible value will be got out of a jacket applied 
to a single cylinder in which the steam is but moderately 
expanded. 

Under existing conditions of construction then, it would 
appear that nothing is to be gained by adopting a eof 
expansion much greater than sixfold, and that at all events 
the normal steam-jacket will help us but little in any 
attempt to go further. It remains to be seen whether a 
different system of construction, a different way in one 
sense of using the jacket, a different method of preventing 
condensation to that ordinarily employed, may not be 
adopted with the direct result of rendering the employment 
of large measures of expansion either in ~~ compound 
engines consistent with economy of fuel. e points thus 
raised are too important to be handled within the limits of 
the space remaining at our —— this week, and we 
propose to return to their consideration in our next im- 
pression. It must not be forgotten, however, that any 
arrangement which will tend to promote economy in the 
case of engines using great expansion will probably operate 
with equal effect in the case of engines expanding steam 
but five or six times. 





PRACTICAL PAPERS ON TELEGRAPHY. 


No. XIX. 
In continuation of our immediate subject—viz., “ The Laws of 
the Electric Current” — we proceed in our consideration of 


“Ohm’s Law,” commenced in No. XVIII. We are especially 
anxious that nothing should be omitted likely to aid in giving as 
clear an explanation as possible of the principles concerned in 
this important law; and we have reason to know that the work- 
ing of Ohm's formula, easy though it may be in a mathematical 
view, is very much simplified by learning what it means before 
we attempt to apply it instead of after. Any person who knows 
how to work a simple equation in algebra could solve questions 
relative to the formula if he were simply told that the terms 


R * , and that, as regards its application to the 
, 


practical government of his battery, E and R are increased 
equally with the increase of the number of cells, and R is de- 
creased in proportion to the enlargement of the elements. We 
perfectly remember working out questions correctly, and thereby 
giving apparent evidence of understanding the true meaning of 
the work, when we had no idea of the correctness off the pre- 
mises on which the calculations were made, beyond a parrot-like 
acceptance of their enunciation. The questions which then 
presented themselves, and which properly ought, at least in some 
measure, to be solved before attempting to apply the rules, are 
these :— 

(1) Why, or how, is E, the electromotive force, increased by 
increasing the number of cells ? 

(2) Why is R, the battery resistance, increased also by the 
same fact ? 

(3) If an enlarged plate gives a larger quantity than a smaller 
one, why is there not a larger quantity when cells are added, as 
for tension, seeing it appears that a quantity is produced in each 
additional cell, and therefore the total quantity must be greater ! 

(4) Why is not E increased by enlarging the elements, and 
why is R decreased by this operation ! 

It does not appear very difficult to conceive of the increase of 
electromotive force by the addition of more cells (Question 1) it 
we consider what arises therefrom, and what that result actually 
means. Regarding tension as the power to overcome resistance, 
and remembering that the electromotive force increases as the 
tension, then the greater the electromotive force the more power 
there is to overcome resistance in the circuit. What have we 
found to be the agency which lies at the foundation of the ex- 
istence of electromotive force? It is that of chemical afinity. 
(See No. XVII.) The strength of chemical affinity for the 
constituent elements of any voltaic combination—regarding the 
cells as identical—is, we may say, definite for each cell ; that is, 
for each seat of action. In this way, as we said in our last paper, 
the tension is the same for a small element as for a larger similar 
element. But when we add cell to cell, we add so many reitera- 
tions, so to speak, of the action wrought by chemical affinity, and 
this action becomes thereby intensified in proportion to the num- 
ber of additions. Greater power of overcoming resistance is thus 
the result, which is, in fact, greater electromotive force. Re- 
membering our remarks on the polarisation of the molecules of 
the fluid in the cells and the conducting circuit generally, we 
may take it that every additional seat of action—this action the 
result of chemical affinity—strengthens the polarising effect of 
those preceding it, and in the same direction. : 

shoees setiecteems lend tn cxstiy to an why Co ulin ce in the 
cell (Question 2) should also increase as the electromotive force 
is increased—because the same conditions rule in every cell ; 
and there seems no difficulty in ing that R must increase as 
well as E in proportion as we augment the number of cells in a 
combination. 

The third question at first sight appears to offer some embar- 
rassment; for it may not seem to every mind perfectly natural 
that there should be no increase of guantity by having a larger 
number of cells (Question 3). We are in a difficulty here from 
the employment of this word “quantity.” The student will 
gather from the statement of the of the formula, that 


were I = 


when he é the elements he has a ee aeatiny” 

tension. expression “arranging a ity” 
snialeads him somewhat here, for this reason. e said we used 
the word because it was employed by other authors; but we did 
so for convenience only. The is that a larger may give 
a larger quantity than a smaller one under exactly similar con- 
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ditions; but this means with reference to time—(see No. XVIIL.) 
the smaller one will be soonest exhausted. 

But there is a difficulty in regard to this third question de- 
pending on the fact stated. at the beginning of our last paper, 
that the symbol I, intensity, in Ohm’s formula, is often exchanged 
for Q, or quantity. If Q = a a then, on the face of the 


equation, as Q increases, E increases also; anda superficial view 
of the expression might induce the impression on the student's 
mind that the word “quantity” has a constant meaning; and, 
consequently, when we say that by connecting dissimilar elements 
we produce greater electromotive force, and therefore greater 
tension, but no increase of quantity, we should appear to enun- 
ciate a contradiction. Conversely, the statement that when we 
join similar elements, and so produce greater quantity, but no 
increase of electromotive force, and consequently tension, appears 
also contradictory. We cannot too often insist on caution as to 
the meaning to be attached to this expression in the mind ; and 
if, fcr example, the student were undergoing examination on the 
subject of the battery laws, he should carefully guard himself 
against a hasty definition of the interpretation to be maintained. 
The difficulty in the case in point depends apparently on the 
construction of the mathematical formula; but a second look at 
it will remove all doubt, for, under the given conditions of the 
law, resistance increases in equal ratio with the electromotive 


force. Take the following example: Q = R This is for one 





cell. Now add another: then Q = ae Or let there be 1000: 


1000 E . : : 2 
Q= 1000R° The value is the same in each case. Suppose E 
to be 8, and R 4. Inthe first case, Q = S = 2. In the last, 
8000 _ 
Q i" also. 


Now take the converse—that is, double the size of the elements 
by joining a similar one, the similar poles being connected. 
Then, as for one cell Q = : » for two thus arranged we shall 

7 oR 
have Q = |, _ = eb 3 and applying the above values, in the 
2 
16 
4 


first instance, Q = f= 2; in the second, Q= =4. Here 


the electromotive force is not increased, but the resistance is 
halved, This is all sufficiently clear, and thus we see that the 
addition of cells for tension does not, of itself, result in an in- 
crease of quantity, because this in each case depends on the ratio 
of the electromotive force and the total resistance. 

The fourth question presents no difficulty, because (Question 4) 
we have no increase of that which gives rise to electromotive 
force. Resistance is decreased by the same means, because it 
depends on the sectional area of the conducting matter, and this 
is enlarged. 

We have hitherto regarded resistance as a whole, but have now 
to consider it in its twofold aspect of interior and exterior resist- 
ance. It is in this view that a knowledge of the working of the 
law is important, and the external resistance is, in fact, the 
quality or condition which determines the course to be followed 
in the arrangement of a battery. The expression in its entirety 


is, as already stated, I = R + = meaning that the intensity of 


an electric current is measured by the ratio of the electromotive 
force and the sum of the several resistances in the whole circuit. 
To illustrate the importance of rightly understanding the govern- 
ing conditions, we may state that a difficulty once arose in the 
management of a line of telegraph, the person in charge being 
unable to obtain a sufficiently effective current from his battery. 
He wrote to the manager of another line, relating his difficul- 
ties, and the means taken, though ineffectually, to remove them. 
He had found that by increasing the number of his cells he had 
obtained but a trifling improvement, and could not account for 
the fact. His friend replied that he had obtained the very best re- 
sults from making the very same changes ; he had greatly increased 
his effective current by the addition of extra cells. He, however, 
stated further that he had previously tried—though without 
success—the experiment of enlarging the dimensions of the 
elements, and advised his friend to pursue the latter course, the 
conditions of the two lines appearing to be reversed in each case. 
This advice was followed with complete success, and an exami- 
nation of Ohm’s law will clearly explain the apparent contradic- 
tion. In the first instance, namely, that of the first person men- 
tioned, the exterior or line resistance was small in comparison 
with the interior or battery resistance. In the second, the con- 
ditions were reversed. Probably the latter circuit was very much 
longer than the former. We will conclude this branch of our 
subject by giving a working example of each case, and must 
then pass on to another department, our space being henceforth 
limited. 

Applying the formula to the first case, r was small compared 
with R. Assigning an imaginary value for each symbol, let us 

. 900 
s i= s = 3; r=10. T =... = 
say E=900; R=80; r=10 hen I 80410 10 (1). Now 
let us suppose he doubled the number of his cells. Then E 
will=1800 ; R=160 ; *=10, because the electromotive force is 
doubled, but the interior resistance is also doubled, whilst the 
exterior resistance -“-- as . hong Then we have 
80 0 : 
T= ve04107 170 O88 ©). 

The result, by comparison with (1,) is no appreciable gain. 

But supposing he doubles the size of his elements instead of 
doubling their number. Then E=900; R=40; r=10. The 
electromotive force and the external resistance are unchanged, 


but the internal resistance is halved. Thus we have I= 900 


40-10 
=18 (3), The effect is nearly doubled. (See (1).) 
The other case may be taken as follows, the external resistance 
being large compared with the internal :—Let E = 900; R = 10; 


900 3 
y= 80. ThenI = 7 +307 10, as in the first case. But, 


1800 
doubling the number of the cells, then I = 3 400" 18; 


the effective current is nearly double. 
Suppose, now, that the size of the elements had been doubled 


900 . 
instead of their number, then I = 5490 = 10°588 ; there is no 


appreciable gain. iy 
We see here that each obtains the exact converse of the other's 
results when following a similar course; and each finds that his 
friend succeeds by means which bring himself no benefit. The 
student is not to su that in practice the relative values will 
be as suggested in the examples—we merely illustrate the prin- 
ciple, and use arbitrary numbers. But the results are dependent 
on the truths enunciated by the problems, and if we had 





selected the values so that they represented the contrast between 
the different resistances as very much greater, the truth would 
have appeared more striking. 

We learn from these examples that in a circuit where the ex- 
ternal resistance bears a large proportion to the internal, increas- 
ing the number of cells is a phn espns and enlarging their 
dimensions useless (by i ; and when the contrary conditions 
prevail, the course to be followed is exactly the reverse. 

We must now turn toa portion of our subject which cannot 
be omitted, and with which it is necessary for the student to 
become well acquainted—it is that of the Relay. 

We have hitherto considered the effect producing power, in 
other words, the electric current, as acting directly on the instru- 
ment which records the signals. The current starting from the 
battery has been regarded as completing its office at the instru- 
ment. There has been one complete circuit,only, in which the con- 
ducting portions formed an unbroken line of communication 
from the source of power to the object or indicating medium. 
If we take one earth-plate as connected to one pole of the battery, 
the other earth-plate has been, of course, connected to the fur- 
ther terminal of the instrument at the next terminal station. 
Thus, speaking conventionally, the current in the case of the 
“needle” went to earth after passing through its coil; and in 
the case of the Morse, after its passage through the electro-magnet. 
Here, therefore, the current must, to be effective, have mani- 
festly power sufficient to produce the necessary signals on the 
instrument. But it very often happens that circuits are so long, 
or present so great a resistance, that the power of the battery 
fails unless augmented toadegreeeither imprudentorinconvenient. 
This is particularly the case in a “ Morse” circuit, and in practice 
generally in all long circuits except where the “ Mirror” is used ; 
because the latter instrument is so sensitive that the weakest 
current produces powerful, and often too powerful, signals. The 
difficulty is then overcome by means of a relay—certainly one 
of the most useful devices in the whole range of electro-tele- 
graphy. In fact, it is now indispensable ; that is, in all but the 
shorter circuits. This instrument is first acted on by the battery 
current, and in its turn introduces a fresh current, which operates 
directly on the signalling instrument. But further—since it is 
always at the receiving end of a circuit, it is of course in the im- 
mediate vicinity of the latter, and it has only to introduce a cur- 
rent of comparatively small power, the introduced circuit being 
so short. Yet it could equally well introduce a powerful or weak 
current without any change in itself, just as a door opens the 
way toa large or a small room. The advantage gained by its 
employment results thus :—A current from a distant station, A, 
may be too weak to produce signals on the receiving instrument 
at B, but is perfectly equal to the duty of acting on the relay at 
B, thereby enabling it to introduce a battery current of any 
desired power to work the signals. There are, therefore, two 
circuits brought simultaneously into action when a relay is used ; 
they are the line circuit and the local circuit. The line circuit 
is from the distant station battery (say at A), the line, the relay 
(say) at B, and thence back by the earth-plates. The local cir- 
cuit comprises the introducing apparatus of the relay, a small 
local battery, and the signalling instrument, including the short 
connecting wires. The local circuit can only be properly set to 
work by the completion of the line circuit. In the same way as 
this latter is always completed or closed by the pressing down of 
the battery key making a contact, so the local circuit is com- 
pleted, and thus set to work, by the contact made in the Relay 
by the power of the distant, or line battery current. In the 
local battery circuit the gap in its continuity is closed by the 
contact of the key,; in the local circuit the yap is closed by the 
introducing part of the relay making the necessary contact. The 
student will have an excellent idea of the working of this in- 
strument if he will suppose the coil of a “Morse” to be the 
relay coil, and the style or pointer to be the contact piece, and 
to close the local circuit by its pressure against another contact 
piece in communication with the short line to the signalling ap- 
paratus. 

The line battery must have sufficient power to produce at the 
distant station an effect necessary to the task of making a good 
and perfect contact; and the great majority of relays are, in 
fact, electro-magnets. The current, then, from the line battery 
induces the magnetism in the coil of this useful instrument, and 
its immediate object being thus obtained, it passes, technically 
speaking, to earth, and its circuit is completed in the ordi- 
nary way. But the magnetism thus induced in the relay 
coil exerts in its turn its power on an armatature, which, by 
means of one end of a lever attached to it, closes or completes a 
(fresh) local circuit. The current from the battery in this local 
circuit acts on the signalling instrument; and, as it is empha- 
tically a short circuit in which there is no resistance beyond that 
of the instrument coil (whether it be “needle,” “Morse,” or 
some other kind), a very few cells suffice to give the desired 
effect. (As regards the construction, it must be understood that 
those portions of the relay which form a part of the local cir- 
cuit, as, for example, the lever, which is a part of the conducting 
path, are mounted on or fixed to insulating material.) 

In defining a relay, therefore, it is not an instrument which 
transfers electro-magnetic power, but one which perfects and puts 
in operation a second and distinct working force, just as in 
mechanics a very small weight is able, by arrangement, to coun- 
terpoise and thus lift up one many thousand times heavier,* so 
a relay coil, possessing merely force enough to make one tiny 
lever or strip of metal fairly touch another, may set in action a 
atcad only limited by the electro-motive force of the local 

ttery; that is to say, the effect produced, or rather intro- 
duced, may be increased ad libitum without varying the relay 
power. This instrument is, in the present state of electro- 
telegraphy, undoubtedly of immense value, and in this direction, 
as we think, should inventive industry apply itself for the dis- 
covery of improvements in the working of long or difficult cir- 
cuits. The principle can be worked out in a variety of ways, 
but hitherto the electro-magnet has been employed as most con- 
venient. We make no apology for dwelling a little on the detail 
of the principle which we consider so important, and will offer 
one or two diagrams to make its operation perfectly clear. 

First, then, we have a circuit A B, in which we will suppose 
communication is desired at B station by signals from A. The 
instrument at B may be either “needle,” “ Morse,” “ Bells,’ or 
what not, as far as the principle is concerned, excepting the 
mirror, which we must for obvious reasons exclude. We trust 
the reader knows that for so sensitive an instrument no relay is 
needed. The battery at A cannot cause or produce any sufficient 
effect on the signalling instrument at B, and we must exclude all 
conditions except those which we are laying down ; that is, we 
do not suppose any possibility of altering the state of affairs by 
supplying other batteries, &c. At B there is a small battery, for 
instance, but everything is supposed to remain in statwquo. We 
do not say what might be done, but mean only to show how the 
relay principle applies in a certain suggested case. The circuit 
then is originally as in diagram 51. 

* Witness the Mem oe Beye re at railway station. 
+ The “‘ Bells” are of in the following number, 
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ployed for the line current. The student can now give the 
reason for this ent, which is that quantity, not tension, 
is the object to be kept in view. (See remarks on the electric 
current.) We suppose now a relay of the form of a simple electro- 
magnet (see No. XI.), and will adjust it so as to show the line 
circuit as it will be when the Jine current is in action. Thus :— 
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The line current now (see diagram 52) —— passes through 
the coil of the electro-magnet, and thence by the earth-plate in 
usual course. Its office is then terminated. We do not mean, 
of course, that but one passage of the current takes place, but 
that it now traverses the relay coil every time the circuit is 
closed, instead of passing through the signalling instrument as 
in diagram 51. We may remark here}that one earth-plate in 
an office may suffice for various circuits, for which purpose a 
clean copper wire, well protected, leads from the buried plate to 
a terminal screw, to which any required circuit can in its turn be 
connected at will. 

The local circuit will be arranged as suggested in the next 
diagram, 53. 
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It is not yet closed, as the end of the lever L must be brought 
into contact with the terminal, P, and thus close the gap. When 
this is done there is a complete (local) circuit, the current (say) 
following the arrows. The relay coil, though really in the other 
circuit, is represented here as being the medium by which the 
lever is to be moved through the attraction on its armature, M. 
The result, of course, of pulling down the end D of the lever 
will be to raise the other end L, and make contact with P. 

It can now be clearly seen how the circuits are arranged when 
connected up for work. Supposing the local circuit prepared as 
above, it only remains to connect the line to one terminal of the 
relay coil, the other terminal of which is to earth. The arrange- 
ment will be as in diagram 54. 
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The pressure of the key at A station will set both circuits in 
action, and the current will pass through the local circuit at the 
bidding, as it were, of the line current ; for every alternation of 
the latter as it flows and ceases on the pressure and release 
respectively of the key is necessarily reproduced in the former. 
Every time the line circuit is closed or broken the local circuit 
follows suit, and, consequently, on the recording instrument the 

i appear and disappear in turn. 

It will be seen that we have represented a state of things in 
which the local circuit is confined arbitrarily to a current passing 
one way only, so that a “Morse Recorder,” or some analogous 
instrument, must be employed. But the student must not forget 
that by varying the arrangements of relay electro-magnets, it is 
easy to make a current pass in either direction at will. We need 
not go very particularly into this, but must by no means pass 
it over; and we, in the meantime, refer the reader to our remarks 
in No. XI. on the effect of the passage of an electric current 
through a coil in opposite directions. 

The above diagrams are merely skeleton figures, with those 
lines only that we think actually necessary to give a view of the 
principle of the relay. 





Tue Roya Socrety.—The annual meeting of the fellows of this 
society was held yesterday at Burlington House. The retiring 
president, Sir e Biddell Airy, K.C.B., delivered the inaugu- 
ral address, in which he reviewed the progress which had been 
made in science during the year. biaad. pipe sew of the medals 
ae The beg wd medal was = rng to —— a, 

e distinguish iologist, physicist, and mathematician, o' 
Berlin; a Royal ad re H., E. Ga, R.S8., professor of Owen’s 
Co! , Manchester ; a ape ee age 8 Allman, professor 
of biology in the University of Edinburgh. The following gentle- 
men were officers and council for the ensuing year :— 
President, Joseph Dalton Hooker, C.B., M.D., D.C.L. ; treasurer, 
MAL D.C.L. 2 Pyetenser taxiey fees ected ethane 

, D.C.L., and Professor 3 * essor 
Williamson ; other members of the council, Sir B. Airy, 
K.C.B., Sir B. C. Brodie, Bart., Professor OF xy D., John 
Evans, F.8.A., Daniel Hanbury, F.L.S., Nevil Story Maskelyne, 
M.A., Professor J.C. Maxwell, M.A., C. Watkins Merrifi A., 
Joseph a V.P.G.8., Andrew Crombie Ramsay, LL.D., 
Rear-Admiral G. C.B., Professor Rolleston, M.D., J. 
8S. Burdon-Sanderson, M.D. 


Sibson, M.D., Major-General R. Strachey, RE, 
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RAILWAY MATTERS. 

THE Otley and Ilkley Guardian states that engineers, on behalf 
of the Great Northern Railway ay md are at present 
in surveying between Ilkley and Skipton, with a view of con- 
structing a line by way of Bolton Abbey. 

THE total length of all the Russian railways at work on the 1st 
of July last was 13,911 versts, or Russian miles, or 9159 English 
miles. At the date of the last official return, 1244 kilometres of 
railway were being worked in Turkey. In both countries great 
La is now being made |in the making and opening of new 
ro 


THE total number of plans deposited in the Private Bill Office of 
the House of Commons up to eight o’clock on Saturday evening 
last, which is the latest time allowed by the Standing rw of the 
House for the deposit of plans for private bills for the forthcoming 
session, was 241, Of these 42 were “‘ provisional order” plans. 
Last session the total number was 280, 


BARON DE SCHLECHTA, whose appointment as resident represen- 
tative of the Working Company of the Roumelian railways in its 
relation with the Porte, in suceession to Mr. Coumany, we recently 
mentioned, has arrived in Constantinople to enter upon the duties 
of his post. The Construction joy and of the Roumelian rail- 
ways will be locally represented by nm James Hirsch. 


Apvicks received from New York state that the Manchester 
(New Hampshire) locomotive works have again begun to work 
twelve hours. Some of the men who had been discharged have 
been taken back. The rolling mills of the Baltimore and Ohio 
Railway Company at Cumberland, Maryland, are working night 
and day. The Corrugated Iron Company, of Springfield, Massa- 
chusetts, are full of orders, and are running nine hours per day. 
Work at the United States Armoury is also increasing. 


_A GENERAL order has been made by the Railway Commis- 
sioners, with the approval of the Lord Chancellor, to the effect 
that affidavits used in any proceedings before the commissioners 
may be sworn before any of the commissioners, their registrar, or 
officer, appointed by them (in these cases without the payment of 
any fee), or before any court, judge, justice of the peace, any 
person authorised to administer oaths in any superior court of 
equity, or a commissioner empowered to take affidavits. In any 
place out of the British dominions they may be sworn before a 
British Minister, Consul, Vice Consul or notary public, or before a 
judge or magistrate, his signature being authenticated by the official 
seal of the court to which he is attached. 


M. Lecoca, chief engineer of the proposed line of railway which 
the Government intends shall branch off from the Roumelian net- 
work and traverse the province of Albania to the seaboard of the 
Adriatic, has left Scutari to take charge of the staff of engineers 
who are making the preliminary surveys. These surveys will be 
carried on from two points at once, from Scutari and Pristina, and 
will thus, it is hoped, be completed during the winter, with the 
sole exception of some fifty miles of mountainous region in the 
centre, in which it will be impossible to commence operations 
until the spring. According to the Levent Herald, M. Lecocq and 
his staff will push their surveys across this chain of mountains, 
not from the principal valley of the Drin, hut from some smaller 
valleys less exposed to inundations. 


THE Uruguay Central and Hygueritas Railway Company of 
Montevideo announce that they are prepared to receive subscrip- 
tions for the issue of £600,000 in mortgage bonds. Each bond is 
to be issued at £85, the bond representing £100. Subscribers will 
receive in addition, upon the delivery of each definitive bond, a 
fully paid-up ordinary £20 share. ‘The prospectus shows thata net 
profit of £15 per mile will satisfy the.interest on the bonds, the 
sinking fund, and the dividend of 7 per cent. on the preference 
shares of the company. The receipts for the six months to 30th 
June last, almost entirely from passenger traffic, amounted to £30 
per mile, leaving, therefore, if it be continued,(a sum of £15, per 
inile from which the ordinary shares, such as those given by way 
of bonus with the bonds, will be paid a dividend. 


___ Tue total number of net tons of iron and steel rails made in the 

United States in 1872 was 941,992, or 841,064 gross tons. This 
aggregate was produced in sixteen States. Pennsylvania made 
419,529 tons, or 444 per cent. of the whole. Ohio comes second in 
the list, taking the place which Illinois held in 1871. Illinois is 
the third State in the list, and New York the fourth. In the 
production of steel rails, the relative position of these four great 
iron producing States is almost the same—Pennsylvania producing 
38,463 tons ; Ohio, 22,000 tons ; Illinois, 15,930 tons; and New 
York, 17,677 tons ; total, 94,070 net tons. No other States made 
Bessemer rails in 1872, This aggregate of production includes 
only such rails as are made for the use of freight and passenger 
railways, and excludes an ascertained production of 15,000 tons of 
street rails, and all mining rails made during the year. Adding 
these to the above aggregate, the total production of rails of all 
sorts in the United States in 1872 was undoubtedly one million net 
tons, 


WE have had almost every conceivable kind of railway accidents 
this year, blundering accidents and idents ingeniously refined 
in their causes. Companies seem at times to have gone a long way 
out of their course to produce something really novel and sensa- 
tional, but, as far we are aware, we have not yet had the really 
straightforward crash of two trains meeting on the same line. 
However, we are not to be deprived of this feature, for it is an- 
nounced in the Pall Mall Gazette of Tuesday that ‘‘ There has 
been a terrible collision this morning on the Cornwall Railway, 
making the third this year. This time it is the ‘enemy’ that has 
been slaughtered—that is to sey, two goods trains have smashed 
into one another, The Cornwall Railway between Menheniot and 
St. Germans is a single line, and for nearly the whole distance it 
abounds with high viaducts. Early to-day a goods train was 
allowed to pass St. Germans station for Menheniot, and almost 
simultaneously, by some misunderstanding, an up g train was 
permitted to pass Menheniot in a contrary direction. The result 
was the trains met point blank midway with terrific violence, 
crushing up nearly the whole of both, and injuring every man on 
each, some of them dangerously. Six of the company’s servants 
are severely injured, principally by scalds and burns. They have 
been —_ on to Plymouth and sent to the South Devon Hos- 
pital.” What will the railway companies say to this ? 


THE men employed by the various railway companies are 
continuing their agitation in various parts of the kingdom, with a 
view to shortening their hours of labour. At Dundee a number of 
them have waited upon Sir John Ogilvy and Mr. Yeaman, 
the members for the borough, and submitted for their opinion 
certain grievances. The hon. members expressed their sympathy 
with the objects aimed at, but declined to commit themselves to 
any course at present. A deputation of Glasgow men recently 
waited on Messrs. and Graham, two of the city 
members, Mr. Anderson, the third member being in London. Mr. 
Thomas ae M.P., was also present. The three hon. gentle- 
men advised the deputation to state their case to the new tribunal, 
namely the commission appointed in connection with the regula- 
tion of canals and railways, and they to communicate with 
the boards of the three great Seotch railways, asking them to hold 
a conference with their servants to see whether the grievances 
complained of might not be amicably adjusted. At Sheffield the 
railway men held a meeting on Saturday night. Two goods guards 
said — had worked recently 103 and 106 hours respectively in 
one week, and from 70 to 100 —— week ap to be the 
common experience of this class of officials, A resolution was 

declaring the opinion of the meeting that the long hours 
which railway servants are employed are unsafe both to the public 
and themselves, and that, this being a question of public safety, 
the public should be uested to evince their sympathy at a 
public meeting to be called at an early date for that purpose. 








NOTES AND MEMORANDA. 


AcruaL experiments show that water which remains overnight 
in lead pipes in New York contains 1°10 of a grain of lead to the 
gallon. 


Accorpinc to M. Malenfaut, by placing flowers in boiling 
water and collecting the distillate at once, a product much superior 
to that afforded by placing the flowers in cold water and raising 
the heat is obtained. 

By comparing uranium compounds with those of tungsten and 
thorium, it is shown that the atomic weight proposed hy Men- 
delejeff for uranium, viz., 240, is more probable than the old 
number, 120. 

THE anthracite coal production of the United States for the 
present year, up to a week or two ago, shows an excess of nearly 
400,000 tons over the product of last year. The bituminous ship- 
ments show an excess over last year of nearly 800,000 tons. 

In the analysis of silicates it is customary to test the purity 
of the silicic acid by treating it after ignition with a concentrated 
solution of potassic or sodic carbonate. It has been found by C. 
Rammelsberg, that ignited silicic acid is partially insoluble in the 
carbonate, and it appears almost certain that under these circum- 
stances the amorphous is converted into the crystallised variety. 

Ir to an alcoholic solution of chlorophyl a few drops of solution 
of caustic potash or ammonia be added, no change occurs in its 
appearance or spectrum. When heated, however, especially with 

tash, the spectrum is fundamentally The specific 
Black bands of the red are doubled, while the other bands of chlo- 
rophy] disappear almost entirely.- 

To purify hydrochloric acid from arsenic, it is recommended by 
M. Engel to add to one litre of acid four to five grammes of 
potassic hypophosphite, allow to stand for some hours when the 
arsenic precipitates, and then distil, Chlorine is also removed by 
this process. The my only takes place in the light, and 
is the more rapid the stronger the light. Heat also favours the 
reaction. 

Corton thread may be dyed in two or three colours by covering 
some parts with parchment paper, tightly wound, and thin tin or 
lead foil, holding the latter in place by binding threads, If tied 
sufficiently tight when the skeins are introduced into the dye bath, 
the protected parts remain white; and by protecting the dyed 

rtion, and unwrapping the white portion, another colour may 
* applied. 

Dvuk1nc last autumn there were no less than seventeen companies 
engaged in extricating gold from the auriferous sand of Finland. 
The alluvial deposits at Toalo are said to be extremely rich in gold, 
the total production last season being estimated at 50,000 to 60,000 
grammes, representing a total value of 60,000 roubles (£9500). 
One of these companies returned a dividend of 70 per eent.; the 
largest nugget yet found weighed forty grammes. 

Tue Romans used the large stone specus, or aqueducts, instead of 
ordinary pipes, because they could not depend either upon their 
leaden pipes or their terra cotta pipes to resist the force of such 
streams of water as they had to deal with. Nothing but the 
concrete stone was strong enough. At the present time we under- 
stand that cast iron pipes are frequently bursting in the streets of 
Rome. This seems to show that the old Romans knew what 


they were about. 
CoMMERCIAL benzole often contains quite a large proportion of 
petroleum, which leaves a disagreeable odour when the benzole is 


employed for the removal of grease. As a test for its presence a 
small piece of pitch is placed in a test tube and the suspected 
liquid poured upon it. Pure benzole will readily dissolve the 
pitch, forming a tarry mass, while adulterated benzole will be less 
and less coloured in proportion to the amount of petroleum con- 
tained in it. Coal tar will dissolve easily in pure benzole, but 
forms distinct layers when impure material is employed for the 
solution. 

Ir would almost appear that birds, in some manner, become 
aware of infection in the air. Recent European journals state that 
at Munich, where several cases of cholera have occurred, the 
rooks and crows, which flew about the steeples and through the 
trees of the public promenades, have all emigrated ; and the same 
thing happened during the cholera seasons of 1836 and 1854, 
According to Sir Samuel Baker, the same phenomena occurred 
at Mauritius, where the martins, which existed in immense 
numbers the year round, wholly disappeared during the prevalence 
of the cholera. 

THE nitrate of soda trade of Peru has increased wonderfully 
within the last twenty-five years. In 1848, three vessels were 
suflicient to supply the demand, while now one hundred vessels 
are se for cargoes at the port of Iquique. A railway now 
connects the port with the saltpetre districts of the interior’, and 
through its entire length is surrounded by manufactories, Thirty- 
one establishments, supplied with excellent machinery, are now in 
operation, and capable of producing 1250 tons aday. Twenty-one 
additional factories are being constructed, so that in a short time 
the production will amount to 19,000 tons a day, or 5,750,000 tons 
a year. The Peruvian Government have placed upon this article 
an export duty of 25 cents per quintal, and have limited the 
exportation to 4,500,000 quintals per annum. 


M. VAN BasTELAgr has published a method of separating free 
phosphorus, in toxicological investigations, from fatty matters, 
and obtaining the body pure. The agent used is liquid ammonia, 
which dissolves off the pool matters, leaving the phosphorus. 
The suspected material is shaken three times, with an equal bulk 
of rectified sulphuric ether each time, and the solutions united ; 
and, after addition of a small amount of water to protect the 
phosphorus which may be present from oxidation, the ether is 
allowed to evaporate spontaneously ; a slight heating then suffices 
to melt the fatty matter and phosphorus, and the fatty lumpis then 
treated repeatedly with ammonia of 21 deg. until only the phos- 
phorus remains. The last traces of ammonia are removed from 
the phosphorus by washing, first with water acidulated with 
sulphuric acid, and then with distilled water. 

A STATEMENT prepared by the United States Commissioner of 
Patents for the coming reports of the Secretary of the Interior 
shows that, during the year ending September 30, 1873, there were 
filed in the Patent-office 20,354 applications for patents, including 
reissues and designs ; 283 applications for the extension of patents, 
and 519 applications for the registering of trade marks. Twelve 
thousand nine hundred and seventeen patents, including reissues 
and designs, were issued ; 235 extended, and 955 allowed, but not 
issued by reason of non-payment of the final fee; 3274 caveats were 
filed, and 476 trade marks registered. The fees received during 
the same period from all sources amounted to 701,626°72 dols., and 
the total expenditure to 699,449°69dols., making the receipts 
2177 dols. in excess of the expenditure. The appropriation asked 
for the fiscal year ending June 30, 1875, is 93,500 dols. The 
expenditure included 40,000 dols. for the publication of the 
Official Gazette, 40,000dols. for printing current drawings, and 
60,000 dols, for the: reproduction of old drawings. These items 
were unusual, and account for the absorption of most of the 
customary excess of receipts over expenditure. The cost of 
— current ~ we ? has heretofore been defrayed out of the 

vernment printing-office appropriations. In regard to the 
reproduction of old drawings, the Commissioner considers the 
amount expended for that purpose a good investment, not only 
with reference to the intelligent advancement of the poe e  | 
interests of the country, but financially, as they are now being sol 
at two or three times their actual cost. The issioner again 
invites earnest attention to the great want of additional room for 
the proper transaction of the business of the office, stating that it 
is utterly impossible properly to classify the work of the office, in 
order to insure its being economically and well done, in the present 
crowded state of the files, records, and exhibits, 








MISCELLANEA. 

A HUGE steam roarer, consisting of three L5in. whistles, has been 
erected at the Sandusky (Ohio) steel works, which, when blown, 
can be heard fully fifteen miles, 

Tre Pall Mall Gazette Brussels correspondent states that the 
price of coal has fallen in the coal districts of the province of the 
Hainaut two to three francs per ton. 

A New torpedo boat was lately launched with success at the 
Navy Yard, Brooklyn, N. Y. It is a double hull vessel, being 
built with two vertical sections and five watertight bulkheads, and 
will be furnished with a vertical wheel of peculiar construction, by 
means of which she will be guided as well as propelled. She is con- 
structed wholly of iron, is 175ft. long, 28ft. wide, and 14ft. deep. 
On the bow she will carry a gun of 1lin. calibre, and on either 
side and on the bow two torpedo booms will project. The torpedo 
boat has been building for two years, and she will not be finished 
until next year. 

THE question of arming the Italian troops with a ting rifle, 
which was agitated after the war as a means of more than counter- 
balancing the power of the Chassepét, seems again to be seriously 
entertained. A contract has been recently entered into for supply- 
ing eighty-four of the Vetterli rifles to each line rigiment as an 
experiment, The Vetterli patent is that already ado; by the 
Swiss troops, who are now nearly all armed with it. It carriesthe 
spare cartridges in a long chamber underneath the barrel and can 
deliver twelve shots in succession without being taken down from 
the shoulder. 

THE rebuilding of the Alexandra Palace, at Muswell Hill, is 
being carried on with great vigour by the contractors, Messrs. 
Kelk and Lucas, who have a large number of workmen busily 
engaged. The large arched roof for the central hall (386ft. long 
and 184ft. wide), the conservatories and the floor girders (about 
500 tons in all) are being made by Messrs, Handyside and Company, 
Limited, of Derby and London. It is intended if possible to have 
the new building open to the public in May next. Mr. J. Johnson 
and Mr. A. Meeson, of Buckingham-street, Adelphi, are the archi- 
tect and engineer. 

A NEW map of the United States and territories has been 
prepared in the General Land Office, showing the extent of public 
survey, Indian and military reservations, railroads, and canals, all 
land grants, important features of topography, and many other 
details compiled from official surveys and other authentic sources, 
up to the loth of August of the current year. This map corrects 
the numerous errors of all previous maps, and embodies a large 
number of results of the latest scientific research and exploration. 
Owing to the smallness of the appropriation available for its 
preparation, only a few copies of the map can now be printed, but 
it is expected that Congress will provide means for its wide 
distribution. 

Ata meeting of the South Staffordshire and East Worcester 
shire Mining Engineers, at Dudley, on Monday, attention was 
called to the advisability of obtaining a hand coal-cutting machine, 
which could be carried about and worked by one man. Mr. 
Hughes said that there was a machine at Haden-hill, which worked 
well when the coal was close and in one lump, but when the coal 
was loose the teeth of the machine got choked. What was wanted 
was a hand machine, and the council was instructed to take into 
consideration the offering of a premium for the best machine of 
that kind. Some conversation also took place as to the French 
invention by which the miners are enabled to breathe in a noxious 
atmosphere by means of a charged knapsack. The secretary was 
instructed to write to the inventor. 


We have frequent applications for information concerning the 
demand for railroad men in South America. We, says the 
American Railroad Gazette, have made some inquiries of gentle- 
men interested in South American lines, and they tell us that no 
men are now required in Peru, as the works there are not being 
pushed rapidly forward. There are extensive works going forward 
in Chili, however, which require skilled labour, and our informant 
believes that a limited number of good masons, carpenters, and 
tracklayers, skilful and of steady habits, could tind employment 
there. A first-rate tracklayer is at this time inquired for in New 
York, to go to Chili. Some important lines are under construc 
tion in the Argentine Republic, but we have as yet no information 
as to the demand for men there. 


THE expectation that the Fantees might be able to make use of 
the bronze 4#in. howitzers, sent to the Gold Coast as part of the 
artillery of this expedition, has turned out incorrect, it being 
understood that they have been unfavourably reported upon in 
despatches from the seat of war, and they will be replaced by an 
additional number of 7-pounder mountain rifleguns. All the guns 
having to be worked by Englishmen, the simplicity of the bronze 
howitzers, which is their only recommendation, becomes of no value, 
and the use of such an imperfect weapon, with its antiquated spherical 
shell, as we pointed out in our number of Sept. 26th must be the 
case, is a source of vexation to the officers and men. The 
7-pounder steel gun has, however, been found in every respect 
admirably suited to the purposes of the campaign, and as most of 
the fighting, up to the present, has been at close quarters, the 
most serviceable weapon has been found to be case shot, which 
scatters a shower of bullets over a broad area at a short range. 
An order has, in consequence, been received at the Royal Arsenal, 
Woolwich, for the immediate preparation and export of case shot 
in large numbers for the 7-pounder gun, but shrapnel shell has so 
many important advantages under almost any circumstances that 
may happen during the continuance of the war, that an additional 
supply is to be sent out at the same time, with a few shot and shell 
of other kinds. Some of the guns and a portion of the shot and 
shell will be taken out in the screw steamship Thames, now loading 
at Woolwich. 


AN interesting series of experiments has been carried out in the 
Medway, off Chatham Dockyard, by the officers and men of the 
Royal Engineers, under the direction of Major E. D. Malcom, the 
head of the Torpedo Department at the School of Military Engi- 
neering, for the purpose of testing the merits of an invention by 
Mr. Mauldin Vintner for enabling divers when employed at any 
depth to hold conversation with those at the surface of the water. 
Hitherto an insuperable difficulty has been experienced by divers 
in being unable to communicate verbally with the attendants 
above, the principle usually adopted by divers being to give 
preconcerted signals by so many pulls on a signal line. This how 
ever, appears to have been at length overcome by Mr. Vintner, in 
the invention submitted by him to the Government. In the trials 
just completed in Chatham Harbour, Corporal Falconer, an 
experienced diver of the Royal Engineers, equipped in the Siebeand 
Gorman improved diving apparatus (which has gained the prize 
medal at Vienna), made the descent, and during the whole time he 
was under water was enabled by means of the new ap tus to 
converse freely with those above, every word spoken by him being 
rome | heard and understood. Mr, Gorman, who was present 
during the experimental trials, stated that the invention would be 
further improved upon, so as to facilitate its use in all diving 
operations connected with harbour works, and for laying stone 
blocks &e., in connection with subaqueous operations, The diver 
signals the attendant, who places his ear to a small cone at the top 
of the tube, whence a can be distinctly heard. The diver 
has the apparatus com letely under his control, and by placing 
his mouth to the mouthpiece inside the helmet, and then turning 
a cock on the outside, can communicate instantly with the attend- 
ant, The apparatus can, it is stated, be y applied to any 
description of diving dress. The value of the invention will be 
readily understood and appreciated by everyone interested in the 
science of diving, from the simple fact ef the great confidence a 
diver will gain from being in his isolated positi i to speak 
directly to those in whose hands his life for the time being is lite- 
rally placed, 
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HORIZONTAL CONDENSING ENGINE, EXHIBITED 


MESSRS. SULZER BROTHERS, ENGINEERS, WINTERTHUR. 
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In several impressions we have referred to an exceedingly ele- 
gant condensing engine exhibited at Vienna, by Messrs, Sulzer | 
Brothers, of Winterthur. In THE ENGINEER for Sep. 26th, will | 
be found an engraving of the donkey engine used for supplying 
the boilers; and with our impression on Oct. 3lst we published a 
lithograph to a large scale, of the boilers themselves, 

The general characteristics of the engine will be comprehended 
almost at a glance from our double-page cut. The particulars of 
the valve gear, however, require explanation, and deserve it, 
because in our opinion Messrs. Sulzer's arrangement of mechanism 
constitutes one of the most elegant and perfect designs yet brought 
before the public. 

Above we give longitudinal and transverse sections through 
the cylinder, from which it will be seen that the engine is fitted 
with four double-beat poppet valves, two for admission and two 
for the exhaust. These valves are placed very close to the 
yoy sw and the clearance which they cause is very small. Along 
the inner side of the cylinder runs a horizontal shaft, driven*by 
bevil gear from the crank shaft, and shown very clearly in the 
plan on our two-page cut. This shaft carries two cams and two 
eccentrics. One cam is shown at H, in the transverse section | 
above—to which we now beg our readers to devote their atten- | 
tion—and operate the exhaust valves through the aid of bell-crank | 
levers, in a way that requires no explanation. Once set, the open- | 
ing and closing of the exhaust valves is constant, and absolutely 
independent of the point of cut-oif, 
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The steam admission valves are worked by the eccentrics G. 
The rods of these eccentrics are divided or forked in the upper 
portion, Between the forks extends a round rod, the upper 
extremity of which is shown at F. This rod is jointed to the bell 
crank lever which — the admission valve—shown at the top of 
the cut below F. e forked ends of the rod are united by a 
cross-bar, in the centre of which is a hole large enough to let the 
cross-bar slide freely on the rod F. The lower extremity of F is 
coupled at C to a link, the length of which can be adjusted by a 
right and left-hand screw. The other end of the link is coupled to 
the horn Bon a rocking shaft, which is connected with the governor 
by a rod and arm, as shown by the dotted lines, 

It is evident that if the eccentrics are caused to revolve the 
upper portion of the eccentric rod with its cross-piece will move in 
a straight line, the cross-piece slidi up and down F ; but that 
portion of the eccentric rod about the point C will describe a long 
oval, At this point is fixed the trip gear, which consists of two 
aes of hardened steel ; one being a kind of bridge between the 

orks of the eccentric rod. te 

To explain the action of the valve gear it will suftice to state 
that as the eccentric revolves, and the point C describes its oval, 
the steel toe E on F is caught by the steel bridge D on the eccentric 
rod, and the consequence is that F is pulled down and the valve | 
opened. As, however, the eccentric continues to revolve, the | 
rods —_ to rise or recede from F, and finally the toe on F escapes | 
the bridge on the eccentric rod, and F immediately flies up and the | 
valve drops, and steam is cut off, and this operation is performed 
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every revolution of the eccentric G. It is obvious that the 
diminution of period during which the toe and bridge will be in con- 
tact depends on the depth to which the toe on F intrudes within the 
oval described by the bridge on the eccentric rod. But this depth 
depends in turn on the position of the end of the horn B, 
which is controlled by the governor ; if the governor opened to 
its widest range, then the toe on F would be taken quite out of 
the reach of the bridge on the eccentric rod, and steam would not be 
admitted at all ; while, on the other hand, if the governor fell, 
the toe and bridge would be left in contact for nearly the whole 
stroke, and the admission would be proportionately prolonged, 
The engine was beautifully finished, and justly attracted great 
ttention. We ider Messrs. Sulzer’s gear as superior in several 
respects to the Corliss arrangement, especially as regards the form 
given to the valves. 
It only remains to be added that Messrs, Sulzer’s engines have 
proved themselves to be among the most etonomical ever con- 
structed. The general dimensions can be obtained from the scale: . 








SourH KenstnetoN MuseuM.—Visitors during the week end- 
ing 29th November, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 10,379 ; Naval and other collec- 
tions, 922 ; on Webusiher. Thursday, and Friday, admission 6d., 
from 10 a.m, till 4 p.m., Museum, 1666 ; Naval and other collec- 
tions, 51.; total, 12,958 ; average of corresponding week in former 
years, 8353; total from the opening of the museum, 12,934,569, 
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VIENNA EXHIBITION—PATENT ENDLESS BAND SAWING MACHINE. 


MESSRS, POWIS, JAMES, WESTERN, AND CO., ENGINEERS, VICTORIA WORKS, BELVIDERE ROAD, 


7 


We illustrate above a very neat and efficient form of band saw, 
which was exhibited with several other wood-working machines at 
Vienna, by Messrs. Powis, James, Western, and Co., of Lambeth. 

The novelty of this machine consists in the top saw pulley being 
carried on a slide capable of being moved in an are of a circle 
struck from the centre of the bottom wheel. By this arrangement 
the saw can be set to run at an angle with the plane of the saw- 
table, and will cut with the same ease as when placed vertically. 
Messrs. Powis, James, Weston, and Co.’s well known patent spring 
arrangement, so successful in preventing the breakage of saws, is 
here applied in a modified form to suit the special requirements of 
the case, and is found in practice to answer admirably. The ad- 
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vantages offered by this machine will readily be appreciated by 
those who have to work it. They very frequently have to deal 
with heavy pieces of plank or timber, which when placed on the 
canted table of older ines are, on t of the weight, difficult 
to handle in order to saw true to the line required, to say nothing 
of the hard work caused by having tosupport the weight of the wood. 

Besides these machines, Messrs. Powis, James, Western, and Co., 
exhibited an excellent floor-board planing machine, also a new 
universal joiner, parquet planing machine, their patent com- 
bined and band jigger saw machine, patent band sawin 
machines for cutting cold iron, hand-morticing machines, an 
other tools, with a disintegrating mill. 








STRENGTHENING BOILER TUBES. 


WE give below two sketches prepared from tracings sent us by 
Messrs, Hawksley and Wild, Brightside Boiler Works, Sheffield, 
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Cornish boilerin good working condition. It was fired up with the flue 
bare of water when it exploded. The fireman was killed and several 
other persons severely injured, and much property was destroyed. 
Theupperillustration shows one of Messrs. Hawksley, Wild,and Co, 
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which afford an instructive illustration of the relative merits of two tent flanged-flued boilers. <A 
systems of construction. The lower illustration was an ordinary a . 
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exactly similar oversight by the 
tenter took place as im the other case, but with remarkably different 
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results. This flue, having provision made for ex ion and con- 
traction, did not rip at the seams, the flanges yielding. The second 
flange, as will be seen, came right down on to the fire-bridge, so 
that the fireman, on again opening the fire-door, saw how narrow 
an escape he, and a others, had. It a so far as 
an isolated example can prove anything—from this inoident that 
when these flues get redhot the flanges elongate and give a sufficient 
length of flue for the elastic i to come together without at all 
endangering the seams and joints, making these flues in an 
i safety flues. Both these collapses have taken 
place near Sheffield. 

Steam users do not, of course, expect their boilers to be allowed 
to run short of water, yet more sudden and ter contractions 
and expansions—even with ordinary care—take place than many 
imagine; and when no special provision is made for this, more 
than with ordinary Cornish flues, a very rapid wear and tear may 
reasonably be ex 

The flue No. 1 can be seen at the Brightside Boiler Works just 
as it was taken out of its boiler. These flanged flues really appear 
to make an admirable job, and will be certain to grew in favour. 





AGRICULTURAL IMPLEMENT EXHIBITION.—The Agricultural 
Society of Brabant (Belgium) intends, under Government patronage, 
to open in June, 1874, a “‘ Concours National d@Animauzx Repro- 
ducteurs” and an “‘ Exposition Universelle d’ Instruments d Agri- 
culture.” Agricultural hines and imp! ts will be admitted 
to the Exhibition from all countries, and numerous and valuable 
premiums will be awarded exhibitors for their efforts in behalf of 
agriculture. The society will defray the cost of transporting the 
implements by the State railways and by those enjoying State 
grants in Belgium, and will endeavour to obtain a considerable re 
duction of the charges on foreign lines. Implements of foreign 
origin and re-exported will be free from duty. In addition to the 
premium promised in the programme, a prize of honour, consist- 
ing of a gold medal, will be awarded to the exhibitor whose con- 
tribution of agricultural implements shall be considered most 
deserving of notice. On the other hand, it is contemplated in the 
regulations to organise a grand lottery, the entire proceeds of 
which will be devoted to the purchase of implements to be selected 
from those on view at the Exhibition, 

MIDLAND InsTITUTE OF MINING ENGINEERS.—At the monthly 
meeting of this body, held at Barnsley on Wednesday last, Mr. 
James Hopton, formerly of Barnsley, read an elaborate paper on 
** Underground Fires in Collieries,” which. was ordered tobe printed. 
Mr. Sam. Firth, M.A., of Wakefield, also read a very able paper on 
** Universal Rail Gauge for Colliery workings.” The writer sug- 
gested that an uniform gauge of two feet might be adopted, but 
he did not care to tie himself to that exact width, and intimated 
that any width from 2lin. to 30in. might be adopted. This paper 
was also ordered to be printed, and it was agreed that both the 
papers should be discussed at the February meeting. Some con- 
versation took place with regard to the purchase of the old post- 
office or commercial buildings by Mr. Crofts, of Pinder Oaks, as 
suitable place for the head-quarters of the Institute, It was 
intimated Mr. Crofts, who is a large coalowner, might treat with 
the mining engineers or the coalowners for the use of the building. 
It was resolved that the committee appointed in July to inquire 
into the desirability of erecting a building for the Institute should 
be called together to make the ry arrang t 

THE Peat Furnace.—This furnace having been enlarged by 
making its boshes 9ft., and having its height increased to 48ft. 
with enlarged and improved hot blast, greater boiler capacity, &c., 
went into blast on the Ist inst., and is now working exceedingly 
well. The fuel used is principally soft wood charcoal, some of it 
weighing but 14 lb. to the bushel, and the best of it not 
more than 17 lb. to the bushel, the latter being pit and the 
former kiln coal. The furnace was first filled with charcoal, 
which, after being fired for some time, did not produce sufficient 
gas to run the boiler or the hot blast, when a small quantity of 
peat was introduced and an abundant supply of gas was im- 
mediately produced, and peat in small quantities was then kept 
on and arun of iron was obtained within a few hours. The peat 
weighs 40 lb. to the bushel, and is prepared by passing it through 
a large cylinder, where it is operated upon by revolving cutters, 
and then being spread upon platforms is cured by the weather. 
With 400 lb. of charcoal 120 Ib. of this peat is now mixed, and 
with three-quarters of a pound blast pressure from eight to ten 
tons of iron per day are produced, and the yield is generally on 
the increase. The ore used is the best of the Lake Superior mine, 
one-quarter hematite and three-quarters specular. It is intended 
to gradually increase the amount of peat, as the furnace works 
its way forward toward its estimated capacity of twenty tons per 
day, until the amount used will equal the charcoal in bulk ; and it 
is concluded that it will not only prove the stronger fuel in its 
heating qualities but it will carry the burden of the furnace 
equally as well as the charcoal, The iron so far made is of superior 
character, and the furnace is working so smooth and promising 
that the success of the peat. is now considered beyond question. 
Thisis but the firststep towards a large ironworks on this spot forthe 
use of this fuel. Its adaptation to puddling and heating furnaces 
has been demonstrated in several instances where the gas processes 
are used, and now, it having been shown that ores can be smelted 
with it, there is no reason why the immense deposits of this 
material in this region should not be turned over to the account of 
iron manufacture. This furnace has 550,000 bushels of the pre- 
pared peat ready for use, and an inexhaustible quantity near at 
hand which can be prepared at trifling expense.—Marquette 
Mining Journal, 

CopPER SMELTING IN CHILE.—It is stated that Guayacan, in 
Chile (described as the “‘model republic” of South America), is 
the largest copper smelting establishment in the world, and there- 
fore some information upon the subject will be interesting in 
England. The trade of Guayacan is confined exclusively to the 
operations of the firm of Urmeneta and Errazurig, Chilian copper 
smelters. At these works about thirty to thirty-five furnaces of 
all kinds are kept running, employing about 300 hands, of whom 
from forty to fifty are Englishmen, and _ annually from 
8,000 to 10,000 tons of copper, destined ost exclusively for the 
English market. The ores smelted are received both by sea and 
land from various mining districts in Chile, and the fuel consumed 
in the process of smelting is principally Chilian coal, from the 
mines of Labu and the coast of Araucania, a small amount of 
British coal being also used. During 1872 about 4000 tons of 
English coal were imported, while about 40,000 tons of Chilian 
coal were received. During the same period about 8500 tons of 
copper were shipped to England by the steamers of the Pacific 
Steam Navigation Company. During 1872 about 14,000 tons of 
copper ores and regulus entered the port of Guayacan carried 
to the Chilean 
copper smelters, none of which vessels carry the English flag. The 
little British colony of workmen established in this part enjoy, on 
the whole, exceptional advantages. They are | in excellent 
houses, and receive from £12 to £30 per month, according to their 
skill, with coal and medical attendance, &c., gratis. There is a 
great dearth of hands in the province. The Panulsillo, an English 
limited liability company, have works in the interior of this pro- 
vince (Coquimbo), and employ about 900 hands. Their annual 
production of copper ores is stated to be 40,000 tons, or 5 per cent., 
while the coal consumed is over 10,000 tons. The La Compana is 
another establishment in this province, where the quantity of 
copper in bars produced annually is about 1000 tons, and the 
quantity of coal consumed over tons. According to official 
statistics we learn further that the total exports of copper from 
Chile during the year 1872 were 45,500 tons, and from Bolivia 
100 tons. The amount of coal exported from England to Chil 
from 1st January to 31st October, 1872, was no less than 178,893 
tons, thus showing how large are thecoal exports from this country 
to the Republic of Chile, 
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(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





FLOATING CAST IRON, | 

Sir,—I have read with interest the several letters upon this 
subject which have appeared in your columns, and as it appears 
that all your correspondents agree as to the fact itself, but cannot 
agree as to the cause, I will, with your permission, point out some 
matters apparently overlooked in the discussion. More especially 
asthe last letter on the subject, by Mr. W. Worby, B., contains some 
extraordinary statements calculated to unnecessarily mystify the sub- 
ject; forinstance, he there states, ‘*but instead of the specific gravity 
of the molten metal being greater, there seems to be reason to 
believe that it is really less than that of the solid—this may be 
proved by very simple means.” He then goes on to give particulars 
of a supposed cube of metal in support of his assertion ; but in my 
opinion the example taken does not reach the question at all; it 
simply iilustrates the well known fact that cast iron, after becomin 
solid, does contract in bulk, He further states that “a piece o' 
lead will float upon liquid cast iron,” but will he undertake to say 
that the lead will not go to the bottom as soon as the several par- 
ticles of the metals have had time to take up their position, as per 
the law of specific gravities? If not, the stat t proves nothing 
when made in relation to adense fiuid like molten iron, He then 
winds up his letter with this statement, ‘‘ Thus it seems that the 
phenomena has still to be explained, difference of specitic gravity 
will not account for it.” And here I would say, if it will not, 
what will? Also, by way of showing that it is capable of doing so, 
beg to point out important facts which have been apparently over- 
looked in di ing this question: first, cast iron is a crystalline 
body ; secondly, it absorbs and retains certain gases within itself 
whenever melted and allowed to solidify under ordinary circum- 
stances. Now in relation to the first of these, it is a well ascer- 
tained fact, that an increase of bulk results whenever any substance 
passes from the fluid to the solid state, and at the same time 
assumes a crystalline structure. Water passing to ice, will per- 
haps be the most forcible illustration of this, being a familiar 
example of a solid substance floating upon the fluid out of which 
it was formed, and that, too, without a change in the specific gravity 
of the fluid itself. As regards the second, the retention of the gases 
being allowed—and it is not denied—it follows asa matter of neces- 
sity that the cold solid metal must be of a lower specific gravity 
than the fluid out of which it was produced, when we remember 
that the molten metal can neither retain its original crystalline 
structure, nor the gases it may be in contact with. 

Sir Joseph Whitworth takes advantage of both these conditions, 
by his patent for causing steel to solidify under great pressure, 
thereby producing a far more dense metal than can be made by any 
process where the metal is free to arrange its crystals without 
restraint, 

In conclusion, I invite Mr. W. W. B.’s attention to what I con- 
sider a very clear proof of the theory here advocated, viz., the well 
known fact that a bead of molten silver visibly expands at the 
moment of becoming solid. J. BECK, 

Brown-street, Paternoster-row, Sheffield, 








THE NORTHFLEET CHIMNEY. 

Srr,—My experience in chimney building—which is considerable— 
teaches me that the style of bricklaying in the Northfleet chimney 
was wrong from bottom to top, The 9in. case with bricks laid side by 
side\is very objectionable, and |the grouting is equally bad. The 
plan I invariably adopt is five stretching courses and one header, 
and to build as lightly as possible ; no grout of any kind except in 
the foundations, If people won’t make bricks suitable for a reund 
chimney they ought to build square ones, and use the half-bond 
all through the work. 





Si,—In answer to Mr. Cubitt’s letter in this week’s ENGINEER, 
my chimney is a round one, carried up double, and gathered in 
every ten feet to stop the smoke passing out of the inner Circle ; 
this double wall is carried to within about 15ft. of the top, when 
it is gathered into one wall ; and the cap is formed of first a course 
of round end bricks, 18in. by Gin. by 4in., then some white 
bricks cornered out, two courses; then two courses of red 
bricks of ordinary size; then a course of round ends, 
18in, by 9}in. by bin. ; then gathered in and finished with 
half-round coping I4in. by 7in. This work is all set in 
cement and the large bricks cut to form a proper radius. I ought 
to say the whole of the exterior bricks were made to suit the 
radius of the stack. The diameter of the interior of the bottom 
is 7ft. 7hin., and the top 4ft. Gin, The extreme diameter of the 
cap is 10ft. Gin. I used the best lime and sand ground in a mill 
and used almost hot, being just slaked as required ; and had the 
Northtleet chimney been done the same, without mixing with 
cement, I think it would have stood. My stack took four months 
to build, and was finished in August, 1869, D. W. BARKER. 

Worcester, 2nd Dec,, 1873. 





THE VIENNA EXHIBITION AWARDS. 

Sir,—A conspicuous advertisement, in which our name is men- 
tioned, inserted by Messrs. Tangye, Bros., and Holman, in various 
papers, including your own, will doubtless be considered to call for 
some notice on our part. 

The matter alluded to in it resolves itself into two questions, 
Firstly, how far the authorities of the Vienna Exhibition are jus- 
tified in publishing one authorised list of awards in August, and 
then, after various conferences between officials and disappointed 
exhibitors, issuing essential alterations in these awards in Novem- 
ber. Secondly, whether we or Messrs. Tangye, Bros. and Holman 
have the most justification for what has been published by us 
respectively on the subject, in view of the undisputed facts of the 
ease. On the first of these subjects, Sir, your own columns have 
spoken in few, but very forcible words (see ''HE ENGINEER, Nov. 
7th, page 304), and the question is one for the whole body of reci- 
pients of honours and the common sense justice of the public, to 
which we gladly commit the whole matter. On the second, the posi- 
tion we take up will perhaps be best seen by the following letter, 
addressed by us to Messrs, Tangye, Bros., and Holman, in reply to 
one from them requesting us to alter our advertisements, &c. :— 

(Copy.) 
84 and 85, Whitecross-street, London, 


27th Nov. 1873, 
antes Tangye Bros, and Holman. 


r. Sirs, 

Your favour (without date) is duly received this morning. In reply we 
frankly confess that it is not our wish to do anything to cause personal 
annoyance, and we regret if the course we have been obliged to take in 
self-defence has had that effect. 

As regards advertisements, we are not aware that up tothe present time 
we have anything to retract or anything to modify ; and as for the 
future, it rests entirely with yourselves how far we may be forced to pub- 
lish matters which may be unpleasant to you. 

Yours faithfully, 
(Signed) Haywarpb Ty.er and Co. 

P.S.—We think it may be desirable to point out to you that the letter of 
Baron Schwarz Senborn forwarded to us expressly avoids stating when 
the words “‘ and pumps” were added to the words steam engine, as offi- 
cially published. 


Apologising, Sir, for trespassing on your space, we are, yours 
respectfully, YWARD TYLER and Co, - 
34 and 85, Whitecross-street, St. Luke’s, E.C., 
London, 2nd Dee,, 1873. 





Sir,— We have received a notification from Vienna -that our 
steam power meter and continuous indicator (Ashton and S: "3 
patent), at work in the Exhibition, had been awarded the “ M 
of Progress,” By some means this was omitted in your recently 





published list. 
We have hefors us an. official list in which on page 363 (middle 
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of right column) the award is stated ‘“‘ Ashton and Storey” steam 


| engine indicator. 


We shall be glad if you will make this known through your 
columns, . Isaac STOREY AND SONS. 

Manchester, Dec. 3rd. . 

THE DISTRIBUTION OF SEWAGE. 

Sim,—The following plan for the organisation of sewage mains 
occurred to me some time ago, and I am very desirous to have a 
practical opinion on it. - 

The purpose of the mains to distribute sewage to suitable farms 
along their line, when desired, to be paid for according to the 
quantity taken. The sewers in the city to be tapped at convenient 
places, and their contents run into underground ventilated tanks, 
to be pumped up to a sufficient height to cause the sewage to run 
through the mains. The mains to be laid in lengths of so many 
miles, as the circumstances of the district outside the city may 
determine ; and each sewage main to be laid down along, or along- 
side of, a railway line, as the readiest and most convenient route 
for conduction and distribution. I have made a rough calculation 
of the probable cost of conducting and distributing by such a 
method 100,000 tons of sewage per day, the value of which, when 
delivered should be about £120,000 per annum, 


Capital Outlay. 








Tanks, stalks, engines, pumps, &c. .. .. .. .« £250,000 
100 miles of sewage id down .. «2 «se o 300,000 
Making connections in the city .. .. s+ «+ «+ «+ 100,000 
Outlets, meters, &c., for distribution through country 150,000 
Damages to railway companies, &c., and contingencies 200,000 

£1,000,000 


Profit and Loss. 
Value of 100,000 tons of sewage manure per diem per annum, £120,000. 


Cost of working .c cc co «+ «os we co co co ov £50,000 
Interest on capital outlay at 5 percent. .. .. .. «. 50,000 
Yearly balance .. co cc co ce es ce eco cco ce 20,000 





£120,000 
Ww. . 


Kirkudbright, 28th Nov, 1873. Vv. Y. B 





ON THE APPLICATION OF STEEL LINERS TO 
THE HIGH PRESSURE CYLINDERS OF COM- 
POUND MARINE ENGINES.* 

By Mr. Wm. ALLAN. 


For some considerable time I have been in the habit of supplying 
steel-tipped cylinder gauges to the chief engineers of the vessels we 
engined. This was done for the purpose of determining the exact 
amount of wear that took place during any given period ; and from 
the data thus obtained from engines ranging from 90 to 300-horse 
power, I have found that the greatest amount of wear takes place 
in the high-pressure cylinder, this wear not being equally distri- 
buted over the internal surface of the cylinder, but, if I may use 
the expression, being rather oblique or devious ti being 
athwartships the cylinder, sometimes at the top, forward, and the 
bottom, aft, and giving the cylinder the appearance of having some 
different or softer metal in its composition. I have found this 
“wear” in several types of compound engines, and generally in 
the same places. It may be said or inferred as a reason for this 
wearing of cylinders that the + centres were not fair, or that 
they were out of line. This plausible reasoning does not hold 
good, for the greatest wear exists in the high-pressure cylinder, 
while the low-pressure cylinder bears the tool marks, and is correct 
to gauge. Again, the builders of the engines whose cylinders we 
have gauged have ——— fame for true engine building. I 
have also found that although the piston rods were carried through 
the cylinder covers, as a vertical guide to the motion of the piston, 
still this wear took place, and still in different places of the 
cylinder’s surface. The results of the high-pressure cylinders so 
wearing in sundry places will be well known to you. I have found 
that our trial-trip excellence and first-voyage small consumption did 
not continue, and that complaints, more or less loud, were sent by 
owners that ‘‘the consumption was increasing.” So flagrant and 
telling had some of the reflective complainings become to us that 
I determined to find, if possible, the reason why in a trial trip 
or first voyage satisfactory results did not continue. In one 
instance, on a forcible complaint being made, I went to London to 
investigate the matter. ‘The vessel had just come in from her 
second China voyage. We had the engines opened out, and could 
detect nothing as likely to cause a waste of steam, everything being 
apparently in good order. The boilers were also examined, an 
found in good order. On questioning the engineer as to the con- 
dition of the engine when standing with steam on her, I was led 
to suspect that steam was — , and determined on gauging the 
high-pressure cylinder, telegraphing to the works for the original 
or boring-out gauge, on receipt of which I found that on one side 
of the cylinder, and extending nearly half-way down, one-eighth 
of an inch had been worn away. We put the piston on the bottom, 
and on applying a straight edge to the internal surface of the 
cylinder, it was observed that one side of the cylinder, forward, 
was rounded, the other, aft (or where the ports were), was hollow. 
Taking out the piston packing ring, I found its thickness to be 
unequal also. Concluding from this discovery that the increased 
consumpt was due to a passing or waste of steam, we re-bored the 
cylinder, and inserted a liner of cast iron, of a hard mixture, and 
I have now the satisfaction of knowing that the first voyage data 
is fairly maintained, thereby proving that the deviation was partly, 
if not wholly, due to the wearing away of the cylinder in sundry 
places. From this time I began supplying engineers with cylinder 
gauges, and also to note if such “ wearings” were isolated—the 
results of my observations proving, as before mentioned, that, with 
several types of compound engines, and by various makers, the 
same exists. At this period we were casting our high-pressure 
cylinders jacketted, and of a re-cast mixture of ten of marine 
scrap, seven of Summerlee No. 3, and three of cold blast. We 
found that this bored pretty well, not showing soft; yet when 
under steam and the engine running, it wore freely. I then made 
our cylinders of a harder mixture, and on the same arrangement, 
but gained no cessation of unequal wear, rather losing consider- 
ably in having two high-pressure cylinders cracked, after being in 
the vessels one and three months respectively, which, of course, 
we had to replace at our cost. 

About this time, two years 90, a certain furore was in the 
market, or rather the craniums of shipowners, as to steel being 
“* the thing” for propeller blades ; and it was rather amusing to see 
them scratch out of a specification the usual oy onal of cast 
iron,” and substitute ‘‘ to hae steel blades,” as if a ship could not 
be propelled, or the water cut, without a Sheffield blade. I 
thought we might be in keeping with the spirit of the times, too, 
by adopting or trying steel, this never-failing immortal steel, 
“warranted not to break until worn down,” as liners of high- 
pressure cylinders ; and with this object in view, and by way of 
an experiment, I sent a tracing of a shell to Vickers, Sons, and Co., 
Sheffield, giving them a full account of what we wanted, and what 
we expected from their steel. Their a of casting this steel 
Iam ignorant of, and unfortunately I have not asked them to 
define it, else this paper might have had some additional interest ; 
but I dare say it will be fully known to you, or the most of you. 
The shell was for the high-pressure cylinder of a compound engine 
we were building for the steamship Achilles, of 140 horse-power. 
It is 32in. diameter, and having a stroke of 33in, In due course 
the shell was delivered to us, and presented the ap ce of a 
clean cast, giving a clear, bell-like ring when struck with a hammer. 
We carefully watched the boring, and can say that it bored very 
easy, Being of aclose, soft-looki in, we finished it, using 
soapy water during the last cast, w! ve it a smooth, glassy 
appearance, and not having the veriest blow-hole in it, if re al 

@ criticism it received from inspecting engineers others. 
We were continually having drummed into our ears the i 
of others with pres and the difficulties to be met with. Some 








* Read before the Institute of Engineers and Shipbuilders in Scotland, 


| said—‘‘ The piston would seize unless there was a brass packing 


ring fitted !” Others ‘‘ That it would wear away the piston.” 
One even went the length of hinting—‘‘ We would need a tal- 
low pump attached to the engine for lubricating the steel,” and 
so on, ad nauseam. In due course the engine was finished, 
the liner being fitted into the outer cylinder shell leaving 
the annular as the jacket, and the piston was of the ordinary 
form and make, On getting steam up, we found that ‘‘ no 
seizing” took place—everything working well and quietly. We 
had a trial trip of six hours, still no sounds of tearing were 
heard to verify the suspicions of the suspicious, and we did not 
“dose her with tallow.” The vessel went her first —- to 
Alexandria, thence to Odessa, thence to Dunkirk, and back to 
Sunderland. The engineer reported from Alexandria that no 
deviation had occurred with the cylinder. By his gauge it was the 
same as when fitted. On her return we had the cylinder opened 
out and gauged by the work’s boring-gauge, when it was found to 
be just the same as when at first Sealine fact, the tool feed 
marks were still there. The piston packing-ring was in every way 
as originally fitted. The vessel went another Black Sea voyage, 
and on again gauging the liner we found it in every respect the 
same as when fitted. And now, after eighteen months’ hard 
running, no wear has taken place with it, or, as the engineer puts 
it, “‘ he has not set out a piston spring since he left us.” From 
this experiment it will be seen that steel for liners for compound 
marine engines can be used with success. In the matter of first 
cost there is, it is true, an increase over a cast iron liner; but when it 
is considered that the cast iron liner weighs heavier, and before it 
can be made to run for two years without wear it must be of a 
hardness that entails tedious and difficult boring, this cost equals, 
if it does not exceed, the easy-bored, light, unwearing steel liner 
supplied at 60s. per cwt, 

I have not gone into the causes, or assumed reasonings, which 
can naturally be brought forward to account for the devious or 
erratic wearing of the internal surfaces of inverted compound 
high-pressure cylinders. Iam not pre to say or prove that 
cast iron, at a certain temperature, and under friction, undergoes 
any change, so that its nature is to a certain extent weakened or 
destroyed. I leave these profound solutions to the profound, But 
this Ican say, that such ‘* wearings ” do take place and exist in the 
high-pressure or heated cylinder, while the low-pressure cylinder 
is virtually intact. I have gauged now some ninety pairs of com- 
pound engine cylinders by different makers, some having the 
— cast in, others having hard cast iron liners inserted, and 

ave invariably found a substantiation of my views that the high- 
pressure cylinder wears soonest, while the low-pressure remains 
good and true. From the above cause I attribute in a great 
measure the tales of increased consumpt which as engine 
builders we often hear or have sent to us; and I daresay there are 
few marine engine builders who have not felt the weight of an 
owner’s irate pen glowing b th an i d ption of 
fuel, when the poor engine builder coweringly seeks shelter 
beneath his suavity of manner, or adopts a conciliatory policy. I 
have purposely condensed this paper, preferring merely to give 
you the pith of the experiment without an array of wordy padding 





or long drawn-out sentences, ending in nothing and meaning the 
same. But if it can point out a mode of keeping the “‘ grand trial 
trip data” intact for years, or if it directs your attention to a 


‘wrinkle ” in the app ication of steel, whereby steamship owners 
can be kept “‘sweet” over fuel matters, I shall, indeed, consider 
the time I have spent in making gauges, collecting data, making 
notes, and in writing this, as well spent. 





Patent Continuous Roorinc TERNE PLATE.—Messrs. Sand- 
ford and Bird, of Cullum-street, London, are introducing a new 
roofing material worth notice. This is called patent roofing strip, 
and consists of terne plates soldered in the process of coating. 
The strips are sold in lengths of from 50ft. to 500ft.; the width is 
20in. he usual mode of fixing is simple :—The sheets being all 
cut to the length of the roof, a commencement is made with the 
sheet nearest the ridge or uppermost part of the roof. The top 
edge of this sheet is nailed to the topmost batten, and the lower 
part of the sheet is slightly raised, and the top edge of the next 
sheet pushed under so as to allow an inch lap of one sheet over 
the other. This lap is then nailed along the whole length, and 
the lower edge of the second sheet is lifted up, and the top edge 
of the third sheet pushed under as before and nailed, and this 
process is continued until the whole of the roof is finished. The 
nails which are used are wire nails, sharp at the point, and are 
driven in at a distance of lin. apart through both sheets. A narrow 
streak of thick paint put between the laps will make the roof per- 
fectly weather-tight, or, if extra sound work is desired, a thin 
piece of bunting, felt, or worsted tape, soaked in white lead paint, 
may be inserted between the laps, which will make them sound 
enough to hold a considerable depth of water, even if the roof be 
perfectly flat. 

ENGLISH ENGINEERS IN THE TURKISH Navy.—Some days since 
we quoted from the Levant Herald a statement that the English 
engineers employed in the Turkish navy were being got rid of en 
masse. In the issue of that paper of the 26th ult., received to- 
day, there is printed in prominent type a letter from which we 
make the following extract :—‘‘ Let us see how this sudden 
change in the Turkish navy has come to pass. On the present 
Minister of Marine taking office, he recalled his relative, Edhem 
Pasha, whom his predecessor had wholly detached from the 
Admiralty. On resuming office as President of the Council, Edhem 
Pasha adroitly despatched to foreign stations all the admirals who, 
from long experience, knew the value of the English employed at 
the Arsenal ; he promoted and brought forward all the anti-Eng- 
lish set, and dismissed summarily the oldest and most respected 
engineers in charge of the ironclads—men who had made them- 
selves a name inthe Turkish navy during long service for honesty, 
integrity, and zeal ; men who had, under great difficulties, kept 
the valuable engines under their charge always in a state of effi- 
ciency ; men whom no Turkish engineer is yet fit to replace, and 
whose loss will be felt ina manner, perhaps little thought of by 
his Excellency, should any serious political complications arise. 
At the Naval College at Halki, the same sort of thing is going on. 
The professor of the English language, disheartened with 
promises broken, is leaving for England, there to pour out his 
wrongs into the columns of the English press. The governor of 
the college (one of the most intelligent men in the country) is 
sent to set on some useless committee and ordered to visit the 
college only once a month, a creature of the Arsenal clique above 
referred to having been sent there, The naval instructor on board 
the training frigate has been informed that his services are no 
longer required. Thus you see the blow has fallen heavily on our 
countrymen; and rejoiced, indeed, must be a certain foreign 
diplomatic functionary, who for years has been pouring into the 
ears of every weak Minister of Marine he could find at the Arsenal 
the necessity of doing away with the English element. Is there 
any economy in this move? Certainly not. Education and 
instruction are cheap at the price paid to keep afew good men 
here for an emergency such as will one day arise. This affair is 
more serious t is generally imagined. People in England who 
have heard of the vast sums expended on Turkish ironclads, who 
know that English officers are doing their utmost in assisting to 
keep those ironclads in a condition fit to cope with a nation that 
is steadily building and preparing ironclads and torpedos where- 
with to consummate the “‘ grand idea,” will be disgusted to hear 
that the very backbone of the Turkish navy is being broken. 
Much more is being done by the Arsenal authorities in the way of 
anti-progress than is yet known, but I sincerely hope that a check 
will be put on these suicidal proceedings, end thon you will not 
be discouraged by foolish threats in the course you have taken. If 
alo Motorty, Spe Eoitam He Ripon. the truth ip op seldens told) were 





once a state of os ing in his splendid and 
costh Lavy, he would have it sechiiod.” 5 Nareta in 0 leading 
article says that its su) ion has in consequence 


been proposed 
of its former article on the subject.— Pall Mall Gazette, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame boyvzau, Rue de la Banque. 
BERLIN.—ASHER aud Co., 53, Mohren-strasse. 
VIENNA.—Messrs. wzroip and Co., Bookseller 
LEIPSIC.—A.PHonsé Dire, . 

NEW YORK.—Wiuser and Rocers, 47, Nassau-street. 

TO CORRESPONDENTS. 

*.* We cannot uudertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postaye stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

A. B.—Rest content ; we shall supply a full report. 

Hi. P. C.—You cannot purchase what you require. 
25, Great George-street, Westminster. 

R. R. (Cheetham.)— You can find out for yourself whether a patent has or has 
not been taken out by applying at the Manchester Free Library, where a 
complete set of specifications is kept. 

P. H. (Vienna.)— We regret that at present we could not spare space to illus- 
trate your invention. You should apply to the Aeronautwal Society, John- 
street, Adelphi, London. 

Borer Maxer.—You would not get sufficient pressure from the erhaust to 
keep your valve down on its seat. The set screw would soon wear a groove 
in the back of the valve. The idea involved is very old. 

P. E. (Birkenhead.)—So far as we are aware, there is no book on artificial 
fuel. You will probably find that the abridgements of specijications relating 
to fuel, which you can procure from the Patent-office, Southampton-build- 
ings, Chancery-lane, London, will furnish all the information you want. 





Write to the Secretary, 





THE PRICE OF SWEDISH IRON, 
(To the Editor of The Engineer.) 

Sirn,—We beg to hand you present prices of Swedish iron :—Hammered 
bars bare price, £19 to £19 10s.; blooms and billets, £15 to £16; rolled 
bar iron, £20; nail rods, £20; Swedish pig iron, £8 10s. to £9; f.o.b. 
Gothenburg, nett cash. LANDER AND LARSSON, 

15a, Newhall Hall, Birmingham, 29th Nov., 1873. 


HEATING MILLS. 
(To the Editor of The Engineer.) 

Sin,—Will you allow me to ask the readers of Tur Encrveer if any of 
them have ever tried the following plan, or something similar, and witb 
what result, viz., to heat a mill and shed by conducting the hot gases, 
after they have passed the boilers and an economiser, and been cooled 
down to 200 deg., round the rooms in brick flues or pot pipes? It seems 
to me that this plan would be much cheaper than the usual one. 

27th Nov., 1873. An EconomMiser, 
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Assoc. Inst. C.E. ; 

Society or TELEGRAPH ENGiINEERS.—Annual Meeting, y, 
10th December: President and officers to be elected. Tne arene 
on Mr. G. cae ean ee “On Underground Telegraphs,” adjourned 
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THE LOSS OF THE VILLE DU HAVRE. 

WE confess that we have no heart to write much con- 
cerning the loss of the Ville du Havre. Long ere this the 
ghastly narrative has reached every quarter of Great 
Britain, ap and America. The subject presents little 
interest for the engineer, considered in a scientific light 
although it cannot fail to stir the heart of every man who 
possesses human sympathy. With questions of the rule of 
the road at sea, and the amount of blame to be laid to the 
charge of the commanders of the ill-fated ship and the vessel 
which caused the catastrophe, it would be ir to handle at 
present, even if the point came within our province. These 
will no doubt be settled by a proper tribunal. The only 
question which we are called upon to deal with is the con- 
struction of the Ville du Havre, and with that little further 
than so far as the ap t lack of water-tight compart- 
ments is concerned, The ship belonged to French pwners, 





She was originally a paddle-boat, and was subsequently 
me ey and altered into a screw steamer by Messrs. 
Andrew Leslie and Co., Hepburn-on-Tyne. She was of 
enormous dimensions, in fact, the largest mger steamer 
afloat, if we except the Great Eastern. Little is known 
of her construction; and the public will no doubt 
look to Messrs, Leslie for information. The important 
question to be sulved is how it came to that a vessel 
of such dimensions should be sent to the bottom 
in less than twelve minutes by a comparatively small 
ship of 1200 tons like the Loch Earn, sailing at a 
moderate speed in a light breeze. That the side of 
the steamer should be driven in was to be expected ; 
that she should be cut down far below the water's 
edge was far more than we should have antici- 
a provided proper precautions had. been taken in 
uilding her to use plates of sound material. If the iron 
had been of good quality the result of the collision would 
have been the beating in of a great section of her side; but 
it would not of necessity follow that an enormous rent 
would have been made below the water level. From ordi- 
nary “ship plates,” however, little in the way of toughness 
is to be expected; but in a vessel of such great length, and 
consequently exposed to tremendous strains, it was proper 
that plates, fone ger and stringers, of something better 
than the ordinary quality should have been employed, 
especially amidships. It is impossible to resist the con- 
clusion that the Ville du Havre was an exceptionally 
weak ship. In no other way is it possible to explain the 
frightful rapidity with which her ruin was accomplished. 

Whether weak or not weak as regards her structure, it is 
certain that if she had been properly fitted with water- 
tight compartments, the foundering of the vessel, if not 
absolutely prevented, would have been so far delayed that 
many more lives could have been saved. Apparently the 
ship was struck abreast the engine-room, and shipbuilders 
are well aware that this is, as regards the provision of 
proper compartments, a most difficult portion of a ship to 
deal with. A very large proportion of the sea-going 
steamers now afloat will hold quite enough water in the 
engine and boiler-room compartment to sink them, and it 
is a matter deserving of serious consideration whether or 
not all has been done that can be done to devise means 
for reducing the water capacity of this locality. In 
a rough sea the filling of a single compartment is 
often followed by the loss of a ship; for example, she 
may get so much down by the bows that she is quickly 
swamped by a head sea. In moderate weather, however, 
the filling of a single, or even two compartments, is not 
inconsistent with the floating of the hull, at least for some 
considerable time. The sea wassmooth when the Ville du 
Havre went to the bottom, and it would almost appear as 
though she was actually unprovided altogether with com- 
partments so rapidly and effectually did she fill. Of course 
we do not mean to convey a shadow of imputation on 
the reputation of those who designed, built, and altered 
her, but accurate information as to the number and posi- 
tion of her water-tight bulkheads would prove extremely 
valuable and interesting. It does not appear that any- 
thing that could be effected in the way of improvements 
in launching boats or providing life-rafts could have 
materially modified the issue in this case, as the boats, 
when afloat and full of passengers, succumbed to an acci- 
dent not contemplated by inventors of improved lowering 
apparatus, life bridges, &e. They were broken in pieces, 
and many poorsouls killed in them bythe falling of the ship’s 
masts and spars. This is a contingency, however, to which 
all boats are liable when launched in a gale. 


THE ANNUAL INTERNATIONAI, EXHIBITIONS AT SOUTH 
KENSINGTON, " 

On Easter Monday, April 6, 1874, the fourth Inter- 
national Exhibition at South Kensington will open its 
doors to the public. There are certain features of the pro- 
gramme which undergo an essential variation year by year, 
while other portions are permanent in their character. 
Thus, every year there are pictures, sculptures, and other 
specimens of the fine arts. But under the head of manu- 
factures, we meet with something fresh on each occasion. 
The Exhibition of 1871 was famous for its pottery, its 
woollen and worsted fabrics, and the raw material and 
machinery requisite for the production thereof. There was 
likewise a display of educational works and appliances. In 
1872 we had jewellery and the cotton trade in full glory, 
together with musical instruments, paper, stationery, and 
printing. In the present year we have had silk and velvet 
fabrics, with the requisite machinery and specimens of the 
raw material. In 1872 the growth of the cotton plant was 
shown in a hot-house. This year silk worms were reared 
in the open air, and the silk was duly reeled up. There 
was an exhibition of steel goods, surgical instruments and 
appliances, carriages for common roads, and a host of sub- 
stances used as food, the art of cooking being at the same 
time practically illustrated. The great question of eating 
and drinking caused the Royal Commissioners some tribu- 
lation. Messrs. Spiers and Pond claimed a special pri- 
vilege in the domain of gastronomy, and asserted that no 
individual within the region of the Exhibition ought to 
be supplied with a morsel of food, a packet of sugar plums, 
or a drop of wine, except in virtue of the contract between 
her Majesty’s Commissioners and the aforesaid eminent 
caterers. The School of Popular Cookery was in a predica- 
ment, for who could tell whether the cooking was good 
unless they tasted the article cooked? The proof of the 
udding is in the eating, and so it was with the omelette. 
y dint of much negociation the matter of the cookery was 
settled ; and so also was the great sugar-plum question. 
But the Reyal Commissioners solemnly resolved among 
themselves that they would things better next 
ear. It was grievous for the ns to come to an exhi- 
ition of wines and see nothing but an array of corked 
bottles, If the public could only have broken in upon the 
food department, and eaten and drunk at pleasure, there 
would have been far greater éclét. about the affair. It is a 
very we ng of business looking at dainties through plate 
- ut all the objects in the food section were not 
inties, Eyen the Australian wines, commendable as 





some of them were, required to be taken with discrimina- 
tion, if we may judge by the experience of the gentleman 
who reported scientifically on the subject. It was not an 
agreeable thing to taste all the wines, however necessary to 
a proper decision. The fable of the sour grapes admits of 
a somewhat literal application in this instance. 

The Exhibition of 1873 has suffered much from untoward 
influences. It had its features of interest; but the sun was 
in eclipse. Vienna was absorbing the attention of exhi- 
bitors, though it failed to draw any very great number of 
people from England. But South Kensington was dull, 
despite the beauty of the silks and the exquisite machinery 
of the looms. The French Court was a wilderness of 
wagonettes and broughams, cabs, chariots, chaises, and 
coaches. Long-acre had wafted itself away to the West, 
and the pretty vanities of Barbedienne and Christofle were 
superseded by a maze of wheels. There was capital music 
in the Albert Hall, to be heard for nothing by those who 
were willing to climb to the cliff-like eminence of the top- 
most gallery, or they could go up in the lift for a penny. 
But the Exhibition at South Kensington is a labyrinth, 
compelling the visitor to walk the greatest possible distance 
with the tolerable certainty of going over the same ground 
wice and missing about one-third of the whole affair. 
Visiting the International Exhibition at South Kensing- 
ton is almost like going into the bush, where none but the 
natives know their way. It will be exceedingly like the 
bush next year, for there is to be an ethnological section up 
in the top gallery of the Albert Hall, where the Gold Coast 
is to be largely represented, including, of course, an array 
of Ashantees, Fantees, and other West African tribes. 
Properly worked out, this is a good idea, and may be made 
extremely interesting. 

Among the elegancies of manufacture in the Exhibition 
of 1874 will be lace, both hand and machine made. The 
class next to this on the list embraces civil engineering, 
architectural and building contrivances, sanitary apparatus 
and constructions, and cement and plaster work. Next we 
come to all devices for heating purposes, with any and 
every kind of fuel. Leather also comes this year, including 
saddlery and harness. Bookbinding is a kindred matter; 
and lastly in this division we have foreign wines, of which 
a great feature is to be made, the vaults of the Albert Hall 
being appropriated as cellars, with tasting counters close at 
hand. Freed from the trammels of the refreshment pur 
veyors, the Commissioners will be able to grant the exhi- 
bitors the privilege of selling or giving away wines to those 
parties who wish to ascertain the quality of the vintage. 
Of course, proper regulations will have to be devised to 
prevent any abuse of the privilege. The permission is 
simply that the public shall be enabled to taste and carry 
away samples. It will be observed that this part of the 
Exhibition consists of “foreign” wines, though not to the 
exclusion of colonial. It is intended to group the specimens 
from abroad in geographical order. British firms will only 
appear as importers. Exhibitors of Australian wines are 
encouraged to come forward by the argument that the 
arrangements for 1874 afford a better opportunity of 
bringing their wines before the English and continental 
buyers than jhas ever yet been available. With regard 
to the character of the Australian wines, as reported upon 
by Dr. Thudichum this year, it is right to say that the test 
was scarcely fair, the wines having evidently suffered by 
standing cork upwards and dry in the Exhibition for some 
time before being examined. Dr. Thudichum speaks hope- 
fully of the Australian wines—an industry quite in its 
infancy. 

The devices for heating may be expected to form an 
interesting section. Manchester will have an exhibition of 
this kind in January and February. The Society of Arts 
has set on foot a competitive display of heating apparatus 
at South Kensington, on the premises of the Exiabition, 
which may be expected in some degree to prepare the way 
for what is to be seen next year. But the scheme thus 
arranged by the Society of Arts is limited to one kind of 
fuel, namely coal, and relates solely to domestic appliances. 
It is a prize competition, but it may be expected that many 
of the objects will be shown in the ensuing Exhibition. We 
have already mentioned that civil engineering, together 
with architectural and building contrivances, enters into 
the programme of 1874. Diagrams of ancient and modern 
buildings of all kinds are invited, such diagrams to be of 
a bold scenic character, and executed on canvas. Pro- 
prietors of paintings or drawings representing ancient or 
modern buildings of interest are invited to lend them for 
the occasion. The aid of photography is also to be invoked. 
Sanitary apparatus and constructions introduce us to a 
very wide field ; but we do not suppose the Commissioners 
intend to have an exhibition of disinfecting processes, 
carried on—for instance—in the gardens of the Royal 
Horticultural Society, the ornamental waters being changed 
for the nonce into real sewage. We might also have irriga- 
tion carried out upon the turf beds and the gay parterres of 
flowers. Mr. William Hope, Mr. Bailey Denton, Mr, Raw- 
linson, the Native Guano Company, the Phosphate Sewage 
Company, and a host of others, might here tight their 
battles in the presence of spectators, who could view the 
scene in safety from the terraces over the arcades. General 
Scott could kill two birds with one stone : displaying his 
skill in deodorising sewage under section B of Class 9, and 
at the same time manufacturing cement under section C of 
the same class, devoted to “cement and plaster work.” 
Under the head of leather we may expect a good deal that 
will be interesting, and in the department of book-binding 
we may look for elegance as well as utility. 

The fine arts division is certain not to be neglected. On 
this we need not dwell. The annexes---Indian, colonial, 
and foreign may be expected to do their duty. France 
will be forthcoming, and cannot fail to attract, though in 
1872—she was rather retrogressive as compared with 1871. 
Her best hélp is needed for the ensuing season. The present 
has been a dull year for the South Kensington Exhibition, 
and unless 1874 makes amends the public will look coldly 
on the affair, But the prospect is hopeful. The Indian 
court is reckoned upon ag likely to be far superior to what 
was seen Of it this year. Russia will also do better, 
Austria, will be able to come, Belgium is not likely to be 
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absent, and is capable of t things. Japan—clever 
while odd — may looked for again, though a little 
fickle perhaps in her purpose. The Australian colonies 
would do better if they would pull together a little more 
and combine their forces for the purposes of the Exhibi- 
tion. But they have made a grand show already, and 
will probably advance. Next to the French annexe, we 
suppose the ladies will find pleasure in the lace depart- 
ment. The machinery connected with lace-making will be 
a pretty illustration of mechanical skill, serving to attract 
both sexes. Lastly we may advert to the division devoted 
to “scientific inventions and new discoveries.” Here we 
may look for all sorts of things, and may expect to find 
some objects of ial merit. As a matter of course 
the Exhibition will not satisfy tS agg either in its 
arrangements or its results. Probably we ourselves shall 
not be quite content. Thus far the success of the under- 
taking has trembled in the balance ; but its rs have 
had faith in their own ideas, and, with British pluck and a 
fair understanding of what they are about, we may calcu- 
late that they will “ pull through ” somehow. 





ST. PAUL’S CATHEDRAL, 


Nor long since we called attention to the fact that should St. 
Paul’s Cathedral unhappily take fire from any such causes as 
that which led to the destruction of the roof of Canterbury 
Cathedral, and the total ruin of the Alexandra Palace, no 
earthly power could save the mighty dome from destruction. 
During the last four months extensive repairs and alterations 
have been carried out both without and within the Cathedral, 
and as the men are not yet off the roof we write to make a 
suggestion, the carrying out of which involves no difficulty 
whatever. The dome would be specially imperiled in case of fire, 
because no existing engine could throw a stream of water 
from the ground to the top. If, however, a first-class 
steam fire-engine were placed on the roof of the nave or 
choir it could easily be worked there, and supplied with 
water by an engine below, even if there were not pressure 
enough in the street mains to reach theroof. The only ques- 
tion is, how to get an engine up to the roof, and this difficulty is 
easily solved ; let four light derrick cranes be established on the 
roof in suitable places, so that one would be available no matter 
how the wind blew. A brigade fire-engine of the first class 
weighs little over two tons, and with the aid of the derricks one 
could be raised to the roof in a very short time, placed on a 
suitable station or standing place provided for it, from which 
point of vantage it could play on the dome with excellent 
effect. The derricks would in no way affect the appearance of 
the building, as they would lie behind the parapet when out of 
use, It is well-known to all those who have experience in 
fires that the want of power in an engine to reach a few feet 
further may lead to the most deplorable consequences. The 
100ft. or so between the ground and the roof might make the 
whole difference between the destruction and the salvation of 
our grand cathedral; and we venture to think that should a 
fire break out on the roof or dome, Captain Shaw would give 
nearly all that he possessed if he could see a couple of his steam 
fire-engines at work at about 100 feet above the level of the 
street. The chances of fire are, we trust, not great enough to 
justify the permanent maintenance of a steam fire-engine on the 
roof, but the cost of the derricks would be so small, and the 
power they would confer in case of danger would be so great, 
that we venture to think our suggestion is worth the most 
careful consideration of those who have charge of the building. 


TEST OF A STATIONARY ENGINE. 


A FEW preliminary remarks on the test described in the 
accompanying report, which has appeared in the Iron Age, a New 
York journal, may not be out of place. A pair of high-pressure 
engines—diameter of cylinders, 20in.; length of{stroke, 4ft.—were 
fitted with a patent condenser, under the guarantee that several 
tons of coal would be saved per week, it being understood that all 
leaks of joints, valves, pistons, &c,, were to be repaired by the 
proprietor. An inspection of the coal account, after the condenser 
was attached, showed that the consumption of coal was increased, 
and the engineer insisted that there were no leaks, and that the 
whole fault was with the condenser. Mr. Buel goes on to say 
that ‘‘ the i in question has already obtained considerable 
reputation, and is in use in various parts of the country, giving 
much satisfaction. It was necessary, however, to bring facts to 
bear in a case like this, and to show the existence of leaks beyond 
controversy. In this regard, the report will speak for itself, the 
test having determined an enormous drain of steam, palpable to 
the senses, and capable of being measured and weighed. It 
scarcely ever happens that users of steam power are not amply 
repaid for the cost of careful investigations, and this report is 
published in the hope of calling attention to the importance of 
such tests, There is a tendency among persons who are proud to 
call themselves “‘ practical” to decry all theory, but we think the 
reader will find the accompanying remarks quite practical enough, 
since they contain suggestions readily appreciated by the most 
practical man, in reference to the folly of generating steam by the 
consumption of fuel merely to blow it away without using it. If 
a man were to get up a high pressure of steam in a boiler for the 
pleasure of seeing it escape through the safety valve, his 
acquaintances would have their opinion of his sagacity. How many 
to-day are doing essentially the same thing, unwittingly :”— 

**80, Broadway, N.Y. 
‘*Henry L. Brevoort, Esq., New York. 

** Sir,—As requested by you, I visited the works of the Peters 
Manufacturing Company, at Newark, N.J., on the 18th and 19th 
instants, and made careful tests of the engines to discover if there 
were any leaks or other derangements. On the 18th instant the 
condenser was used, and on the 19th it was detached, the steam 
from the engine being allowed to exhaust into the atmosphere, 
In making these tests I took twelve indicator diagrams each day 
(three from each end of each cylinder), at suitable intervals, so as 
to obtain average conditions. I also noted down various other 
data as will appear in the course of my report. According to 
memoranda furnished to me, the consumption of coal for p I 
days, when the condenser was in use, was at the rate of 14,667 lb. 
per day—and for three days when the cond was detached, at 
the rate of 12,667 lb. per day—showing a gain in fuel by taking off 
the condenser of 15°79 per cent, 

‘During the two days I was at the works the conditions in 
regard to the power developed by the engines were nearly iden- 
fical, an average of all the cards taken on the 18th instant, when 
the condenser was attached, giving a mean pressure on the piston 
of 30°91b. per square inch and 199°6 indicated horse-power, while 
on the 19th instant, when the condenser was en off, the 
average mean pressure was 29°9 lb. per square inch and the indi- 
cated horse-power 198°44, 

‘*T have taken from the cards the amount of steam used 
indicated horse-power per hour, adding to those taken on the 1hth 
instant the amount of steam used by the air-pump. i 
this calculation I have used the pressure of the steam in the 
cylinder, as shown by the cards, at the time the exhaust valves 
opened, and have multiplied the number of strokes made by the 














pistons per hour by the volume of that portion of the cylinder 
swept through by the pistons, from the commencement of stroke 
to point of exhaust (in cubic feet with clearance added), and by 
the weight of a cubic foot of steam at the given pressure, thus ob- 
taining the number of pounds of water, in the form of steam, used 
by the engines per hour. The cards, of course, do not show all the 
steam used in the cylinders, as they do not ge the amount of 
water in the steam, and the amount of i and condensa- 
tion, and the amount of steam that leaks past the valves when 
the cylinder is open to the exhaust. But under the present 
circumstances they give good comparative results, 

‘* As shown by these calculations the amount of water per indi- 
cated horse-power per hour ing that required to work the air- 
pump—on the 18th instant, was 23°18lb. On the 19th instant 
the roy water required per indicated horse-power per hour 
was 

“* According to this, it appears that the engines, when exhaust- 
ing into the air, prs be an evaporation of 16°39 per cent. more 
water to enable them to do the same work as when using the con- 
denser, and did this with 15°79 per cent. less coal. 

‘* A conclusion so anomalous could only be reached by ignorin, 
the question of leaks around the engines, unless the loss was ca’ 
by some defect in the condenser. 

“There are only two ways in which tho use of the condenser 
could occasion a waste of fuel :—First, by creating additional back 
pressure, instead of lessening it. Second, by using more power to 
work the air-pump than would compensate for the vacuum"pro- 
duced. I will examine both of these points. 











“From the indicator cards taken the mean pressure per square 
inch, due to a vacuum when the condenser was in operation, was 
ascertained to be 5°141b., and the mean back pressure per square 
inch 2°29 lb., so that the condenser, instead of increasing the back 
pressure, reduced it to the extent of 7°43 lb. per square inch, or at 
the rate of 24°44 per cent. of the total mean pressure on the 
pistons, 

**In regard to the second point, the average speed of the air 
pump was 136 strokes per minute, and calculating from its piston 
displacement the most water it could have delivered in that time 
was 6181°51b. This water had to be lifted a distance of 14ft., so 
that the work required from the pump at its maximum would be 
about2°62usefulhorse-power. Aswill appear further on very much 
less than the maximum quantity of water was actually delivered 
by the pump. 








Seis, —— 


‘When the engines were running without the condenser the 
steam was exhausted through three feed-water heaters, thereby 
increasing the amount of back pressure. Credit should be given 
for the increased heat of the feed-water, since, when the condenser 
was in use, the exhaust steam only passed through one heater, 
and the feed-water did not have so high a temperature. Means of 
a number of observations of the temperature of the feed, gave the 





following results :— 
June 18th .. .. oo cc co ce co cc cf co ce MS deg. 
Jaume lth .. se co cc cc co co co 00 co co JOU deg, 


Difference .. oo 0 oo of ce cc ce ce oe co  27°9 deg. 


‘The amount of gain from the increased heat of feed water is 
readily calculated. The mean pressure of the steam per gauge, on 
the 19th inst., was 80°61b. per square inch. Steam of this pressure 
has a total heat of 12093 deg. Hence, with the feed water at 
141°5 deg., a lb. of water must have 1067°8 units of heat imparted 
to it by the fuel to be converted into steam, and when the feed- 
water is at 169°4 deg. it will require 1039°9 deg. units of heat. 
The per cent, of gain by the increased heat of the feed-water will be 

(1067 °8 — 1039°9) x 100 _ 267 
1067°8 

‘The gain by the use of this arrangement of heating feed-water 
is camaciabenadicalite, The back pressure produced by exhaust- 
ing through the heaters is 2°291b. per square inch, or 9°7 per cent, 
of the total mean pressure on the pistons, and produces a saving 
of 2°67 per cent. In other words, nearly 10 lb, of coal are burnt in 
order to save 3 lb. 

** It will be advisable, then, to return to the engines, and en- 
deavour to discover leaks of steam. It must be evident that if 
valves and pistons are tight there can be no steam admitted to the 
cylinder after the steam valve has closed, nor can any be lost from 
it until the exhaust valve is opened, and under ordinary circum- 
stances the indicator will show if these conditions obtain in actual 
—. I give a tracing of an indicator di , taken on the 

8th inst., and have added a dotted line, showing a roximately 
the form of ex: ion curve if valves and sien et toon tight. 

‘The marked difference between this curve and the one actually 
produced is still more noticeable in most of the other dia 8, 
showing conclusively the existence of an excessive leak either in 
steam valve or in joints of steam chest. Below will be found a 
tracing of the same —, with a dotted line, showing the form 
of expansion curve, with valves, &c., in condition, the mean 
ewe on the piston being the same in the actual and theoretical 

iagrams, Mere ——- of this card will show that the same 
amount of work will be done with far less steam if the card is 
taken as marked by the dotted line, and a calculation gives 18°37 
per cent. less steam to do the same work if the engines performed 
as indicated by the dotted line. 

“But this waste of steam is small in comparison with that lost 
when the engine is exhausted. If there is a leak of valves or steam 
chest while the cylinder is taking steam, this becomes far worse 
when the pressure is diminished by the exhaust. A good idea of 
the state of things existing in these engines can be obtained by 
imagining a steam pipe to be tapped into ge for the 
purpose of admitting steam continually during the periods of 
admission and exhaust in the cylinders, 

“The steam valves of these engines close quickly, and it is easy 
to calculate the difference in the amounts of steam in the cylinders 
at points of cut-off and exhaust. The mean of all the 
shows a difference of 75°5 per cent., or, in other w that while 
the pistons are moving from point of cut-off to point of exhaust, 


* As it is well known to 
are 2, © an a 











75°5 per cent. as much steam leaks in as was previously admitted. 
Of course when the exhaust valve is opened a still greater leak 
takes place under the diminished pressure. Fortunately I was 
able to determine the amount of this leak—which the indicator 
does not show—quite accurately. 

**On the 18th instant, while the engines were a simple 
test showed that the were not tight, but the amount of 
leak from that cause is not to be com with the one already 
pointed out. So large a leak can ly be due to the improper 
fitting of the steam valves, and I am of the opinion that it will be 
fo in some portions of the steam chests which have several 
internal joints. 

7" now describe the method by which I ascertained the 
amount of leak that occurred during the exhaust, When the 
condenser was in the ing water and the con- 
densed steam were di by the air pump into a large . 
This water entered the enser at a Se ge mmagge of 71 deg., and 
was discharged at a temperature of 124°5 deg., having acquired 
53°5 deg. from the condensed steam. I obtained the quantity of 
water discharged a the air pump per minute by observing the 
yet required to b- a tub of — ye eld under the 

scharge pipe. average of seventeen careful experiments of 
this kind gave the time of ing the tub as 3°37 sec., and in 
addition, some little water splashed over at each experiment, 
— to the violence of the discharge. inly err on the side 
of safety in assuming the time as 34 sec. The capacity of the tub 
was 4521°37 cubic inches, which would give a Gua per minute 
of 335°5 gallons, or 2792°19 Ib. Somewhat more water per minute 
was undoubtedly discharged, but in the absence of exact measuring 
apparatus, a ectly safe estimate, assuredly within the limits, 
seems advisable. Good steam pumps will deliver from 90 per cent. 
to 95 per cent. of the quantities due to the displacement of pump 
pistons, and the quantity I have taken is only about 45 per cent. of 
the maximum, 

‘The calculations of the amount of steam used, from measure- 
ments of the quantity and temperature of the discharge water, is 
one of the most elegant and accurate tests of the efficiency of an 
obtaining engine ; and itis rarely that so good an epportunity for 
these data is without considerable preparation. 

“The amount of water deliv per minute, as before re- 
marked, was 2792°19 lb., and its temperature was raised 53°5 deg, 
The method of obtaining tht amount of steam used by the engine 
per minute from these data is as follows :— 

“Let X=Ib. of steam used per minute, 

“Let W=lb, condensing water. 

Then from the observation, 
W+X=2792119, 
W=2792'19—X. 

“The steam at the point of exhaust had a mean pressure, as 
shown by the indicator diagrams, of 19°5lb. per square inch, so 
that each pound of steam contained 1183°1 units of heat. When 
condensed the temperature of this steam was 1245 deg., so that 
each pound had imparted 11831 — 124'5 -= 1058°6 units of heat to 
queens water, and by this means had raised its temperature 

‘o deg. 

‘From these considerations an equation can be formed, and the 
amount of steam used per minute determined 

““X x 1058°6 = units of heat lost by the steam. 

**W or (2792'19 — X) x 53°5 = units of heat imparted to con- 
densing water. 

“* And as these must a 

“X x 1058°6 = (279219 — X) x 53°5, 

** Whence 

*X = 13432, 

“This 134°32 is the number of pounds of steam used by the 
engines and air pump per minute, and we must next ascertain the 
amount of steam used by the air pump. e useful work of the 
air pump is the lifting of 2792°191b. of water 14ft, high per minute, 
which amounts to 

2792°19 x 14 _ 4, 
33,000 1'18-horse power. 

‘* Besides this useful work the pump must overcome the friction 
of its moving parts, and the friction of the water in the passages. 
At a careful test of steam ag at the fair of the American 
Institute in 1867, the Knowles pump gave an efficiency of 44°38 
per cent., one gy of another make giving as low an efficiency 
as 18°33 per cent. I will assume this lowest efficiency for the pre- 
sent case. On this supposition, to produce 1°18-horse power of 
useful work, the pump must have an indicated power of 

118 x 100 _ ¢.¢53 
18°33 

[‘‘ It is proper to remark here that, according to the efficiency of 
this pump, as shown by ——. the indicated horse-power 
would only need to be 2°66, and it will be evident that I have 
allowed an excessive margin of safety.] The mean pressure of 
steam required to produce this horse-power at the speed at which 
the pump was working is 15‘121b. per square inch, and allowing a 
back pressure on the piston of 91b. per square inch, the pressure 
per gauge should be 24°12 lb.—say 25. 

“On this assumption the pump would require 6°49 Ib. of steam 
per minute, which is an allowance of nearly a cubic foot of water 

r indicated horse-power per hour. The amount of steam used 

y the engines per minute will then be 134°32—6°49 = 127°83. 
According to the indicator diagrams the amount of water used by 
the engines per indicated horse-power per hour was 21°23 Ib., and 
this calculation shows the amount actually used to be 38°43 lb., 
giving a leak while the engines were austing of 81°02 per 
cent. 

“This is quite sufficient to account for the apparent paradox 
mentioned in the first part of this report of the engines, when the 
condenser was detached, using more steam and burning less coal. 
I had no means of omy = g the amount 2 aa co 
during the exhaust, when the engines were disconn m the 
pace > hg but of course it would be less than when the condenser 
was in operation, since in the latter case the pressure of the ex- 
haust was much diminished. 

“* It is a matter of surprise that the condition of affairs was not 
discovered long ago by a simple inspection of the coal account. 
Here is a case in which, under the most moderate estimate, 50 per 
cent, of the effect of fuel has been passing silently away un- 
seen and without doing any useful work. It is 
another illustration of the fact which is so frequently demonstrated, 
that users of steam power cannot employ too many checks to pre- 
vent and discover waste ; and itis a strong tribute to the value of 
that useful instrument—too often despised by the so-called prac- 
tical man—the steam engine indicator, I assume that the owner 
of these engines will seize the first opportunity to have this great 
leak — , and I am confident that when this is done he will 
realise the full benefit claimed by you for the application of the 
condenser. I must add, before closing, that 1 have carefully 
examined the construction and operation of the condenser, in con- 
nection with my inspection and test of the engines, and it gives me 
pleasure to state that it seems to be well designed and constructed, 
and of “ § proportions,—Respectfully, 

* June 24, 1873. “ RicHARD H. BUuEL.” 


‘We may add that Mr. Buel’s report raises some questions of 
interest, to which we may possibly return. We are by no means 
satisfied ourselves to accept Mr. Buel’s view of the matter as in- 
disputably correct. ‘ 


THE Export oF Irnoy.— 
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horizontal and vertical cuts, Fast and loose pulleys, gearing, Kc. 
A most useful tool for large work. £350. [Exactly ite cost when 





THe American Manufacturer—a Pi paper—for Nov. 13th, | attempt to reproduce this table, but will content ourselves with | p new some nine years ago. ] 
publishes a — showing the number of blast fur- | giving the following synopsis of its contents, which will be found | 1349, 10-ton overhead travelling crane, on strong timber | 
naces, make of iron, &., in the United States. We shall not | to contain valuable information :— with wrought iron truss bolts, 21ft. span from centre to centre o 
| rails, iron travelling ends with longitudinal and transverse motions 
Charcoal. Bit. and coke. Anth. Total. pene Pg boat Frm: ay yb crab, gin. hoisting chain, 
a" ee —— | sna’ lock, & . [This an other foundry cranes sold 
States. ae | ee a Tet | = vow » 
ad = No. , , Make. “ Make ides the foregoing there was also sold a large quantity of 
te | ‘Make. | Fur. Make. * tae Make. S S s stores, eusteebere, te latter of which brought on the poem A 
- i maobeile —_—— ——— | 6s. 6d. per cwt., whilst the steel tools, of which there was a con- 
Alat “joer 7,9684 3 2,415} 17 10.394} — | = -- - 7 | 10,384} siderable weight, made about 8d. per lb. ; although in some cases they 
Connecticut .. .| 6 18,186 | |S os A = a a a = s we ran up to 1s. 10d. In conclusion, all that we can say is that so long 
oun ea & 2,240 nid 38 aa wei a 61,008} = ‘2 r 61,098} as engineering plant brings such prices as these, there is little, 
iitesie aoe 2 = = = ed 8 4814} he ne 8 41,8145 if any, sign of a decadence in our manufacturing ability and its 
Kentuck y. gh 19 32,378} 4 2,240 | 33 34,6183 6 41,977 — we " 76,5954 requirements. 
Maine.. o» 4 3 _ - oa -. nape + - = - 4 
os. dt 25,530 | 2 1,104 15 26, 6:34 8 12,2103 6 22,615 29 | = 61,4593 r 
Merytend -. -» = i a eng | — ps | 5 8,114} _ | = 1 18023 | 6 | 20,0074 ROYAL INSTITUTION OF GREAT BRITAIN. 
Me ee 82 | 80,617 m4 = |* 80,617 = aes a = = | — Ar the last general monthly meeting, Monday, Dec. 1, 1873, Mr. 
Missouri .. c. .| 8 | 549653 | 1 4108 | 9 | 58,563 10 | 65,150 — — | 19 | a2szisp | George Busk, F.R.S., treasurer and vice-president in ‘the chair, 
mony, nella 1 pt Te = i ne = _ 15 97,660 16 97,660 the following letter to the family of the late president was unani- 
New York... -. ..] 15 | 8a | 2 — W mam . - 45 | 256,7548 | 62 | 267,145 ae — ee a = 
Nerth Casciima ..| 8 es 76 8 764 | 2 a. i=] - m.. **The mem of the titution to be itted to 
Ohio .. vo ee] 33 76,828, | 4 8,099 37 84,927 62 330,375} = eee ae R44 415,302 express to the family of thelr late puosident, Bir Heury Holland 
Pennsylvania .. - 7 | = 10,576 26 30,568; 33 41,1455 73 370,709 152 | 828,367 258 1,240,215 their deepest s thy in th $ loas they ha ? 
Tennessoe .. --| 14 | 18,202 | 7 530g | 21 23,597 3 4500 — = 24 28,007 : Te a att de indie i 
Vermont .. «- | 2 | 257% =| — — 2 2,576 ~ -- _ =~ 2 2,576 tained. It is a loss in which the Institution largely shares ; and 
Virginia ;. .. ..| 27 14,1573 | 17 9,361 | 34 23,518 5 1,581} 1 _ 40 25,100 it has to deplore a president esteemed by all for his distinguished 
ae og le He 950 1 we i 8 1,622 5 4,4905 =— Le 7 6,112) scientific and literary attainments, for the abilities and varied ex- 
Winconsin .. «| 11 36,5625 — - | 11 36,5627-12 — _ 3 37,247 14 73,809 7-12 oe a amy «4 » the performance of his duties ; and beloved 
—_—  —_——_— gy gee roo poe — —_ a ito | > aap nase | forthe uniform kindness and consideration with which he dis- 
Totals =| Gag | | Sey |S | Skee ee on 223 | 1,244,550} | 12 | 2,6625349- | charged them. In the published record of his life Sir Henry 














SALE OF ENGINES, PLANT, &c., AT THE NORTH 
STAFFORDSHIRE ENGINEERING COMPANY’S 
WORKS, FENTON, STOKE-ON-TRENT, STAF- 
FORDSHIRE. 

Ir we have not given so frequently of late as we did some time 

past, the details and —— of the prices at which engineering 

plant and tools have been selling, it is not because we have thought 
the subject of less value than heretofore to many of our readers, 
but rather because the sales themselves have not been of any very 
great importance, or marked by any very distinct features. Since 
our last report some time has now elapsed, and it seems desir- 
able, tow: keeping up the continuity of design—which, will, we 
trust, make these details eventually form ye. | like a history 
of the value of engineering plant—that we should return to the 
subject. With that object we report the sale of the plant of the 

North Staffordshire ineering Company, and which has just 

been completed—and so far as the prices come go, with, we think, 

no little success—by Mr. Price, of Messrs. Wheatley Kirk and Price, 
engineering auctioneers of Manchester and Birmingham. 


We confess that we always t to see the dispersion of any 
collection of machinery, the getting ther of which usually re- 
iture, of talent, in- 


presents a certain amount of ex! i 
telligence, and we then naturally look for the causes which 
may have brought about such dispersion. It is, of course, some- 
what invidious to point out what in our own opinion may have 
been the cause of this plant coming to the hammer, but at the 
cursory glance we were able to take, our impression 1s that from 
the fact of the works having apparently been put up at different 
times there was possibly a want of unity of design, which mili- 
tated not a little against the development of the concern as a whole. 

We append the description of some of the princi lots sold by 
Mr. Price and the figures obtained for them, er with a few 
remarks on the characteristics and value of the enero and 
we have but little hesitation in saying that whatever may the 
tendency of the iron markets, the prices of eering plant are 
not, nor do they appear likely to become, lower than the rates 
which have now ruled for such a long time past. At the saleof which 
we write, there a tous to be a very large attendance not only 
of the regular dealers in machinery, but a considerable number of 
factory proprietors and engineers, who were mally bidders for 
many J the tools, giving thereby to the whole affair a character of 
enterprise and animation such as we have seldom seen. : 

One word is also due in praise of the very excellent manner in 
which the lots were arranged ; there was no difficulty in following 

* the catalogue, and for this and the details of description, &c., we 

think Mr. Price and his assistants deserves commendation. 

‘We now proceed with some details :— 


Lot TurNinc SHOP. 

204. Double-geared upright drilling machine, will admit 44in. 
diameter, 16in. ot feed motion, with rising, falling, and 
swivelling table, fixed to cast iron ilar, overhead driving gear and 
disengaging motion. £49. [Old-fashioned tool, not self-acting, 
and could only be placed against a wall; very 4 price. ] ; 

207. Self-acting planing machine, will plane 7ft. long, 2ft. 9in. 
wide, 2ft. 9in. high, one tool box on cross slide, quick return 
motion, fast and loose pulleys and overhead — gear. £108, 
[A nice little tool, but well worn, sold for very nearly the price of 
a new one. 

4 Tetize izontal screwing and tapping machine, on 7ft. iron 
bed, 1ft. 44in. wide, with 1}in. in hollow spindle ; also large 


uantity of taps, dies, and holders, from }in. to 2in., overhead 
iving gear and disengaging motion. 8 10s. [Being old- 
fashioned, certainly its full value.] 


210. 13in. self acting sliding and screw-cutting lathe, on iron 
bed 10ft. long, 1ft. 3in. wide, with saddle, compound rest, face 
plate |12in. diameter ; one ditto 18in. diameter, ige wheels, 
steady rest, overhead driving gear and disengaging motion. £61, 

211. 13in. self-acting sliding and screw-cutting lathe, on iron 
bed 16ft. long, 1ft. 3in. wide, with compound slide rest, face plate 
12in. diameter ; one ditto din. diameter, 6in. chuck, 
following stay, change wheels, overhead driving gear and disen- 

ing motion. £66. [Extremely old patterns, and hence sold 
extremely well. ] : 

212. Tin. raised to 12in. double hand lathe, on iron bed, 
7ft. long, with saddle, compound hand rest, face plate, 8in. 
diameter, ditto 14in. diameter, T rests, two boring rests, din bell 
chuck, overhead driving gear, and disengaging motion. £25, 


[Not complete, good auction price. ] 
213. 1Bin. ” self-acting ilies, surfacing, and screw-cutting 
lathe, by Berry and [{Sors, on massive iron bed, 20ft. long, 2ft. 


wide; with saddle, compound rest, one face plate, lft. 
liameter ; one ditto, 2ft. diameter; change wheels, following 
stays and steady rests, overhead driving gear and disengaging 
4 sles new, £190. [Considerably above its cost when 
new. 

214. Very powerful self-acting planing machine, apd 
Sons, will plane 16ft. Gin. iaine pening wee one, Se hic on 


ae ts a seatlcnn sade indo. tebenk tees ptlioes: 
acting motions, quick re and loose » 
overhead driving shaft and | yoy 4 new. £380. in first- 
class tool, but, like many o the others, had been badly used; a 
really good price, though not dear to user. 

407. 12 cwt. crane e, 18in. deep, diameter, with bow, 
handle, and catch. One 20 cwt. ditto, 25in. deep, 26in. diameter, 
with bow, handle, and catch. At 21s. per cwt. 

408. 30 cwt. crane ladle, 264in. deep, 32in. diameter, with bow 


and handle. 40 cwt, ditto, 33in. deep, 35in. diameter, with ditto, 
At 25s. per cwt. 
409. 50 cwt. crane ladle, 33hin, deep, 36in, diameter, with bow 
and handle, At 30s. per cwt. 
— 6-ton crane ladle, 37in. deep, 48in. diameter, with strong 
iW, 
were mostly in a b: 


hand wheel, _— and worm, At 21s, per cwt. [These 


condi’ ion. ] 


414. Wrought iron cupola, 22ft. 10in. high, 3ft. 10in. diameter, 
with double blast pipe, doors, &c., as fixed, £22. 

415, One ditto, ditto, ditto. £17. [These were decidedly cheap 
in our opinion, and would scarcely, we fancy, pay royalty charges. 
being Ireland’s patent. 

445. High-pressure steam engine, cylinder 16in. diameter, 
48in. stroke, fly-wheel 12ft. by 7in. face, wrought iron crank shaft 
7ft. long, 5in. diameter, spur-wheel, cast iron beam 16ft. long, 
eccentric, governors, cold water pump, feed pump, &c, £73 10s. 


Holland has acknowledged that his connection with the Royal 
Institution had been very valuable to him. It is now for the 
members of the Institution to testify their profound sense of the 
exceeding advantages conferred by that association upon the Royal 
Institution. In it, as he himself has related, he stood by the 
cradle of some of the most wonderful discoveries of the age, and 
watched their progress to maturity and fame. He was one of the 
earliest to witness the production of the alkaline metals by Davy, 
and among the first to see the small luminous spark elicited from 
the magnet by a 5 > In later times he was foremost in es- 
tablishing the Royal Institution Research Fund, and was un- 





[This was really nothing but scrap metal. ] 

448. Single-flued Cornish boiler, 22tt. long, 5ft. Gin. diameter, 
with 3ft. 3in. flue, steam and water gauges, double safety valve, 
dome 36in. by 29in., three a valves and piping, per and 
frame, fire-door, bars and brickwork—as worked. £90, [Very 
old, but yet, we think, cheap enough to a user. ] 

449, uble-flued Cornish boiler, 23ft. long, 6ft. diameter, with 
dome 3ft. by 3ft. 4in., steam and water gauges, double safety 
valve, three stop valves, &c. &c.—as worked. £175. [A newer 
boiler than the foregoing, but sold without doubt at its full value. ] 

671. Self-acting planing machine, to plane 3ft. long, 1ft. 4in. 
high, with one tool-box on cross slide, quick return motion, fast 
and loose pulleys. £29, [A pretty little tool, but very rusty; a 
fair auction onal 

672. Double-geared upright drilling machine, will admit 36in. 
diameter, 2}in. my 22in, hand feed motion, rising and falling 
table, overhead driving gear, and disengaging motion. £35. [An 
amalgamation of sundry lathe-parts, and hence a very high price. } 

674. 15h}in. self-acting sliding and screw-cuttting lathe, by Joy, 
on iron bed, 22ft. long, 1ft. llin. wide, with saddle, compound 
rest; one face plate, llin. diameter; one ditto, 2ft. diameter, 
change, wheels, following stay, overhead driving gear, and disen- 
gaging i £183. [A good lathe, but had done a great deal of 
work ; 

in. four-jawed chuck plate. [Included in previous lot. ] 

677. Powerful double- radial drilling machine, on massive 
planed table, with T slots 6ft. by 3ft. by 2ft. Gin. high, self-acting 
in all motions, 3ft. Gin. traverse, 16in. feed, 2}in. steel spindle. 
fast and loose pulleys, and dise: ing motion—self-contained, 
£131 10s. [This was decidedly cheap to a user, being a new tool. | 

678. Very fine 14in. double-geared slotting machine, by Berry 
and Sons, will admit 5ft. 6in. diameter, on massive compound 
bed, 4ft. circular revolving worm table, self-acting in all motions, 
overhead driving gear, and di ing motion on iron foundation 
ee. £195. [Had been badly , and certainly an extraor- 


price. ] 

680, 10in. stroke self-acting shaping machine, by Berry and 
Sons, on massive iron bed 5ft. 6in. long, with two adjustable 
tables, quadrant tool head, circular motion, travelling head, over- 
head driving gear and disengaging motion, £103. [More, in our 
opinion, than its value. ] 4 

15 cwt. steam hammer, lin. cylinder, 64in. piston-rod, 
18in. adjustable stroke, as fixed, with wrought riveted girder 16ft. 
long, valve regulating gear, steam stop valve, anvil block and 
hammer head, as fixed (without columns)—just fixed. £200. [A 
machine made to suit the shop, and hence a good price, though, 
perhaps, not dear to a user. ] 

15-ton overhead travelling crane, on strong timber 
beams, with wrought iron truss-rods, 21ft. span from centre to 
centre of rails, iron —— ends, with longitudinal and trans- 
verse motion, worked from below, double purchase crab, ins hoist- 
ing chair, snatch block, &c. £57. [One of the cheapest lots sold.] 

683. Powerful plate-bending machine with rolls 6ft. Gin. long, 
12in. diameter, with 2in. adjusting screws, spur driving gear, fast 
and loose pulleys and throwing off motion. £102. [Above 
the price of a new machine. 

883. Powerful double-ended eccentric punching and shearing 
machine, by Glasgow, will punch lin. holes in lin. plates 14in. 
from edge, and shear lin. plates 12in. from edge ; stop motion to 

unch, spur gearing, driving pulleys, and stone foundation. £140. 
ICertaint eS very high price. 

894. Dish-ended boiler 11ft. Gin. long, 4ft. diameter, steam 

and water gauges, double safety valve, stop valve, fire door and 


bars, damper and frame, brickwork, &c.—as worked, 
a its value.] 

895. Steam piping 3in, diameter, and stop valve. [Included in 
previous 


lot. 

1105. Beil acting planing machine to plane 8ft. long, 3ft. wide, 
3ft. high, one tool box on cross slide, quick return motion, fast and 
loose i-— &c. £38. [Broken and out of use.] 

1106. Hydraulic pes Pager ye 6in. ram with three-throw 
1}in. pumps, mounted on table, with driving pulleys, self-contained 
—adapted for railway work. £16. [Cheap to a person re- 
quiring such a machine.] 

1111. lin, self-acting slide and screw-outting lathe, on iron 
bed, 14ft. long, 15in. wide, with saddle, compound rest, one face 
plate 104in. diameter one ditto 19}in. diameter, change wheels, 
overhead en | gear and disengaging motion. £67. [Old tool, 
oot ia Treble ~— d f lathe, 39) 

e-geared boring and facing e, 39in. centres, on 
massive cast iron bed 29ft. long, 2ft. 4in. wide, with saddle, pillar 
stand and compound rest, one face plate 48in. diameter, driving 


shaft, wall box, and strap guard, arranged also for using as a 
boring mill. £80. = = fashion, but still not dear. ] 
1113. Set 18in. ° headstocks mounted on last- 


named lathe bed, for boring and facing, with saddl 
rest, counter shaft, fast loose pulleys, cone and disengaging 
mek Bell ing boring bar, 12ft. Gin. | Thin. diameter, 

a ’ im. Jong, (jin. ever, 
with MP ccc, Rong diameter, bearing rest and appurtenances, 
£29, [A very high price indeed. } 

1122. Very powerful vertical turning and boring machine, with 
horizontal circular revolving table 14ft. diameter, driven below, 
massive bed, two side standards or uprights, with cross slide about 
25ft. long, on which the tool box trav Will admit 20ft. 
between the uprights, and 4ft. beneath cross slide. Self-acting in 


e, compound 








gly generous in his own large personal contributions to it. 
As president he was always at his post, ever prompt with assist- 
ance and counsel; a sound adviser anda courteous friend. The 
recollection of his presence in the Institution will not soon be 
pe and will long remain to be cherished by its members 
with affection and regard. The close of such a career must be 
noted with no ordinary feelings of interest and regret, and the 
members of the Royal Institution desire to assure the family of 
their lamented president how fully they enter into the universal 
sorrow for his death.” 

Mrs. Walter Fawcett and Mr. Charles Craddock Underwood 
were elected members of the Royal Institution. The Duke of 
Northumberland, D.C.L., was unanimously elected president of 
the Royal Institution, in the room of the late Sir Henry Holland. 

The following lecture arrangements for the ensuing season were 
announced :—Christmas lectures (adapted to a juvenile auditory): 
Professor Tyndall, D.C.L., LL.D., F.R.S. Six lectures on the 
motion and sensation of sound, on Dec. 27 (Saturday), Dec, 30, 
1873; Jan. 1, 3, 6, 8, 1874. Before Easter, 1874.—Professor 
Rutherford, M.D., F.R.S.E.—Eleven lectures on the nervous 
system, on Tuesdays, Jan. 13 to March 24. Professor P. M. Dun- 
can, F.R.S.—Seven lectures on palwontology, with reference to 
extinct animals and the physical geography of their time, on 
Thursdays, Jan. 15to Feb. 26. Professor W. C. Williamson, F.R.S. 
—Four lectures on cryptogamic vegetation, on Thursdays, March 5 
to 26.—Professor G. Croom Robertson, University College, 
London.—Four lectures on Kant, on Saturdays, Jan. 17, 24, 31, 
and Feb. 7.—R. Bosworth Smith, Esq., M.A.—Four lectures on 
Moh d and Moh dism, on Saturdays, Feb, 14, 21, 28, and 
March 7,—Charles Thomas Newton, Esq., M.A., keeper of Greek 
and Roman antiquities, British Museum.—Three lectures on 
Ephesus, on Saturdays, March 14, 21, and 28, The Friday evening 
meetings will commence on Jan. 16, at 8 o’clock p.m. The dis- 
course will begin at 9 o’clock. Friday evening discourses during 
the season will probably be given by Professors Tyndall and 
Sylvester, Sir Julius Benedict, Mr. A. H. Garrod, Dr. Doran, 
Mr. Vernon Heath, Mr. Francis Galton, Dr. Burdon Sanderson, 
M. Cornu, Dr. Carpenter, and Professor Ramsay. 


THE INSTITUTION OF CIVIL ENGINEERS,—At the meeting of this 
Society on Tuesday, the 2nd of December, Mr. Hawksley, president, 
in the chair, forty-nine candidates were balloted for and declared 
to be duly elected, including four members—viz., Mr. Henry 
Thomas Geoghegan, ex. eng., P.W.D., India ; Mr. Perceval Moses 
Parsons, Blackheath; Mr. Cyril James Shaw, chief engineer, 
Carwar State Railway Surveys; and Mr. Benjamin Walker, Leeds. 
Forty-five gentlemen were elected iates—viz., Mr. Thomas 
Airey, Dantzig ; Mr. Edward Robert Austin, Strand; Mr. Edmunil 
Scott Barber, Irrigation Office, Colombo; Mr. Hi Bauerman, 
Brixton; Mr. Nathaniel St. Bernard Beardmore, Stud. Inst. C.E., 
Westminster; Mr. William Atkinson Bell, assistant engineer, 
P.W.D., India; Mr. John Brown, assistant engineer, Cape Govern- 
ment Railways; Mr. Robert Burton Buckley, assistant engineer, 

.W.D., India; Mr. Gabriel Gordon Cleather, Kensington 
gardens-square; Mr. William Ovenden Collard, Canterbury ; 
Mr. George Czsar Cooke, ex. eng., P.W.D., India ; Mr. William 
Milner Crowe, Westminster; Mr. Cyril West Darley, resident 
engineer of the Newcastle Harbour Works, N.S.W.; Mr. Charles 
Elwin, Stud. Inst. C.E., Pimlico; Mr. James John Alexander 
Flower, Cape Town; Mr. James Fraser, Inverness; Mr. Walter 
Faithful Garland, Stud. Inst. C.E., Venezuela; Mr. John 
Cameron Gr , Greenwich ; Major Irwin Montgomery Greig, 
R.E., ex. eng., P.W.D., India; Mr. Frank Robert Griffith, 
Ex. Eng., P.W.D., India; Mr. Henry Woodcroft Hammond, 
Southampton-buildings ; the Hon. Arthur Wyndham Holmes a 
Court, surveyor of public works to the Government of Antigua ; 
Mr. Osbert Henry Howarth, Stud. Inst, C.E., Westminster ; Mr. 
Arthur John Hughes, assistant chief engineer and assistant secre- 
tary to the Government of Bengal in the Public Works Department ; 
Mr. Samuel Hunter, engineer and manager of the Rochdale Cor- 

ration Gas Works ; Mr. Charles Henry Grey Jenkinson, Stud. 
nst. C.E., assistant engineer P.W.D., India ; Mr. Thomas Lewis 
Johnson, borough surveyor, Barnsley; Mr. Edward Henry 
Keating, city engineer, Halifax, N.S.; Mr. William Hubert 
Kinch, Stud. Inst. C.E., Darlin ; Mr. Frank Howard 
Landon, Stud. Inst. C.B., assistant engineer, P.W.D., India ; 
Mr. Charles Lean, jun, Westminster ; Mr. Albert Lewis Newdi- 

te, M.A., Harbour Improvement Works, Dover; Mr. William 
San Adamson Parker, Sheffield ; Mr. Manuel Hipolito Peiia, 
engineer to the State of Cundiramarca, United States of Colombia ; 
Mr, Alphonso Raymond, Stud Inst. C.E., G. W. Ry., Oxford ; 
Mr. Henry Strutt Collette Ree, Beverwijk, Holland ; . Charles 
Remfry, Linares, Spain ; Mr. J' ohn Kirby Rodwell, Stud. Inst. C. E., 
Las pain ; Mr. Aloys Sprenger, Ex. Eng., P.W.D., India; 
Mr. John Somes Storey, resident engineer on the Settle and Car- 
lisle Railway; Mr. Frederick Toplis, Stud. Inst. C.E.,Doncaster ; Mr. 
Ralph Hart Tweddell, Westminster ; Mr. Nowrosjee Nesserwan- 
David Wallace, assistant engineer 














jee Wadia, Bombay; Mr. ; 
PW.D. India; and Major David Ward, RK.E. The Council re- 
+ they had recently transferred Messrs. H. Brady and 


rted 
oS. Cooke from the class of associate to that of member ; and had 
dadmitted as students of the Institution : Messrs, G. P, Carless, 
A. J. Chancellor, G. Co , G. L, Good, W. R. Hughes, A. W. 
Lawford, H. Neal, R. C. F vie, E. H. Pargiter, E. Robins, J, 
W. Randell, and Sir Thomas R. Thompson, Bart, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


8667. WILLIAM ae Birmingham, ‘‘ New or mp apparatus for 
economising and utilising fuel in ordinary 

8668. Jonas Tatuam, Gl w, Lanarkshire, N. “ Improvements in 
apparatus for feeding wool, cotton, or other fibrous materials to carding 
or other machines. 

3671. Harry WILLIAM HuckvALE, Over Norton, Oxf 
ments in railway switches, 

3672. Wittiam Deicuron, Workington, Cumberland, “ Improvements in 
the arrangement and mode of working of apparatus for the manufac- 
ture of Bessemer steel.” 

3673. THomas GREEN and WILuiAM Burrows, Smithfield Ironworks, 
Leeds, Yorkshire, “ Improvements in mg | mowers.” 

3674. Witt1am Epwin Heys, M 
cupolas and blast furnaces, or other furnaces 
purposes,” 





Aeh?. “ 
» “ Impro 





ts applicable to 
aod ee similar 


3677. WittiaM Morcan-Brown, London, “Im- 
rovements in paper bags, Ae in the machinery for their manu- 
acture.” — A communication from Luther Childs. Crowell, Boston, 
Massachusetts, U.8.—11th Noveniber, 1873. 

8678. Jonn Leton, Buckland, Kent, “Improvements in combustion 
chambers, applicable to any furnace, and in supplying fuel to ordinary 
furnaces and boilers.” 

3079. Henry Surcuirre and Wricut Surcuirre, Halifax, Yorkshire, ‘A 
new and im We gets safety syphon valve tap and connections for the 
same, part of which improvement is is applica le nfo lubricators.” 

3680. ALFRED WEED, y-lane, London, 
** Improvements in machines for cutting files.” 

3681. ALBERT Fry, Bristol, ‘‘ Improvements in railway couplings.” 

3082, WILLIAM HAMER, Northwich hh, Cheshire, “Improvements in the 
manufacture of salt, and in apparatus therefor.” 

3683. CHARLes Co.Lins, Sherborne-lane, London, “Improvements in 
boxes or receptacles for holding matches.” 

8685, CHARLES Epkins, THoMAs GREAVES, and James Newman, Birming- 
ham, ‘‘ Certain improvements in the construction of sleeve links, soli- 
taires, and other looping or connecting urticles = ten fa 

3686. Groror Coates, Rawtenstall, L ts in appa- 
ratus for damping and Rreparing warpe warps 

8637. THomas RussELL CRAMPTON Victorta-strect, Westminster, ‘ Im- 
provements in the manufacture of iron and steel, and ‘in the 
construction and lining of revolving furnaces, and in apparatus con- 
nected therewith.”—12th November, 1873. 

2910. Marino Tarpio1.t, Piticchio, Arcevia, Ancona, Italy, ‘‘ An improved 
sewing machine. "Ath September, 1873. 

3128. GeorcGe Dosson, New Cummock, Ayrshire, N.B., and Joun 
McKnicut, Kilmaurs, Ayrshire, mF 4 new or improved cropping 
machine for cropping Ritarwock: aa other knitted bonnets.”—25th 
September, 1873. 

3381. THappEus Hyatt, eetngnnns, Hyde Park, London, “‘ Im- 
provements in architectural and engineering constructions.”—18th 

October, 1873. 

3425. Gzorce Pomeroy Donor, Upper Thames-street, London, ‘‘ Improve- 
ments in the manufacture of india-rubber hose.”—22nd October, 1873. 

3502. Ronert Owen, Bowden, Cheshire, “An improved method of 
obtaining a black pigment for paint by the utilisation of a ch 
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$722. Toomas Kossuta Scruton, Birmingham, “ Improvements in 
tra hat boxes.” 

8723, WitttaM HoLyoaKeE and O#ARLES Birmingham, “ Im- 

i in elippes for clipping hors and other anima animals.” 

An improvement in head or hair 


873. 
eek Goopwin, Great Guildford-street, Southwark, Surrey, 
“Improvements in the constructionand method of laying down of 
tramways or railways for roads, and for repairing e: tramways.” 
3730. Wittt1am Epwarp WILEY, ham, “ feaievensnte in 
for shirt studs, sleeve links, ~—— and other articles of 
jewellery and — which improvements are also mr ig to pencil- 
G —- — Quality-court, Chancery-lan’ 

3732. GEORGE WDALE, e, London, “ Improve- 

ments in steam boilers, boiler f furnaces, furnace grate — self-feeding 

apparatus, improved ash-box, and arrangements in working the same, 

be licable for locomotives, marine and land boilers, also other furnaces, 
for other purposes. mt Tth November, 1873. 

ara. Lawrence GranamM, Blackburn, Lancashire, “Improvements in 

tus for economising fuel.” 

3730. Witusam Dartow and Henry Farrrax, Strand, London, ‘‘Im- 

rovements in — a appliances and in magneto-electric apparatus 
‘or curative and other purposes. 
8738. Horton Harritp, Fleet Works, Farringdon-street, London, ‘ Im- 
an in pi ag | machines.”—A communication from George P. 
rdon, Woodbridge, New Jersey, U.8. 
= ame Ripcey, Bradford, | ata “Improvements in ma- 
‘ing and doubling fib fibr 

3742, rg ad ouNG DARRACOTT Soorr, “Baling, Middlesex, ‘ Improve- 
ments in the purification of sewage wa’ 

3744. Jonn Henry Jonnsoy, Lincoln’s-inn-fields, London, ‘ Jmprove- 
ments in the manufacture of iron and steel, an in apparatus connected 
therewith, which apparatus is is li to the of other 
metallurgical processes.” —A pa from Haydn Mozart Baker, 

Williamsburgh, Kings, New York, U.S, 

8746. CHARLES FREDERICK PARsons, Bermondsey, Surrey, “ Improve- 
ments in apparatus for forming and shaping metallic ends and covers 
for boxes and cases.”—18th November, 1873. 

8748. Francis WittiamM WEsp, Crewe, Cheshire, ‘‘Improvements in 
locomotive engines.” 

3749. James Hampton Perry, William-street, Albany-street, London, 

se anes in nose- bags for horses.” 

3750. Basuiey Brirren, Red Hill, Surrey, ** Improvements in the manu- 

re of glass or vitreous material.” 

3752. Josepa Hoipine and Wittiam Henry NicHo.son, Manchester, 
er in whips employed in the driving or urging of 

ores. 

3753. Cuares Isipore Toussaint, Rue du Faubourg, St. Denis, Paris, 

“Improvements in the manufacture of composite straps or driving 
bands and other articles, and in the construction and adaptation of 
machinery to be employed in ggg = therewith.” 

8754. Epwin Perrirt, Bir ts in smelting or 
reducing furnaces, and in the ymanufacture of iron.” 

3755. Joseph Larayetre Harvey, Washington, 7, USS., “Im- 
provements in furnaces, aud apparatus connected with.” 

3756. WittiamM Mippu eEDITCH, Scorr, Birmingham, Repeorenenti in 
breech-loading small arms.” 

3758. Jonn Ricnarp Mapes, Sunny Bank, Churchtield, Acton, Middle- 
sex, ‘‘ Improvements in tramway cars.’ 

wy. GIDEON hb seed CorrincHAM, St. Mary’s, Refugio, Texas, U.S., 











tad 


hy-product or refuse, and for the hinery or apr 

therewith.”—28th October, 1873. 
3586. Joun Coorg HADDAN, Strand, Westminster, ‘‘ Improvements in 
apne wri atus for relez using or disengaging ships’ boats from their slings or 
—A tion from Oscar Holtermann, Cherbourg, 








r rance.—4th November, 1873. 

3630. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in metallic cartridges.’ ’—A communication from Mare Marius 
Emile Gauthey, Paris. 

3031. Tuomas Francis Lyncn, Aldersgate-street, Loudon, ‘ Improve- 
ments in means for facilitating the ae of papers to contain powders | 
and other matters.”—7th November, 1873 


3604. JosepH MItTcHELL, Broadstairs, Kent, “A new or improved sub- | 


stitute for coal, and in the method of preparing. the same.’ 
3670. Grorce Sanprorp Leg, Sou London, ‘‘Im- 
proved apparatus to be used in playing anew game with balls and 
mallets.”—11th November, 1873. 
$689. Henry Fear and PErer WiLson, Bir ents in 
afes. 








ingham, “ Impr 

3691. Tuomas Parkes, Brettle-lane, Worcestershire, and SAMUEL PARKEs, 
Willenhall, Staffordshire, “Improvements in the construction and 
manufacture of forks.” 

3692. ApotrH Hess, Dunster House, Mincing-lanc, London, ‘ Improve- 
ments in a paratus for extracting oil and fatty matters from animal 
and vegetable substances, and for recovering the solvent used 
therein.” 

3693. Georce Srvciair, Leith, Midlothian, N.B., ‘Improvements in 
steam generators, and in apparatus for heating water and economising 
fuel.” 

3604. Huan Crawrorp and James CrawrorD, Barr Mill, Beith, Ayrshire, 
N.B., “‘ Improvements in the modes and means of and machinery for 
finishing thread and yarn.” 

3605. Mowpray WALKER, Great College-street, Westminster, ‘‘ Improve- 
ments in the construction of double ships, boats, canoes, and such like 
tloating structures, for the more convenient carriage of persons.”—A 
communication from Joseph Burnet, Candy, Ceylon. 

3607. Martin Benson, § di London, “ Improvements 
in the method of manufacturing gases for illuminating and heating 
purposes, and in the — ~y> therefor.”—A communication 
from George W. Morris, Joh binson, and George N. Mackenzie, 
Baltimore, Maryland, U.S. 

3698. Jomn Henry Jonnson, Lincoln’s-inn-fields, London, “Improvements 
in the manufacture of spoons, forks, and other like articles.”—A com- 
munication from Jacques Mazeron, Paris. 

3699. Steenen Hotman, Laurence Pountney-lane, London, ‘‘ Improve- 
ments in direct-acting steam pumps and pumping engines, and in 
condensers and governors therefor, parts of which improvements are 
applicable to other steam engines.”—18th November, 1873. 

8701. ALFRED PrTrReMANT, Manchester, “An improved ladies’ dress 

improver.”—A communication from Madame Le Cerf. 
3702. ALEXANDER Browne, Southampton-buildings, Holborn, London, 
“An improved method of joining the ends of leather straps or bands.” 
—A communication from Wilhelm Kitnzli, Héngg, near Zurich, 
Switzerland. 
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for ironing clothes. 

3760. JaMES Harrison, Mornington-road, London, “Improvements in 
the preservation of food, and in the construction and refrigeration of 
enclosed chambers to be used for this and other purposes. 

8761. Joun Hypr, Josern Hype, and Ossorne CHARLES Vyse ALpis, 
Seend, near Melksham, Wilts, “ An improved apparatus or electric 


alarm ‘lamp for mining purposes.” 
763. BensaMin JoserH BARNARD MILLS, South ton-buildings, London, 


“Improvements in treating fibrous ‘matter with preservative agents, 
and in apparatus to be used therein, and in the preparation of materials 
therefor.”—A communication from Thomas Sim, New York, U.S. 

3764. WittiAM Situ, Sun Foundry, , Heywood, Lancashire, “* Certain 
improvements in looms for wea 

$765. CHARLES WARREN, Shoeburyness Essex, ‘‘ Improvements in fire- 
frrates or stoves.’ "—19th November, i 

3707. ALFRED SMITH, ee ts in the treatment of 
wool, hair, feathers, and other similar animal matters, in order to 
obtain size and other useful products therefrom. ”—Partly a communi- 
cation from David Melville, Christiania, Norway. 

3769. WititaM ALEXANDER LyTTLE, The Grove, Hammersmith, ‘ Im- 
provements in the preparation and use of wood for the construction of 
pavement.” 

3771. Epwarp Primerose Howarp Vavueuan, Chancery-lane, London, 
“An improved preparation for the prevention or disintegration of 
solid deposits or incrustations in steam boilers.”—A communication 
from Isaac Bernhard, Paris. 

3777. EpwaRD CHARLES THEODORE Biake, , Brixton, Surrey, “ Improve- 
ments in treating, teeping, and b g jute and like vegetable 
fibrous materials. 

8779. James WALMSLEY, Preston, Lancashire, ‘‘ An improved self-stopping 
motion for warping or beaming machines.” 

3783. The Rev. GRANVILLE HAMILTON Forses, Broughton Rectory, 
Northamptonshire, ‘‘ Imp d for the 

facture of ts or artfficial stone, capable also of being used 
as an artificial fuel.” 

3785. Joun THomas Gipson, Clapham, Surrey, ‘‘ Improvements in earth 
closets or commodes.” 

3789. Josern Fietcner, Ardwick, near Manchester, = Improvements in 
the construction of spring mattresses, also to p 4 
elasticity for other purposes.”—20th Nov ‘ember, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
8757. CHRISTOPHER Miner Srencer, Hartford, Connecticut, U.S., “An 
improved machine for making screws.”—19th November, 1873. 
3762, Hazen Prescott Huntoon, Massachusetts, Us,” Certain new and 
useful improvements on pive toms tongs.”—A communication from James 
Richardson Brown, Middlesex, } eatin U.5.—10th November, 























73. 
a“ og zo WaLiace Hunt, West New Brighton, Richmond, New 
York, U.S., ‘‘ The construction, arrangement, and mode of operating 
rail or tramways, and the cars or wagons used thereon, and the 
machinery or apparatus for moving, unloading, and operating such 
cars or wagons in coal yards, docks, or places where the transfer of 
ls or other substances over short distances is required.”—2lst 





3703. Grorce Epwin Mew1s, Birmingham, “ Improvements in f. 
for connecting sash cords to window- sashes, which improvements are 
also applicable to the connecting of cords for other fms amet 
3705. Bernard Cooke, Brown’s Town, Thurles, Tipperary, Ireland, 
‘* Improvements in apparatus for counting.” 

3706. Georce Weston, Flat-street, Sheffield, ‘An improved te or 
furnace bar applicable to the fires, of steam engines, furnaces, brewing 
pans, and other similar purposes.” 

S707. Wintram Davies, Birmingham, “‘ Improvements in hinges.” 

708. Wiutiam Fornerait Barno and Percy Davip Heppverwick, West- 
”’ minster, “Improved apparatus for lary eguer I under water, and for 
raising and lowering materials in or out of water." 

5709. Josern Revewy, Dukinfield, Cheshire, “‘ Imp ‘ts in footst 
and bearings of spindles, bobbin wheels, or braids working in connec- 
tion therewith, saddles of rollers, and in apparatus and vessels for 
lubricating the same, ar of such  ggpeagy and vessels being appli- 
cable to lubricating rolle lers, shafts, slides, or other bearings.” 

7 JouNn Smitn, Oxford- street, London, “Improvements in umbrellas 

and in fastenings therefor.” 

87 il. Joun Henry Jonnson, Lincoln's- inn-fields, London, “*Improve- 
ments in aes hi —A on from La Socicté 
Létang and Brissard, Paris, 

8712. Jonn GARRETT "Tonave, South gs, Chancery-lane, 
London, “ Improvements in water or ‘other fluid meters.”—A com- 
munication from Edward Buss, Magdeburg, Germany.—l4th Noveinber, 
1873. 

8713. Jonn WaAtKer, James-street, St. Luke's, London, and ApoL_rue 
Ernest Racon, Upper Westbourne-terrace, Paddington, London, 
‘‘ Improvements in the form and construction of rails for railways and 
tramways, and in fastening the same to sleepers or bearers.” 

$714. Louis HORNBLOWER, Liverpool, ‘‘ Improvements in the construction 
of fireproof a 

3715. Tuomas Jouy Barnarp, Abbey Mount, Tavistock, Devonshire 
“Improvements in the concentration and treatment of low class an 
unmerchantable ores and minerals,” 

8716. Jacos Geocuecan WiL.ans, St. Stephen’s-crescent, Bayswater, 
London, ‘‘Improvements in the manufacture of iron and steel, and 
articles therefrom.” 

8717. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improved 
proceases for the extraction of iodine,” —A communication from Alvaro 
Francisco Carlos Reynoso, Paris. 

O718. panes a Bass, Sheffield, ‘Improved machinery for prepariag 
peat as fue 

arto. Joun Asnworrn, Astley Bridge, near Bolton, Lancashire, ‘‘ Certain 
improvements in steam 

8720. JAMES RaTHBoneE, Bass-street, Newzealand, tte ed “The safe 

ig and ling of railway carriages an 
721. SaMuEL Suaw Lewis, th ildi don, “ An im- 
— process and apparatus for hardening, tempering, and annealing 
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s:eel and other metals.” 


November, 1873. 

8820. Joun Hexry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
in pneumatic action for organs.”—A communication from Thomas 
Winans, Baltimore, Maryland, U.S.—22nd November, 1873. 

$822. Jonn Greaves Hawkins, Gasworks, Sheffield, a Improvements in 
apparatus used in the manufacture of gas.”—22nd ” November, 1873. 

$847. Jonn Antone Peer Erick Lunpquist and Joun RUTHERFORD, San 
Francisco, California, U.S., ‘‘ Improvements in concentrators, the same 
being applicable for separating substances of different specific gravities. xf 

—25th November, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 
a GEORGE 4 ee thamp buildings, London, “‘Buttons.”— 


tr 
3095. Joun WuitraKer, Manchester, “Forging, &c., untapped nuts 
intended for screw bolts.”—25th November, 1870. 
8104. ViraLe Domenico De MICHELE, Weybridge, , Surrey, “ Ascertaining 
the breaking strain of concrete, &c.”—26th Nov ember, 1870. 
3105. WiLL1aM Gostwyck GARD, Breaston, Derbyshire, “‘ Preserving meat, 
&c.”—26th November, 1870. 
$158. WitulaM Carrer, Nottingham, “ Plain and fancy nets and laces.”— 
1st December, 1870. 
$117. BENJAMIN JosErH BARNARD MILL, South , London, 
* Antomatic ventilator, alarm, and pump for vessels,” —28th J November, 





4. hiilai 





1870, 
3131. Fenner Batiov Tayior, Vowler-street, eee, Surrey, 
or boring rocks, &c.”—29th November, 1870. 
$145. Jonn Georcr Horsey, Southwark Bridge-road, “gurrey, “ Brushes 
and brooms.”—30th November, 1870. 
3167. Fritz Hite, Flora Villa, "Brentford, Middlesex, “‘ Deodorising and 
&e.”—2ad "December, 1870. 
3175. Gorck Haseitine, South London, “ Separating 
precious metals from lead and zine, &c.”—3rd December, 1870. 
3183. Epwarp eee gone Chancery-lane, London, “ Sewing 
"—3rd Di ber, 1870 
3191. James JOHNSON, Over Darwen, Lancashire, and Jonw Lowe and 
JosepH FowLer, Bolton, Lancashire, ‘‘ Spindles and flyers for roving 
and slubbing frames, &o,”—5th December, 1870. 
3271. JoserH CHARLES > ham, ‘‘ Connecting or attaching 
handles to coffins, &c.”—14th December, 1870. 
$140. Joun KEIcutey, ey SHEPHARD, and James Roprnson, Brad- 
ord, Yorkshire, “ Looms for weaving.”—30th November, 1870. 


Patents on which the Stamp Duty of £100 yt been Paid. 

















ae, 3 JAMES doe ope nee Heaton so ering the 
soles and heels of boots, shoes, more yp Be fa be 20th 
November, 1866. 





8123. ALyRED Vincent Newton, Chancery-lane, London, ‘Cast stecl 
railway wheels, &c.”—27th js Bm 1866. 

8222, Jony CAMERON MacDona.p, Waddon, near Croydon, Surrey, = 
Josera CALVERLEY, Albany-road, Camberwell, Surrey, “‘ Printing an 
cutting into sheets Tolls of paper, &c.”—6th December, 1866. 


Notices of Intention to Proceed with Patents. 


2282. FREDERICK Heyry VaR.ey, Mildmay Park Works, Stoke Newington 
London, “ Transmitting and recording telegraph signals, &e.”—27th 


2508. Cuartes GILBERT WHEE Ss p London, 
“ Distributing water, he.” Slat J aie 1873. - 
2507. Taomas Rowan, Glasgow, N.B., “ Fabrics used as floorcloths, &e. 
—22nd July, 1873. 
2513. Murpocu Mackay, Finsbury, London, “Composition or compo- 
ene to be .— to the insides of casks, &c.”—23rd July, 1873. 
Witu1am Turner, Bradford, “Spinning, doubling, aud twisting 
oo &c.”—24th July, 1873. 
2585. Joan RICAARDSON, Raglan-place, West Hartlepool, ‘ Revolving 
closet and ash; 
2538. Joun Cummine, Leith-walk, Edinburgh, N.B., oe amma sheets 
of paper or other similar substances ey a pile, &. 
2542. James EpwARD Hype, Anprew, Stockport, “ Twisting, rolling, and 
compressing tobacco, &c.” 
2544. EpwarpD WILLIAM Mary, Eldon-place, Newcastle-upon-Tyne, 
“ Sanitary safety valve.”—25th July, 1873. 
2547. Hunter Henry Murpocs, Staple-inn,. London, “‘ Winnowing, 
ae and sorting grit, &c.”—A communication from Carl Haggen- 


2549. Josmrts Merritt LAMBERT, ,Newcastle-upon- -Tyne, ‘‘ Leather hose 
and other riveted leather 

2556. weer a James Pearce, Brixton, and "ar Corryn PEARCE, 
G g, “‘ Fastener for window-sashes, & 

2557. Wine Rosert Lake, South puildi London, “ Drying 
houses, rooms, or kilns.”—A communication from Jesse Albert Loc Locke. 

—26th July, 1873. 

2561. James ScaTTERGoop, West Bromwich, “ Railway spikes.”} 

2508, : ameeeacomed Donnet, Paris, “Looms for weaving.”—28th July, 


at, . Joun 0 Bishopsgate-avenue, London, “‘ Separating 
c, &c., from carbonate of iron.” —29th July, 1873. 

2582, a beasoe Hunt, Serle-street, Lincoln’s-inn, London, “ Preserving 
food.”—A communication from Alvaro Francisco Carlos Reynoso.—30th 
ake 1873. 

. CARL JOHAN LAURENTZ Lerrter, Sheffield, ‘‘ Rolling metals.” 

2008. Puriie Ricuarps, Henry Hackett Mort, CuHaRLEs Francis Mort, 
and JosepH Howes, London, “ Raising and lowering window blinds, 
&c.”—31st July, 1873. 

2607. Wint1am Hate, Lower Norwood, ‘War rocket apparatus.”— 1st 
August, 1873. 

2625. Peter Jozi Livsey, Manchester, “ nee joint, &c.”—A com- 
munication from Thomas Hall.—5th August, 1 

2648. Parrick Witt1aM Noxan, New York, U. 5. Fs Seats.” : 

3650. Perer JeNsEN, Chancery-lane, London, “Railroad rails.”—A com- 
munication from James Boorman Johnston.—7th August, 1873. 

2634. Suton Ropertson, Glasgow, N.B., “‘ Dredging, excavating, and 
elevating machinery. "13th August, 1873. 

2727. Mason PEARSON, Little Horton, Bradford, ‘‘ Looms for weaving 
narrow fabrics.” 

2736. Witt1aM Epwarp Newton, Chancery-lane, London, “ Converting 
a rectilinear reciprocating motion into a rotary motion.” "A communi- 
cation from Edward David Ashe.—18th August, 1873. ’ 
-- Joun Henry Jounson, Lincoln’s-inn-fields, London, “Steam 

es.”—A communication from George Granville Lobdell. 

2752, CHaRLEs KNosiaucu, Munich, Bavaria, “ Furnace grates.”—20¢/ 
August, 1873. 

2810. BensaMIn JosepH BarnarD MILLs, Southampton- -buildings, 
Chancery-lane, London, “ Couplings ior shaftings, &c.”—A communi- 
cation from John Charlton.—26th August, 1873. 

2819. ae Jounson, Lincoln’s-inn-fields, London, ‘‘ Mechanical 
puddling furnaces.”—A communication from Charles Pernot.—27th 
August, 1873. 

2909. Vincent Driver and Joun WALLACE, ~ jg aaa. “Cleaning and 
polishing table cutlery.”—4th September, 1873 

3081. Joun Harrineton, Ryde, Isle of Wight, “Locks or fastenings.”— 

10th September, 1873. 

3217. Witu1am Grove SNoutren, Bow, and Joun WitHEeRDEN Hurst, 
Peckham, “ Life rafts.”—4th October, 1873. 

3333, EDWARD Bevan, Birkenhead, « Obtaining filaments, &c., from flax, 
hemp, jute, and manilla.—1L5th October, 1873. 

3381. HADDEUS Hyarr, Gloucester-gardens, Hyde Park, London, 
“‘ Architectural and engineering constructions.”—18th October, 1873. 
8551. Joun Isaac THornycrort, Church Wharf, Chiswick, “ Screw pro- 

peller for vessels.” —31st October, 1873. 

3621. Lucy Warmrnoton, Bootle-cum- Linacre, “‘ An improved article of 
wearing apparel for children, combining booterkins, gaiters, &c.”— 
6th November, 1873. 

3665. Davip Rowan, Glasgow, N.B., “ Excavator.” 

3672. se ras DEIGHTON, Workington, “‘ Bessemer steel.” —1ith November, 
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3678. p ei Lricu, Buckland, “‘ Combustion chambers, applicable to any 
furnace, &c.”—12th November, 1873. 

3693. GEORGE Sincrarr, Leith, N.B., 
November, 1873. 

8715. THomas JOuN BarnakD, Abbey Mount, Tavistock, ‘Concentration 
and treatment of low class and unmerch: antuble ores ‘ and minerals.”— 
15th November, 1873. . 

$732. Grorce RypiuL, Quality-court, Chancery-lane, London, “Steam 
boilers, &c.”—17th November, 1873. Fe 

$736. WiLutam Darvow and Henry Farrr ‘AX, Strand, London, ‘‘ Magneto 

and in magneto-electric apparatus for curative and other 

ses. ” 

ari. GEORGE Hasertine, § London, “ Finishing 

horseshoe nails.”—A communication from the National Horse Nail 
Company. 

as Horton Harritp, Fleet Works, Farringdon-street, London, 

—A ication from George P. Gordon.— 


+h, + bhnild? 
ae 








“Steam generators, &c.”—13th 





+h +, huildi 








18th (h November, 1873. Lat 

3755. Josern Laravetre Hartey, Washington, Columbia, U.S., ‘ Fur- 
naces, &c.” 4 

8762. Hazen Prescorr Hunrtoon, Massachusetts, U.S Fe tongs.”—A 
communication from James Richardson Brown.—19th November, 1873. 

3777. Epwakb Cuar.es THEODORE Brake, Brixton, “ Treating, steeping, 
and bleaching jute, &c,”—20th November, 1873. 

3790. CHARLES WaLLace Hunt, West New Brighton, Richmond, New 
York, U.8., “Construction, arrangement, and mode of operating rat! 
or tramway s, &c.”— 21st November, 1873. 

8820. Joun Henry JOHNSON, Lincoln’s-inn -fields, London, ‘* Pneumatic 
actions for organs.”—A communication from Thomas Winans ™ 

$822. Joun Greaves Hawkins, Gasworks, Sheffield, “Gas.” — 22nd 
November, 1873. 


All persons having an interest in ig any one of such applications 
should leave particulars in writing eir S jostlonetonach applications 
at the office of the Commissioners of Patents, within twenty-one days of 

date. 
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739*, 6d.; 2539*, 10d.; 986, 1s.; 998, 8d; 1033, 2s, 2d.; 1045, 3s. 6d.; 
1050, 1s, 2d.; 1058, 10d,; 1059, Sd.; 1060, Sd.; 1066, 8d.; 1069, 10d.; 1075, 
1s, 2d.; 1081, 10d.; 1086, 10d.; 1099, 10d.; 1104, 1s. 6d.: 1107, 10d,: 1108, 
8d.; 1109, 10d.; 1116, 18; 1118, 10d.; 1129) 10d.; 1125, 10d.; Hse, 1s. 24.; 
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*,* Specifications will be forwarded nae post from the Patent-office on 
receipt of the amount of price and Sums ex 5s. re be 
remitted by Post-office Order, made i pusiblo at the Post-office, 5, 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, houth- 
ampton-buildings, prem Bag wer London, 





being at dinner the other Gay at floopeston, ifinos to detach « 
at y at ois to de a 
locomotive from a freight train and start for the Chicago 

tion. The + at the station ahead was tslagughedt to open a 


switch and ditch the engine, but the thief met another train com- 
pelling him to run some distance back, when he set the brake and 
escapeu to the woods. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts classified and arranged those published 
. Fp od oh oy wy en wtmngey woolg ” 


* Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1772. R. Woop and C. L. Cranks, Manchester, “‘ Self-acting feed and low™ 
water signal for steam boilers.”—A communication.—Dated 15th May, 


1873, 
This invention consists of an arrangement of self-acting mechanism, 
which, by means of a float opens or closes certain valves so as to admit or 
shut off the feed-water as may be required, and at the same time if, 
through the pm way 8 of order or from any other cause, the 
— of the valve by falling of the float should fail es 
je necessary supply of feed-water, then the float further 
opens another valve and admits steam to an alarm w! 
warns the engineer. The same 
during the night or at any other time when the engine is not at work to 
admit steam to work the donkey pumps as soon as the water in the boiler 
falls below a safe level. 
1773. P. H. Writiams, Swansea, Glamorganshire, ‘* Economising fuel.”— 
Dated 15th May, 1873. 

The novelty of the invention consists in constructing about the furnaces 
of steam boilers or other furnaces from which heat is thrown off an 
arrang t of 7 ges through which the air feeding the fire can be 
drawn, and which in its course through such passages to the fire will 
become heated so as to feed the same with hot in lieu of cold air. 

1794. G. T. Bousrretp, Sutton, Surrey, ‘‘ Motive power engines."—A com- 
munication.— Dated 16th May, 1873. 

The invention relates to that class of engines in which the pistons act 
as valves for induction and eduction of the impelling fluid, and more 
particularly to that form wherein the piston has a compound motion, 
viz., a reciprocating motion in the line of the longitudinal axis of the 
cylinder and a partly rotating motion around that axis. 

180 8. J. Spear, Hull, Yorkshire, ‘Spring safety valves.”—Dated 19th May, 
1873. 








This consists essentially in the ge ey in combination of a rocking 
lever and angular adjustable spring. e object of the said combination 
is to provide means whereby the resistance of the spring to the rising of 
the valve shall be uniform at every part of the lift, or shall, and t 

1 atter the inventors prefer, offera decreasing resistance at every increment of 
rise of the valve from its seating. The lever is connected at one end to the 
valve or its spindle, and it abuts against or is connected to the spring at its 
outer end. It moves ona fulcrum. The spring which is enclosed in a 
case or guard stands with relation to the axis of the valve spindle, at an 
angle thereto at all times. It is to move on an adjustable joint or 
bearing at its outer end. It will be evident that as the valve rises from 
its seating the angle of the axis of the spring varies with reference to 
that of the lever. 

1834. H. E. Newton, London, ** Hydraulic engines.” —A communication.— 
Dated 20th a, 1873. 

The machine which forms the subject of the present invention is com- 
posed of three principal parts, which are to a certain extent independent 
of each other, but act in combination. The First part of the machine may 
be described as an cial spring of water, and is intended to raise and 
project the water with great force. The Second part of the machine is 
composed of a circular or annular r tacle, isting of water passag 
arranged in a helical manner, or in the form of a screw, with suitable 
openings to receive the water as it is delivered by the rota’ cones. 

e water as it ascends the helical passages of the rotating cylinder pre- 
serves its velocity, and is thrown with t force in a herizontal direc- 
tion against the internal brackets of a horizontal water-wheel or turbine, 
to which rotary motion will be thereby communicated. This isthe Third 
part of the machine. 

1839. E. Rowtanp and G. E. Row.anp, Manchester, “‘ Fire-bars for 
Surnaces.”—Dated 21st May, 1873. 

This invention relates to movable or rocking fire-bars for furnaces, and 
consists principally in making such bars in short length or sections, 
somewhat in the form of a bell crank. The ordinary fixed fire-bars are 

laced so far apart as to admit of a series of these secti to be ited 

tween each two bars, the said sections and the fixed bars — drilled 
through with holes, through which are passed. rods which forms the fulcra 
upon which the sections rock. 
1844. V. L. Lovinonp, Fulham, “ Apparatus for consuming smoke.”—Dated 
2ist May, 1873. 

This invention relates to apparatus applicable to steam boiler and other 
furnace, whereby a regulated supply of at pheric air is supplied 
directly to and refi upon the fire at the rearward, thus aiding com- 
bustion and consuming the smoke. 


1848. W. G. Simon, London, “ Apparatus for obtaining and applying motive 
power.” —Dated 21st May, 1873. 

Springs act on wheel and thence on tackle-purchases, gearing, or other 
appliances ;for multiplying, concentrating, and accumulating power so 
that one spring in expanding shall cause the other spring to contract 
with multiplied power. 

1849. J. SurruERD, Manchester, ‘‘ Steam boilers or generators.”—Dated 21st 

May, 1873. 

The anand relates to sectional steam boilers or generators, com- 
posed, by preference, of a number of vessels or tubes of a conical shape, 
or of two frustrums of cones joined together at their larger diameters, 
and placed in a vertical or nearly vertical position, in rect. lar groups, 
with free communication between them for both water and steam, and 
the improvements consist in the employment of an internal cone or a 
diaphragm plate dividing the sections or tubes, and having an opening 
both at the top and bottom, thus providing a means whereby the circula- 
tion may be promoted. Also in the employment of separate down branch 

ipes attached to the bottom of the sections or tubes, or underneath the 
ttom pipes, which branches are fitted with a movable flange, the re- 
moval ? which will allow of internal examination and cleaning of the 
various parts, Also in the employment of a collector of trunk-pipe con- 
nected to the sections or tubes by bi h Such collect ving a 
much greater cross sectional area than that of the branches leading 
thereto, whereby “throttling” of the steam may be prevented, and 
which collector pipe is connected to asteam chamber or cham ,P 
by preference one height above another over the crown of the furnace on 
a hollow bearer, thus preventing or utilising the outward radiation of 
heat from the furnace top; or the said chambers may be placed at the 
back or sides of the boiler, or in combination, as by these means the 
various sections can be lifted or removed with facility, the examination 
or repairs are more easily effected. 
1862. H. H. Murpocu, London, “ Steam engines.”—A communication,— 
Dated 22nd May, 1873. 

This invention relates to that class of steam engines known as Corliss 

gines, and it ists in impr ts in effecting the distribution of 
the steam. The governor spindle is driven from the main shaft, so that 
both rotate with the same velocity. Upon the governor spindle are two 
cams working in cam boxes. One cam gives motion to the exhaust 
valves to which its cam box is connected. The other cam actuates the 
steam valves by means of bell crank levers hinged one to each end of the 
steam cam box. The vertical arms of the bell crank levers are slightly 
curved, and their horizontal arms have upon each a catch which engages 
with and pushes forward the head of a piston rod affixed to a piston 
working in an air cylinder and connected to the steam valve rod so as to 
open the steam valve. The vertical arm of each of the said bell crank 
levers passes through a beam suspended to the acting collar of the 
governor, and sliding with the said collar on the governor spindle or on a 
socket on the said spindle, on which socket the said beam can slightly 
oscillate. At each end of the beam is a roller tt which the vertical 
arms of the bell crank levers abut and are arrested in their forward motion, 

thereby their horizontal arms from the piston rods. Suitable 
springs then cause the a wn to fly back and close the steam valves, 
the vertical arms of the crank levers — htly curved outwards, 
when the speed of the e increases the ing frame will be lifted 
by the governor, and the lever arms will sooner come in contact with the 
rollers and earlier cut off the steam, and the contrary will take place when 
the speed of the engine decreases. Flat or spiral 
drive home the pistons or rods, each spri 
piston rods and to the cam box; | pn ar engl Lap ene for the said 




















springs, and made to act in the air cylinders. cylinder of the 
engine is made in four pieces secured together, viz., the cylinder, the 
steam jacket, and the top and bottom covers. The steam chests are 
formed in the two covers ; the steam chests rest the vertical sides 


of the covers ; and the exhaust valves are fi to the bottom of the 
covers, so as to form a movable part thereof, thus reducing the cle «rance 
or useless steam space at the ends of the cylinder, Hand mechanism 
may be used to stop the engine immediately by ery ny ae hooey hooks 
at once. To start large engines cocks may be applied at end of the 
cylinder. 





Class 2,-TRANSPORT. 
ndludiag Railways and Plant, Rodd-making Steam Vessels, Ma 
“7 chinery and Fittings, Sailing Vessels, Boats, Carriages, ; 
Harness, 
4 heshire, ‘* Rail sid "— Dated 15th May, 1873. 
1774, H. Foornrr, Cheshire, a anet “8 ‘ 


This provisional 





marshalling or of the several wagons or vehicles of a railwa; 
rete neko mintadens 4 
1796. N. G. Orns, London, “ Construction of carriage wheels.”—Dated 17th 


May, 1873. 
The invention consists in fi the wheel with an annular 


the — abut each other. 

posit in the annular grooves by inserting wedges in saw cuts formed in 

the ends thereof, su that as the spokes are driven home in their sockets 

the wedges spread out the ends and cause them to fit 

annular groove in the hub. ’ 

1797. W. H. Crisemn, Stratford, Essex, “‘ Construction of masts and spare 
for ships, the same being also applicable to the construction of tele- 
graphic, railway, and other signal posts,”—Dated 7th May, 1873. 

Under this invention, masts and spars and are composed of series 
of iron or steel tubes concentrically arranged, the interstices being filled 
in with wood, and the whole bound together with a series of iron hoops. 
By preference a wooden core is =m ys when a tapered form is required. 

hen great strength is requi a cross of iron is employed, and the 
angular spaces between the plates, by which the cross is formed, are 
filled with tubes in combination with wood. 

1817. R. W. Haitstone and D, McPuer, Hull, Yorkshire, ‘‘ Ship’s telegraph 
and indicator.”—Dated 20th May, 1873. 

The chief features of novelty in this invention are, First, the construc- 
tion of a telegraph comm tion between the officer in command of 
a ship and the man at the wheel by means of a lever handle jointed to a 
second lever, the first lever working in a slot beneath a dial with signals 
thereon, and upon this the lever handle being brought beneath any 
desired signal, a wire 7 led over sheaves or pulleys will operate a 
= on a dial in view of the man at the wheel, such dial having upon 
t signals corresponding to the first dial, the motion at the same time 
ringing a bell or gong. Secondly, the spindle of steering wheel is pro- 
vided with studs operating a rope travelling on sheaves or pulleys, 
and yenea A a a on the dial first named, so that the officer in charge 
may see whether his command has been rightly obeyed. 

1824. I. A. Vacneret, London, “ Propelling.”—Dated 20th May, 1873. 

This inventicn relates to a peculiar construction and arrangement of 
rotary propeller capable of being used either partially or entirely sub- 
merged, and of being applied to the sides or to the ends of a vessel. The 
improved propeller consists of a wheel or disc mounted on a propeller 
shaft, ha a number of vanes or blades hinged to the face thereof, 
each vane or blade being caused in turn to open out from the side of the 
said wheel or disc and to close inwards again to the surface thereof by the 
action either of a fixed eccentric, round which the said wheel or disc 
rotates, or by the action of og gearing or of cranks or arms on the 
exterior ends of the axles of the vanes or blades acting against or sliding 
over fixed surfaces round the exterior of the wheel, or by otber conve- 
nient arrang its of hani The same arrangement of self-acting 
hinged vanes or blades may be used as a propeller for aerial machines or 
as a ventilator or blower. The said propeller or ventilator may be ro- 
tated by hand, steam, or other power by any well known arrangement, 
1825. L. Sterne, London, “ Railway carriages.”—Dated 20th May, 1873. 

This invention relates to an improved construction and arrangement of 
the internal fittings of railway carriages, whereby such carriages can be 
converted into sleeping carriages when required, and also to an improved 
apparatus for ventilating the carriages. 

1829. J. W. Lee, Cambridge, “‘ Traction engines and boilers.”— Dated 20th 
May, 1873. 

According to this J ay ee ye specification the steering wheels of the 
engine, as well as the hind wheels, are driven. The boiler is vertical, 
and tubes run horizontally through the fire-box. They are arranged in 
crossed rows one above the other; the tubes project through the 
nner shell, and angle iron rings are rivetted to them within the water 





space. 
1831. W. R. Lake, London, ‘* Wheels."—A communication.—Dated 20th 
May, 1873. 

This invention relates to improvements in the construction and a = 
ment of the component of a vehicle-wheel. The hub consists of 4 
hollow cylinder or tube having a circular concave clamp flange or disc. 
The spokes are dressed at one end trapezoidal or ae one way. 
The base ends of the spokes are dovetailed. The fellies are joined by 
oblique instead of square shouldered joints. 

1855. R. Stone, Liverpool, Lancashire, “Construction of railways, &c.”— 
Dated 22nd May, 1873. 

This invention consists in erecting a framework in any line or direction 
which it is proposed to form the railway. is framework is spaced at 
intervals, enaperted by pillars, and carries in the case of a double line 
eight light rails. These rails are fixed, four on the bottom of the frame- 
work, and four inverted on the top and inside the framework. The 
framework is closed in on both sides with wire or other network, suitable 
openings being left for the stations, Tbe carriages or rolling stock are 
formed to open at one or both sides, the seats being ad snc that pas- 
sengers travel sidewise, or travel face to face, the windows and doors 
heing at the sides in the usual position. Each carriage is fitted with eight 
small wheels, namely, four on the bottom to take the weight, and four on 
the top to guide and support the carriage. The train of carriages is 
worked by an endless band or rope from station to station, the endless 
band or rope being carried on pulleys and driven by stationary engines 

Jlaced at suitable distances. ‘Lhe band is so arranged that the traius can 
be easily fastened and worked, as is well understood. In some cases the 
railway can be worked by locomotives set on rails, in manner similar to 
the carriages before-mentioned. 

1866, R. A. |[Suvrue, Portarlington, Queen’s County, Ireland, “* Registering 
apparatus.” —Dated 23rd May, 1873. 

The invention consists ae py om J of a turnstile fixed upon an axis, 
upon which is also mounted a rel or drum, but the latter instead of 
being fixed is only connected to the axis by means of a ratchet wheel and 

>vl, so that as the people on entering turn the turnstile in one direction 
TS cerns the barrel also with it, but as the people move the turnstile in 
the reverse direction on leaving the vehicle the barrel does not turn but 
remains stationary. 





Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 


BarnacLoueun, Halifax, “Looms for 


1s41. J. LicuTowLer and C, 
weaving.” —Dated 21st May, 1873. 
These improvements consists, Firat, in apparatus for tightening the 


weft at each “pick” before the “beat up.” Secondly, apparatus for 
stopping the loom when the picker from any cause does not return to its 
proper position after “ picking.” Thirdly, apparatus for ensuring rotary 
shuttle-boxes being in true relative position to the shuttle “ race,” 
and for securing the Jacquard in proper position. Fourthly, apparatus 
for working or rotating the revolving shuttle-boxes. Fifthly, apparatus 
for stopping the looms where rising and falling shuttle-boxes are em- 
ployed when such boxes fail to descend at the proper time; and, 
Sixthly, apparatus for stopping the loom when two shuttles are in the 
‘‘race” at one time, or when a shuttle is in the “trace” and another in 
the box opposite the shuttle “race.” 
1842, M. Tuomeson, and W. Tuomrson, Aalifax, and W. Honason, Baildon, 
Yorkshire, ‘‘ Looms for weaving.”— Dated 2ist May, 1873. 
The invention consists, First, in improved arrangements for preventing 
to the loom when a shuttle fails to box properly by securing 
the se Tunak of a loose reed ; Secondly, in fast reed looms to stop the 
loom; Thirdly, to dispense with the cross or vibrating rail on which the 
swords are mounted ; and, lastly, to secure the slay being steady during 
the traverse of the shuttle. 
1880. J. Jowert, Bradford, Yorkshire, ‘‘ Reeds or slays wsed in weaving.” — 
Dated 24th May, 1873. 

This invention relates to bending or curving the wire of the reed or 
slay in the cen’ allowing the warps to pass through them to produce 
waves on the fabrics ; these warps are forced through the bends or curves 
by means of a rod placed under the warps, which is actuated hy the cards 
bringing the warps for weaving exactly to the required place. 


' Class 4.- AGRICULTURE.—None, 
Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, de. 7 





1782. P. Kink, Workington, Cumberland, “ Stoves and fire-grates for use in 
dwelling eo,” —Dated 15th May, 1873. 

The back and sides ofa fregrate conalit of « revolving pieoe with end 

flanches. A re 

the loose grating being Suthnegted with the eaid as that when it 

is so rotated said is raised and moves forward with the said 

pices, bringing § fuel from a hopper at the back, and delivering it 
bottom of the fire, 


a a Se London, ‘‘Counterdalanced lifting bridges.”—Dated 
This provisional specification describes improved means of connecting 


the counterbalance it with the bridge. The weight works in a pit. 
apd fe senpepian wee bridge over theaxle and at a considerable height 
above 


1805. 8S. H. Hammer, London, “ Regulating the supply of water to water- 
dc.” —Dated 19th May, 1873. dod 
The object of this invention is to control the supply of water te water- 
cistern on the constant su system, and to prevent waste, and 
consists in providing the ball with an arm, which works in a slot in 
the lever, which the outlet or delivery valve is opened, which arm is so 
formed that the lever du’ the first portion of its movement will bear 
against and rise the ball, then hold it in its raised position so that the 
inlet valve shall be kept closed as long as the outlet or delivery valve 
seals aan. A spring arrangement may be substituted to obtain the 
same t. 


1809. W. F. Baruo, London, ‘‘ Apparatus for excavating under water, &c.”— 
4A communica tion.— Dated 19th May, 1873 

The a consists of a set of spades or excavators connected to a 
centre le by levers and connecting rods so arranged us to make the 

es or excavators open or close when acted upon from above through 

e chains by which the machine is lifted and lowered, 

1810. W. Hansen, London, “ Fitting and joinins together pieces of iron for 
Soundation plates, dc."”— Dated 19th May, 1873. 

This invention consists in making the pieces of iron to be joined sv 
much shorter than usual that a intervenes between them whei 
placed in the relative position which they should occupy when joined, and 
in cas melted iron into such space, thus forming a fitting block on 


which vay bear truly when they are bolted or otherwise fastened 
lo a+ e ends of the pieces are for this purpose enclosed in a 
mould. 


1816. Rev. G. H. Fores, Broughton, Northamptonshire, “ Manufacture o/ 
lime, cement, or plaster, capable also of being used as an artificiul 
Suel.”—Dated 19th May, 1873. 

The novelty of this invention consists in the mixture of tar with the 
foul lime of gasworks. The mixture is burnt and afterwards reduced tu 
a fine powder. It is capable of by- Fe. as a substitute for 
common quick lime in , Or as a substitute for plaster of Paris. 
As the compound can be burnt in an ordinary grate it can be used with 
other fuel for domestic or other purposes. 

1836. T. Futter, Longerofts, Sussex, ‘‘ Raising, lowering, and adjustihg 
blinds.” —Dated 21st May, 1873. 

This apparatus is composed essentially of a conical or wedge-shaped 
piece, upon which traverses a ring or collar kept upon the cone by a stop 
oraspring. This ged is fixed to the window frame or jamb or in 
other convenient position, and the blind cord or cords are passed between 
the andthe cone. When the cords are pulled downward to rise the 
blind the ring lowers and gives them passage, but directly this downward 
tension is relaxed the friction of the cords drawn upward by the weight 
of the blind carries the ring up again, and the greater the weight of the 
blind the more firmly the cords are nipped between the ring and th 
cone on which it travels. A spring may be used to ensure the immediat: 
rising of the ring when the cord or cords are released from the downwa:d 
pull, and there may be as mauy rings as there are separate blind cords. 
1837. J Mercar, Preston, “ Boilers for heating and circulating water.” 

Dated 21st May, 1873. 

The object of this invention is to obtain a larger amount of heating sur- 
face in a given size of boiler than can be obtained in boilers of the ordi 
nary construction, and consists principally in forming a boiler compose:! 
of tubes and terminal ends somewhat in the shape of what is called a“ 
“saddle boiler,” the said tubes being of a triangular form in section an i 
so placed together that two of their sides are exposed to the heat ani 
flame, and thus an extended heating surface is obtained. 

1891. H. H. Henson, London, “ Road paving.”—Dated 26th May, 1873. 

This invention relates to the formation of the foundation and traffic su: 
face of roads. The foundation is made either of stone blocks laid on their 
flat sides and cemented, and covered with asphalt or bituminous matter, 
or of wooden planking served with asphalt. The upper traffic surface is 
made of stone blocks laid on their flat sides inte: and cemented 
with asphalt, or with wood or iron blocks cemented with asphalt. 1 
instead of stone blocks, compound blocks of asphalt containing pieces 
of cane standing endways may be used, and they may be intersp: with 
wood, iron, or stone blocks. e blocks of stone, or the compound blocks 
of asphalt and cane may be steadied on the wooden foundation by wooden 
fillets secured thereto. 





Class 6.- FINE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
777. T. MILLER, Sunderland, Durham, “ Apparatus for re-capping central! 
fire cartridge cases.”— Dated 15th May, 1873. 

A cylindrical rod, upon which is placed a loose metallic collar, is fixe: 
vertically upon a bed-plate of brass or other suitable metal. Over thi« 
rod and loose collar a metallic cylinder, with a solid head at one end 
thereof, is placed. The cartridge cases to be re-capped is placed upon the 
con thus formed, and a — block on a lever pivoted to a rod fixed 

nto the bed-plate at the rear of th i is b t to bear upon its 
head, owe a steel needle carried by the cylindrical rod, and whic) 
passes through the head of the outer cylinder of the pillar, forces out tlw 
old anvil and cap. outer cylinder is then raised by rotating or 
partially rotating the loose collar, until the interior of the head of th: 
cartridge case rests ape flat face of the outer cylinder. A new ca) 
and anvil are then pi in the cartridge case and pressed into their 
proper position by means of a lump or projection formed on the lever 
pivoted to the in the rear of the pillar. 

1779. E. T. Huanes, London, ‘‘ Spade bayonets and fastenings.” —A communi- 

cation.— Dated 15th May, 1873. 

The object of this invention is to make the bayonet shank of regular 
form, free from angular projections, for the purpose of providing a smoot! 
handle for the spade bayonet, thereby removing any liability of cuttiog or 
injuring the hand by any sharp projections when the bayonet is detache: 
from the gun and used four the pu: of ging in forming entrench 
ments; and at the same time to improve the means of attaching the 
bayonet to and detaching it from the gun. 

1830. S. J. Mackizand C, A, Faurs, London, ‘‘ Explosive compounds.” - 
Dated 20th May, 1873. 

This provisional specification describes means by which gun cotton in a 
fibrous state, as when made from cotton waste or skeins, may be forme: 
into granules or lumps. Granules formed from gun cotton which has 
been reduced to an impalpable powder, and either alone or mixed wit) 
other materials, are rendered compact by causing a plunger to desceti 
intoa chamber containing a quantity of such ules, the surfaces «1 
the a having been previously powde over to prevent thei 
sticking together. ‘ d cake of les so need is afte: 
wards broken up—also an improved process of drying gun cotton ani! 
other solid explosives—also mixing various substances with gun cotton 
and such like. 











Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Jn- 
struments, Lamps, Manufacture of Dress, dc. 

1819. J. Vites, London, ** Gloves for cleaning and polishing plate, &:."— 
Dated 20th May, 1873. A ws ™ deal 

This invention relates to gloves partly made of pure india-rubber for 
the purpose of and polishing plate and other articles. 

1821. J, Buakey, Leeds, Yorkshire, “ Stretching boots and shoes."—Du'e! 
20th May, 1873. 

There is a heel-plate and nut, a rod with handle at one end screws 
through the latter, and at the other end there is a toe piece and ball joint 
forms of different sizes are provided for stretching other parts of b.wt» 
and shoes, 

1822. E. A. Cowper, London, “‘ Machines for sewing a sole on to a boot o 
shoe.”—Dated 20th May, 1873. 

This invention relates to apparatus for causing the looper or whirl of » 
machine for se a sole on to a boot or shoe to make its traverse round 
tbe needle in such a manner as to secure the thread shall be pro- 
perly hooked upon the hook of the needle, when the needle itself ix 
turned round its axis so as to present its hook in the direction of the 
stitching. The apparatus described sists of connecting the 
needle block with the cranks, cams, or eccentrics, which work a looper 
such as was described in a provisional specification filed by the said E. A. 
Cowper, on the 18th January, 1873, No, 131, by means of which gearing, 
these cranks, cams, or eccentrics, while they are caused to rotate so as to 
work the looper, are turned more or less round in position on their 

ndle by the turning of the needle block so as to sewer I the traverse of 

e looper which they work into accord with the di ion of the needle 
hook. Similar gearing may be used to connect tho needle block to» 
rotating looper or whirl, such as have been hitherto employed in bout- 








machinery. 

1823. H. Lomax, Over-Darwen, G. F.5 Brasnury, Oldham, T. Cuapwick, 
Oldha: and T. Stncieton, Over-Darwen, ire, “* Sewing 
machines."—Dated 20th May, 1878. 

be wlege? wat ht wire wR 8 articles in the 
machine, next the table 


side of the article to be 





FP wc way 
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THE ENGINEER. 








Dec. 5, 1873. 








ump or any ineq should occur, the tendency will be to lift the 

maleier ts te teams ‘Another part of this invention consists in 

imueerenenta in the shuttle. The end of the tension = > made 
. ut 


thi 
slot and passed between the spring and 
ay is —— long to allow the Wo Ay, 
te ep ualities in the thread, thas egcering 8 more un orm tension. 
le to slip the thread into the instead of a 

throughs a hole, a more convenient way of threading is obtained. 
=o ry and J. Craic, Stewarton, Ayrshire, “‘ Churn.”—Dated 21st 

lay, 1 
By bana consists of a radial chi 
tarhod tothe arm of an 
lower and side edge just clear of the lower 
box churn, three-fourths filled with the milk to be churned. The bottom 
of the box is the ——_ or curved side, with four feet, and a flat lid in 

the reci ited b; rizon: 


two parts at top, actua‘ <= 01 tal 
lovee like a fire-engine, worked up and down at the ends, th rd 
arm cf the churning vane, working down thi he long slit in the 

forces the milk from end to end of @ box and through tb the perforations 


in the vane, so as to churn the milk. 





Class 8,-CHEMICAL. 
Including wag Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Frewreation of Food, 
—- Tanning, Bleaching 
Glas, Pottery, Cement, Paint, Manures, dc, 
om, S zone Cronberry Auchinleck, Ayrshire, ‘ Furnaces.”—Dated 
a: 

The novelty of of bt invention So cute in the peculiar construction and 
iPnted t about furnaces, so arranged that when the fire 
on the air secre the same will be drawn through the said 
nae ae de Ape ag ited, for the purpose of feeding fire with hot 


1761, a CLaRK, Seatien, “* Preserving and cooking.”—Dated 14th wrest 


re ‘h pressure steam in any food- 
subjected to the ~ by heat by means of a weighted —— 
more effectually expelling air from such vessels a ‘ts poe 
Secondly, in p— Bm a false bottom inside and — pa bottom of > 4 
food-preserving ae for the purpose of more readil erating high 
pressure steam in such vessel in combination with the any fitted 
cover thereof as above mentioned (No. 1). Thirdly, in a 
of food in lotrel thal mente sealed wane ee high temperature, = vessels 


pountare sessing Sone tae Sigh Roki eames 
pressure e tem ture at w e 

— is oo Fourthly, in apply heat ow ws — 
perature meat-preserving vessels con lacing su 
vessels in a dry hot chamber or oven heated to to the required oo ture 
in any one of the wa’ in the fication. Fifthl; 





y> 
in a new method of Eee or disp! aegiine ax rms of decomposition 
contained in food-preserving vessels or the oa contained in them in 
the manner described in the rovisional fication. ens 
No. 5. Sixthly.in the application externally of Many se | P mc sgn 
pose a to the to p and bottom of any food- Spowerving vesed for the 
Seemed thereon when it is ace Pigh 

9 such external wei admitting of meat- 
fem g vessels being made of oe metal, and thereby reducing their 
cost, Soventhly, my covering any food- with a li = 
its edge resting on a bead or ledge round and near the top of the body so 
as to admit of an air and steam-tight joint being made between those two 
parts by means of a washer in such joint and pressure on the lid, so that 


when the pam nen process by heat has been effected and the vessel is 
cold the said joint may be hermetically sealed. 
1763. W. Gapp, Manchester, ‘“‘ Apparatus Sor the combustion of various oils 
Sor steam generation and other poses.” — Dated 14th May, Fad 
The improvements consist in the mixing or charging lag 
oil at a suitable distance from the eummens or flue, and ‘tischarging th 
same through a perforated pipe or vow & or one into the furnace 7 
flue where itis burnt. The c the steam is performed either by 
allowing the oil to pass into the ag pipe ata Se ee it or by 
passing the steam through a vessel ey pipes con’ Also in 
covering the bottom of the furnace with asbestos, or a vessel or tank con- 
oe for the purposes of catching and allowing to be burnt those 
portion of = that may have passed or fallen unconsumed. jected for 
the oil direct by allowing the some to be 
by any Py boltable means into, ne or onto the asbestos, or yuu, 
or in combination with steam. 
1764. G. H. Forses, Broughton, Northamptonshire, “‘ Gypsum cement or 
plaster.” —Dated 14th May, 1873. 
The mixture of tar or equivalent with oy A and chalk or limestone, 
in —— 4 = by combustion ep ae eine 
2448, TZENBERGER, London, ‘ ted y™ ting infusions or 
ts from substances.” —Dated 16th July, 1873. 
Combining closed vessels contaizing the liquid or fluid to be heated 
and which are exposed to the action of the so as to act with other 
vessels placed on or connected therewith which do not receive the heat of 
the he fre, and in which the substance or substances to be acted on are 
wy oe ss a communication between the two vessels so as to allow 
he heated liquid or fluid to pass u; ate ee Gane in which the 
substance or substances arc 80 as to and pass - 
the sam “gp valve so as to prevent the return of 
jen or rfuld to 2 wer vessel. A coned and bayonet joints to 
ose parts where ae Jefe on capable of readily are re- 
pF and placing gauge glasses or —— with safety, A vacuum valves 
and cocks or traps for controlling the action of the apparatus. 
the closed portion containing the substance or substances to be acted on 
of bay oy sizes so as to contain the required q es the same 
with holes, perforations,;or openings for esca) f heat tightly. or 
fluid, a employing a gene joint to cause cover to close 
3675. A. M. Clark, London, “ Preserving and condensing milk.”—A commu- 
nication.—Dated 11th November, 1 1873. 





This inven’ relates an improvement in the process of rving 
a ae ry yd AP See Ss 
ro} w leads trescence or fermentation ting 
Pret enttk no to @ Gage the Se above 


under pressu 
212 deg. Fah.; the milk thus ucciod bang Gan Sbtale "© ennemn tos 
and condensed in the ordinary way. 
ae fp & home, See, “ Condensed milk.”—A communication.—Dated 
wn nang 1873. 
This tnven tion ‘conalste in the manufacture or product of condensed 


milk rendered preservative by the milk under pressure 

a or boiling point or above 212 deg. Fah., obviating. the 

necessi using sugar or any antiseptic or other foreign su ibstance 

preserve the milk when condensed. 

1771. 8. A. Luke, Swansea, Glamorganshirs, “A 
small coal and other materials into or fal 


1873. 
Thee~ improvements oe particular! 


empoye | in the pA. d 
yg: Ape ited to William Edward Newton, da‘ 
1289, and object the action 


for which 1 
a May 1860, ve for their 


to 
of apparatus employed in the com: process cylinder 
below the com: stamps. the b Fy ~ he 
the said level of the 


Sor mouldi 
"— Dated 15th May, 





ition consists, First, in ma‘ coffee 
subjecting it to the direct action of steam ; expanding & and 
browning a 
of steam and the drying 


Soeuies slat for 
ven! n consis, xthly, in an 


a 3 a Harrison, London, “‘ Manufacture of gas.”—Dated 15th May, 


fication of this invention describes omuing the process of 
generat light gas from coal after the heavier gases have been given off 
the process ——~ ceases, and carburetting such it gases either 
in, the retort by in using thovehn corbuncting ss of efterwards 
by bringing them in carburetted hydrocarbon liquid. The 
wood, peat, or such like substances may also be 
car’ way. 
1736. A. E. FLETCHER, Liverpool, ‘‘ Manufacture of carbonates of soda and 
potash.” —Dated 16th May, 1873. 

This consists, First, in sulphurous acid, steam, and atmospheric 
air through common salt to form a of soda ; Second , in passing 
carbonic oxide through heated nee? of soda to form sulphide of sodium 
and carbonic acid ; and, Thirdly, in pening the carbonic and water or 
its vapour throug’ h the sul e of sodium 
soda. The sulphide of h ean Tw wg twit A used 
as get acid in the first ahs a Instead of carbonic 
oxide, gases or vapours containing pdengee and on carbon or carbonaceous 
matter may be used. The advantages of this are that the same 
sulphur is used over and over again —_ that ‘the —~ materials required 
are salt and fuel The apparatus consists of two or more converting 
chambers conn by passages. Fw FAD ET, 

1789. R. A. PLunxerr, Down, Ireland, “‘ Preserving stone, wood, dc.” —-Dated 
16th May, 1873. 

The preserving material is a solution of alum in the on of about 
one pound Dh rng nique: nae water applied in a heated state to the 
surface required to be preserved or protected. 

1792. C. Eskrett and H. Searve, Kingston-upon-Hull, ‘ Envelopes or hairs 
used in extracting oil from oleaginous seeds and in oilcake inaking.”— 
Dated 16th May, 1873. 


This invention consists in combining sheets or pieces of stout 
board or - uivalent with strips or pieces to form the surfaces 
struction of envelopes or hairs. 
1796 R.M. ot wey London, “ Be ggg ag ad automatically ae the 
of gas from gasometers; for purifying the gas, &c.”—Dated 


17th iey, 1878. 
An inverted cup, balanced or not, is fitted on the end of the gas inlet, 
a sg between the exhauster and the gasometer. The cup dips into 
liqui: 


1812. A. Howatson, C: , Auchinleck, , V.B., and O. WILLIAMS, 
Swansea, Glamorgan, “‘ hurnaces.”” cme rm 64 19th ‘May, 1873. 
Constructing and wor! the furnace that a great economy may be 
effected both in = and a aaoe utilising the otherwise waste heat, 
for treating the hot b using raw coal or coal mixed 


lieu of — only, by aa or more side doors instead of two as 
before, by nm the sole plates of the side doors to receive and suit 
the staff or rod of metal » OY placing under the bed of the furnace 
coke or charcoal to retain hea’ 


1832. Bg? G. me + “ Artificial stone, &c.”—Dated 
lay, 1873. 

The novelty of this invention consists in the mixture of chalk or lime- 
stone with the foul lime of gasworks and with tar, for the pu’ of 
making cements or artificial stone. The compound is also capable ot 
being used as an artificial fuel, which when sufficiently burnt leaves a 
valuable residue. 
eae G. = a aE Brentwood, Essex, “ Artificial fuel.”—Dated 21st 

lay, 18 

The Sins from which the inventor makes this fuel are clay, coal 

ashes, or cinders, and dust from burnt coal, coal dust, or waste coal, and 

salt ia in fn order tot and incorporated by “‘ pug” or mixing mill. 

Water is add order to bring the materials to a consistency necessary 

for moulding into blocks. 

1865. J. R. Francis, Glamorganshite, “‘ Treatment of copper pyrites and 
iron ores to free them from earthy or extraneous matters.”—A commu- 
nwcation.—Dated 23rd May, 1873. 

The object of the invention is to separate quartz, shales, siliceous and 
other extraneous y matters from copper pyrites and iron ores. The 
invention consists in pulverising the ore, then it, though this 
may in some cases be dispensed with, then hea it with carbon or 
reducing gases to ensure at least a —r reduction of the iron ore, which 
then becomes tic ; then machin e material thus treated through 
a magnetic or electro-magn hee separate the ore from the 
earthy residue. In ‘heen case of on ites, the iron which is rendered 
magnetic is separated in combination y Pith eon the copper ore. 





Class 9.—ELECTRICITY. 
Rute Electric, Magnetic, Electro-Magnetic vam, 
ectrical Apparutus, and Galvanic Batteries. 
1845. a4 Ty = London, “‘ Electric telegraphic aggevates.”—Datel 2lst May, 


T™e invention relates to improved electric telegraphic epee for 
train signalling on et = and the specification describes improved 
arrangements of ther visu ‘or motion to the indices, sema- 
phore ne bl oO visual —— employed in a Fd train 

of keys for trans- 
miting and and sosntving igual. on railways from one station to another. 
for communicating in a train between one 
pert pe another. Also to improved arrangements of galvanic batteries 
or train signalling on railways. 














Class 10._MISCELLANEOUS. 
Includig all patents not found under the preceding heads, 
1660. Fy 5 w. em, Shotts, Lanarkshire, N.B., “ Pig iron.”—Dated 8th 
(7 e 
The ies. of novelty which constitutes this invention is the adapting 
of the carbonates of iron for the —— of pig iron suitable for the 
Bessemer process by smelting with hematite ores, or the ore 
known as “ curly ball” ironstone, in order to produce a compound pig 
jron. 
1666. E. Geravun, London, “ Aérated water bottles and stoppers for the same.” 
Dated 8th May, 1873. 
These y+ er consist in cotton» be low metallic screw inside 
the mam ¢ an arated water bottle, end of tho aor na "4 
to the mouth of the bottle, so that a recess is left into w! 
india-rubber ring which is fitted upon the screw of the stopper is feveed, 
when the bottle and stopper are screwed together, so as to make an air- 
tight joint. ring valve, hag ay be of the kind o: 
for such strated: water bottles is inside the stopper, and a dis- 
—_ pipe, straight or curved, is cael upon the stopper outside the 


og W., H. Liewettyn, Court 
“ Cleansing metallic 





1681. W. Ricuarps, London, “ Pipes for conveying water, &c.”—Dated 9th 
This nvention consists in the formation of from sheet iron or 


zinc, and thereto ferrules of cast or 
pa tpt 
otherwise made conical, so that when they are smeared with white lead 





——— piston arranged to oscillate within a 

—— annular chamber between a partition or dividing block operating 
to control duplicate recei and delivery 

valves. The said improvements consist in a novel construction of the 
shell provided with a cover in combination with the segmental piston and 
receiving and delivery valves. By these improvements a separate bed- 
may be dispensed with ; Win tastten or canciting Chamber in lnceted 
within pump, a most perfect action is obtained for the valves, and a 

simpler construction with facility for repairs are secured. 


1691. > Aa Otley, Yorkshire, “‘Printing machines.”—Dated 9th May, 


This invention relates to typograp ~ or letter press and lithographic 
printing machines, and more to that class or kind which have 
delivery by means ofa tose and - object of these improve- 
der uch —- —s and delivering 
its without Petasl to make alterations for the 
purpose, be faciitate o or render them more convenient for the process 
of “making read; 
mm. 4: ie ol A. J. AtKEy, London, “ Stampers.” —Dated 10th May, 


This invention relates to steam or pneumatic stampers for crushing 
ores, A pair of these fixed near each other have their valve gear con- 
nected so that each striker, acting on tappets, reverses the movement of 
the other at the same time as it reverses its own movement, and this 

of the invention is applicable to of steam or pneumatic 
hammers, rock drills, or other percussion instruments worked by fluid 
the striker of a stamper is applied to a moving cylinder 
cylinder is ——- ent its becoming chilled by its immersion 

at every —_ = . liquor in the 
face larger surface for the 


Soe and et ae 

reception ot the the jacket works more coolly in the guides. 
The coffers of deuaeb a are made with inclined gratings in two tiers, 
those of the lower tier inclined outwards and those of the upper tier in- 
clined inwards. The upper and lower gratings being made of corre- 
sponding size, the lower ones, when rent worn, can be used in the 
upper tier. The , ye: is ad with ore by 1 lied 
from a platform in iat cual tn ony Dina el 
travelling band, Sees or rising eye bars, properly timed in 
movements so as to avoid overcharge of the coff 

mm. a R, Macuire, Dublin, Ireland, “ Water filter.”—Deted 10th May, 


a this improved filter an inner case or filter pot is employed, which is 
removable, ma. serves to contain the filtering medium kept in its place by 
means of a perforated dia ee with a handle and attached to 
the filter pot by means of bayon 
17038. A. G. Lanzimorti, Paris, “ + nen the quadrature of circle.”— 

Dated 10th May, 1873. 

This relates to an instrument for obtaining a square equivalent toa 
circle, or vice aoa “which is constructed as follows: It poties 2 of a right- 
angled triangle, == side of the right angle of which is formed by a gra- 
duated alhidade, w! slides upon the other or of the —s Ss also 
graduated. The Tae a measures the circles, w: 
measures the sides of squares. To obtain th + square of a hang A 4 
measure its radius by means of the alhidade, which is done by sliding it 
until it comes in contact with the oe oP] of the triangle, when the 
figure, read off from the base with help of a calculation, will enable 
the square to be found. 


7, a H. Bastey, Salford, Lancashire, “ Telegraphs.”— Dated 10th May, 


The of novelty S this invention consist, First, in the employ- 
ment of the eo “code” of signals for flash light and sound telegraphing 
as described. be pay” ey for more easily and yf working 
the audible signal by it with an equilibrium valve in lieu of the 
ordinary valve or equilibrium ao piston and cylinder or compound 
ed as described. In apparatus to ensure the greatest aay - sig- 
—- the said code eed, per of cams arranged in alpha- 
bet order upon a shaft, each cam being so shaped pony wth No oe 1 
signal bel to the letter appertaining to it, when brought into com- 
munication with the flash light or —— instrument, or both at the same 
time. Fourthly, in a novel means of compressing the air for working the 
audible - in sailing vessels, which is also applicable to buoys. 
Fifthly, in improvements in n tae oe or “ buzzer” employed to give 
the audible signal for g effect of the Apne and a 
means of adapting the same for varying pressures. This part of the 
is li to signal whistles generally. 
1715. W. R. LAKE, London, “‘ Packing or baling cotton.”—A communica- 
tion.—Dated 10th tarp 1873. 
The invention relates to a peculiar mode of packing cotton for handling, 
shipment, and transportation. The object is to avoid the use of canvas 
ig, buckles, and bale-ties. These important results are attained by 
taking the raw cotton and twisting it in a continuous cord or rope which 
is spirally wound and firmly pressed upon a wooden axle. 


1715. A. Jamizson, London, “‘ Regulating the temperature of vulecanising 
apparatus for vuleanising india-rubber used for artificial teeth.”—Dated 
She maging ce tus is composed of a tube through which th 

apparatus is com: of a tube through which the gas 

flows to the furnace or burner under the vulcanising chamber or boiler, 
the b perred of gas admitted to the burner through this tube is regu- 
late the exy and contraction of mercury which is placed in a 
suitable vessel in connection with the gas tube, and is exposed to the 
action of the heat of the a oweagg = the vulcanising chamber or boiler, and 
thereby keep the i any ture desired by 
regulating the quantity of gas yh # to pass to the burner or burners. 


1717. W. 8. Harrison, London, ‘ Transmitting, indicating, and recording 
time signals, dc.” —Dated 12th May, 1873. 

The object of this invention is to enable time signals to be transmitted 
on telegraph lines without suspending, except for very short periods, 
the ordinary business of the wires, and to improve the method of con- 
trolling clocks by electricity, and to protect such clocks from the influence 
of other than time currents. It also relates to an improved method of 
connecting wires to electric ap tus, and to recording time signals 
whether transmitted mechanically or electrically. 


_ W. 8. Croupace, Dundee, N.B., “‘ Ships’ compasses.” —Dated 12th May, 
1873. 


This invention consists in illuminating the card or dial of steering or or 
standard or other compasses by night om the interior of the com 
bowl, thereby enabling the inventor to “ with the binnacle or 
outside lamps now usually — off a great economy in the 
consum of oil, obtaining — as ee the light not being put 
= by phone | seas or from force of eddy winds, and preventing 

the sight on dark nights at = 
poo J. rt Leeds, ‘* Machinery for bording or softening and graining 

leather.” —Dated 12th May, 1873. 

A backward and forward reciprocating motion is given to twoconductors, 
the leather is drawn by rollers and passes from one conductor to the other, 
whereby it is continually folded. Sometimes a — with a plunger 
above is used, having a reciprocating motion produced by cranks or other- 
wise; the plunger passes between a table and the plate. There is 
another plunger Sheiew the table ; one plunger folds, the other presses. 
1732. P. Keen and J. Dence, London, “ Apparatus for raising or clevating 

corn, minerals, '—Dated 12th May, 1873. 

This invention has y 3B its — pall pos a fi and 

lowering, advancing, or wing k, any ving ra motion to 
the elevator or machine, so that though suspended at a fixed point it is 
cal ~e of being adjusted to work poten Raa of or on either side of the 

eo /< _ Also in so constru' ro the Seoaaiee machine 

e movable parts are counterbalanced, a compensa‘ arrange- 

po feng t enoy w so that when out of a ee or vessel on a tidal river 

or water, Ww! soars Sey 0s eee aoe tinuous or sudden, such as 

pone of steam boats), th war be able to adjust itself without 
its continuous —— 

arrangements com- 

, radial, and other motions are given 


i 


er; at the same time the 

















1734. J. Dancrinoton, London, “* Obtaining reciprocating motion in percus- 
sive engines for drilling, —Dated 15 pb ye May, 1873. 





m 80 constructed as distributing 
ges in the cy during stroke. 
1762, A. ad Brussels, “‘ Joints for water, gas, steam, &c.”—Dated 14th 
vention consists in certain combinations of collars or 


coals, wether ar cl non ong hereb; “the ts 
Tass Y whether homes. ani teeth : ‘hips 
facility wa ‘sepllity the joint rer iw len aeteotly tight, and "with the inner dia. 
> ~ 

meter always equal to that 


it of the body of the pipe or conduit, so that no 
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THE SMITHFIELD CLUB SHOW. | 


or nothing that is new. Many of the engines and nearly all the | 


implements—using the word in its strict sense as applied to | 
chaff-cutters, turnip slicers, ploughs, and farm tools—are identical 


with those shown in 1872, or indeed with the exhibits of 1871 or | noticing every exhibit, keep our articles on the Smithfield 
1870. It is gratifying to find, however, on close inspection, that | Club Show in type year after year. What we wrote last year 
the workmanship and design manifest a steady, albeit slow im- | would apply with strict accuracy to dozens of exhibits this year. 
In this respect the show this year is superior to | Our duty, however, lies more properly in pointing out novelties, 
anything yet got togethe: cither at Islington or anywhere else, whether in design or construction, and describing them for the 


provement. 





assure them that the essence of commercial success in the pre- 
: ? , z .,,_ | Sent day lies in supplying the best possible goods at the lowest 
Tur display of implements this year at Islington presents little | possible price consistent with perfect workmanship and material. 


logue of the exhibits. Of inferior machinery we shall say 
nothing whatever ; in fact, it would be impossible to speak of all 
| that is thoroughly good. We might, if we adopted the policy of 


We have no intention of laying before our readers a dry cata- 





FIGel, 


thoroughly good as well as a very beautiful job cando, In the 
portable engines exhibited by this firm we noticed nothing 
new, 80 we may pass these over without further remark. Messrs. 
Clayton and Shuttleworth also exhibit a double flour mill, 
with 3ft. 6in. French burr stones. The design of this mill is 
quite novel, at least to us the upper portions, or stone beds, 
being united by a flanged and bolted joint, which imparts much 
rigidity. All the curves are very beautiful ; indeed, these mills 
are works of art in the matter of design, and induce us to believe 
that Mr. Rae, to whom, we believe, the credit is due, has been 
taking lessons from Owen Jones or Burgess. 

Messrs. Robey and Company, Perseverance Works, Lincoln 
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RUSTON, PROCTOR, AND CO.’3 PATENT STRAW BURNING ENGINE. 


if we except Vienna. There is little or no “slop” work. All; benefit of our readers. In this way progress is marked*and 


round the lower hall and in the galleries we find evidence of a 


recorded, and we believe that our records have not been alto- 


conscientious desire to make the things exhibited as good as they | gether useless in the way of promoting progress. 


can be, and this desire has been backed up, it is evident, by no 


Steam machinery first, from its importance, claims our atten- 


small amount of engineering ability and skill. In steam engines, | tion. In engines of all kinds we find almost at a glance that the 


especially, we find not only good workmanship and materials— 
and it is very difficult to get bad materials up to a fair polish— 


i Sy 
Nit 


amu Lif 
AA 
a : | i Mi 


AT 


but much that is elegant in design, and affords evidence of a 
competent knowledge of the action and direction of strains, and 
the proper methods of dealing with them with the utmost 
economy of material and labour. There is, too, a special 
absence of tawdry paint and glaring colour. In a word, 
English agricultural engineers have done something, more 
than they have yet done to prove that they are, 


as a body, entitled to take rank with the first mechanical engi- 
neers of the day. Of course there are exceptions, and we could 
— out firms who have still evidently a great deal to learn. 

us charitably hope that an inspection of the exhibits of their 
rivals will induce these gentlemen to adopt improved systems of 
construction; and that the voice of a discriminating public will 
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rise in the price of fuel has stimulated engineers to introduce all 
those expedients which are likely to promote economy. Feed- 











DAVEY, PAXMAN, AND CO.’3 PATENT FEED HEATER. 


water heaters, expansion slides, and steam jackets meet us at 
every turn, and little expedients, which show a very keen appre- 
ciation of the laws under which steam does its work most econo- 
mically, are by no means rare. 

As stationary engines, we must award the first place to 
a 20-horse power horizontal, exhibited by Messrs. Clayton and 
Shuttleworth. Both in design, execution, and material this fine 
engine is as nearly perfect, perhaps, as an engine of the kind can 


be, and it will be found to fully repay inspection. We need | 
| more than 27 1b. of coal per horse per hour, which is a very 


hardly point out that Messrs. Clayton and Shuttleworth have 
long enjoyed an excellent reputation for the construction of 


stationary engines; and we feel certain that this engine will prove | 
as satisfactory as the most conscientious endeavour to make it a | 








exhibited the wonderful little engine which attracted so much 
attention at Vienna, and which has already been illustrated in 
our pages.* It ought to be put under a glass case, as the most 
beautiful example of engineer's work on a small scale ever 
turned out. The other exhibits of the firm consist of portable 
engines and thrashing machines, in which we have found nothing 
novel, but a great deal that is excellent. 
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The Reading Ironworks Company exhibit two horizonta 
engines, one fitted with a condenser. These engines have not 
been got up for show purposes, but represent the ordinary work 
of the firm, and very good work it is, sound and serviceable, 
albeit the nuts of the glands are not polished, and the engines 

| make no further display in the way of paint or varnish than is 
| included in one, or at most two, coats of light lead-coloured 
| paint. Engines of the type exhibited enjoy much favour with 
millers; and with good coal and good boilers they require not 


excellent duty. 


* In Tne Evoreer for May 16th, 1873. 
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Messrs. Marshall, Sons, and Co., of Gainsboro’, show several 
fine portable engines, among which, and one of the most 
conspicuous in the Show, is a great 14-horse power, with the 
wheels behindt he fire-box. This engine is almost identical with 
that exhibited at Cardiff, and already illustrated in our pages.* 
This engine is a beautful piece of workmanship, and purchasers 
will certainly have no room to complain that they got too 
small an engine for the nominal power. 

It is net often that we meet with anything really novel in 
portable engines; Messrs. Alexander and Hoskin, Corinium 
Works, Cirencester, exhibit a portable engine, which we illustrate 
at page 384. It will be seen that the fire-box is very similar to 
those so much in favour with Belgian locomotive builders. That 
is to say it has a flat top, but Messrs. Alexander and Hoskin 
form the flanges outside, and so provide an excellent arrangement 
for taking the lagging. The cylinder is 94in. by 12in. stroke. 
The boiler is a very fine piece of work, and is shown without 
lagging. It contains forty-seven tubes, 2in. diameter and 7ft. 
2in. long. The flat tops of the outer and inner fire-boxes are 
stayed to each other. Inside the fire-box, on each side, are fixed 
five slightly inclined tubes of solid drawn steel ; these obviously 
provide very efficient heating surface, and materially promote 
circulation round the inner fire-box. They also tend, in some 
measure, to screen the vertical sides of the hox from the action 
of the fire, and so to promote their longevity. The cylinder has 
a flat foot, which is planed up and bolted to the flat top of the 
fire-box casing ; the cylinder is jacketed, but is not fitted with a 
separate expansion slide. The crank-shaft brackets are of 
wrought iron of very neat design. The crank-shaft plummer 
blocks are so fixed that they move upon a fixed point near the 
foot of the bracket, and being at the same time securely held by 
a tubular stay to the cylinder, and also bolted to each side of the 
bracket to obtain rigidity, the strain of the engine is removed 
from the boiler plates. The governors—Head's approximate par- 
abolic—motion bars, slide and ‘throttle valve spindles, are all 
carried by a plate, independent of the boiler, which is firmly 
keyed to the tubular stays. The boiler is also provided with an 
annular water-heater and mud collector, which was described in 
our impression for March 22nd, 1873. The hind axle carrying 
the road wheels is fitted with spiral springs, which are each con- 
tained in a case bolted to the fire-box ; when the engine is running 
the springs are released by screws at the tops of the boxes, and 
oscillation is thus prevented. The front wheels are carried by a 
cast iron fore carriage, with a ball and socket joint, and locking 
chains are dispensed with. Altogether this engine reflects much 
credit on the designer and maker, and we shall be disappointed 
if it does not find favour with agriculturists and others. We 
understand that on trial it has given very good results, and we 
shall probably-have more to say about its economic efficiency. The 
saine firm also exhibit a horizontal and a vertical engine, both of 
which we shall illustrate in an early impression. 

The production of traction engines appears at present to rest 
with four firms only— Messrs. Aveling and Porter, of Rochester ; 
Messrs. Burrell, of Thetford; Messrs. Fowler, of Leeds; and 
Messrs. Tuxford, of Boston. The first-mentioned firm exhibit 
two traction engines, one, to save space, being mounted on a 
wagon. It would be superfluous to describe engines which are 
known and valued literally all over the world. The engine 
shown by Messrs. Burrell is not of their latest pattern, such as 
that exhibited at Hull, but is one of the chain gear engines, 
identical with that which, it will be remembered, did such excel- 
lent service at Wolverhampton. Messrs. Burrell have apparently 
given up the use of india-rubber tires ; at least, the engine exhi- 
hited has plain wheels. 

Messrs. John Fowler and Co., of Leeds, exhibit a pair of 
engines self-propelling, including some novelties of design in- 
tended to simplify the machine. One of their engines of 16-horse 
power is intended to represent the double engine system. These 
engines are so well known that they require no detailed descrip- 
tion from us. We may, however, remark that this engine is 
constructed exclusively of malleable cast iron, wrought iron, and 
steel—no common cast iron being employed. This renders the 
engine very light in weight, but remarkably strong. Messrs, 
Fowler and Co. also exhibit a set of roundabout tackle, which is 
quite new. It consists of a patent windlass, mounted on four 
wrought iron road wheels. ‘The drums are placed horizontally, 
and are fitted with Fowler’s patent self-acting coiling gear. This 
ensures the rope being correctly coiled, and also paid out at any 
angle required, without passing round any pulleys. The anchors 
are constructed so as to keep themselves back or pull themselves 
forward, as the nature of the field or the work may require. 
Messrs. Fowler claim for this tackle : That the rope requires less 
bending, as it only passes over three pulleys, and that the tackle 
requires much less fixing than is the case in any other system. It 
can be worked by two men ; but it is recommended that two extra 
boys attend to the anchors. The material and workmanship are 
admirable. The system of ploughing represented by this gear is so 
simple that the only matter for wonder is that it has not been pro- 
posed and adopted long since. We shall illustrate it in an early im- 
pression, and therefore reserve detailed description. Another 
novelty exhibited by Messrs. Fowler is a patent balance steam 
plough, combining a rigid frame with an adjustment for the width 
of the furrows. This is an essential point in steam-cultivating 
implements. The skifes are thrown off the line of draught. by 
means of wedges. This puts the frame at a greater or less 
angle with the work that is to be done, and enables the furrows 
to be adjusted from Sin. to llin. This is quite a new arrange- 
ment, and seems to be the best method yet introduced for 
effecting the object required. The frame is perfectly rigid, but 
by the aid of the “staple” wedges the breadth of the cut can be 
adjusted to the eighth of aninch. At the same time the ap- 
pliances required to effect this object are so simple that they may 
be put into the hands of the roughest country fellow that ever 
followed a plough without a chance of disarrangement, and any 
man of the most ordinary intelligence can be instructed in their 
use in about three minutes. 

Messrs. Tangye Brothers and Holman exhibit four “ special” 
steam pumps, the largest having a 10in. steam cylinder and a 
Sin. pump-barrel, the stroke being 2ft. Without going into 
minute details, we may recal to the memory of our readers the 
fact that one of the most noteworthy features about these 
machines is the construction of the pump valves. The valves 
themselves are of the mushroom type, working on a central 
spindle. They are of brass and beat on an india-rubber seat, 
this seat being made of specially prepared and very hard 
rubber. In pumps working under high lifts it has always 
been found that the valves beat heavily, when their return 
to their seats is synchronous with the reflux of the water 
in the rising main at the end of the stroke, and various 
devices have been employed to get over the difficulty. Thug, 
in the Cornish engine, the pump valves are subdivided 
so as to get a large opening with a very small lift and 
fall of the valve. Messrs. Tangye, however, adopt a different 
arrangement, patented by Mr. Holman. Instead of leaving 
the return of the valve to its seat dependent on the regurgita- 





* See Tue Enorveer for August 23rd, 1872, 





tion of the water in the rising main, they give the valves a 
positive return motion through the water instead of with it, and 
thus the moment the column of water ceases to rise and just 
during the instant it is at rest before the reflux commences, the 
valves drop on to their seats, falling through the column of 
water, as we have said, and thus concussien is avoided. The 
means by which this object is effected are the simplest possible. 
We have said that the valves work ona spindle. Over each valve 
and resting against the lid, or the seat of the upper valve, is fixed 
a short length of stout india-rubber pipe, which acts as a spring, 
returning the valve to its seat in a 










CZ moment. The annexed sketch suffices 
SST ih EE (to illustrate the principle, though not 
| N the details, of the arrangement. A, 

i N central spindle ; B, india-rubber pipe 

\ i N spring; C, valve. The action of these 

\ i N valves is very efficient; so good that it 

N im: N is possible to drive large pumps at sixty 
mG ASN strokes a minute, when, without the 

N springs, the same pump could not be 





driven at more than thirty strokes with 
safety. Messrs. Tangye also exhibited 
the largest horizontal engine they have 
yet made on their well-known system. 
This engine is nominally of 18-horse 
SS SSMY¥ power, and is a very fine piece of work, 
MLL, it}, jacketed cylinder and separate 
cut-off slide. As we hope to illustrate it 
in an early impression, we shall enter into no details at present. 

An article like this is of necessity—or of malice prepense, per- 
haps some of our readers will say—discursive, and we must be 
excused, if leaving the ground floor, we mount to the South gal 
lery, and speak of one of the few novelties exhibited which 
possess special interest for engineers. This is a well made hori- 
zontal engine, exhibited by Messrs. De Negri and Herrmann, 
Hornsey Ironworks, Blenheim-road, and fitted with Mr. De 
Negri’s patent expansion gear. It will not be easy to make this 
gear intelligible without a drawing, but we shall try. There is an 
ordinary slide valve, worked by an eccentric, with double ports 
for the admission of steam through it. On the back is fitted an 
expansion plate—gridiron. In the centre of the main slide 
is astud, on this stud works a small bevel wheel in the same 
plane as the valve, and on the boss of this is a cam, driving the 
expansion slide by the aid of two small rollers. If, now, the 
bevel wheel were left at rest, and the cut-off slide werefixed with 
the ports open, the whole affair would act nearly as an ordinary 
single slide. If, however, the bevel wheel were caused to revolve, 
the cut-off valve would be shifted to the right and left alter- 
nately ; and if the bevel wheel made two revolutions for each 
revolution of the engine, then would the gridiron slide act as an 
expansion valve, and cut off the steam earlier or later in the 
stroke, according to the position of the bevel wheel. Now the 
gridiron slide has what appears at first sight to be a valve-rod, 
but is really the axle of a second bevel wheel. The engine is 
fitted with a small secondary crank shaft and drag link. This 
secondary shaft works the governor, and a bevel wheel on the 
sleeve of the governor causes the rotation of the spindle of the 
bevel wheel in the valve-box. But the sleeve of the governor is 
fitted with a kind of screw, and as it rises or falls so it gives the 
second driving bevel wheela positive or negative motion, and soalters 
the pointof thestroke at whichthecam shifts theslide. Thespindle 
of the gridiron valve is squared and slides in a box on the end of 
the little lay shaft from the governor bevel gear. We feel that 
we have hardly made the action of this gear comprehensible, nor 
will it be easy to do so without the aid of a model. Complex as 
the arrangement appears on paper, it is in reality comparatively 
simple, and it is beyond question extremely elegant in design, 
and, as we are informed, efficient in its action. The engine will 
be found to repay inspection ; it is of very good and somewhat 
unusual design, and the finish reflects much credit on the 
makers. 

Not far from this engine will be found the exhibits of Messrs. 
Hayward Tyler and Co., of Whitecross-street. These consist of 
a selection of pumping machinery, including also a small vertical 
boiler with engine attached ; the pumping machinery mainly 
consists of a set of three-throw brass pumps; a very neat arrange- 
ment of pony gear, and a pair of California pumps, all on one 
frame ; a portable boiler proving pump, and a selection of hand- 
pumps ; and a brewer's shive-cutting machine. Also a selection 
of the “ universal” steam pump, for mining and general pur- 
poses, which obtained the medal for progress at Vienna. These 
pumps have been so fully described, and are so well known by 
most engineers, that any further description is needless. The 
workmanship of these exhibits is very good; that they bear a 
high character for efficiency is probably well known. 

Returning to the lower hall, we find at the stand of Messrs. 
Garrett, of Leiston Works, Suffolk, one 12-horse double cylinder, 
one 10-horse single cylinder, and one 8-horse power single cylin- 
der portable engines. There is nothing novel about these engines, 
but the workmanship is very good. They are fitted with a 
patent water-heater, which has already been described. in our 
columns. The pump is of the continuous-action type, and a por- 
tion of the waste steam is included with it in the overflow pipe, 
and so effectually raises the temperature of the water. This is 
one of the many excellent feed-water heaters which have been in- 
troduced of late years. We see that Messrs. Garrett have also 
introduced a material improvement in the construction of the 
well-known single fan of their thrashing machines. 

Messrs. Barrows and Stewart, of Banbury, showed a portable 
almost identical with that illustrated in our impression for Nov. 
8th, 1872. Indeed, it would take up much more space than we 
can spare did we refer to all the exhibitors of portable engines. 
We beg to call the attention of those firms we have not named to 
the first paragraphs of this article. In every case, as we have 
said before, we notice a steady improvement, and a desire to turn 
out more and more perfect work, 

Messrs. Ruston and Proctor, of Lincoln, show a horizontal 
engine with a feed-water heater, and straw-firing portable engine. 
It forms no part of our purpose to enter into any controversy as 
to who first introduced straw-burning engines, but it is at least 
certain that since Mr. Head introduced Schemioth’s patent with 
his own improvements, a demand has apparently been created for 
engines capable of burning straw, and several devices foraccomplish- 
ing the required purpose are now in the field. Under Messrs. Head 
and Schemioth’s patent the straw is fed in continuously about 
the mid-level of the fire-box by revolving rollers. In Garrett's 
engines the straw is introduced through a species of open mouth- 
piece. But in Ruston and Proctor’s engines the straw is 
in continuously through a curved ashpan and hopper. No grate 
bars are used, and the whole of the air required for combustion 
enters. if we may use the word, with the straw. The straw is 
in the condition of a wick continually thrust up into the fire- 
box, the lower front edge of which last is protected by a curved 
wrought iron plate from the action of the flame, to which, how- 
ever, it cannot be much exposed, as the incoming rush of air will | 
hardly fail to carry the flame away. We understand that the | 
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trials made with this engine have given very satisfactory results. 
It is also fitted with the arrangement of stop valve and the patent 
tubular stay which have already been described in our pages, and 
also with a patent arrangement by which the governor regulates 
the point of cut-off. This is se simple as to require but a few 
words of description. The cut-off eccentric rod lays hold of the 
upper end of a link rocking on its lower extremity, which is 
jointed to the boiler. The valve rod is provided with a continu- 
ation, also jointed and coupled at the crank-shaft end to a block 
travelling in a slot in the link. The block is balanced by a lever 
and weight, and the governor raises and lowers the block in the 
link and so determines the point of cut-off. The horizontal 
engine exhibited by this firm is fitted with the same expansion 
gear. 

Messrs. Davey, Paxman, and Co., of Colchester, exhibited two 
of their admirable engines with the Davey-Paxman patent vertical 
boiler, which we are happy to know continues to maintain the 
high character we gave it some two or three years ago. This 
firm also show two novelties in the shape of water heaters, 
The patent rights are not secured in France for one, and therefore 
we do not feel at liberty to speak about it. The other we illus- 
trate as applied to a vertical and to’a portable engine. The 
entire apparatus is much less in size than an ordinary hat, and its 
construction will be comprehended in a moment. The pump is 
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Davey, Paxman, AND Co.’s HEATER. 

continuous in its action, and delivers the overflow water into a 
chamber with a perforated bottom, from which the water falls 
through the exhaust steam into the tank, from which it is again 
drawn by the pump. The arrangement is, as will be seen, ex- 
tremely simple, and as the water is raised nearly or quite to the 
boiling point, and as the tank is tolerably roomy, it is beyond 
doubt that a good deal of deposit is thus cast down which would 
otherwise enter the boiler. We shall illustrate the second water 
heater, which is totally different in construction, in an early 
impression, 

Messrs. Howard, of Bedford, make a large display. They 

show two or three sections of the patent safety boiler, now so 
well known and largely used, and steam ploughing tackle in many 
respects new. Messrs Howard have promised on three separate 
occasions that they would supply us with drawings of their 
ploughing engine, but they have always failed to keep their 
promise, and for this reason the Howard ploughing engine 
remains at this moment the only English ploughing engine 
which has not been illustrated in our pages. One of 12-horse 
power is exhibited at Islington. The most important exhibit, 
however, is a small model of the new self-moving anchor, which is 
quite novel and very ingenious. Its construction may be de- 
scribed briefly as follows. A vertical drum is fitted with a wire 
rope which lies along the headland, and is firmly fixed at one 
end. As the anchor advances along the headland the rope is 
payed out from the vertical drum. If the rotation of the drum 
is stopped the anchor comes to rest. In the bed of the frame is 
fixed a bolt anda simple switch beneath the horizontal drum 
round which the plough rope runs. On the vertical drum 
shaft is a pitch-wheel carrying a pitch chain; this chain 
is fitted with a hook. Now, so long as the plough is advancing 
towards the anchor the bolt to which we have referred holds the 
vertical drum, and the anchor is at rest. The moment the 
plough begins to recede from the anchor the main pulley begins to 
rotate in a reverse direction, and at once pulls the bolt out of gear 
with the vertical drum, which then revolves freely, and the 
anchor, under the diagonal pull of the rope, advances along the 
headland until the hook on the pitch chain catches a lever, and 
shooting the bolt into gear with the vertical drum, arrests its 
motion and that of the anchor. The length of travel of the 
anchor is determined by that of the pitch chain, which is adjust- 
able. The firm also show a new self-turning cultivator and 
several other implements of excellent construction. 
Messrs. Picksley, Sims, and Co. showed somewhat of a novelty 
in the shape of a new balance mower. By slackening the bolts 
which secure the draught-pole and seat iron to the draught- 
frame, the draught-pole, together with the whole of the appa- 
ratus for carrying the driver, can be shifted backwards, so as to 
alter the balance. The forward part of the gear-frame and of 
the draught-frame are connected by a link lever, which is fitted 
with a catch, working in a quadrant on the side of the draught- 
frame. By shifting this link lever, the forward part of the gear- 
frame is raised or lowered, and the points of the fingers and 
cutters tipped up or down, according as the nature of the crop 
to be operated upon may require. Instead of the fingers being 
placed on the under side the finger-bar, which o‘ten causes 
clogging, the machine to which we refer has the fingers secured 
to the top side, the under side being perfectly smooth and having 
no projections or indentations where obstructive matter might 
accumulate. 

Messrs. Ashby, Jeffery, and Luke, of Stamford, in addition to 
their usual display of chaff-cutters with the prize foot-lever 
reversing apparatus, exhibit also a very well built 20-horse power 
portable steam engine with reversing gear, The parts are well 
arranged, and the whole of the workmanship very creditably 
finished. They also show a specimen of their vertical engines, 
already described in our report on the Hull Show. 

It is to be regretted that the heavy fog of Tuesday and 
Wednesday militated against the success of the Show. To judge, 
however, by the crowds who filled it each day, this appears 





likely to be, in spite of the fog, one of the most successful 
meetings known in the records of the Club. 
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RAILWAY MATTERS. 
Ir is stated that the Ryedale Railway is so far advanced that 
the contractors expect to open the line from Kirby to Helmsley on 
the Ist of January. 


THE Great Western Company contemplate applying for powers 
to construct a railway from near Pontypool to a junction with the 
North-Western at Blaenavon. The new line will, to a t ex- 
tent, be nantperetel withthe Monmouthshire, only that the latter 
runs through valley, and the former will be some hundreds of 
feet above. It is probable that the scheme will be strongly 
opposed by the Monmouthshire and North-Western companies. 


A PLAN for a new line of railroad from Montreal to Portland and 
Boston has been perfected. The Eastern Railroad Company will 
control the line, and will guarantee a J ny rtion of the business to 
the Portland and Ogdensburg Road. The Portland and Ogdensburg 
Company will push the work of completing their in New 
Hampshire and Vermont, so as to be ready for business in a few 
mon The section connecting thence with Montreal will also 
be constructed as soon as possible, 


THE great impediment to the construction of the Canadian 
Pacific Railway in British Columbia is caused by the Cascade 
range of mountains near the coast. No really practicable route 
across this range has been een’ > to a recent period. The 
only alternation seemed to be the valley of the Fraser with its 
terrible canons and its ‘‘ great bend” to the south. If we are to 


believe the rt which now reaches us from British Columbia, 
the engineers have discovered two practicable routes through the 
Cascades to the Pacific coast, 


TuE following memorial has been addressed to the board of 
directors of the North-Eastern Railway, and is signed by 650 
enginemen ; it is dated August Ist 1873:—‘‘ We the undersigned 
enginemen under your employ, beg most respectfully to ask you to 
intercede on our behalf for the better working of the block signals, 
as the way it is worked is contrary to the working on all other 
railways, and should the same practice be continued the most 
disastrous consequences may ensue as bad weather approaches. 
What we complain of is the not working of the auxiliary or distant 
signals when a train is required to stop ; as it is impossible to stop 
at the home ~ om if the distant signals are not worked, as we 
cannot see the home signals at many stations and block cabins till 
we approach within a short distance of them, And likewise we 
beg to call your attention to the slackness of the auxiliary wires at 
stations as well as at block cabins, as they are kept so slack they 
will not raise the signals as we can understand them. Should you 
not be able to get any of these bad arrangements altered will you 
please cause more time to run the trains, so that we can stop at 
all cabins to ascertain if the line is clear, for our own safety as 
well as for the safety of the public at large.—We remain, Sir, 
your most humble and obedient servants, ENGINEMEN IN YOUR 
EMPLoy.” 


THE following figures relate to the London coal imports and ex- 
ports during November in 1872 and 1873, Theimports by railway 
and canal were :— 


1873. 1872. 

Tons. Tons. 
London and North Western .. .. 99,364 oe 84,690 
Great Northern .. .. «. «. o« 90,047 “ 76,292 
Great Western .. .. oc «+ « 54,434 os 47,908 


Miidieme 2c co ce co cs co co 147,556 es 140,883 
Great Eastern eo co cc cc co 6,007 oo 54,518 
Gowle Westtm .. 2. so co ce 2147 oe 2902 
London, Chatham, and Dover.. .. - oe - 
London, Tilbury, and Southend _— ee - 
1018 es 946 


South Eastern eo 60 02 o 
London, Brighton, and 8. Coast .. © — am ~ 
Grand Junction Canal... .. .. 905 on 883 
Roo. «=. GT . . eee 
Increase in November, 1873 .. .. - 7 we 52,925 


As compared with November last year the imports, both by rail and | 


sea, show a fairincrease, All the lines of railway on the list, except 
one, show increases, It is, however, worth noticing that compared 
with November in 1871, the railway carriage shows but some 
30,000 tons increase, while the sea freightage actually yields near 
upon 20,000 tons decrease, leaving the net gain in November, 1873, 
over November, 1871, but a poor 10,000 to 12,000 tons. The im- 
ports by sea during the past month be — 











ips. Tons. 
Newcastle .. .. oc cf oe oc 202 i. ee 182,719 
Seaham .. 22 cc cc co «2 of WW ee 9,074 
Sunderland .. .. se cc oe oc &1 — 50, 205 
Middlesbrough .. «2 «. «+ os 2 oo ee 724 
Hartlepool .. «2 cc oc of o G1 - - 23,286 
Blyth oe 0c e eo os 60 _ 
Scotch ee 17 
Welsh on 6a Ae! com, oe! 0 7 ee 
Ca ee 
Duff ee eo ce ee ee eel oe ee _ 
Gesell goad 1c cc cs ct ce oe oe 2,412 
Cinders .. «. «+e «oc of of of 10 ee ee 2,204 
Culm .. cc of c¢ of of co = os ee _ 
Total for Nov. 1873 .. «2 «2 «2 «- 459 oo hee 237,484 
Total for Nov. 1672 .. co cc cc co 447 < 226,413 
Increase in Nov. 1873 ... «+ e 12 ee 11,071 


The imports by rail and sea for Nov., 1873, were thus 699,431 tons, 
against 635,435 tons in Nov., 1872, showing an increase of 63,996 
tons. The total imports from all sources for the current year, 
from January Ist to Nov. 30th, were 7,103,090 tons, against 
6,907,579 tons for the corresponding period of 1872, showing an 
increase in 1873 of 195,511 tons. The total exports from January 
1st to Nov. 30th this year were 1,581,912 tons, against 1,495,013 
tons for the corresponding period of last year, showing an increase 
for the present year of 86,899 tons. 

WE are infermed that Mr. Richard Martin, acting upon a recent 
suggestion in the Pall Mall Gazette, has associated with himself 
two or three gentlemen who have determined on establishing a 
Railway Travellers’ Protection Society. The objects are thus 
defined in the draft ee eg :— The object of this society is 
to provide a medium between the travelling public and the rail- 
way companies; to create an influence that shall secure for 
travellers safety, punctuality, and comfort, and, while securing 
passengers proper compensation for injuries to person or to goods 
in transit, to save those companies who honestly strive to give the 
public these advantages from speculative actions for damages 
arising from accidents. The society will provide an office in London, 
where a register will be kept of railway accidents, of new inven- 
tions for the greater comfort of passengers, and of all other cog- 
nate matters of general interest. The society will receive and 
investigate complaints inst railway companies, whether for 
unpunctuality, for want of accommodation, or any other cause: and 
if these are found to be reasonable, and capable of being adjusted, 
every effort will be made to have the company’s attention directed 
thereto and the secured, The society will examine all 
railway bills that be brought before Parliament, and call 
attention to any general clauses that may appear to be objection- 
able, they will also promote such bills as may appear to be necessary. 
The society will not attempt to interfere with the management 
of any particular railway, or to introduce any measures clearly 
antagonistic to the property of railway sharchollers, Itis pupeeen 
that the council shall meet at least once a fortnight, or er 
if ———s The subscription is to be 10s. annually, a donation 
of £10 will constitute a life member. The proposes to 
take power to mvest money in the stock of way company 
at whose annual meetings it may wish to have a voice. It is pro- 
posed to enact that no ber of the il or any other person, 
except the salaried officials, shall receive any pay t t 
from the funds of the society on any — whatever, but it 
will be lawful for the general meeting of members to vote special 
donations for exceptional services at their discretion. 








NOTES AND MEMORANDA. 


Corre, which has been adulterated with substances containing 
starch, may be agitated with a dilute solution of potassa, filtered, 
diluted with much water, when, on the addition of iodine solu- 
tion, the blue colour appears. 

As a preventive of boiler incrustations milk of lime and baric 
chloride are recommended ; the former for the precipitation of the 
lime bicarbonate, the latter for that of the gypsum, before the 
water is run into the boiler. 

In Germany alone the manufacture of beetroot sugar from 1400 
tons in 1837 had expanded to 263,000 tons in 1871. There was 
also an increase of 150 per cent. in the amount of sugar consumed 
per head between these dates. 

THE production of coal in Germany is steadily extending. 
Advices received last week from Brussels state that the extraction 
effected at the Saarbriick mines in October was the largest ever 
realised in any single month, having amounted to 404,604 tons. 
The consumption of German coal is extending in France, Belgium, 
and Holland. 

In Dingler’s Polytechn Journal, R. Weinleg gives the fol- 
lowing as a covering for steam pipes :—Loose paper is wrapped 
round the pipes and painted with thin syrup ; on this is painted a 
mixture of 4 bushels of loam, 6 bushels of sand or coke-dust, 
3 pails of syrup, and 30 Ib. of graphite ; the mass is put on 20 mm. 
thick, and painted with oil or tar. 

AccorDING to F. Kessler a series of analyses of samples taken 
from the converter at different stages of the Bessemer process 
proves that the total amount of carbon shows a relative increase at 
the beginning, and that it diminishes only after the silicon has dis- 
appeared ; the phosphorus increases by reduction from the slag ; 
the same is the case with the sulphur, although in the first stages 
it decreases. 

BosRowNICcKI, of Paris, says the Scientific American, proposes 
to pre ammonia salts from the ammonia liquor of gasworks 
by acidifying and then treating it with fluoride of silicon, chloride 
of silicon, hydrofluor silicic acid, or an alkaline silicate. The 
silicon compounds carry down the suspended bodies and those in 
solution, and hold them in a solid or half solid form. Bobrownicki 
calls the precipitate a silicoid. It furnishes the crude material for 
preparing ammonia salts in the usual manner. 

To detect tumeric in rhubarb and yellow mustard the powdered 
substance is shaken with absolute alcohcl ; the rhubarb extract is 
yellowish-brown, if adulterated with tumeric light yellow ; con- 
centrated solution of borax produces a deep reddish-brown coloura- 
tion, which in the case of pure rhubarb is turned light-yellow by 
concentrated hydrochloric acid, but in the presence of tumeric 
turns only slightly paler. The filtrate of pure mustard is turbid, 
is turned light-yellow by borax, and discoloured by hydrochloric 
acid ; in the presence of tumeric the filtrate is turned brown by 
borax, and does not change its colour by hydrochloric acid. 


WHEN water, saturated with sulphurous acid gas, is allowed to 
act upon zinc powder, the metal dissolves without the emission of 
gas, and the liquid becomes of a pale yellow colour, and possesses, 
in a high degree, the power of dissolving indigo. Schiitzenberger 
has lately been investigating this subject, and finds that this de- 
colourisation is the result of reduction. The liquid above-men- 
tioned, in its free condition, is extremely unstable ; but if a con- 
centrated solution of bisulphite of soda is allowed to act upon the 
zinc powder, a soda salt of the new acid is obtained, which pos- 
sesses reducing powers not less remarkable than those of the free 
acid itself. 

As india-rubber plates and rings, says the Journal of the Franklin 
Institute, are now used almost exclusively for making connections 
between steam and other pipes and apparatus, much annoyance is 


| often experienced by the impossibility of effecting an air-tight 


| connection. This is obviated entiregly by employing a cement, 
which holds equally well to rubber and the metal or wood. Such 
cement is prepared by a solution of shellac in ammonia. This is 
best made by soaking pulverised gum shellac in ten times its weight 
of strong ammonia, when a shining mass is obtained, which, in 
three or four weeks, will become liquid, without the use of hot 
water. This softens the rubber, and becomes, after volatilisation 
of the ammonia, hard and imperviable to gases and fluids. 


THE estimated pig iron production of the United States for 1872 
has generally been placed at 2,300,000 tons of 2000 Ib., and this has 





been regardedas high. The American Manufacturer says :—‘‘ We 
| have had reported to us 2,662,5342 tons of 2000 lb., and reckoning 
| the furnaces of whose production we have no figures, we doubt if 
| 2,750,000 tons would be excessive as the make of 1873. The num- 
| ber of furnaces has generally been placed at 600. We have 
' reported 205 hot blast charcoal, 87 coal blast, 196 bituminous and 
coke, and 223 anthracite, making a total of 712 furnaces. In addition 
to these there are nearly 50 furnaces projected or building. On some, 
work has already been commenced, on others the site has been 
purchased, while on others there has been only a company formed. 


| In arecent communication to the French Academy of Sciences 
M. Truchot stated, as the result of observations made at Clermont- 
Ferrand, about 1330ft. above the sea, at the summit of the Puy- 
| de-Dome, 4880ft. and the Pic-de-Sancy, 6280ft., that the amount 
of carbonic acid in the air diminishes with altitude. He now 
finds, by a similar series of experiments, that, singularly enough, 
the diffusion of ammonia in the atmosphere follows a directly 
opposite rule. Thus the air at Clermont-Ferrand contains from 
1} to 2? milli es of ammonia per cubic metre, the quantity 
being greatest during the prevalence of mist or gentle rain ; the 
air at the summit of the Puy-de-Dome gave 3 1-5th milligrammes 
in bright sunshine; and that of the top of the Pic-de-Sancy 
5} milli mes in the sun, and more than 54 during a mist. 

Dr. Gresster, of Bonn, has, we understand, contrived an 
electrical vacuum tube that may be lighted without either induc- 
tion coil or frictional hi It ists of a tube an inch or so 
in diameter, filled with air as dry as can be obtained, and hermeti- 
cally sealed after the introduction of a smaller exhausted tube. 
If this outward tube be rubbed with a piece of flannel, or any of 
the furs generally used in exciting the electrophorus, the inner 
tube will be illuminated with flashes of mellow light. The light is 
faint at first, but gradually becomes brighter and softer. It is 
momentary in duration, but if the tube be rapidly rubbed an 
optical delusion will render it continuous. If the operator has at 
his disposal a piece of vulcanite, previously excited, he may, after 
inducing signs of electrical excitement within the tube, entirely 
dispense with the use of his flannel or fur. This will be found to 
minister very much to his personal ease and comfort. He may 
continue the experiments, and with enhanced effect, by moving 
the sheet of vulcanite rapidly up and down at a slight distance 
from the tube. 

A cuRIOUS experiment, due to capillary attraction, was described 
ata recent session of the French Academy of Sci It ists in 
placing in a flask a small quantity of bisulphide of carbon, and insert- 
ing into the liquid a small tight roll of filtering paper, which passes 
up through a hole in the cork. Owing to the porosity of the paper 
the bisulphide ascends, and on coming in contact with the atmo- 
sphere evaporates very rapidly. A temperature is thus produced 
oF very nearly 0 deg. Fah. under ordinary circumstances. The 
water held in a vaporous condition in the air is consequentl 
condensed and precipitated in the state of hoar frost, which, wit 
the bisulphide, ferms, it is said, a peculiar hydrate, which is 
deposited on paper in a white layer. As new quantities of the 
bisulphide are continually supplied, the phenomenon continues 
until a mushroom-shaped excrescence, per! an inch in height 
and broad in proportion, surmounts the flas! MM. Dumas and 
Chevreul suggest that this may point to the explanation of certain 
geological ey ey such as ferruginous an lcareous concre- 














tions, of which the forms are identical with that of the artificial 
stalagmite described, 





MISCELLANEA. 


Forty ONE new blast furnaces were finished and put in blast in 
the United States in 1872, and forty-two so far this year. 

In the United States, “4490 different post-offices are furnished 
with weather charts so as to be of material service to the agri- 
cultural community. 


AN official trade return just received from the United States, 

timat e production of iron and steel rails this year in the 
United States at 850,000 tons, as com with 942,000 tons in 
1872. It is expected that about 3000 miles of new railroad will be 
completed this year in the United States. 

A SCIENTIFIC party engaged in making a geological survey of 
Missouri, report that they have just discovered the existence, in 
inexhaustible quantities, of the finest iron ore yet diseovered, at 
an available point on the Gasconade river. The ore is principally 
of the specular kind, is highly magnetic, and is pronounced superior 
to the Iron Mountain ore, 

Ir is said that a mine recently discovered in south-western 
Colorado, is likely to prove the richest gold deposit in the known 
world. It is asserted that specimens taken out at random from 
various parts of the vein just as they lay on the surface, and which 
were thought to be of little value, assayed at the mint in Denver 
as high as 36,000 dols. per ton. 


ACCORDING to the Scientific American, the Fireless Engine Com- 
pany have obtained the permission of the Board of Aldermen of 
New York to run their machines on any of the city railroads above 
Fourteenth-street. This is a most important concession, and must 
be taken as an admission by the city authorities that the system 
can safely be worked without danger on the street rails. 


AccoRDING to the Times of India, some specimens of Zanzibar 
coal, sent by the political agent to the Government of Bombay, 
have been favourably reported upon by Mr. Medicott, the head of 
the Geological Survey in Calcutta. Mr. Kirk is of opinion that 
the newly-found coal beds are of the same geological series with 
the coal beds of the Zambezi, the surrounding rocks being identical. 

Surveys for the Stanthorpe extension of the Southern and 
Western Railway at Queensland have been completed. A portion 
of the country from Stanthorpe to within eight miles of Warwick 
is extremely wild and rugged, the line between these points being 
skirted by basaltic and granitic outcrops of the most formid- 
able character, The fall from the shoulder of the Dividing Range 
in Warwick is 1500ft., and the length of the line between forty- 
five and forty-six miles. 

Mr. Baker, Inspector of Factories, notices in his report, re- 
cently issued, that gas engines are coming into use in various 
trades, particularly for small letterpress printers and riband 
weavers. In the neighbourhood of Coventry, he observes, steam 
power forming a considerable element of expense in the weaving of 
ribands, the gas engine has been applied to do the work of boys of 
thirteen or fourteen years of age, = used to turn the machinery, 
and the invention is acceptable, as relieving labour of some part of 
its fatigue. 

One of the most curious exhibitions is reported open for a few 
days in the Imperial Library, Berlin ; it consists of that could 
be collected, whether written, drawn, or painted, illustrative of 
the late Franco-German war; technical works, poetry, songs, 
articles from journals and other publications produced in Germany 
and other countries. All the branches of military literature are 
repr esented, and each has its own special division, from the most 
important to the most trivial productions, from works on ambu- 
lances to military r » novelettes, and verses. The collec- 
tion is divided ipto thirty-four classes, twenty-eight of which are 
devoted to printed matter, and six to engravings—one of the latter 
being assigned to caricatures, which form a very large series. 

WE understand that the contract for opening a canal through 
the Isthmus of Corinth has been awarded to M. Tuvini, an 
Athenian banker. The conditions of the agreement are that the 
canal shall have a minimum depth of 28ft. and a breath of 137ft. 
at the base. A basin and docks, with storehouses, Xc., covering 
an area of seventy-one acres are to be constructed, at half the dis- 
tance, and the basin is to have a sufficient depth of water to float 
the largest vessels. The work is to be completed in six years under 
a penalty of £12,000, and M. Tuvini has obtained the entire grant 
for 99 years, It is estimated that the expense of the undertaking 
will reach about £800,000. The advantages to be gained are the 
avoidance of the détour of the Morea and the doubling of Cape 
Matapan, a dangerous coast in stormy weather, thus materially 
lessening the journey between Greece and the western countries 
of Europe. 

THE tribunal de Premiére Instance of Brussels has recently 
pronounced a decision which will be interesting to railway 
travellers in England. The railways in Belgium are the property 
of the State, and it was against the State that a traveller sought 
damages for delay in the performance of a journey. On the lst 
of February the complainant took a ticket at Brussels for Mar- 
chinennes. The train started at the time fixed, but was detained 
for three-quarters of an hour near Charleroi in consequence of the 
line being blocked by goods trains, The traveller sought 300f. 
damages for the aes to which he had been exposed. The 
counsel for the State resisted the demand, contending that the 
delay to which the plaintiff had been subject was the result of 
inevitable accident, and further, that, according to the terms of 
the contract upon which a railway ticket was granted, no com- 
pensation greater than the amount of the fare paid could be 
demanded. The court overruled that objection, and decided that 
the blocking up of the line by an accumulation of trains “ consti 
tutes a fault on the part of the administration, since it is not to 
be contested that it is bound to assure a free passage and the 
punctual arrival of the trains which are under its control.” The 
court made an order against the State to pay to the plaintiff the 
sum of 150f. as damages. 














Mr. SMITHELLS, general m er of the Caledonian Railway, 
has established a system under which employés who are instru- 
mental in averting accidents on the line, and those who show that 
they have not been directly or indirectly connected with any 
casualty, will receive a reward according to their official standing. 
Mr. Smithell’s circular says:—‘‘ As an encouragement to the 
servants of the company employed in conducting the traffic of the 
railway to do all in their power to prevent accidents to persons or 
property, and by the exercise of care and vigilance to insure safe 
and efficient working, the directors have decided to establish & 
scale of premiums or rewards to be paid to each servant of the 
company, included in the annexed list, who shall not for one year 
have been directly or indirectly connected with any accident to 
persons or property upon, connected with or using the railway. 
Premiums will not be paid for periods less than ayear, For instance 
if from December 1st, 1873, to Octoder 1st, 1874, a period of ten 
months, a servant is free from accident but is on the 2nd of Octo- 
ber 1874 connected with one, he will then have to commence a 
new year, and must be free from accident for one year ending 
October 2nd, 1875, before he is entitled to receive any premium. 
Any servant who considers he is not fairly treated can appeal to a 
committee of three directors. Those persons who by their care 
and attention secure premiums, and who, by their good conduct 
and general efficiency, are entitled to promotion, will have the 
advantage of bei laced first on the list for promotion when 
vacancies occur. When any servant of the company, engaged in 
conducting. the traffic of the railway, desires to suggest anything 
which he considers calculated to improve the working, he must do 
so promptly and unreservedly to the head of the department in 
which he is employed, my desire being ey to remedy defects 
by whomsoever discovered and ” The scale is as follows: 
—-Engine drivers, £5 ; firemen, £5; guards (passenger), £3 ; goods 
and minerals, £5; pointsmen, £3; yardsmen and station-masters, 
£5. 
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LEE’S PATENT FOUR-COUPLED TRACTION ENGINE 


(For description see page 390 ) 
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THE HYDRAULIC FITTINGS OF IRONCLAD 
SHiPS. 


No. IV. 


. BILGE AND SEA SUCTIONS. 

Tue sketch in Fig. 48 will fully illustrate the relative positions 
of the various suction pipes. a is the tail pipe ; 5, suction to 
sea; ¢c, suction to compartment on inner bottom; d, suction to 





main drain cistern ; ¢, pipe for filling or emptying compartments 
between the two bottoms; f, union pipe for filling the compart- 





| bilge. 
FIle. 4.8. 


cock, and are in wood ships fitted with expansion joints; but 
they are not in iron ships. The pipe should be placed as far as 
practicable in such a position as to be readily accessible for 
repairs, &c. The pipes for bilge suctions, suctions from the 
inner bottom, or from the main dmin, are sometimes fitted with- 
out any stop, non-return, or check valves; at other times with 
stop valves only, but more frequently with the non-return valves, 
as illustrated by Fig. 50, where a is the valve ; b, spindle to valve ; 
¢, cap to valve-box and guide to valve-spindle ; d, d, suction to 
These valves are fitted to the pipe as a preventative to 

any compartment being flooded with water, 
either by connecting the deck hose to the 
wrong pipe in the suction plate, or by a 
compartment being filled with water through 
which the suction pipe is fitted; so that, if 








the pipe was damaged and did not have a 
valve fitted to it, the water could enter the 
pipe and pass into another compartment 








ments between the two bottoms; gy, stop valve; A, suction plate 
with caps and goose-neck off. It must be generally known how 
it is that an iron ship requires a far greater number of suction 
pipes than any ship built of wood, inasmuch as the iron ships 
are divided into several water-tight compartments, and almost 
each of these compartments requires one or more suction pipes ; 
thus a greater number of pumps, but of a smaller size, are em- | 
ployed in the ships built of iron at present than used to 
be in the ships built of wood, when the 12in. pumps 
were fitted with only one suction pipe to each pump. 
Thus a few large pumps with large suction pipes did all 
the work required, as the bilge water had a free 
to the pumps through the timbers—see Fig. 49, which 
shows the system of fitting a 12in. pump to discharge 
below the armour plating of a wood ship. a, suction to 
sea; 6, suction to bilge; ¢, rising main; d, disc 3 @ 
stop valve to sea suction, for use when pumping out the 
bilge; 7, stop valve to bilge suction, for use when pumping 
from the sea to relieve the non-return valve g; 4g, non- 
return valve to bilge; /, stop valve to discharge, for use 
to shut off discharge when using the rising main for fire, 
&c. The box of the suctivn pipe for a 12in. pump is 
7in.; for a 9in. pump, 4in.; and fora 7in. pump, 3in. 
The suction pipes to the 12in. and 9in. pumps are of 
copper, and to the 7in. pumps recently; but they used to 
be always of lead for the 7in., except the suction to sea, 
which was of copper. Again, in the present iron ships 
some of the suctions, both for 9in. and 7in, pumps, are of 
copper, and some of lead, according to the position of 
the pipe, and the work it has to perform. Thus, by the 
existing arrangements, in the ships with double bottoms 
the suction pipes that are led from the compartments 
before or abaft the double bottoms to the sea and to the 
main drain cistern, are of copper; but the suctions to the 
remaining parts of the ship are of lead. The copper pipes 
that are fitted for suctions before and abaft the double 
bottoms are always finished at their lower ends by a 
short length of lead pipe, on account of the action bet ween 
the water, copper pipe, and iron bottom; and all 
pipes fitted between the two bottoms for filling or empty- 
ing the compartments are of lead; but copper pipes are 
permitted to run down to near the inner bottom, to 
attach to the upper flange of a metal two-flanged union 
which passes through the inner bottom; but a lead pipe is attached 
to the screw flange on the under side of the metal union between 
the two bottoms to continue the suction. The tail pipe of the 
pump and the suction to sea should always be of copper pipe, 
ing less liable to injury by fire than lead pipe. Suction pipes 
are not fitted to pass through magazines, shell rooms, Snider 
magazine, spirit rooms, or light rooms, &c. Where the suctions 
pass through water-tight bulkheads metal unions are also em- 
ployed to go through 
the bulkheads, so 
that the pipes are 
secured to the flange 
on each side of the 
bulkhead. By this 
system the salt water 
in passing through 
the pipes does not 
come in contact with 
the iron, 


pipes flanged direct 
to the bulkhead on 
each side, without 
anything but red lead 
between them, so 


damaging the iron. 
Again, where suctions 
pass through decks 
and flats, a metal 
flanged union is em- 
pleyei, as before 
=~ for bulkheads, 
¢ 


All suction pi 
are led from hp 
tion plates, which are 
either secured to the 
deck or the pedestal, 
as circumstances re- 
quire, so that the 
suction plate—and as 
& consequence the 
mouths of all the 
suction pipes as well—shall be the required distance above the 
load-water line. It must be understood that the only pipe that 
absolutely should be above the load-water line is the suction 
pipe to sea; but since the lower box pivots about the tail pipe 
of the pump—which is fixed to the suction plate, and is used to 
connect the pump with any of the suction pipes, as previously 
described—it follows that they should be all of the same height. 
The sea suctions are led direct from the suction plate to the sea 

















and be delivered. If the stop valves are 
fitted to the pipes ay must be placed in a 
suitable position to be opened by hand 
when the pipe is to be used, which would 
not be required if the non-return valves 
were fitted, as they are self-acting, except 
in the event of any pipe being choked ; and 
to avoid disconnecting any part of it, it 
would be necessary to get at the non-return 
valves, to open the valve-case, and remove 
the valves, before any water could be passed 
down to flush the pipe—which could readily be done in the case 
of the stop valves; for they could at once be opened, and the 
pipe flushed by connecting the lower box with the suction to 
sea, and the deck hose from the nipple of the pump to the pipe 
in the suction plate that is choked; and the pipe could be 
flushed to such a degree that if the obstruction would not move 
the pipe would burst. It is usual for suctions from two pumps 


rn 1 
merunamad fhe 


yy 


{iets 
t 


i 
ay 
: 
i 


a 


q = 
Z 


to be led into almost every compartment in ships without douLle 
bottoms, and sometimes in ships with double bottoms, as shown 
by Fig. 32. By this arrangement, if one pump was under repairs 
there would be at all times another available. 

The suction pipes are led into metal pockets fitted in the inner 
bottom, and these, as well as all other suctions, have either a 
rose on their ends or a box strainer fitted around them, which 
last is preferable. 


SUCTIONS AND FLOOLING PIPES BETWEEN THE TWO BOTTOMS, 


The number of water-tight compartments each pump must 
drain or flood is determined by the number of pumps and com- 


— to the lowest part of which the stand pipes must 
be 


ed, 

The first arrangements made to fill and empty these compart- 
ments consisted of short pipes led from the inner bottom 
tw within an inch or two of the outer bottom—one in each water- 
tight compartment, without roses on their lower ends, but of a 


although | bell form, and having a screw-down valve on their upper ends, 
we have known cases | with nozzles attached for screwing on hose to communicate with 
where the copper | the pumps. This plan was not long iv use, as it occasioned much 


inconvenience, and the hoses were easily damaged ; so fixed pipes 
were fitted instead, and they were led along on the inner bottom 
with short branches connected to the stand pipes, which were 
fitted, one in each compartment, on each side of the vertical 
keel, with screw-down valves on each stand pipe. But the valves 


that the water had | were not connected to the inner bottom; the main pipe commu- 
the full chance of | nication had to be preserved from the pump to either of the 


compartments by this system, as in the one at present in use. 
The pipes for this —— are now led between the bottoms and 
in the spaces of the bracket frames, and communicate through 
the vertical keel with the compartments on the other side of the 
ship ; whereas by the former system the vertical keel was not 
interfered with. The present arrangement has the advantage 
over the former of the pipes being well protected and out of the 
way, being between the two bottoms, and the pipes in the 
former plan on the inner bottom, which would necessitate their 
being cased if exposed, mengey bed are of lead, to say nothing 
of the great inconvenience of having them amongst the other 
pipes both in stoke-hole and engine-room. The ordinary non- 
return valves would not suit these pipes, as water must pass 
down to fill the compartments ; bulwusien, having the combined 
ay oe of a screw-down and non-return, was fitted, and worked 

hea Py wth age bed —. of a wheel attached to the 
spindle of the valve, or by a rod, according to the position it is 
required to work the valve from. This valve is hewn ter Fig. 51, 
from which it will be seen that the valve can be used either asa 
screw-down or as a non-return when pumping out, or it can be 
lifted off its seat when it is required to flood the compartment. 
The spindle works freely in the valve—which in the diagram is 
shown in the position for flooding—and care must be taken to 
allow sufficient space between the valve and its seat, when the 
valve is in this position, to supply the full bore of stand pipe. 
When in the nom-return, or check position, the valve is lowered 





down to its seat, but the spindle remains at the upper part of 
the valve; hence the valve can pass up and down on the spindle 
to suit the pump. When the valve is in the screw-down position 
the spindle passes through the chamber and bears upon the 
valve-cap, thereby making the valve water-tight, so that no water 
can enter the ship through these pipes if the outer bottom was 
damaged. It also prevents water from passing from the main 
pipe into the so pe This is equally essential, since one 
pipe serves several compartments; therefore, if it was required to 
fill a compartment near the end of the pipe, it could be done 
without filling at the same time any other, by opening the valve 
on the stand pipe in the compartment to be filled. Fig. 52 shows 
one pair of stand pipes and valves in relation to the main pipe, 
a being the inner bottom; 4, vertical keel; ¢, pipe for filling or 
emptying compartments between the two bottoms; d, d', stand 
pipes ; ¢, outer bottom, It is obvious that the water must pass 
around the spindle of the valve on d when supplying d'. We 
may also mention that it is sometimes found impracticable to 
fit the stand pipes one on each side of the vertical keel, on 
account of working the valves. When this occurs both pipes are 
fitted on the side from which they can be worked, and one stand 
pipe is prepared with a bend in it, and passes through the vertical 
keel to the compartments on the other side. The compartments 
between the two bottoms used to be filled by the use of deck 
hose and pumps; but now a short pipe is fitted with a stop valve 
to connect, below the load-water line, the suction from the sea 
with the suction from these compartments, so that they can be 
now filled without using the pumps, by opening the sea cock 
and the stop valve on the connecting pipe. From this it will be 
seen that a pipe led from the sea cock could readily fill the com- 
partments between the two bottoms, and by closing the sea cock 
the suction from the sea can be made the suction from these 
compartments as well. In ships where the coals are stowed to 
the outer bottom, provision is made for pumping out the bunkers 
by means of hoses led into them through the coaling scuttles. If 
the pump is on the deck below the coaling scuttles, a suction 
pipe is led from the suction plate to the deck in which the 
scuttles are fitted; then, by means of the deck plate on the 
pipe, the hose can be attached to it and passed into the bunkers, 
as stated above. 

It is worthy of notice that in the sea-going monitors at present 
building it has been considered desirable to fit two steam pumps 
instead of the Downtons. As before stated, it is contemplated 
to carry water ballast between the two bottoms, and that the 
only means of removing it would be by manual power applied to 
the Downton pumps, which is objectionable, since the compart- 
ments between the two bottoms would contain, when filled, about 
1000 tons of water, supplied direct from the sea by means of the 
union pipe and valve below the plane of flotation, thus avoiding 
the use of the pumps by connecting the suction from the sea to 
the pipe for filling or emptying the compartments between the 
double bottoms. Therefore, if the spaces between the two bot- 
toms be filled with water previously to the ship being engaged, 
thus protection is afforded by causing an additional immersion of 
about 2hft., which would of course lessen the speed consi- 
derably. But the desirability of the ship steaming at full 
speed as soon as possible after an action must be apparent to all. 
Butto remove the water from between the bottoms by manual power, 
it would take nearly one-third of the comparatively small 
crew carried by these vessels to man the pumps, and 
they would require a relay; therefore another one-third would 
be occupied, which, under the circumstances, would also be 
objectionable, even if it could be done in the same time by beth 
systems. Butit cannot, as the steam pumps could discharge the 
water in about one-ninth of the time occupied by the Downtons. 
It is understood that the steam pumps will be used for this 
purpose only, and will not in any way be connected with the 
auxiliary engine for working turrets, &c., By connecting the 
suction of either of the steam pumps to the tail pipe of the 
Downtons it must be clear to everyone that either the manual 
or steam power may be used, as exigencies require ; thus allowing 
the same arrangements for spaces between the two bottoms as 
are at present employed throughout the remaining parts of the 
ship. 

RISING 

It has been previously explained how it is necessary that the 
pump should be placed within a certain limit of the ship's hold 
with reference to the bilge suctions; but the services of the 
pumps are also required on each deck, either for fire or wash- 
deck purposes. So the pipe called the rising main is attached to 
the nipple of the pump and extended to the upper deck, to convey 
the water to the required height; for it is obvious that the wate: 
once raised to the 
pump by suction can- 
not pass downward 
again through the 
piston valves, and by 
the continued action 
of the pumps the 
water must rise until, 
at length, it will flow 
through the end of 
the pipe at the upper 
deck, or through an 
outlet at any part of 
its length. Thus, 
when pumping out 
the ship, the water is 
conveyed from the 
rising main by me avs 
of a fixed pipe called 
the discharge, to be 
hereafter described. 
A rising main is fitted 
to all pumps, except 
the 4jin. and 54in. 
The bore of this pipe 
is—for a 12in. pump, 
6in.; for a 9in. pump, 
Sfin.; and for a 7in. 
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pump, 2}in. The 
pipe is generally of 
copper, but some- 


times of brass casting, 
and like all other 
pipes is placed in the 
most convenient po- 
sition — sometimes 
being rtable be- 
tween deeks—to be as little in the way as possible in keeping 
with permitting the hoses led from its nozzles on each deck to 
be used with the greatest facility and advantage. On the deck 
on which the pump is fitted it is usual for the delivery hoses to be 
connected to the nipples offthe pumps by means of a saddle-piece, 
which is prepared to receive a pair of hoses. Sometimes a single 
hose is worked from the nipple of the pump for fire purposas ; 
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other times the hoses are not attached to the nipple, but to a pair 
of nozzles fitted on the rising main at a suitable height above the 
deck, in the same way as the nozzles are fitted between the deck 
over the pump. On the deck on which the rising main terminates, | 
a portable saddle-piece is fitted to the cup cap in the deck to 

receive the pair of hoses required. Thus on every deck provision | 
is made for fire and wash-deck purposes by means of the hoses 

attached to the nozzles; screw caps are also prepared to make | 
the nozzles water-tight when not in use, or when the pump is | 
discharging from the bilge. In addition to the arrangements of | 
the Downton pumps in the event of fire, which will be worked | 
by manual power, there are extensive and complete arrangements | 
by means of the steam fire engines. | 
DISCHARGE PIPES AND VALVES. 


Since the water must enter the pump before it can be dis- 
charged, it is plain that it will be delivered either from the 
nipple of the pump, asin the case of a 5hin. and 44in. pump, 
which has no rising main, or if the pump has a rising main the 
water can be delivered from the end of it, or at any point of its 
length, either by means of the hoses applied to the nozzles as in 
the case of fire, or by means of a fixed pipe as usual; but the 
discharge pipes are only required when pumping out from the 
bilge, and not when pumping in from the sea for wash-deck or 
fire purposes; so provision must be made to have the discharge 
pipes at all times under control. For this reason all discharge 
pipes should be fitted with a stop valve as near the rising main 
as possible, so that, if the water is not to be discharged, the pipes 
could be effectually stopped. It is obvious that the stop valves 
should be so placed as to be readily worked from the deck; for 
this purpose they are made either vertical or horizontal, as the 
height of the discharge pipe requires. The discharge pipes for 
the 7in. and 9in. pumps are led from the rising main to the side 
of the ship, as illustrated by Fig. 31, which is the usual system, 
viz., for the pumps to discharge on one side of the ship only; but 
sometimes, when the pumps are placed near each other, their 
discharge pipes are led to opposite sides of the ship. The pipes 
are connected, so that the pumps can be discharged on the side 
most convenient when laying alongside of jetties, &c. 

To permit this arrangement to be carried out, it is obvious that 
the bore of the connecting pipe should be suitable for the largest 
pump, and fitted with a stop valve about midway between the 
two pumps, so that if a pump is to be discharged on the side on 
which it is fitted, by opening the stop valve between it and the 
ship’s side, and by closing the stop valve on connecting pipe, so 
that the water can be discharged and prevented from passing to 
the other pump; otherwise, if there was no stop valve on the 
connecting pipe, and any of the screw caps for the rising main 
or the nipple of the other pump should be off, the water would 
thus pass through and flood the deck. Also, to discharge on the 
opposite side to that on which the pump is fitted, by closing the 
stop valve on the discharge pipe between the pump and side, and 
also the screw caps on the rising main and nipple of the other 
pump, the water can then be discharged by opening the stop 
valve on the connecting pipe and on the discharge pipe between 
the other pump and the ship's side. Again, to discharge both 
pumps on the same side, the same arrangements as stated for a 
pump discharging on the opposite side to that on which it is 
fitted, and the other pump can then be discharged at the same 
time. The discharge pipes are of copper, and for a 12in. pump 
éin. bore; for a Yin, pump, 34in. bore; and for a 7in., 24in. bore ; 
but to discharge above water on either side of the ship, as above, 
the area of the discharge pipes led from each pump to the side 
of the ship should equal the combined areas of the discharges 
required for each pump, so that both pumps could be deli- 
vering together. Sometimes, when it is not desirable to pass 
the discharge pipes through the armour, they are led to the 
nearest scupper, and in recent turret ships the discharge pipes 
have delivered into long wrought iron pipes, so as to discharge 
some feet below the armour, it being objectionable to wound the 
plating to pass the discharge pipes ; but this system occasions 
great expense, inasmuch that, as the iron pipes pass through the 
coal bunkers, they must be made very strong, otherwise they 
would have to be cased. Again, on account of the mouth of the 
pipe not being far above the level of the load water line, it is 
necessary to fit 4 valve near the upper part of the pipe to act 
as a non-return. This valve works on studs near the highest 
side when in place ; the part of the valve on this side of the studs 
or axis must also be the heaviest; and by having the valve-seat 
on the under side of the heaviest part and on the upper side of 
the lightest part, the valve will consequently close when not in 
use for discharging. Thus the discharged water can pass out, 
and any sea water that may seek to pass into the ship by way of 
the pipe would aid to close the valve. It was also considered 
desirable that a stop should be worked on the studs or axis, so 
that when the valve was struck by the sea it would not go be- 
yond its righting position, and that the valve should be readily 
accessible from the deck, so as not to interfere with the pipe in 
the coal-box if the valve should require adjusting. To aecom- 
plish this, the valve is fitted in a slight metal portable case 
lowered into the pipe from the deck; in the mouth of this 
metal valve case a screw is cut to receive the saddle-piece to 
which the discharges from the two pumps are connected, either 
by means of a short hose or portable pipe; and in the event of 
the discharge pipe being required to act as a scupper when 
washing deck, &c., the saddle-piece could be readily removed, and 
a grating fitted. By this system the water will be at all times 
in the pipe at the same level as on the outside of the ship. To 
the discharge pipes in ships built of wood it is usual to fit expan- 
sion joints, but not to the discharge pipes of iron ships, as it is 
plain that if the pipes were fitted with easy bends they could 
readily change to suit any slight change of form that may occur 
to the ship when working heavily. To discharge under water 
and avoid wounding the armour, in the case of the 12in. pump, 
Fig. 49, the discharge pipe is led from the rising main of the 
pump to the side and a stop valve fitted near the pump to lock 
it off when not in use for discharging; but from its position it 
will be seen the water may pass up the rising main for fire pur- 
poses. There is also a valve to sea to discharge through, which 
is also shut when out of use, thus preventing any water entering 
the pipe by making its connection with the sea water-tight ; but 
where it is not objectionable to discharge above water, these 
pumps are fitted with a discharge pipe and stop valve and led 
from the rising main, as is usual for smaller pumps, 
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FLOODING ARRANGEMENTS. 

That the provisions made to extinguish fires cannot be too 
fully considered must be admitted by everyone, as, in a great 
measure, the safety of the crew and ship depends upon it; and, 
on the other hand, if due care is not observed, and proper re-) 
strictions proviten in addition to the arrangements absolutely 
necessary for flooding, great inconvenience and damage may be 
effected. The arrangements for filling the compartments between 
the two bottoms are explained with the suctions, but the follow- 
ing is the K Steady 0 a flooding with water from the sea 
—Wwithout pumps—the magazines, shell-rooms, Snider 





use of a 
magazines, and spirit rooms, In sll cases two valves must be 


opened before the water can be admitted into either of the above- 
named places, and the rod for opening one of the valves must be 
kept under lock and key—usually the one nearest the place to 
be flooded. Thus, if a sea cock is fitted expressly for flooding 
either of the places previously mentioned, only one valve will 
be required on the flooding pipe in addition to the sea cock; 
but if a sea cock has to supply a pump ora condenser in addition 
to the flooding of a magazine, for example, then two valves must 
be fitted to the flooding pipe, as illustrated by Fig. 31; other- 
wise, if two valves were not fitted, when the cock is opened to 
supply the pump or condenser, only one valve would be on the 
pipe to lock it off from the sea, and thus prevent it from flood- 
ing; whereas, as previously stated, two are required by the 
existing arrangements. Again, if several places are to be flooded 
from the same sea cock, as Fig. 53, there must be, as before 
stated, two valves fitted on the flooding pipe between the sea 
cock and each of the places to be flooded, observing that one must 
be placed on the 
pipe as near the sea 
cock as possible, and 
the other—with its 
rod under lock and 
key —as near the 
compartment to be 
flooded as con- 
venient. At present 
copper pipes of 3in. 
bore are employed 
for flooding, but they 
used to be fitted of 
2hin. bore. The 
pipes are led to the crown of the magazine, &c. The mouth of 
the pipe to deliver the water is of a bell form, to receive a large 
rose, and so placed as to distribute the wafer as much as possible. 
There has been a method proposed to place as many perforated 
small pipes in the crown of the magazine as the flooding pipe 
could supply, so that every portion of the magazine would im- 
mediately have the water applied to it, and so continue until the 
magazine was filled. There has also been another proposal for 
this work, by means of the flooding pipes being led to the flats 
of the magazine, &c., instead of to the crowns; but this plan is 
not so good as either of the two previously shown; for after the 
water had covered the flat of the compartment, any fire that may 
be near the upper portion would remain unreached by the water 
until time enough had elapsed to permit the water to rise bodily to 
that height, as the water could not be distributed all over at the 
same time, as by the other systems. There is one advantage 
which the last-named system has over the two former for small 
magazines : if the sea cock that floods is connected by a sucti 
to a pump, by bringing the flooding pipe to the flat instead of to 
the crown, after the flooding operation has been performed and 
the sea cock shut, the flooding pipe can be employed as a suction 
pipe to free the magazine of the water by the use of a pump, 
instead of fitting a valve in the flat, as required by the former 
systems, to drain the water off to the pump suctions; but in 
large magazines it would not be advisable to use the flooding 
pipe as a suction pipe, as it is only a pipe of 3in. bore, and con- 
sequently not large enough, as it is desirable that these places 
should be drained of water as quickly as possible after flooding ; 
thus two 5in. screw-down valves are usually fitted in the flats for 
this purpose, so that the water can pass quickly out into a com- 
partment from which it can be removed by the suction from the 
steam or Downton pumps, as may be required. 

It has been previously mentioned that when sea cocks are 
used to supply several pipes they must be large enough to supply 
all the pipes at the same time, and that the rods for opening and 
closing the valves for flooding are fitted different to the rods for 
other valves; for in addition to the rods of the valves nearest to 
the place to be flooded being kept under lock and key, the deck 
cap screws down and fays upon the upper end of each rod, 
thereby removing the possibility of the valves being opened by 
working the rod between decks. 

Sometimes provision is made for flooding the coal bunkers 
and other parts of the ship by means of a flooding pipe and valve 
led from the nearest sea cock ; and in other cases the spirit and 
shell rooms are not fitted with flooding cocks, but it is considered 
sufficient so long as water can be made readily accessible. Again, 
in the case of magazines, they are sometimes flooded off the 
cock to sea for condensers, &c. 

Inlets from the sea can be made with any number of branches 
to suit the several pipes that may be connected to it, and are 
designated one, two, or three-way valves accordingly. The sea 
cocks and flooding valves are usually opened by rods led to a 
deck cver, and not by the wheels, as on stop valves to dis- 
charges, &c. 

The following directions are necessary for guidance in using 
the main drair, the branch drains, and the Downton pumps. 
We will assume that in all cases the sluice valves on the ends of 
the main and branch drains, the screw-down valves to the inner 
bottom drains, and the mud holes on the main drain pipes, are 
all shut ; also that non-return and not stop valves are fitted on 
the bilge suctions ; that the pumps have been previously rigged ; 
that the screw caps are on the rising mains; and that all the 
unions for flooding or filling compartments have been made below 
the line of flotation, thereby avoiding the use of the pumps for 
this purpose. 

To filla compartment between the inner and outer bottoms 
with water ballast from the sea: Open to the flooding position 
the screw-down valve on the stand pipe in the compartment to 
be filled; open the screw-down valve on the union pipe between 
the suction to sea and the pipe for filling or emptying the com- 
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partment between the two bottoms; then open the sea cock. | 


The water can then be supplied, observing that the air plugs in 
the highest part of the compartments are used as previously 
explained. 

To discharge the water ballast, i.e., without the steam pumps: 
Open to the pumping position the screw-down valve on the stand 
pipe fitted into the compartment that is flooded ; place the lower 
box on the pipe in the suction plate leading to the same com- 
partment ; open the stop cock on discharge pipe. The water 
can then be discharged by working the pumps. 

To free compartments on the inner bottom: This can be dove 
either by means of the main drain, or by the suctions placed in 
the compartments, ‘I'o free it by the main drain system, open 
the screw-down valve in the inner bottom drain. The water 
will thus pass inte the main drain, and can then be removed by the 
suctions led from the main drain cistern, by placing the lower 
— on these pipes in the suction plates, and then proceed as 
above. 

From what has been previously shown it will be seen that if 
a compartment or inner bottom were filled with water it could 
not pass into any other compartment by way of the main drain, 


for the self-acting valve in the inner bottom drain would prevent 
it ; but it must be understood that these valves are prepared as 
a safeguard, fearing lest by accident the screw-down valve of the 


inner bottom drain should be open whilst the main drain pipe 
is in use, or that the outer bottom and main drain were damaged 


at the same time. To free these compartments by the suctions 
| led from them, place the lower box on the pipe in the suction 
plate leading to the compartment containing the water; open 
the stop cock or discharge pipe, and work the pumps. The 
water will thus be removed. 

To free compartments before or abaft the double bottom, open 
the sluice valves or water-tight bulkheads to permit the water 
to flow into the main drain after opening the sluice valve on its 
end. It is obvious that, if the water should be in the compart- 
ment that the main drain opens into, it will be necessary only to 
open the sluice on the main drain. The water can then be 
removed by the main drain suctions, as previously shown; or 
they can be disc without using the main drain, by means 
of the suctions led direct from them. 

To free compartments of water that are situated outside of the 
water-tight longitudinal: If the compartment containing the 
water has no branch drain communication, open the sluice valves 
in the bulkheads or frames to permit the water to flow into a 
compartment that has a branch drain led from it to the main 
drain, and open the sluice valve on the end of the branch drain. 
The water will then pass into the main drain, and can be removed 
by the Downton suctions, as before stated, althongh it must be 
borne in mind that steam pumps are also fitted to work the 
drain pipes, and to discharge the water ballast, if required. 

To extinguish fire: Place the lower box on the suction pipe to 
sea; join hose to the lower end of the rising main, if required 
for use on the same deck as the pump; if not, to the fire plugs 
on the rising main, or to the cup cap on the upper deck. Open 
the sea cock, and the water can then be conveyed by the hose to 
any part of the ship. 

To wash decks: The same remarks as stated above for extin- 


ishing fire. 

To Qbschange from the bilge under water without the possibility 
of choking the sea suction, and thereby avoid wounding the 
armour, &c., to say nothing of the foul smell, and several other 
inconveniences, see above. 

To clear a bilge suction that is choked by coal dust or other 
matter, without interfering with the pipe to remove it: Attach 
one end of the deck hose to the nipple of the pump and*the other 
to the mouth of the pipe in the suction plate that is obstructed. 
Then screw on the goose-neck to the suction to sea, open the sea 
cock, and work the pump in the usual manner, observing that all 
valves on the pipe have been previously lifted off their seats. 

To pass water into the ship’s bilge to clean it by means of an 
ordinary suction pipe, withuut the use of the pumps or unions 
made below the line of flotation—observing that in this, as in the 
previous case, all the valves on the pipe must first be lifted off 
their seats: Screw one end of the dale hose to the nipple of the 
pump, and the other to the pipe in the suction plate leading to 
the portion of bilge it is required to flush; attach the goose-neck 
to the sea suction, open the sea cock, and give a few strokes with 
the pump to exhaust the air, and the water will at once flow 
into the bilge, the pump in this case acting as a syphon, 

To ensure the efficient working of the pumps too much atten - 
tion cannot be given to the following remarks :—The leather 
collars in all swivel screws, particularly for the goose-neck, to be 
kept in proper order. The cap of the pump should be taken off 
occasionally, to allow the working parts to be greased. The 
pump to distribute the free-flow should not at all times be worked 
the same way. The cranks and fly-wheel should be screwed up 
tight. The pump should be cleaned of coal dust, &c., after dis- 
charging from the bilge, by attaching the goose-neck to the sea 
suction ; open the sea cock, and give a few strokes of the 
pump. The suction, discharge, wash-deck, or other hoses, should 
be put away in places not exposed to heat, and they should be 
oiled often, otherwise the leather will perish. The leather suc- 
tion hoses employed for fresh water purposes should be laid in 
water for a short time, otherwise they would draw air. The 
leather collars in the swivel screws of the above hoses should be 
kept in good order, otherwise-the joints would not be air-tight, 
thus very often causing blame to the pump, when at the same 
time the defects are with the hoses. 

Beiore concluding this section we consider that the information 
contained in the following tables should be given, together with 
a few observations on lead and copper pipe :— 


Table showing the weight in lbs. per feot of lengths for the different 
sizes of lead and copper pipes used in the pumping arrange- 
ments. 
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Table showing the weight of the various sizes of Downton pumps, 
together with their principal fittings. 





Description of Pumps. 
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Table showing the bore in inches of the several pipes required for 
the various pumps, 

















Pumps. 
Description of pipe. 

. P Pp pe 12” | 9” 7" 54” 4y’ 
Tail pipe (for connecting pump with | | 

GUREEED do os 60 “0c 00 0s | 4 8 2 1} 
Suctions to sea and bilge ee et te Oe. 3 ly 
Rising main... «2 «1 «se + om 6 3} | 62h iy 1} 
Discharge .. «2 «2 «2 « of 6 Sh | 2b lk 1} 
Flooding or discharge pipe for com- | | 

partments between the two bottoms | Ss 33 
Union pipe, for connecting suction to! | | 

sea, with flooding or discharge pipes | 

SDOVO.. 20 cc co ce co ce oe} 1 3 

Flooding pipe for magazines, shell, | 

and spirit rooms, &ec., 3” .. «2 «./ 

LEAD AND COPPER PIPE, 


Pipes for the conveyance of water in ships are generally re- 
quired with a great number of bends, and it is obvious that the 
workmen should always form the pipes with as long a sweep or 
curve as possible, for when fluids are conveyed in an angular 
direction they do not flow so freely as through a straight pipe, 
There are two distinct systems of making both lead and copper 
pipes in general use—viz., lead pipe brazed and seamless, and 
copper pipe brazed and drawn. With reference to the bending 
of lead pipe, the seamless is preferred, as the brazed pipes will 
not do so well for the bends on account of the soldered part, 
but will suit well for the straight parts ; it is also not so expen- 
sive as the seamless. It may be noticed that the original plan 
for the manufacture of lead pipe appears to have been the system 
of wrapping sheet lead around a cylinder and then uniting the 
edges with solder, which is now called the brazed pipe ; und from 
some specimens of very old pipe it will be seen that the lead is 
full of holes, and corroded more or less in every part except at 
the seam which had been entirely protected by the solder, and 
that the solder was as sound and perfect as at first. The lead 
pipe from 4in. bore and upwards is usually soldered, but from 
the 4in. bore downwards it is usually seamless. Both kinds of 
lead pipe are moulded by means of a lever, and the pipe is after- 
wards faired’at the bends by passing wooden balls through it, ob- 
serving that the diameter of the balls must equal the bore of 
the pipe. 

For copper pipe the brazed is generally used for pump work, 

as the drawn is too expensive. To bend copper pipe, place one 
end of the straight pipe into a pit of sand near a cauldron con- 
taining molten lead so that, by means of a ladle the liquid lead 
can be poured into the pipe, and prevented from running out by 
the sand. After the lead is cold it will succour the pipe whilst 
being bent to mould by means of a small hydraulic. After 
bending the copper pipe is dipped into the cauldron containing 
the molten lead; consequently the lead within the pipe is melted 
and removed. Care must be taken to fill the copper pipe with 
the molten lead quickly, otherwise, if the lead should be allowed 
to cool, so that it would not unite with any that may be after- 
wards added, the pipe would break before it would bend at this 
place. 
‘ When lead pipe cannot be conveniently soldered it is jointed 
by metal flanges, as at the suction plate ; but the copper pipe is 
jointed by means of copper flanges. The lengths of pipe mest 
convenient fer use are, for copper, 15ft., 12ft., and 10ft. each ; 
and for lead, from about 8ft. to 11ft. each, 

To test lead pipe, close one end of the pipe, and then inject 
water into it through the other end by means of a forcing pump 

- having a pressure gauge attached to it. After the water from 
the pump begins to swell out the pipe the alteration can scarcely 
be discerned, but as the operation proceeds the pipe gradually 
enlarges throughout its entire length, until a small protuberance 
is observed in its weakest part, and increases until the pipe is 
thinner and thinner, and at last rent asunder. 

From experiments made by Mr. Jordine, ef the Water Com- 
pany, Edinburgh, and recorded in vol. ii. of the “ Engineers’ 
Encyclopedia,” it has been found that a pipe lin. bore, with the 
metal soft and ductile, and }in. in thickness, sustained a pressure 
equivalent to that of a column of water 1000ft. high, equal 30 
atmospheres, or 4201b, per square inch of internal surface, with- 
out alteration ; but with a pressure equal to 1200ft. of water 
it began to swell, and with 1400ft., or 600]b., om the square 
inch, it burst. When measured after the experiment, it was 
found to have swelled until of a diameter of 1 fin., and the edges 
of the fracture were smooth as if cut with a knife. In a second 
experiment the pipe was Zin. in diameter and }in. in thickness, 
it sustained a pressure equal to that of a column of water 
800ft. high with hardly any swelling, but with 1000ft. it burst. 
The fracture in this was not so fine as in the former instance, 
the metal being much less ductile. 

As before stated, copper pipe is less liable to injury by fire 
than lead pipe, but for fresh water purposes copper pipe, for 
obvious peasons will not suit, although it is found desirable to 
fit copper pipe tinned on the inside in lieu of lead pipe for some 
of the main pipes required for the conveyance of fresh water ; 
but, on the other hand, lead pipe is substituted for copper 
pipe at the heel of bilge suctions in iron ships. Lead pipe if 
placed in an exposed position must be cased around with wood. 
Although lead pipes are employed for conveying fresh water, 
they may act as sources of poison, for if lead is exposed to the 
action of air and pure water it will become partly corroded ; but 





and two of water. As Brooke states that the mineral contains 
9°5 per cent. of carbonic anhydride, a determination of the amount 
present in this specimen was made, and found to be only about 
14 per cent, The authors think that as the mineral occurs 
associated with cerisite, the carbonic anhydride was probably 
accidentally present in the form of lead carbonate. An analysis of 
a very pure specimen of lanarkite showed that it contains neither 
—_ nor carbonic acid, but consists of lead sulphate and lead 
oxide, 

The Chairman, in thanking Professor Maskelyne and Dr. Flight 
for their interesting communication on this mineral, said he could 
not help noticing the remarkable coincidence between the number 
of molecules of metallic sulphate and those of metallic hydrate, 
there being five of each. 

Professor Lawrence Smith, of the United States, said he had 
analysed many of the minerals from the mines of Pennsylvania, 
and he might here mention the ease with which citrate of ammonia 
dissolved lead sulphate ; anglesite, for instance, dissolved readily 
in a solution of ammonium citrate, and the lead could thus be pre- 
cipitated as carbonate, and the sulphuric acid subsequently 
determined. 

Mr. Field remarked that a solution of hyposulphite of soda 
answered equally well for dissolving lead sulphate ; lead carbonate, 
on the contrary, was very insoluble. 

In reply to an observation of Mr. Spiller, that he had pointed 
out, in 1857, that lead sulphate was particularly soluble in solu 
tions of the citrates, Dr. Smith said that he had made assays of 
lead ores by that method as early as 1852. 

Mr. John Williams then exhibited some fine specimens of phos- 
phites, including the crystallised acid ; the latter was prepared by 
the action of water on pure phosphorus trichloride, the solution 
being concentrated by evaporation in a platinum basin. On allow- 
ing it to stand for twelve or fourteen hours it solidifies to a crys- 
talline mass; the sodium salt was the only one exhibited which 
crystallises well, On adding the sodium salt to a solution of 
platinum, the platinum phosphite is precipitated; this dis- 
solves in the liquid when it is heated, and separates in 
the crystalline state on cooling. The acid precipitates silver and 
gold in the metallic state, the latter being coherent and presenting 
the usual metallic appearance ; with sodium phosphite, on the 
contrary, it is precipitated in a very finely divided state and has 
a purple colour. With silver nitrate the sodium salt gives the 
bright yellow silver phosphite, which becomes brown when heated. 
The crystallised acid itself, when strongly heated in a test tube, 
gives otf spontaneously inflammable phosphoretted hydrogen. 

Dr. Frankland said the members were much indebted to Mr. 
Williams for showing them the specimens of the phosphites, which 
had not received that attention from chemists one might expect. 
It was a new fact that the acid yielded spontaneously inflammable 
phosphoretted hydrogen, it being generally stated that the gas 
given off under those circumstances was not spontaneously in- 
tlammable. 

Professor Church then made a communication on Autunite. 
The published analysis of this mineral usually assigned to it the 
formula 2 Uz O;, Ca O, P2 O; + 8 Hz O: Pisani, however, gives it 
10 He O, which is probably correct ; the theoretical composition is 
Uz O; 60°18 per cent. Ca O = 5%, P: O; = 149610; He O 18°98, 
whilst 8 He O requires only 15°7 per cent. On making an analysis 
of a specimen of Cornish autunite, crystallised in beautiful lemon 
yellow needles, the speaker found Uz O, 60°00 per cent. Pz O; 13°84 
per cent., and He O 18°65 per cent., which corresponds to the for- 
mula with 10 He O. In order to obtain additional evidence on this 
point, crystals of French autunite were carefully selected under 
the microscope, powdered and dried over sulphuric acid. They 
lost 8°24 per cent. of their weight, and at 100 deg. 64 more ; in 
all, 15°14. A loss of 8 He O would require 15°18. At 180 deg. 
they lost 3°09, and at low redness 1°03, making 4°12; a loss of 
2 Hz O would require 3°79. 
= - to complete his results, and lay them before the Society in 

etail. 

Professor Maskelyne observed that there was great difficulty in 
determining in what state the water existed in a mineral, and 
when Professor Church gave his complete description of the 
mineral, he hoped he would state whether the loss of water over 
sulphuric acid was accompanied by a breaking up of the crystal. 
In a very fine specimen of the mineral which had been about 
forty years in the British Museum he had noticed a peculiar 
abraded or worn appearance of the crystals near the summits, for 
which he had been quite unable to account. 





The speaker said he hoped shortly to | 


| accept 


Professor Church replied that he had observed that the Cornish | 


mineral became somewhat greenish when dried in vacuo, but the 
French whilst it retained its colour became opaque. In an 
account of the corresponding phosphate of uranium and copper, 
published some years ago, he had noticed that its green colour 
became changed to yellow on drying. 

Professor Lawrence Smith, whilst describing a burner erttployed 
by him for heating crucibles, alluded to his process, published 
some time ago, for separating the alkalis in silicious minerals, de- 
pending on the manner in which lime decomposes the silicates ; 
one part of the pulverised mineral is mixed with one part of 
ammonium chloride, and then eight parts of calcium carbonate, 
precipitated by ammonium carbonate from a hot solution of 
caicium chloride, are added, The mixture is introduced into an 
elongated platinum crucible and heated to redness by weans of a 
modification of Bunsen’s burner, having a sort of mouth-piece 
adapted to the top of the tube, so as to cause the flame to spread 
out somewhat like that of a fish-tail burner. The fritted mass 
after removal from the crucible is treated with water and ammo- 
nium carbonate to precipitate the lime and the alkalis determined 
in the usual way, the whole operation on a felspar occupying 
about two hours and a half. 

During the course of the evening a gas burner by Mr. F. 
Fletcher, of Warrington, was exhibited. 

The Chairman finally adjourned the meeting until Thursday, 
18th December, when the following papers will be read: ‘ Re- 
searches on the Action of the Copper-zince Coupleon Organic Bodies, 
No. IV, on Allyl Iodide,” by Dr. J. H. Gladstone, F.R.S., and 


this action is greatly modified by the water containing different | Mr. Alfred Tribe; on a ‘* New Compound of Nickel and Phos 


salts, 





CHEMICAL SOCIETY. 
December 4th, 1873. 
Dr. FRANKLAND, F.R.S., Vice-President, in the Chair. 

THE minutes of the previous meeting were read and confirmed, 
and Mr. F, Brown was formally admitted a Fellow of the Society, 
after which the Secretary announced the donations which had been 
made to the library. The names read for the first time were those 
of Messrs. Frederick E. Harman, William Herbert Pike, Robert 
Francis Smith, Henry Bowman, Joseph Reddross, R. L. Taylor, 
William Joseph Spratling, J. Lawrence Smith, and Owen Davies 
Owen. For the third time, Dr. B. W. Richardson, F.R.S., Dr. 
Donato Tommasi, Messrs. Charles L. Field, Walter T. Goolden, 
B.A., Edgar Beckit Truman, Thomas H. Davies, William 


phorus,” by Dr. R. Schenk; on “The Preparation of Standard 
Trial Plates to be used in verifying the Composition of the 
Coinage,” by Mr. W. Chandler Roberts. 





THE INSTITUTION OF CIVIL ENGINEERS. 
Tuesday, December ‘th, 1873. 
T. HAWKSLEY, Esq., President, in the Chair, 

THE paper read was “On the Geological Conditions affecting 
the Construction of a Tunnel between England and France,” by 
Mr. Joseph Prestwich, F.R.S., F.G.S., Assoc. Inst. C.E. 

The author, in this paper, reviewed the geological conditions of 
all the strata between Harwich and Hastings on one side of the 
Channel, and between Ostend and St. Valery on the other side, 
with a view to serve as data for any future projects of tunnelling, 





Alexander Campbell Dixon, James Baynes, Thomas J: . 
Robert Williamson, Charles James Hislop Warden, Francis Jones, 
Sidney Knowles Muspratt, Felix M. Rimmingtons, Edward 


Cleminshaw, Samuel Herbert Cox, and Arthur B. Kitchener, who | 


were then balloted for and duly elected. 

The first paper, entitled ‘‘ Mineralogical Notices,” by Professor 
Story Maskelyne and Dr. Flight, was read by the former. A 
specimen which had been sold to the British‘Museum as aurichal- 
cite, from the Lead Hills, was found on microscopical examination 


to belong to an ortho-symmetrical system and to possess the same | 


crystallographic form as caledonite, Analyses of the mineral 
and of an undoubted specimen of caledonite were made, and the 
results in both cases corresponded to the composition represented 
by 5 Pb So, + 3 Cu Hs Oo + 2 Pb Hy Or, indicating a composition 
corresponding with three equivalents of linarite, two of lanarkite, 


Masters, | and to show in what direction inquiries should be made. The 
i points idered were the lithological characters, dimensions, 
range, and probable depth of the several formations. The 


London clay, at the mouth of the Thames, was from 200ft. to 
400ft. thick, while under Calais it was only 10ft., at Dunkirk it 
exceeded 264ft., and at Ostend it was 448ft. thick. He considered 
that a trough of London clay from 300ft. to t. or more in 
thickness extended from the coast of Essex to the coast of France, 
and, judging from the experience gained in the Tower Subway, and 
the known im eability and homogeneity of this formation, he 
saw no difficulty, from a merely geological point of view, in the 
construction of a tunuel, but for the extreme distance—the 
nearest suitable points being eighty miles apart. The lower 
tertiarystrata were too unimportant and too permeable for tunnel 
work. The chalk in this area was from 400ft. to 1000ft. thick; the 





upper beds were soft and permeable, but the lower beds were so 





argillaceous and compact as to be comparatively impermeable. In 
fact, in the Hainault coal-fields they etfectually shut out the water 
of the water-bearing tertiary strata from the underlying coal 
measures, Still, the author did not consider even the lower chalk 
suited for tunnel work, owing to its liability to fissures, imperfect 
impermeability and exposure in the Channel. The gault was 
homogeneous and impermeable, but near Folkestone it was only 
130ft. thick, reduced to 40ft. at Wissant, so that a tunnel would 
hardly be feasible. The lower green sands, 260ft. thick at Sand- 
gate, thinned§off to 50ft. or GOft. at Wissant, and were all far too 

rmeable for any tunnel work. Again, the wealden strata, 

200ft. thick in Kent, were reduced to a few unimportant rubbly 
beds in the Boulonnais. To the l’ortland beds the same objec 
tions existed as to the lower green sands, both were water-bearing 
strata. The kimmeridge clay was ‘Wi0ft, thick near Boulogne, 
and no doubt passed under the Channel, but in Kent it was 
covered by so great a thickness of wealden strata as to be almost 
inaccessible ; at the same time it contained subordinate water 
bearing beds. Still, the author was of opinion that, in case of the 
not improbable denudation of the Portland beds, it might be 
questionable to carry a tunnel in by the kimmeridge clay on the 
French coast, and out by the wealden beds on the English coast. 
The oolitic series presented conditions still less favourable, and the 
lower beds had been found to be water-bearing in a deep artesian 
well recently sunk near Boulogne. The experimental deep boring 
now in progress near Battle would throw much light on this part of 
the question. 

fhe author then passed on to the consideration of the paleo 
zoic series, to which his attention was more particularly directed 
while making investigations, as a member of the Royal Coal Com 
mission, on the probable range of the coal measures under the 
south-east of England. He showed that these rocks, which con 
sisted of hard silurian slates, devonian, and carboniferous lime 
stone, and coal measures, together 12,000ft. to 15,000ft. thick, 
passed under the chalk in the North of France, outcropped in the 
Boulonnais, were again lost under newer formations near to the 
coast, and did not reappear until the neighbourhood of Frome 
and Wells was reached. But, although not exposed on the 
surface, they had been encountered at a depth of 1032ft. 
at Calais, Sift. at Ostend, 1026ft. at Harwich, and 
1114ft. in London. They thus seemed to form a subterranean table 
land of old rocks, covered immediately by the chalk and ter- 
tiary strata. It was only at the southern flank of this old ridge 
that the jurassic and wealden series set in, and beneath these the 
palceozoic rocks rapidly descended to great depths. Near Boulogne 
these strata were already 1000ft. thick ; and at Hythe the author 
estimated their thickness might be that or more. Supposing the 
strike of the coal measures and the other palwozoic rocks to be pro- 
longed from their exposed area in the Boulonnais across the Chan- 
nel, they would pass under the cretaceous strata somewhere in the 
neighbourhood of Folkestone, at a depth estimated by the author at 
about 300ft., and near Dover at about 600ft., or nearly at 
the depth at which they had been found under the chalk 
fat Guines, near Calais, where they ,were 6O65ft, deep. These 
paleeozoic strata were tilted at high angles, and on the original 
elevated area they were covered by horizontal cretaceous 
strata, the basement beds of which had tilled up the interstices 
of the older rocks as though with a liquid grouting. The over- 
lying mass of gault and lower chalk also formed a barrier to the 
passage of water so effectual that the coal measures were worked 
without difficulty under the very permeable tertiary and upper 
chalk of the North of France ; and in the neighbourhood of Mons, 
notwithstanding a thickness of from 500ft. to ‘00ft. of strata 
charged with water, the lower chalk shut the water out so effec 
tually that the coal measures were worked in perfect safety, and 
were found to be perfectly dry under 1200ft of these strata com- 
bined. No part of the Straits exceeded 1586ft. in depth. The 
author, therefore, considered that it would be perfectly practicable, 
so far as safety from the influx of the seawater was concerned, to 
drive a tunnel through the palwozoic rock under the channel 
between Blane Nez and Dover, and he stated that galleries had 
actually been carried in coal, under less favourable circumstances, 
for two miles under the sea near Whitehaven. But while in the 
case of the London clay the distance seemed almost an insur 
mountable bar, here again the depth offered a formidable 
difficulty. In any case, the author would suggest that, the 
one favourable solution admitted, it might be desirable, in a 
question involving so many and such great interests, not to 
an adverse verdict without giving all those considera- 
tious the attention and deliberation which the subject deserved. 

Granting the possibility of the work in a geological point of view, 
there were great and formidable engineering difficulties ; but the 
vast progress made in engineering science during the last half 
century led the author to imagine that they would not prove in 
surmountable, if the necessity for suca a work were to arise, and 
the cost were not a bar. 


Economy oF FurL.—Although the price of coal is scarcely so 
high as it has been, and although we may, from present indications, 
take hope that its cost, as the result of the further opening out of 
our miveral deposits and the application of improved machinery, 
may be yet further decreased ; there are, nevertheless, most ample 
reasons why we should not neglect or pass by any invention, 
arrangement, or application, which will tend towards its economy. 
Happening to visit the works of Messrs. Leather, Matthews, 
and Co., Engineers, of Broughton-road Ironworks, Salford, the 
other day, we had the opportunity of witnessing the effects of 
using cinders, and creosote oil as fuel under the boilers which 
drive their machinery, and the particulars of which, as kindly fur 
nished to us by a member of the firm, we have now the pleasure of 
giving to our readers. It may possibly be remarked that the data 
given can scarcely, as they extend over so short a period, be looked 
upon as very conclusive, but we may add that we are assured by 
Messrs. Leather, Matthews, and Co., that the economy still con- 
tinues, and in point of fact, nothing can be more convincing of the 
benefit obtained than that a firm of practical engineers should feel 
themselves amply justitied by the financial results of the arrange- 
ments in continuing the use of this fuel. The figures given us with 
reference to the cinders and creosote oil are as follows :—In April, 
1872, the engine in question was burning 1°9 cwt, of coal at 7s. per 
ton, or Sd. per hour, as cost for running engine ; indicated horse 
power being 22. From noon on Tuesday, April 22nd, 1873, to 
6°30 p.m. Tuesday, April 24th, the same engine with considerably 
more load, ran 8S! hours, consuming 58 ewt. of coal and 60 gailons 
of creosote oil; the cost thus being, per hour, three-quarter gal- 
lons of oil, at 2}d. per gallon, 14d. ; (0 cwt. of coal, at 10d, per 
ewt., Gjd.—total, Sd. per hour. But the point to be noticed here 
is that inone case coal was valued at 10d. per cwt., and in the 
other at something less than 4jd. The best proof of the real 
saving lies, however, in the fuel cost-book of the firm just named. 
The figures in which we find are the following :—For the six months 
commencing November, 1872, and ending April, 1573, they paid 
for coal, £100 11s.; in the six months ending October, 1573, they 
paid for coal £52 19s. dd., and for creosute vil say £7 10s,— 
£60 9s. 4d., the effective work done by the engine being, on account 
of extra machinery added to the shop, considerably more during 
the latter period than the former. These figures speak for them- 
selves ; and wecan ourselves testify to the fact that neither the grates 
nor the fire-bars of the boilers have been in any way altered from 
their original form to suit this fuel, the modus operandi being 
simply to wet the cinders, mix them with wet coal, and then 
saturate the whole with the oil. At Messrs. Wright, Turner, and 
Co., Kingston Mills, Pendleton, the manager, Mr, Warburton, has 
employed the same oil, with, as we understand, favourable results, 
and he has arranged there a remarkably ingenious cistern and tap, 
by which the exact quantity of oil found necessary and most advan- 
tageous can easily be supplied. The set of boilers to which this 
adjustment was fixed were unfortunately not at work on the day 
of our visit, and although Mr. Warburton fully explained his plan 
to us we did not see it in actual operation. 
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BERLIN.—ASHER ai Co., 58, Mohren-strasse. 
VIENNA.—Messrs. wcroip and Co., Booksellers. 
LEIPSIC.—ALPHONes Di Bookseller. 

NEW YORK.—Wiz..4er Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


“eine 
must ‘ore request our copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
i that letters of inquiry addressed to the 


cases, be accompanied by a large envelope legibly directed by the 
wre & in san erie 6 SS ee i 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 
A SuBSCRIBER,— Write to Messrs. Lockwood, Stationer’s Hall-court, London. 
H. M.— Your letter has not been received. What is the information you re- 


ire? 
aD The ingot would contract and come out unless the sides of the mould 
were so thin that the steel would partially fuse them. 
W. F.—Just now we fear we could not find room to illustrate your invention 
as fully as no deserves. 
. J. V.—Something might be made of your scheme, but it would cost much 
money to work it out, and the plant would be more expensive than you 


imagine. 
Mercator.—The only way of keeping the lime unslacked is to put it into 
barrels closely headed up. We know nothing about the fire-bars to which 


jou refer. 

uw Swe really fail to understand your question. We have described 
various systems of iron permanent way at various times. Search the indexes 
of our back volumes. 

L. M.—here is no book of the kind. Generally speaking, the low-pressure 
cylinder is made of about four times the capacity of the high-pressure 

linder ; but this practice is often departed from, 

F.3. L.—We cannot tell accurately, as we do not know the piston speed. 
Taking the velocity at 240ft. per minute, and the average effective pressure 
as 30 lb., the developed would be about 24-horse. 

J. W. H.—You can obtain full information concerning gas engines by apply- 
ing to the Reading Ironworks Company, Reading, who at one time made 
them, They were not successful, and, except for very small powers, they 
are not in any sense equal to steam engines. 











COAL-BORING MACHINES, 
(To the Bditor of The Engineer.) 

Srr,—We shall esteem it a favour if any correspondent can inform us 
where we can procure one of McDermott’s coal-boring machines to work 
by hand. A. H. anv Co, 

London, 8th Dec., 1873. : 

FURNACE SLAG CEMENT. 
(To the Bditor of The Engineer.) 

S1r,—Can any correspondent inform me, through your paper, if furnace 
slag has been successfully used when powdered as a substitute for emery? 
Also is it used as a substitute for making cement similar to Portland 
cement, and who are the makers? F. D. 

Liverpool, 6th Dec., 1873. 

SUBSCRIPTIONS: 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, vf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. «2 «+. 

Yearly (including two double numbers) .. .. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER 18 registered for transmission abroad. 








FOREIGN SUBSCRIPTIONS. 

Foreign subscriptions for thin paper copies are received at the following rates. 
Subscribers paying in advance, at these rates, will receive THe ENGINEER 
weekly, and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the publisher. 

Tack PaPER copies may be had if preferred at double postage. 

Renitienss by Post-office Order. 
s 





fir ly 23% 
Republie in per year, APO 4s te oe oe 0 per year 
Australia «s+ 1ll 6 ” | Mata .. ll 6 ” 
Beyium. . lll 6 ” | Natal .. - 16 ° 
rasth ww ill 6 » | 116 0 
British Columbia ll 6 ” New Brunswick ll 6 ” 
British Guiana 1n 6 ” Newfoundland 1ll 6 ° 
Canada .. .. lh 6 ” New South Wales 1il 6 ” 
Cape of Good Hope 1h 6 ” New Zealand... 1ll 6 ” 
China... oe os 16 0 ” - - 160 
Denmark . 116 0 ” Turkey .. « 116 0 ” 
Egypt «. lll 6 om Un . lll 6 o 
Germany.. 116 0 ® West Coast of Africa 1l1l 6 o 
Gibraltar ln 6 » West * lné ya 
Ttaly.. + - 206 ~ 
Remittance by bill on London. 
£4. d. 24.4. 
dustria .. «. 116 0 peryear. | Norway 2 5 0 per year. 
Buenos Ayres 116 0 ” Panama -1né Po 
Chili and Peru 116 0 ” - 206 @ 
eo ee ill 6 ” Spain .. « o « 116 0 ~ 
Greece «sw 116 0 ° Sweden «1 oe oe oe BHO » 
India . 116 0 ” 
. 


Cloth Cases for binding Tux Exatvrer Volume, price 2s. 6d. each. 


The following Volumes of Toe ENGINEER can be had, price 18s. each :—Vols 
8, 4, 5, 10, 14, 16, 24, 25, 26. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be i 
= Alternate ad i 
rity, but regularity i 
advertisements, except weekly ones, are taken subject is 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six 0’CLOCK oN 
Tuurspay Eyenine ix zach Week. 
*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche ; all 
other letters to be addressed to the Editor of Tut Enoineer, 163, Strand. 








MEETINGS NEXT WEEE. 
Tae InstiTuTIoN or Civit Enoineers.—Tuesday, 16th December, at 
8 p.m.: Discussion upon Mr. Prestwich’s paper “‘On the Geological Con- 
— Affecting the Construction of a Tunnel between England and 

'rance. 

CHEMICAL ee eh Doe 18th, at 8 p.m.: “On the 
Preparation of Standard Trial Plates to be Used in Ve the Com- 
—- of the Coinage,” by W. C. Roberts; “Ona New Com; of 
the Copper-rine Couple ‘on Organic Bodies, No: IV. on ally! Todide" be 

e r-zinc Couple on anic ies, No. IV., on 11 = 
Dr. Gladstone and A. Tribe. 4 4 nd 

METEOROLOGICAL SocieTy.—Wednesday, 17th inst., at 7 p.m., at 25, 
Great George-street ;: ‘On an Improved form of Aneroid for Determin 
Heights, with a Means of ere. the Altitude Scale for Various Tem- 
peratures,” by Rogers Field, B.A., F.M.S8; ‘On the Atlantic Hurricane 
of August 20th to 24th, 1873,” By — H. Toynbee, F.R.A.8.; ‘On a 
ere Barometer for the use of vellers, lle by the Spiral Cord 
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MARRIAGE. 

On_ the 30th October, at the British Consulate, and 
the British Church, Bahia, Brazil, ed the Rev. G. A. A, 
British Consular Chaplain, Ricnarp Tiptapy, C.E., to Jane, eldest 
daughter of Mr. Gro. Bett, Locomotive Superintendent Bahia and San 
Francisco Railway, Bahia, Brazil. 
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SIR FRANCIS KNOWLES ON THE MANUFACTURE OF STEEL. 
Art the meeting of the Society of Arts, held on the 26th 

ult., Sir Francis Charles Knowles read a paper on the 

“Conversion of Cast Iron into Steel,” and the ex- 














haustive and suggestive nature of this paper as well as 





the discussion which it induced, are such as to make 
us feel that a resumé of the important question thus 
investigated and analysed will be acceptable to many 
of our readers. Indeed, the subject in its broadest 
and fullest sense, viz, the means of converting iron 
into steel, is one which, like good wine, requires no 
bush. It is of the first importance to the nation, 
whether looked upon merely from a commercial point of 
view, as fiving us the power of being the great manu- 
facturers for the world, or in the higher and more recon- 
dite sense of enabling us through the researches of science 
to avoid waste in the development and utilisation of the 


ipod mineral, and other resources placed at our 


t seems desirable for the purposes of the present article 
to take the questions in the order in which they are treated 
by Sir Francis, and to comment upon them and his remarks 
as we proceed, reserving the discussion which followed with 
the expression of our own opinions for the final summing up. 
We do not understand from the paper before us that the 
process advocated by Sir Francis has been actually tried, 
even in experiment, and we must confess that the way in 
which he uses the present tense through a great portion of 
his paper is somewhat puzzling, if not disingenuous ; 
for, although, of course, the Heaton process is sufficiently 
well known, it does not in many ways exactly correspond 
with that now brought forward, and whilst Sir Francis 
says that “the finery or converter is made of pieces of cast 
metal so constructed that the tuyeres may form one piece 
with the casting itself—in fact, they are bored out of the 
solid casting itself, and the apertures are countersunk to 
meet them at the level of the — &c.”—we fail, never- 
theless, to gather from the general context of the paper, or 
any definitely recorded results given, that such a finery 
or converter has actually been made and tried, and hence 
that both the author in explaining, and we ourselves in 
examining, the process, are dealing with possible proba- 
bility rather than with ascertained fact. However, on 
this point we are indisposed to take exception, not that 
we think from what we have read that such exception is 
not a just one, but because we are desirous, that if the 
theories propounded have not as yet been proved, no words 
of ours may in any way stand in the way of their thorough 
investigation by practical experiment. 

The objects proposed to himself by our author are, 
broadly speaking, and in his own words, “the refining or 
purification of cast iron from sulphur and phosphorus and 
its conversion into iron or steel of various qualities, accord- 
ing to the nature of the metal treated, with an inc 
yield of malleable iron or steel per ton of metal.” And he 
goes on to say that the means adopted are—here again is a 
case of the present tense :—(1) “The separation, as far as 
possible, of the heating process from the chemical process. 
(2) The securing of a hi hly basic scoria, or cinder, of not 
exceeding 30 per cent. of silica, by means of finery and 
converting furnace in which that acid is not present. (3) 
The employment of caustic soda, in conjunction with pure 
and rich oxide of iron, in the elimination of the sulphur 
and of the phosphorus. (4) Where pure cast iron is 
treated and superior iron or steel is to be produced the 
use of nitrate of soda, of permanganate of x 

It is evident that to carry out any of the above processes, 
and to obtain any of the proposed results, heat is necessary ; 
and this it is intended should be produced by the complete 
combustion of gases rich in carbonic oxide gas combined 
with air heated to 500 deg. Cent. in due proportions, and to 
this end, when the metal is melted in a cupola with either 
dense coke or anthracite coal, the resulting gases are col- 
lected and utilised by freeing them from carbonic acid and 
feeding them with pure carbonic oxide gas until a com- 
— be obtained consisting of 70 to 80 per cent. of car- 

nic oxide gas and 30 to 20 per cent. of nitrogen. From 
this gas, which may be slightly altered in composition, a 
heat in combustion of from 2500 deg. Cent. to 2979 deg. 
Cent., is obtainable, and on its being mixed in the con- 
denser with hot air in such proportions as to insure the 
production by combustion of only carbonic acid gas and 
nitrogen, without excess of air, it is blown, according to 
Sir Francis Knowles, “ into the body of the metal bath by 
appropriate apertures at the level of the hearth or 
sole, giving, therefore, a neutral flame, while the car- 
bonic acid gas and the nitrogen rising from below 
with force in all directions, and aided by the natural light- 
ness of the hotter metal, stir, agitate, and mix the particles 
of the metal, and so bring them all successively into con- 
tact with the re-agents employed, and with each other, 
doing in fact the work of the puddler.” So far so good; 
but one of the most remarkable features of the new pro- 
cess follows next, for it is further proposed that the car- 
bonic acid gas that is thus formed and the nitrogen which 
quits the surface of the ball, at say, 2150 deg. Cent., shall 
be passed througha kiln holding anthracite coal or coke, when 
the gas will take up a second equivalent of carbon ; and 
one volume of it will yield two volumes of carbonic oxide, 
which absorbs about 2400 units of heat per 211b. of weight, 
the nitrogen remaining unaltered ; and if, after a second 
combustion this conversion of carbonic acid into car- 
bonic oxide be repeated, the proportion of carbonic 
oxide to nitrogen will fall to 39°71 per cent., and 
so on in a decreasing ratio, until 34 per cent., the propor- 
tion in the cupola gas, is . The carbonic acid is 
thus acting as a carrier of the fuel from the retort of anthra- 
cite coal or coke to its destination, and the converted 
gases may be used first to heat the generating retorts 
and then passed under the boilers, which, according to Sir 
F. C. Knowles, ought, with good management, to be heated 
without any other fuel. 

We now come to the construction of the finery itself, 
which, as has been before stated, is made of cast iron, the 
tuyeres home | bored out of the casting itself, and the whole 
bound together by an exterior jacket of boiler-plate, so 
that in case of an accidental fracture there may be no 

from the access of water to the molten metal, the 
whole converter being inclosed in a tank through which are 
currents of cold water to prevent fusion of the sole 

or walls of the finery. ’ 

For the lining of this a basic paste is formed of protoxide 





of iron, or of manganese, of naxos emery, or of bauxite, a 
silicate of aluminum, strongly recommended by Dr. 
Siemens as fettling for his rotary furnace, and caustic soda 
in small quantity. This is laid on in thin layers, 
which, when gently dried, are successively reduced to a 
state of incipient fusion by the flames of the gases in such a 
manner that the icles may cohere and form a species of 
semi-enamel or ing. The furnace is then complete and 
ready for operation. The next points for consideration 
are the effects of the reagents — caustic soda and the 
oxides of iron and manganese, which, as entirely distinct 
questions, we reserve for the present. We have stated 
enough to show what the general nature of thescheme is, and 
that it claims much about which opinions will differ mate- 
rially. 
THE SEWERAGE OF LEICESTER. 

Wuen we last visited Leicester the sewage works were 
literally in a state of chaos. The corporation had ex- 
pended a very large sum of money; it was said as much 
as £60,000, in the erection of an extensive range of build- 
ings, including drying sheds, and filtering and settling 
tanks. In addition to these, there were pumping engines 
and all other means and appliances necessary for treating 
the sewage of the town by a process of deodorisation, so 
as to purify the effluent water, and for the ultimate con- 
version of it into a saleable artificial manure. The result 
of these praiseworthy but ill-judged endeavours, at the 
time of our visit, assumed the form of a large, staguaut 
mass of so-called artificial manure, which no person would 
take the trouble of carting away, even on gratuitvus 
terms. This unfortunate finale, it must be confessed, was 
not very encouraging to the authorities who, however, 
unwisely, had nevertheless acted as they imagined best for 
the interests of the ratepayers. They may, however. con- 
sole themselves with the reflection that they only add one 
more to the great number of local authorities who have 
committed the same error. In fact, we would almost ven- 
ture to state that, with the exception of one or two, not a 
single local sewer authority went the proper way to work, 
in the first instance, in the treatment of whatever sewage 
and drainage he had to deal with. Instead of dealing with 
the whole question ab origine, instead of calling in the 
services of competent professional men and adopting a 
complete and comprehensive plan, they preferred schemes 
ef a partial and incomplete character, and willingly iu- 
cu heavy expenses in the vain hope of proving them 
successful. They listened to the voice of the charmers, 
who promised at one and the same time to rid them of a 
nuisance, and confer upon them a bevefit, and they be- 
lieved in the conversion of a ton of their sewage and 
refuse matter into golden coins, as infallibly as the alche- 
mist of old believed in the theory of transmutation. 

After seeing the error of their ways, the Leicester 
authorities came to a right conclusion. They first employed 
Mr. B. Latham to make a survey and report upon the 
matter, and then offered premiums for the best two plaus 
for the practical solution of the problem with which they 
had to deal. The result was that seven competitive plans 
were sent in to the Town Council in answer to their invi- 
tation. That of Mr. J. B. Everard, which we shall 
describe and illustrate in another impression from his 
report and drawings placed by him at our disposal, was 
selected as deserving the first premium, while the second was 
awarded to Mr. Gant. We consider that the council have in 
this instance acted with justice in the disposal of their 
premiums, and in order that our readers may form their 
own opinion on the question, will briefly review the com- 
parative merits of the two schemes. Let us take first the 
methods proposed of dealing with the rainfall or surface 
water. Mr, Everard proposes to utilise any sewers which 
already exist and are in present use for this purpose, or by 
an extension of the system to carry all the rainfall into the 
river, without allowing it to go into the large sewers which 
are in use for the conveyance of the sewage alone, or to 
any part of the town where the system is not in operation. 
He considers this point of so much importance as to appor- 
tion £14,000 out of the total estimate for carrying it into 
execution. One advantage of this plan would be that it 
would greatly diminish the quantity of water passing to 
the sewage works in rainy weather, This wateris anacknow- 
ledged evil, so much so that at Crossness it was found 
frequently absolutely impossible to keep down the contents 
of the sewers with all the pumping power at work which 
is available. It becomes in fact a question whether it is 
in the long run more economical to provide an amount of 
pumping power greatly beyond the average, in order to be 
able to cope with those exceptional but certainly recurring 
floods, or to pay compensation for the done. Ex- 
perience has decided in favour of the latter mode of pro- 


ceeding. 

On the other hand, Mr. Gant proposes instead of extend- 
ing the present system of surface water sewers, to construct 
a series of others intercepting them, and carrying the con- 
tents into a storm sewer, discharging below Bristall Mill 
into a new channel cut for the purpose, and joining the 
river at a point lower down. Beyond keeping the rainfull 
out of the river near the town, these sewers appear to 
answer no particular purpose, as they afford no relief to 
the large eewers. In a word, Mr. Everard separates the 
storm or surface waters, and Mr. Gant does not. Much 
difference of opinion prevails still among engineers on this 
point. Into this we shall not now enter ; one thing is cer- 
tain, that surface water which flows over the streets and 
thoroughfares of a town having the population of Leicester, 
is not fit to be discharged into any river, the water of which 
is used for drinking or culinary a. As an effluent 
water it would not come within the standard of purity pre- 
scribed by the —, —— — , ith 
regard to the disposal e sewage itself, in the former 
plan it is conveyed by gravitation from the existing large 
or deep sewers, into the higher parts of the town, by means 
of newly constructed intercepting ones, to land in the 
vicinity of Thurmaston, or to the present sewage works, 
In order to enable the sewerage to be delivered into the 
existing tanks, one new sewer would have to be laid, pass- 
ing under the river, In the scheme of Mr, Gant, the whole 
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of the sewage and drainage of the town is conveyed into 
the storm sewer already alluded to, in the following man- 
ner. To prevent the lower parts of the town from being 
flooded, a sewer is laid leading to a sumph at Belgrave 
Mill, on the river, where an archimedian screw is placed 
to lift the contents into the storm sewer, whenever the 
engines at the sewage works are incapable of raising the 
total quantity required to be dealt with. The effluent 
water from the sewage raised at the works is to be carried 
across the water in a high level sewer, and turned 
into the storm sewer, which discharges into the new 
channel and ultimately finds its way into the old river 
below the Thurmaston Mill. The whole of this scheme is 
exactly similar to that carried out by the Metropolitan 
Board of Works at Abbey Mills and Crossness. It is 
neither a removal nor utilisation of the sewage; it is simply 
adiversion of it from one point of the river to another. 

The treatment of the effluent water, after getting rid of 
some of the solid constituents which exist in the two con- 
ditions of suspension and solution in sewage, has proved in 
numerous instances an insuperable ditliculty. The — 
of purification, and consequently of utilisation, proposed by 
Mr. Everard is that of downward filtration, in imitation of 
that successfully carried out at Merthyr Tydvil. From 
tifty to one hundred acres of land would be required to 
purify the sewage in this particular case. In Mr. Gant’s 
scheme the effluent water is left to take care of itself, so 
far as any purification of it is concerned. By the removal 
of Cossington Mill a fall would be obtained which would 
impart a rapid flow to the stream, sufficient, in the opinion 
of the proposer of the scheme, to neutralise the impurities 
and prevent decomposition in the effluent water. From 
the experiments made by the Rivers Pollution Commis- 
sioners with respect to the action of a current of water 
upon foul and contaminated etiluent sewage, we believe 
this idea will prove fallacious, and in this point the scheme, 
if carried out, would result in a failure. We have seen in 
Mr. Everard’s plan that the raw sewage is first delivered 
into settling tanks, where the grosser solid constituents are 
deposited, and the effluent water containing nearly the whole 
manurial value is utilised on land by downward filtration. 
In the competitive scheme it is proposed to retain the pre- 
sent sewage works, and to effect a utilisation of the sewage 
by converting it into an artificial manure by the use of 
chemicals, This is where, in our opinion, Mr. Gant’s 
scheme completely breaks down and is brought to a most 
lame [and impotent conclusion. The attempt to fortify 
sewage by the addition of certain chemicals possessing in 
themselves considerable manurial qualities, has been tried 
over and over again with results so ruinous in a financial 
point of view, that a failure may be predicted with cer- 
tainty. The cost of the chemicals is a tangible and serious 
item in the experiment, and the additional value imparted 
to the manufactured article is exceedingly problematical. 
There is a double disadvantage, it seems, in the convey- 
ance of the storm waters and the sewage together. The 
one is that in the event of a heavy storm the sewers would 
be almost choked by the sudden rush of water before a 
single drop could reach the river, to supply power to work 
the pumps. Again, in time of drought every drop of 
water is wanted by the millers and the canal, and very 
little of that which was available for both would pass so 
far down the stream as the proposed new channel, which 
might thus run the chance of being partially filled 
with stagnant sewage matter, and become a serious 
nuisance. A prominent point in favour of the plan of Mr. 
Everard is that it involves no interference with the rights 
of millowners, a feature which is in itself one of the 
greatest recommendations the scheme could possess. Every 
engineer is aware of the tedious and vexatious litigation 
which geuerally follows any interference with the vested 
rights of millowners and riparian proprietors. In awarding 
their premiums the Town Council took into consideration 
the fact that in the execution of Mr. Everard’s plan the 
practical use and the progress of the works would be com- 
meusurate, while no relief would result from the scheme of 
Mr. Gant until the whole of the works were completed, 
which would occupy three years at least. As the popula- 
tion of Leicester is on the increase, it would be even worth 
while to make a slight sacrifice for the sake of any relief 
which could be odilte executed. 





THE GREAT Hoosac TUNNEL in Massachusetts, which, next to 
the Mont Cenis Tunnel, isthe largestin the world, is fast approaching 
completion, The headings were joined on Thanksgiving Day b 
the explosion of 150 lb. of nitro-glycerine. The tunnel, whic 
has cost over 12;000,000 dols., has occupied fifteen years in boring, 
anc is 25,031ft. (over four miles five furlongs) long, 26ft. wide, and 
from 23ft. to 26ft. high. It is ventilated by two shafts from the 
mountain top. Railway traffic, it is expected, will run through it 
in the spring. 

Propuction OF CoaL.—The Inspectors of Mines report that 
they compute the quantity of coal raised in Great Britain in the 
year 1872 at 123,393,853 tons, an increase of 5,954,602 tons over 
the quantity in the preceding year. The greatest increase was in 
the three following districts :—In North and East Lancashire the 
quantity increased from 7,575,800 tons in 1871 to 9,363,236 tons 
in 1872; in Yorkshire from 12,801,260 tons to 14,576,000 tons ; 
and in the Derby, Nottingham, Leicester, and Warwickshire 
district, from 9,152,000 tons to 10,657,100 tons. The Northum- 
berland, Cumberland, and North Durham district shows an 
increase from 12,530,000 tons in 1871 to 13,010,000 tons in 1872; 
the South Durham a decrease from 17,746,000 tons to 17,395,000 
tons ; the West Lancashire and North Wales, an increase from 
8,775,000 tons to 9,000,000 tons; the North Stafford, Cheshire, 
and Shropshire, a decrease from 6,500,000 tons to 6,327,188 
tons; the South Stafford and Worcestershire, an increase 
from 10,500,000 tons to 10,550,000 tons; the Monmouth, 
Cloucester, Somerset, and Devonshire district remains as before at 
7,000,000 tons ; the South Wales district shows a large increase, 
from 9,120,000 tons to 10,131,720 tons ; East Scotland, an increase 
from 5,883,920 tons to 9,046,814 tons; and West Scotland, a 
decrease from 6,554,365 to 6,336,705 tons. About 150 
coal mines are scattered over other counties of England than 
those above named, but no estimate of the coal raised by them is 
given. The production in Ireland is so trifling that it is left out 
of the computations. The above figures show the result of the 
computations made by each inspector for his own district. The 
export of our coal to foreign countries in 1872 exceeded 13 million 
tons, and above 24 million tons were exported from Great Britain to 
Ireland, leaving 1074 million tons for consumption in Great 
Britain, being an amount of over 54 million tons more than in 1871, 








| LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
¢ ves f 





ON CURVES FOR. SIDINGS, 

Srr,—In continuation of my former papers on this subject, that 
have already appeared in your paper, iw leave to give a method 
of finding the angles of the crossings, and their distances from 
the first crossing, when one curve cuts across several others parallel 
to one another, 

The calculations required for doing this, are rather longer than 
those I gave for the other problems, and some persons may say 
that the formule derived from them are long, complex, unbusiness 
like, and not suited for ordinary work, and I myself wish I could 
see how to shorten or see them, but at all events anyone 

| accustomed to ordinary arithmetical calculations will find no diffi- 
culty in using them, and they will give him at once the exact 
position and angle of each crossing, when the radii of the curves 
| are given, and also the angle of the first crossing. It may also be 
| thought that these problems, even when divested of all aid required 
| from tables of logs, sines, Xc,, are still more curious than useful, 
| yet at the same time, even if they cannot be abridged or rendered 
more concise, I am sure they will not be beyond the practice or 
| talent of these scientific days, and as a short table is added which 
: . S a a . 
gives the value of the expression used, Ver from « = 1, to 
a = 12, no difficulty will arise from the circumstance of that ex- 
pression having been required to be introduced. , 
| Let Rin this figure, be the radius of a curve, crossing over four 
other curves, going in the same direction, at D, E, F, and G, whose 
radii are R’, R', R”, R", and let lin a be the angle of the first 
crossing of Rand R’at D. Join M and N, the centres of the 
curves, and let fall the perpendiculars M O, M Q, M R, ML, from 
M, on the radii, ND, NE, NF, and NG. Then 
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To find the distances from the first crossing, along the tangent 
there, to opposite the other crossings. 


UM:UN::OM :NL:: 00: UL, 


OM UM y 
J =U J = =U J = 
uO ULYy UN NL op ON UO+UN 


OM UM 
UL t NL ow 
ONxNLxOM=ULxOM+UMxNL 
; MLxNIF=ULxNI?+UMxNI2 
MLx NL*-ON x NLxX OM=ULx NL?- UL x O M 
uL=ML x NL? - ON x NL x OM_ 
NI? - OM 
NL(ML x NL-ON x OM) 
NU-omM 


=uN OM NL wn = = 
UM=UN \7, UL=U0 03. ML=UM+ UL 








OM NL 


MLxXNL xOM=UN x OM?+U0xNI? 
ONxXNL?=UNXNL?+U0OxNI? 
ONxXNIL?—MLxNLxOM=UNxNL?-UN x OM 
UN -~ ONxNI?-MLxNLxOM al 
NL?- 0M 
NL(ONx NL-MLx OM) 
NL?- OM 
UN:UL::NG=R:VG=DH 

NL(MLx NL- ONx OM) 





«OE 22.) 2) A 
DE et oy” *grews NL- ML x OM) 
NI?- 0M 


MLxNL-ONxOM 





ONxNL-MLx OM 
SM:SN::OM:NR::SO:SR 
, OM SM , 
SO=SR wr SN=NRO-) ON=SO+SN: 
OM SM 
° ‘7: OM 
ONxNRxOM=SRx OM?+SM x NR? 
MRXNR?=SR x NR?+SMxNR? 
MRxNR®?-ONxNRxXxOM=SRXNR*-SRxOM 
sR= MRxNR*-ONxNRxOM_ 
N R? - O M2 
NR(MR x NR- ON x OM) 


NR? - OM: 
OM +o NR . ‘ 
= — a —- [R=8S SR = 
SM SN vp Sk 80 oar) M+SE 
OM NR 
GC —. 
nr t® om 
MRxXNRxOM=SNxXOM+SOxNRE 
4 ONxNR?=SNxNR?+SOxNR? _ 
ONxXNR*?-MRxXNRXxXOM=SNXNR*-SN x OM 
sn=ONxXNR-MRXNRXOM _ 


SN 


NR? - OM? 
NR(ON x NR-MR x OM) 
NR - OM 


SN:SR::NF=R:YF=DB 
NR(MR x NR-ON x OM) 
a ~ NR? - 0M 
DB=R n> = wWROONxNR-MR x OM 
NR? — 0 M 
—RMRxNR-ONXOM 
ONXNR-MR «<x OM, 
TM:TN::0M :NQ::TO:TQ, 
Of o= TM 2 
= a = oa OC = N= 
TO=TQ yo TN=NQ GG ON=TO+T 


Q 
OM TM 
TON Qt low 
ONxNQXOM=TQxOM+TMxNQ 
MQXNQ=TQxNQ@+TMxNQ 
MQ xNQ?-ONXNQXOM=TQ xKNQ-TQ*OM 
TQ=-MQxNQ-ONxNQxOM_ 
NQ?— OM 
NQ(MQxNQ-ONxOM 
iw 


TQ=NQ aw MQ=TM+TQ= 











OM 


TM ta 5@ 





OM. woaTO 
N¢ : 
TH g thon 
MQxNQXOM=TN x OM+TOXNQ 


ONXNQ@=TNxXNQ?+TO x NQ 








ONXN@-MQXNQx OM=TN x NQ@-TNXOM 
TN= ONXNQ-MQxNQXOM_ 


NQ?—0O M 
NQ(ON x NQ—MQ x OM) 
N Q? -- O M2 


TN:TQ::NE=R:ZE=DC 
NQ(MQ x NQ—ON x OM) 





Se NQ?—OM _ a 
oo = Bog RNQION x NQ—MQ x 0M)~ 
NQ?— 0 M 


RMQ x NQ—ON x OM_ 
ON xNQ—MQxOM 


To exemplify this, let R = 1000, R’ = 730, R" = 756, R” = 7765 
R"”— 84. 


Angle of crossing « = 1 inl10, }=1 in 6,c=1lin5,d= 
































lin .4 
1 
Then ) = = 
2RR" a 
R" + 2RR’ it's ~~ 
: ( 
/ 2 x 1000 x 756 2 1 
of 7Kes 9 00 x 78 10 302 os 
756? + 2X 1000 X 730) —730 
1 
c= = = = = = 
it 2R R” a 
7) , a _ Re 
R +2RR R 
i. —aene 
ar 2 X 1000 X 776 2 1 
776? + 2 x 1000 x 730 Vier - 7308 
1 
d ——— —= 
if Pees. | eS 
R" +2R R sve et 
t ‘ 
8 xe Oy 
SA (ios 2100 x 100 1! — 7308 
ae 994 
ML= an . Veet oe See 
VE +1 V#F1 . 

















Dec. 12, 1873. 





THE ENGINEER 








R" 824 


NL=R-d ,—~—=100 = 4 <* = 200°60 
“V@F1 fi +1 
mMR= ,-2o. _ 18 _ 5049 
‘ v e +1 V5* +1 , 
R” 4 776 Wah ate 
NR=R- = 1000 -: ) _ = 239-0 
4 c Va +1 000 5 VB +i 7 
R’ 756 
M a4 = 124°28, 
@ VeF++1- VR +1 
R 756 a 
=R-b = 100-6 ,°. = 254°28 
=e fet Sveqi-” 
R 7 
MO= ,- = 72°64, 
va+1™ Vie'+1 “~~ 
R’ 730 , 
NO=R— = 1000 — 2 = 273°62 
“Vae+1 Vio +1 , 
_.MLxNL--ON x OM_ 
Des dent INxX NL—MLxOM_ 
1000 199°85 x 200°60 —- 273°62 x 72°64 _ = 5007 
273°62 x 200°60 — 199°85 x 72°64 
DB=R MRxNR ON x OM_ 
“ON x NR-MRx OM 
152'19 x 239°07 — 273°62 x 72°64 _. 
=302 
1000 973°62 x 239°07 — 15219 x 72°64 
DC=R MQ x NQ—ON x OM_ 
‘" “ON xNQ—MQxOM 
12428 x 254°28 — 273°62 x 72°64 _ 400. 
273°G2 x 254°28 — 12428 x 72°64 m O06 


In the next place, when a curve crosses over four other curves, 
going in the opposite direction, as at A, B, C, and D, in this 
Let lin a be the ~ of crossing at A, the radii of the 
k', R”, R 


figure. 
urves being K, R’, 





Join M and_N, the centres of the curves, and let fall the per 
pendiculars, M P, MS, M R, MQ, on the radii, N TA, NB, NC, 
and N D, produced. 
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Then, to find the distances from the first crossing, along the 
tungent there, to opposite the other crossings. 
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To oy this, Let R = 1000, R’ = 1200, R’ = 1125, R 
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| sequence insist on them being put in so as to be effective ; 
| others put them in only for the name of the thing, 
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In conclusion, I would wish to draw attention to the rather 


curious similar dissimilarities, if I may so express it, of some of 
these formule, such as that for the ang sles of the crossings in the 
two opposite cases, where they differ only in two of the signs ; ancl 
that for the distances between tLe crossings, where they are almost, 
if not exactly, similar. 


James S, Tate, C.B. 


THE THE VILLE DU HAVRE, 

Sin,—Your article on the loss of the French steamer Ville du 
Havre goes to the root of the evil which prevents the saving of 
many lives if not of the ship itself. 1 trust you will not fail to 

| call attention frequently to the very defective state of the laws of 
| this and other countries in this respect. 

1 have been directly and indirectly enga 
and building of iron ships for nearly twenty years and beg 
corroborate what you say in respect to the necessity of having 
vessels properly subdivided into water-tight comparments, and | 
have nv hesitation in saying that so long as the Government of this 

| and other countries permit the law to remain as it is, they are, to 
a great extent, answerable for the loss of many valuable lives, 
Our own Bowrd of Trade are specially to blame in this respect, for 
they knew their duty and now do it pot. Fifteen years ago they 
were not so remiss, and good testimony can be given of the benetit 
which their then **bulkhead” clause did, for though it was not so 
effective as it might have been many subdivided vessels were saved 
which would otherwise have been lost. 
| The supervision of the Board of Trade in respect to this clause was 
| unfortunately clogged with comparatively useless details, which 
| occasionally the special requirements of surveyors made the more 
aggravating, and the effect of this was to annoy owners and 
| builders, who, though they did not object to sub-divide their ves 
sels, nev erthe less, when a few interested partics persuaded the then 
Board to rescind this useful clause, were plea ed tu be left to fol 
low their own sense of what was requisite 
Many owners still put in bulkheads, and what is of more con- 
but 
probably be 


LOSS OF 


ed in the supervision 
to 


| lieving the absurd statements of some foremen and o: hers connected 


with ship construction, that they cannot be made watertight, and 
| hence#@wners gradually get to think it is a useless expense to put 
in bulkheads at all. ‘The absurdity of the statement needs no 
remark ; but it seems to be too much believed. 1 myself, «after 
a collision, have been ,thanked by owners for baving dune ne more 


|} than my duty and effected what they did not eapect, viz., made 


| 
vf 


=| 





the bulkheads quite water-tight. 1 have frequently called atten- 
tion to this matter ; and beg to enclose you # short paper which I 
sent this spring to the Institution of Naval Architects. Though 
only a few instances of the beneticial effects of these bulkheads 
| are therein given. I will venture to say that if the board of Trade 
were to collect full information on the subject th: y would be sur- 
rised at the amount of good on the one hand and horrified at the 
olescbte loss of life on the other, sacrifices which in extent out- 
rivals even the human sacrifices of the ancients. LAURENCE HILL. 
St. Vincent-street, Cilasgow. 
FLOATING CAST IRON, 

Sm,— With your permission | will say « few more words on the 
above subject as my last letter is said to contain extraordinary 
statements calculated to unnecessarily mys tify it. It having been 
jee in answer to your correspondent, “ Metal,” that the reason 
for cold iron fleating upon liquid iron was the increased specific 
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gravity of iron in the latter state, my object was to give a practical 
proof in support of my reason for believing the reverse to be the 
case, but it seems that this proof was not sufficient, for your last 
correspondent on the subject states that the cold solid metal must 
be of lower specific gravity than the fluid out of which it was pro- 
duced, If this be true, it does seem strange that practical iron- 
founders shou!d always make a pattern larger than the casting 
they want from it. 

If we want a girder, say 20ft. long, we are obliged to make a 
pattern at least 20ft. 2in., and in ma such castings as columns, 
&c., it is the ironfounder’s care to make cores which will admit of 
the contraction of the iron. If your correspondent’s theory be 
correct the ironfounders must be wrong, but [ am afraid they will 
not jhenceforward make a pattern for a girder 20t. long anything 
short of 20ft. 

It is quite certain that the molten metal thoroughly fills a pro- 
way made and am pnd poured mould or a perfect casting would 
not be obtained, and as a girder from a pattern 20ft. long would 

only be about 19ft. 9#in. it is evident that the volume of the iron 
is less when cold than when molten, and, therefore, its specifi 
gravity greater. 

Your correspondent tions ‘‘ water passing to ice” as an illus- 
tration of his theory, but I would submit that the cases are not 
analogous, for the expansion and contraction of water is anoma- 
lous and exceptional. Your correspondent also invites my atten- 
tiun to the fact that a bead of molten silver expands at the 
moment of cooling, but I suppose he will also admit that it pre- 
viously contracted in passing from the liquid to the viscous state, 
and that dilatation does not cease at the moment of the bead’s 
passing from the viscous to the solid state, but continues until the 
metal is cold, If your correspondent would make a casting in 
silver from a rod of a given length, I think he would find that the 
result would support my argument—not his, W. Worsy B. 

Westminster, Dec. 10th. 














THE VIENNA EXHIBITION AWARDS, 

S1r,—It would not be just to Baron Schwarz Senborn to allow 
such a reflection as that contained in the postscript of Messrs, 
Hayward Tyler and Co.’s letter, which appeared in your journal 
last week, to pass unnoticed; the attempt to magnify a specific 
award for ‘‘ feed pumps” into an equality with the award made 
for the larger class of direct-acting steam pumps, so widely and 
successfully introduced in this country by our firm, must not 
be permitted to subject the highest official of the Austrian 
Commission to the slightest suspicion of altering the jurors’ award 
by adding words not embodied in the jurors’ protocol. When Baron 
Schwarz Senborn, under date 14th Nov.—three months after the 
jury had dispersed—expressly states that the International Jury 
of Class XIII. have as a matter of fact awarded the ‘‘ medal for 
progress” to the firm of Tangye Brothers and Holman, for steam 
engines and pumps, we submit that he speaks with the greatest 
possible authority, under a full representation of the mischievous 
nature and purport of controverting announcements ostentatiously 


repairing of faults it was apt to get injured by proximity 
to the watchman’s fire. Mr. West put an india-rubber wire 
down in the Isle of Wight in 1836 without any pro- 
tection whatever, but it proved a failure. The recent, 
undertaking has been carried on on a more secure footing. This 
is, in fact, the first time in which a severe and searching system 
has been ad The causes of failure in the ress wires 
between London and Manchester have been eradicated, and these 
in the British Company’s road wires will be dealt with in a similar 
manner. The line selected for a trial on this new basis was Man- 
chester-Liverpool. This route is as as any that can be found 
for laying an underground cable, utenant Ramsay, R.E , sur- 
veyed the route and laid the pipes, It starts from where the 
Liverpool street wires terminate, passes on to Broad green, thence 
to Warrington in earthenware pipes, and to Manchester in either 
iron or earthenware pipes. pipes are employed where the 
chemical waste from manufacturing districts contaminates the 
water. Thus between woe and Warrington 18°6 miles of 
pipes are of iron and lead, the pipes are cleaned out, not only 
or the removal of grit, but also for the blunting of sharp edges 
and points. The peculiar advantages offered by the district are 
mainly derived from the evidently mossy foundation of a great 
portion of the route. At inclined parts water was constantly run- 
ning through the pipes, and nothing better could be designed for 
the preservation of the gutta-percha. Some joint boxes, indeed, 
were found actually under water, and had to be baled out. The 
cables were manufactured by the Gutta-Percha Company. The 
core was made of No. 7 gutta-percha wire; the copper wire, No. 18, 
weighed 391b. per mile ; the gutta-percha 461b.; together 85 lb. 
per statute mile. The finished cables were passed through a bath 
of cold Stockholm tar mixed with cork dust, so as to fix the tar 
more thoroughly though less evenly. ‘Two coatings of tarred tape 
were then laid on in different directions. The so-called coffin boxes 
and tombstones were placed at intervals on the route ; a test-box 
every 200 yards, and intermediate boxes where the curvature of 
the road or other circumstances made the addition necessary. A 
white wooden peg . oy the position of the intermediate, and 
a red one that of the test-boxes; but these pegs were fre- 
quently found to be removed, and hence a number of 
stones were heaped on instead as distinguishing marks. The 
cables when ready for drawing in were pla upon drums 
revolving on a stout frame, and far enough from the pipes 
to make the angle of the pulled cable as obtuse as neces- 
sary. To avoid friction at the mouth of the pipes still more 
a small wooden roller guided the cable as it passed in. i 
realy the actual hauling would commence until the ends appear 
at the boxes where they would be numbered, opened out, cl 1, 
and left for the painters to deal with. Each painter bad an assis- 
tant, and they were men above the ordinary labourers in intelli- 
gence. For the electrical arrangements of the undertaking a 
special van was designed by Mr. Preece, which travelled 1000 
miles on service without experiencing a break-down. A hundred 
Leclanché’s cells were mounted on well-insulated tops ; there were 


ides some resist coils, keys, and an improved galvano- 








published and withdrawn under reflections of a serious ter. 
We beg the insertion of this, with the appended copy of letter 
in reply, in your next issue, 
TANGYE Bros, AND HOLMAN. 


[Copy.] 

Messrs, Hayward Tyler and Co., 85, Whitecruss-street, London, E C. 

London, 27th November, 1873. 
Deur Sirs,—Replying to your esteemed letter of this date, we find we 
inadvertently omitted to date our letter of yesterday. We avail ourselves 
of this opportunity to be equally frank in our assurance that we regret 
any cause or possibility of annoyance has occurred between firms recipro- 
cating trade relations. We submit, however, that you adopted a course 
unwarranted “in self-defence.” Baron Schwarz Senborn has added 
nothing to our award by saying ‘‘and pumps,” as the words “ in 
the construction of pumps,” are recorded in the protocol of the Inter- 
national Jury. We do not know if we rightly attribute your award to be 
the result of your lending a ‘‘ Feed pump” to the Commissioners ; if so, 
it was possibly an award of courtesy. In any case, we think we can 
justify our claim, by — compiled statistics, to the highest award 
given—even a higher award than that granted us.—We are, dear Sirs, 

yours truly, (Signed) TANGyYB Bros. anp HOLMAN, 


[We can insert no more letters on this subject.—Ep, E.] 








THE SOCIETY OF TELEGRAPH ENGINEERS. 


At the meeting on Wednesday, November 26th, Mr. Cromwell 
Fleetwood Varley, F.R.S., in the chair, a letter was read from 
Mr. Neilson, of the Norwegian Telegraphs. It referred to a state- | 
ment made by a writer in the Society’s journal to the effect that | 
No. 8 wire had never been known to be fused by lightning. Mr. | 
Neilson inclosed a piece of three No, 11 wires twisted together, | 
which had been fused by an atmospheric discharge to the extent 
of gin. 
Mr. W. H. Preece said the writer alluded to a statement made 
by him, and he believed that statement still to hold good. He 
had said that No. 8 wire had never been fused as an earth wire. 
He was quite aware that even No. 4 wire had been melted by 
lightning, but only in the case of line wires, What Mr. Neilson 
had drawn attention to was the fusing of a line and not of an | 
earth wire. 

The chairman held that Mr. Preece was correct in his state- | 
ment. Some time ago he bad come across an instance of a No. 8 | 
wire being fused. One of his assistants had reported the case to 
him from Conway, on the Chester and Holyhead line. A simple | 
experiment with the wires of a battery would show the reason of 
such occurrences. If the circuit was broken, and the broken ends 
made to pass the current, the heat-producing power would be | 
greater at those points than at any other part of the wires, Any 
break of continuity would produce this accumulative effect, be 
that in the case of broken wires, or a joining of small to large 
wires; a small wire would be sufficient to pass off a charge, 
which, if forced through different sized wires, would be heavy 
enough to melt even a thicker substance than that of the original 
wire. The end where the lightning entered might, for similar 
1easons, be fused occasionally. 

‘Ihe secretary next read a paper on “‘ Underground Telegraphs.” 
It referred to some works recently-carried out under the superin- 
tendence of Mr. G, E, Preece, between Manchester and Liverpool 
where fourteen separate wires have for thirty-six miles been laid 
along the main read. It is hoped that this experiment will add a 
new and encouraging experience to the laying of underground 
wires. Hitherto 4 have not often proved a successful invest- 
ment. In 1853 Mr. Henley laid the first in England, and in the 
same year the Electric Telegraph Company connected London 
with Liverpool and Manchester by underground lines. Some years 
later the now common practice of ry | loose cables in iron 
und earthenware tubes was inaugurated. It proved, however, a 
failure, and at the present moment perhaps not a 100 yards 
exist. Generally eight No. 3 gutta-percha wires were employed, 
which were taped, tarred, and sanded. The Magnetic Company 
in 1853 laid a cable of ten wires in grooved boardin g. They had 
about 100 miles in length passing through several towns. The 
wires were coated with two servings of jute and Stockholm tar, 
and laid parallel in two rows. The boarding was placed at the 
bottom of a trench 2ft. deep, and on paying out the cable was 
made fast to a gate, while a carriage drawn a horse unrolled 
the wires, At the end of any mile and a half a wooden test box 
was inserted, 2ft. long by3in. deep. Tests were taken for both con- 
tinuity and insulation. The generality of faults could be traced 
to the piercing of the gutta-percha by the nails with which the_| 
tops of the boxes were fixed. is evil was remedied by binding 


the boarding up with No. 16 wire. After some time the line 
was tested in five mile sections, and the result showed the necessi 
of replacing it by an overhead line. The work had been wi 
carried out, but the gutta-percha failed almost everywhere, In 
dry sandy places it contracted; in stagnant water it became 





of 
in 


rotten ; near oak trees fungi were developed; in the ree | 
gas pipes the impregnated water split the gutta-percha ; 


meter, capable of meeting the vibrations and damage on the road. 
When the man had to stop for testing purposes it was necesssry to 
make earth. A copper plate was used where the ground was 
moist, but in other cases a long iron tube was driven into 
the ground, which answered admirably. It was painted at the 
bottom and held a cup at the top, where water could be poured 
down so as to increase conductivity. The testing for insulation 
and copper resistance was comparatively easy, but the testing of 
joints was difficult, because it had to be done at once and 
without hindrance to the ordinary work. The difficulties, how- 
ever, were overcome by the following device :—The cables were 
tested in sections, and immediately afterwards all the joints of 
that section. The wires were so looped at the end as to make a 
continuous circuit, A wire in a joint-box at once presents both 
ends of such a circuit, and makes testing easy. The van for that 
purpose was placed east to west, the horse taken out, the wires on 
each side cleaned with naphtha, and the joints put into water. 
On completion of the test they were put back into the box. 
An india-rubber apparatus seemed to answer better than a 
condenser as an accumulator. Bad joints on detection were cut 
out, and the mean insulation resistance was thus considerably 
improved. Whereas it was but 110 or 111 before the operation, it 
rose to 480 and more megohms after it. The inductive effect was 
so strong that jointers had become alarmed at seeing vivid electri- 
cal interchanges between jointed wires and the box when the 
atmosphere was more than usually charged. The greatest diffi- 
culty in the entire undertaking was the manufacturing of good 
joints in gutta-percha covered wires. On the entire route thirty- 
four had to be condemned and replaced. The causes were of two 
different kinds. Dissimilarity of material for one thing, would 
act injuriously in many cases; but physical peculiarities acted 
more potently thanthese. Some men never would or could make 
a good joint. The pores of their skins emits a greasy sweat, and 


: since the joint requires frequent touching they must necessarily 


impart that sweat to their work. Even a ry and experienced 
jointer would at times fail, on account of ill health, in making 
efficient joints, There were other minor difficulties besides, such 
as keeping the lamp alight ; and the absence of cleanliness in the 
care of tools, as well as hands, was a main cause of mischief, 

Mr. Graves, of the Great Northern and North Eastern lines, 
said that the causes of failure in jointing were the same through- 
out, viz., ignorance of conditions. Attempts were made 2 
thick pieces of gutta-percha, sometimes of different mate as 
far as manufacture was concerned. Some ten or fifteen years ago 
they had many failures in the tunnels. Joints at that time were 
made by rule-of-thumb merely, and no test was applied. The two 
pieces of copper wire were straightened and a thin copper wire 
wound round them, and after that a thickish coating was put on. 
No account was taken of moisture or its probable effect, and the 
fact was that no gutta-percha wire laid ten years ago could at the 
present day show any pretence to good results, Mr. Preece’s line 
was the first on which science had been applied, and those laid 
before had proved or would prove dead failures. Two years had 
elapsed since the completion of that line, and that was too short 
for a practical criterion ; but, looking at the fact that for the last 
eighteen months the line had shown no change whatever, it might 
be safely said that for working purposes it was far more efficient 
than any other in the kingdom. 

Mr. R. von Fischer Truenfeld sketched the earlier attempts at 
underground bores ped on the Continent. In 1842 Professor 
Jacobi constructed a line at St. Petersburg. He placed his copper 
wire. surrounded by cotton aad varnished, in glass tubes. When, 
in 1845, samples of gutta percha were brought from India, Dr. 
Werner Siemens experimented on that substance with the view of 
discovering a new dielectric substance for galvanoplastic purposes, 
In 1846 he covered telegraph wires with it, and constructed under- 
ground lines. The Prussian Government then took the matter up, 
and in 1847 they laid some 1200 miles of gutta-percha wires manu- 
factured by Dr. Siemens and Messrs, Fonrobert and Pruckner. 
This extensive experiment turned out a failure, but he d mg von 
Fischer), and most probably the Prussian Government 
hold the opinion that underground wires are the most desirable of 
all telegraph lines, The cause of the failure lay, probably, in the 
imperfect and indifferent modes of co cable cores, 
Nevertheless, these a might be looked upon as the 
stepping-stones from w: the ected submarine cable ulti- 
mately sprang. They introdu gutta percha as an insulati 
material, and furnished valuable data for its further and extend 
application. 

he discussion was then adjourned. 








THE EMPEROR oF AusTRiIA has conferred on Messrs. Johnson, 
Matthey & Co., the well-known assayers and of 
Hatton Garden, the Imperial Order of Francis Ji » for 
valuable contributions to the cause of metallurgical 





COMPOUND ENGINES. 
By Mr. Witt1am McNaveut, Engineer, Rochdale, 


On the last occasion that I had the pleasure of addressing 
you I proposed to use the term sugment and tation 
in a technical sense, to denote a condition wi obtains 
more or less in a great number of indicator diagrams of 
both simple and com engines, If we compare the form of 
the simple figure to that of the human foot, the position at the 
Ceaienina of the steele woald sagevsens the enkle, cad the postion 
at the end the toe ; now, the toe is in the great majority of cases 
too deep. Various circumstances may possibly concur tending to 
produce such a result, but there can be no doubt that the princi- 
pal cause is imperfect cut off. It is true that with a very 
early cut off, if be waste space at the ends of the cylinder or 
in the and valve boxes, we cannot expect to obtain the 
thermodynamic curve; but here we are at a loss for want of 
accurate information, and there seems to be no remedy until the 
users of engines aan with the scientific inquirer to obtain 
that informa‘ w ought to be noted upon every indicator 
card along with the diagram ; it might easily be obtained in any 
case by filling the space with water, the weight of which bein, 

known the volume would also be known, but the amount o' 

. ae is oc oe great > seal Wie doles this way, and 
n fact the writer requently it by or setting up 
the valves. Whenever that occurs, and from whatever cause 
except superheating, a certain portion of steam has been used, 
= has only done a portion of its work, the remainder has been 
ost. 


(2) We now propose to analyse a few diagrams. <A perfect dia- 
m cannot be obtained in practice. To commence with the 
inning of the stroke, the steam is let on either a little before or 

a little later than the beginning; then comes the cut off. Now in 
some diagrams it is almost impossible to ascertain at what point 
that has taken place: the figures are neither properly cut off nor 
wiredrawn, but ap as if the cut-off slider had been running 
after the valve and could scarcely catchit. Such as these we can- 
not deal with, for we require to see a portion of a decided hollow 
curve ; we know that it must occur if the piston moves for any 
notable space without a supply of steam. But if we get a portion 
of a hollow curve and know the greatest pressure in the cylinder, 
we have sufficient data; this latter of course is always shown. If 
we cannot see with certainty the exact point where the steam gets 
quite cut off after having undergone more or less of a wire-draw, 
or if we cannot see at the end of the stroke, on account of the space 
travelled over by the piston whilst the exhaust is going on, what 
has been the exact tension of the cylinder-full of steam that has 
been used, then the law of continuity comes to our assistance, 

(3) Here we might be said to be tampering with our diagrams, 
but that would be a hasty lusi: unwarrantable in fact. We 
will allude to our diagram, Fig. 1, for an elucidation of what is 
meant. It will be conceded that the curves, both hyperbolic and 
thermodynamic, in Fig. 1, are what, in workshop phrase, would be 
called ‘‘ sweet” curves, The upper or hyperbolic, cannot be other- 
wise—it is a conic section—and we have faith that the adiabatic 
or thermodynamic curve underneath will be equally so, if it be 
correctly drawn. But if the inner curve had been drawn through 
the points, as given in my copy of Gay Lussac’s tables, there would 
have been two such deviations from a sweet curve, that I venture 
to say they would have been noticed across the room by the most 
of this assemblage. 

The question, therefore, arises, does the law of ific volumes 
suddenly change at these points, or has some slight error crept 
into the tables? The first question cannot be entertained. For 
our present p , of course, this doctrine must be confined to 
very small limits, but if two-thirds of our curve is of a decided 
character, we cannot get far wrong in tracing the remainder by the 
law of continuity, as approved by the eye. 
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(4) For instance, if we take Figs. 7 and 8, they are from the top 
and bottom of the same cylinder, slide valyes with caputngeere 
slider at each end. They are, selected as witnesses of not wa 
prepossessing ap 5 ey have an equivocating look, 
a otiedinty We $ yet they let out so much of the truth that we 
may —y get the rest. Near the beginning of the stroke the 
steam is but partially cut off; it then proceeds with a wiredraw 
until it makes a decided hollow curve in each; then towards the 
ends a contrary flexure takes place representing the exhaust. 
Now, if we draw horizontal lines through the hollow curves near 
their commencement, and vertical lines through them near the 
points of contrary flexure, we shall have mutilated figures, but 
still figures that would answer a few questions in a very satis- 
factory way, because the hyperbolic and the thermodynamic curves 
very nearly coincide for short distances ; therefore, if we measure 
the horizontal lines from the — or nn the stroke by 
any arbitrary seale whatever, it resents the volume; the 

y of this line from the vacuum line by the same 
scale would represent the pressure. Multiply this volume by this 
pressure and divide by the initial i measured pa the same 
scale, and we obtain the volume that would complete that portion 
of the curve which is now represented by wiredraw, or that would 
be the beginning of the curve had it been suddenly cut off, which 
volume would require to be laid off by the same arbitrary scale. 
- P process we can measure the distance from the origi 
of the figure to the vertical line near the end, and multiply that 
by the vertical line measured from zero, and divide the product by 

total length of the figure, all by the same arbi scale, and 
we get what would be the final pressure or tension of the cylinder 
—full of steam that has been used. Connect these points by a 
curve to the rest of the curve, and the figure is completed suffi- 
ciently near for any practical purpose, We cannot pretend to 
absolute exactness, for in all our diagrams we are wanting. in that 
particular item of data just alluded to—viz., the waste space at the 
ends of the cylinders. al pressure is the measure of the 
steam used each stroke, it therefore concerns us to notice that the 
two curves, viz., the hyperbolic and the thermodynamic, are at 
low pressures nearly l with each other. It was fof these 
reasons that the h curve was added. 

tne and also’ the initial \eonatieeraahe 
measure them e pressure, by'our scale, 
which hap to be fortieths of an inch, Nae ey nay is 
56x62, and the initial pressure 97 parts ; the other is TEX 475, 
and the initial 92°5 parte, therefore, 56x62--97=35'8 
(Fig. 7); and 72x47°5+-92°5=35°88 (Fig. 8) ; 
near! the same scale the distance 








* Read before the Scientific and Mechanical Society, Manchester. 
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point of contrary flexure. 


We 
CB, O' B', and divide their ive areas by the 
Feng of the diagram, wich is 155 of our scale, 
we set 27°5X119'56+-155=21 18 7; wean ieee yrs 
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6. Now if we wish to know how near these approach to the 
thermodynamic curve, we must have recourse to our diagram 
Fig. 1. Referring to Fig. 7, the initial pressure from two is 48°5, 
that is half of our arbitrary sc#le, which gives 97 eS a 
15 Ib leaves 335 1b. above the atmosphere. Take 3°5 in the 
compasses from a scale of fifteenths, and lay it upwards from 30 lb. 
on our diagram to the curve, and then retaining the pass foot 
on the curve, extend the other to the vertical line ; that distance 
will represent the specific volume of steam at 33°5 lh. pressure. 
Now, the expansion being 43 times, we stop that distance on the 
bottom or abscissa four times and three-tenths, mark the place 
with a pencil, and measure the distance in the compasses from 
the thermodynamic curve to zero or the abscissa. This when 
applied to a scale of fifteenths is exactly ten pounds, shewing that 
Fig. 7 realises the thermodynamic curve within less than six-tenths 
ofa pound, Fig. 8 is not quite so good, it is nearly two pounds above 
it—the final thermodynamic calculated as above being 9°7 lb., the 
actual pressure being 11°63 lb., but they are not bad figures 
except above the ankle. 

7. Before ing further, we will say a few words about 
our scales, Fig. 1, being drawn to a scale of one inch to an 
atmosphere, must necessarily be measured by fifteenths to give 
pounds, but the other diagrams obtained for the pu of this 
essay required eighths, tenths, twelfths, sixteenths, twentieths, 
twenty-fourths, thirtieths, and thirty-seconds, which was so 
puzzling, and caused so many mistakes that I was obliged to dis 
card them, and use a scale of fortieths for them all. This gives 
true ratios, and whenever we require the actual measurement, as 
in the initial and the final pressures, we use adivisor. The last 
diagrams required 2 for a divisor ; the next being to a scale of 
thirty seconds will require 1°25 for a divisor. 
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8. We will now examine Fig. 9, as it is one which may be taken 
as a type of a large number of simple engines which have a good 
clean cut off, but leaky ; the scale is thirty seconds. It will best 
illustrate this and similar other cases to inyert the process 
oneness in examining Figs. 7 and 8. Measuring the di by 
our arbitrary scale, we find the steam cut off at or near 15 parts 
from the beginning, whilst the whole length of the di is 
170 parts. The number of expansions is then 170--15=11°3. The 
final pressure is 13 parts, and the initial 80. Now if we divide 80 
by 13 we find that there ought to have been only 6°15 expansions, 
instead of 11°3, to give the hyperbolical final. Dividing, there- 
fore, 170 the length by 6°15, we obtain 27°6 parts for the distance 
from the beginning to the point of cut-off, if the curve had been 
liyperbolic, which we must r is an augmented curve. To 
find the point of cut-off, supposing the curve had been thermo- 
dynamic, we must again have recourse to our diagram Fig. 1. 
The final pressure divided by 1°25 (our divisor) is 11°51b., and the 
initial divided in like manner, and minus 15, is 491b. ab:ve the 
atmosphere. We find that on our thermodynamic line the pres- 
sure becomes 11 lb. when its length from the origin is 16°25in., and 
tuking the specific volume in the compasses at 491b., as in the 
previous examples, 5°12 of those dist or vol make the 
16 25. Therefore 5°12 expansions would give the thermodynamic 
carve ; and if we divide 170 by 5°12, we get 33'2 parts for the 
distance from the beginning to the point of cut-off, if the curve 
had been thermodynamic. 

(9) And now it is desirable that we should thoroughly under- 
stand each other as to the loss from augmentation whether in the 
simple or the compound system. Whatever may be the tension of 
the steam at the end, of the stroke, supposing it has not been 
superheated but saturated, that tension and volume of cylinder 
gives the absolute quantity or weight of steam used per stroke. 
This statement is not practically invalidated by the waste space 
before alluded to, for whatever ratio such waste space may bear to 
the initial volume in the cylinder proper before an early cut-off, 
it must bear a very small ratio to the volume of the whole cylinder. 
Therefore by working backwards from that starting point, viz., the 
final jure, the thermodynamic curve shows the area that has 
been lost ; in other words, if the steam eaniay used had been 
admitted at the beginning of the stroke, it would have filled the 








cylinder #7, instead of J of the nett or working length of the 
cy . and the area of the space inclosed by the two curves, 
originating at those two points and r, measures 
the area or work been lost, which not be lost. The 
h curve trod to show the 


y, 

difference of the two—it was not necessary for our t pur- 
pose, which is to show that there is far mone eoonemc in Ave ond 
one-eighth effectual expansions than in 113 
manner, which is a — ofa 

majority of cases, condi’ 
We show oy as 
approach very near! 

it, as I observed in my first essay, and Fig. 
but illustrates the application of the law of continuity; this 





what it was chosen for as an illustration. 


(10) We will now take a case in the d s . It is 
AT a oe 


3, 7, and 8, ey eee aS 

expansion in the first cylinder to be 6°4. Thesecond cylinder is 29 
times the volume of the first cylinder, making al er 18°5 ex- 
The final pressure by continuity is 23]b. above zero. 

e exhaust commences moderate early in the second cylinder, but 
Now, taking the initia! presvure 66, plus 18 and. dividing it by 

ow, e pressure 66°5 plus ii 
185 we have 4% Ib. for tie nyperbolle final, 
3°5 Ib. of augmentation above the hyperbolic curve, which, as we 
have seen, is itself an augmented curve. To find the real amount 
of augmentation our geometrical does not serveus; we 
are beyond its bounds ; but it is our while to try to find it. 
The final pressure in the first cylinder is 23 lb. Now, 81°5 initial 

ure divided by 64 the oo in the first cylinder gives 
2°7 lb. for the hyperbolic fin To find the thermodynamic final 
we take from our scale of fifteenths 6°5 lb., the excess above 60 Ib. 
in the compass, and setting it up above 60 Ib. and — the distance 
from the curve to the vertical line at that point and stepping it 
6°4 times along the abcissa, the —_ at that point measures 11 lb. 
by our scale of fifteenths, and taking the specific volume due to 
111b. from Gay Lussac’s table, viz., 2157, and multiplying it by 
29, the ratio of the two cylinders, we get 6555 the specific 
volume at the end of the second — Supposing there had 
been no augmentation in the first, the pressure due to this volume 
by the same table is 3°51b. very nearly, so that it appears that the 
whole augmentation is 4‘5lb. above saturated steam not super- 
heated by jacketing or otherwise, of which, or of waste space, 
nothing is stated on the lithograph. Waste space in the second 
cylinder would tend to lower the final pressure, in the first it 
would increase it ; but we must leave this as we find it, as with 
our other examples. I see nothing in the diag which tends to 
account for this good result, except that there appears to be a very 
small difference between the mean minus pressure on the first 
piston, and the mean plus pressure on the second. The mean ab- 
solute back pressure on the first piston is 121b , the mean absolute 
forward pressure is 101b., so that there is only 2 lb. difference, 
that is, it takes only 2 lb. to expel the steam from the first 
linder to the second. which is the least I have seen. 
The average of a considerable number is 45]b., the greatest 
being 8 lb.—it will be difficult to get less difference than 2 1b.— 
there is rarely less than 21b of di‘ference or loss between cylinder 
and condenser in any engine. 

11. The diameter of the cylinder is 34in., its area will then be 
2°83% square f-et, the distance travelled by the piston is 375ft. per 
minute. or 22,500ft. per hour. The final pressure is, as we have 
said, Sib, from zero, the specific volume of which is 2909, the 
horse-power is 1984, and the pounds of coal per horse 

r hour 1°82, the coal consumed per hour then will be 
36131b. From this data we may calculate the weight of water 
evaporated by 1 Ib. of coal for the volume of steam (2°833 x 22500) 
divided by the specific volume and multiplied by 62°48 the weight 
of one cubic foot of water, gives the pounds of water per hour 
used by the engine—this divided by 361°3, the pounds of coal per 
hour, gives the water evaporated by one pound of coal, supposing 
that there be no waste, and this comes out 8°42 lb., which, when un- 
avoidable waste is taken into account, cannot bemuch less than 101b 
We are justified then in thinking that the present economy is not 
due to the compound principle, but to the generation of the steam. 
Such calculations as these, however, can only be accepted 
quantum valeat, as we are always wanting in the accurate data 
before mentioned. It is to be hoped, however, that the influence 
and exertions of the members of this society will be directed 
towards supplying that want. 

12. The lithograph which we have been discussing is not among 
the enlarged ones on the sheet exhibited. I received it 
since those were drawn some months ; we shall refer to 
it as Fig. 3c., and proceed to examine Fig. 3a, Fig. 3b, and 
finally Fig’ 3, which is shown on our first sheet used at our 
last meeting (see page 325). They are all of one type, 
differing only in pressure and expansion. We may term 
Fig. 3a expansion run mad, The second cylinder is 6°18 times 
the first, and the steam expands 65 times in the first cylinder, 
making together 40 ex ions, the initial pressure is 32 above the 
atmosphere. Now, if we add 15 to 32 we have 47 lb., which if 
divided by 40 gives 1°17 lb., the hyperbolic final. The thermo- 
dynamic or tic final is less than 11b. above zero, Now the 
final pressure on the second piston is by the diagram 54 lb., con- 
a one has occurred an augmentation of near 5 lb., that 
is steam has escaped sufficient to charge the second _— full of 
steam 5 lb, greater than it ought to have been. course this 
has done some work, but not what it would have done, for if we 
commence with the final pressure and work backwards as in Fig. 9, 
we find that it would have filled the first cylinder with the initial 
pressure; and, therefore, 6°18 expansions all in the second cylinder 
would have done more work than the 40; indeed, with 40 proper 
expansions, the lower part of the figure would have been looped, 
because the vacuum in the cylinder would have been less than in 
the condenser. It seems an extravagant or sensational statement 
to make, that the first cylinder would have been filled with 
the steam that has been used ; but we must bear in mind that 
though thé diagram be large the cylinder is small, little more 
than one-seventh of the other, and if the areas of the di ms 
were proportioned to the' volumes in the cylinders by being 
drawn to proportionate scales it would not look such a strong 
statement. We cannot, however, avoid the above conclusion; we 
are bound either to accept it or to make the extravagant and 
chimerical supposition, that the law of the relation of pressure to 
specific volumes varies for different engines. This we shall see 
when we come to Fig. 3; this Fig. is good in one respect, the 
difference between the plus and minus pressure on the two 
pistons is only 24 lb. he next Fig. is a fair figure, the 
andaugmentation is 24 lb., the difference between the plus 
minus pressure is 8lb., that is, it takes 8lb. to expel the steam from 
the first cylinder to the second. Fig. 3 on our first diagram 
is a remarkable contrast to Fig. 3a. The mean of the 
right and left hand figures, which it will be seen are not equal, 
is four expansions in the first cylinder. The number of 
times the first cylinder is contained in the second is 2.4, the 
total expansion is, therefore, 96. The initial pressure is 70 + 15, 
or 85 lb. from zero. The result of a caretul measurement of 
our diagram Fig. 1 (see page 325), makes the final presure of 
the thermodynamic curve 75 nearly. The actual final pressure 
shown by the lithograph is 7 lb.; this, i of being above is 
below the thermodynamic curve. ow, there is nothing im- 

robable in this. The adiabatic curve gets its name from the heat 
ing supposed to be walled in, therefore, when heat is lost, as it 
always is, more or less, the curve ought to be lower, and will be 
lower if there no agumentation whatever. The difference 
between the plus and minus pressures is 44 lb. 

13. Now, I think we must dismiss the question of augmentation for 
the present, however much we may feel tempted to further illus- 
trate the subject. It obtains both in the simple and compound 
engines, but rather less in the com d than the simple; but on 
the other hand there is the una difference in the plus and 
minus pressures in the com’ d Augmentation is reme- 
some Resheate chagho Sguees sight Rove been selected Ia pines of 
some ra' gures ve o! 
Figs. 7 and 8, but _ not have illustrated the method of 
continuity so well. lare pasted on spare leaves at the end 

this manuscript so as to be bound up amongst the rest of our 
Transactions. e have mentioned steam jacketting as a practice 
that might affect the 2S of an indicator 
diagram. It is to be wished that that question could be settled. 





The author remembers when all cylinders were jacketted and subse- 
quently when the practice became almost entirely abandoned. 





He has been frequently taken aback when sho’ a suspicious 


case of augmentation, by the remark ‘* Yes, but cylinder is 
jacketted!” or, by way of variation, hee mapa a case where the 
thermod, ic curve has been nearly i “Yes, but that 


cylinder is not jacketted !” it has been nearly realised in both— 
he gives no opinion on the subject, but must conclude for the 
present by again expressing a hope that some of the scientific 

ieties will bi to test the matter by crucial experiment. 
Whenever it is the good pleasure of our Council, the writer pro- 
poses to enter upon the subject of the economical limit of expan- 
sion in the two systems. 

[Nore.—Wherever allusion is made to Fig.1 or to Fig. 3, the 
reader is referred to page 325.] 








WESTERN HARBOURS. 


AT a recent meeting of the Civil Engineers’ Club in Chicago, 
Col. D. C. Houston, of the United States Engineer Corps, who is 
in charge of the harbour improvements at South Chicago and the 
improvements on the Fox and Wisconsin rivers, read an interest- 
ing paper on the “ Harbours of the Great Lakes,” of which the 
following is an abstract :-— 

‘*The harbour improvements on the great lakes, which have been 
carried on so extensively during the past few years, to the great 
benefit of commerce, have assumed at the present time the 
character of a system. The lake harbours are of two classes—first, 
those which are entirely artificial ; and second, those which are in 
part natural and in part artificial. The first class embraces those 
where no protection whatever is afforded against preventing on- 
shore winds by the line of the coast or by natural inlets, in which 
case all the protection afforded is by breakwaters. The secon: 
class embraces, first, those indentations in the coast which afford 
protection from certain winds, but not all, and require a partial 

rotection ; and second, natural inlets and rivers which require 
oe gag ny to enable vessels of the larger class to enter them 
safely. The general principle involved in the construction of the 
first class of harbours and the first division of the second class, are 
well known. They consist in enclosing the waters to be protected 
by barriers called breakwaters, upon which the force of storms 
shall be expended. The mouths of rivers which empty into the 
great lakes present certain peculiarities of importance in discuss- 
ing projects of improvements. Very few, if any, of the rivers 
emptying into the great lakes have sufficient volume of discharge 
to ma’ntain a channel into the lake of sufficient width and depth 
to accommodate the wants of commerce. As a rule, itis observed 
that except in time of freshets the volume of discharge is so small 
that the direction of the current at the mouth varies constantly 
with the rise and fall of the lake. The lake surface is in a con- 
stant state of oscillation of such extent and frequency as to give to 
the lower portions of the streams emptying into them the character 
of tidal rivers. These oscillations are sometimes as great as 3ft, 
but they are irregular as to extent and time of occurrence. They 
frequently take place several times a day, causing an alternate ebb 
and flvod current at the river mouth much in excess of the volume 
due to the discharge proper of the river. An oscillation of a foot 
is quite frequent. When we find sma!] lakes separated from the 
great lakes only by narrow strips of land, the outlet of these lakes 
is maintuined by this ebb and flow, as on the seashore. The 
improvement of these river mouths and inlets consists in widening 
and deepening the channel out to the deep water of the lake, and 
in vacating the sides of the excavated channel. It is generally 
found that immediately inside of the mouth these streams have 
considerable depth, but this is separated from the deep water of 
the lake by what is known as the bar. This is composed generally 
of sand or shingle. The existence of bars is sometimes ascribed to 
the deposit of sediment brought down by rivers, but this is not the 
case with bars at the mouths of rivers emptying into the lakes, 
as far as the writer's observation has aae€ 

“The effect of waves is to stir up the material on the bottom to 
a certain depth, and this material being temporarily held in 
suspension, is moved about by the current. The southern portion 
of the west side of Lake Michigan is a good example of the effects 
of waves and currents. The principal storms affecting this portion 
of the lake are from the north-east. The waves constantly strike 
the shore at an angle of about 45 deg., and produce a strong littoral 
current in a southerly direction. The material on or near the 
shore out to a varying depth, according to the height of the waves, 
is stirred up and moved to the south. When it meets the mouth 
of a stream it is carried out and deposited on the north side 
of the channel, so that the channel of the river is forced to the 
south. This is found to be the case with all streams from 
Milwaukee southward, and in many cases the mouths of streams are 
entirely barred up by the sand and shingle. The depth to which this 
drift motion occurs not been determined, but some years a 
vessel loaded with coal was wrecked some miles north of Racine, 
Wis. , and afterward large quantities of this coal were found south of 
Racine, and must have passed around the ends of the harbour 
piers, which were in 14ft. depth of water. 

“In making the channel through the bar we are to consider, 
first, its width and depth; second, its direction; third, the 
character of the works for its maintenance. Its width should be, 
in the first place, sufficient to allow a free discharge of the river 
water during freshets ; and, secondly, to accommodate the necessities 
of commerce, In general our artificial channels are too narrow, 
(about 200ft.) This has partly resulted from motives of economy, 
and upon the theory that the object of the piers was to confine 
the current of the river so as to scour out a channel between them. 
This theory is in general very fallacious, very few of our rivers 
having sufficient discharge to scour out a channel 200ft. wide and 
12ft. deep, as is shown by the fact of the channels filling up, and 
in some cases closing up by the lake drift. In almost all cases, 
dredging must be resorted to, and kept up until the piers are 
extended to deep water. 

“*The piers and breakwaters in the lakes are constructed either 
of cribs of timber and iron filled with stone, or of pile-work. The 
work under water, if put together so as to resist the forces to 
which it is subjected, may be considered permanent, as timber 
under fresh water will last indefinitely. Above water the timber 
will last from ten to fifteen years, when it must be renewed. The 
portion of the work known as the “superstructure,” may be re- 
placed by masonry, when substantial cribs are used. This is one 
advantage which the crib pier possesses over the pile pier that has 
been adopted. A modification of the latter could be made by driv- 
ing additional piles, which would afford a support to a masonry 
superstructure by sawing off the piles at or below the water-level 
after the portions above water had decayed. These two kinds of 
“7 have their respective advantages. The pile pier adopted thus 
ar consists of two rows of close piling filledin with brush or slabs, 
loaded with stone and surmounted by a superstructure of timber 
filled with stone. The rows of piles are tied together at the water 
surface by wooden ties connecting oak binders or wall pieces placed 
outside of the piles. This plan as the merit of economy, but it 
is evident that if the ties give way the pressure of the filling will 
force the rows of piles apart and render repairs very troublesome. 
This, however, can be remedied by introducing ties of wood or iron 
below the water. The pile pier has the advantage of staying where 
it is placed if the bottom is favourable for this kind of work, which 
is more can be said for the crib pier. 

“The first crib in the Chicago breakwater was placed at the 
north end of the work in 24ft. of water.. The crib was 50ft. long, 
30ft, wide, and 26ft. high. Three months after it was placed, 
during a heavy north-east storm, the crib moved to the north about 
12ft. and to the east about lft. This occurred in December, 1850. 
Since that time the crib has not moved. Crib piers, however, 
where well placed in good aligument, and close together, make 
very and substantial work, 

“There has been much discussion as to the forms to be given to 
the cross section of breakwaters which are exposed to the force of 
waves, There are those who advocate the long slope, and others 
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who advocate a vertical fall to the ex side. Some engineers 
have given a carved form to the exterior face. The discussion of 
their respective merits involves the theory of wave and the manner 
in which the force is exerted. The advocates of the vertical wall 
argue that in deep water, where the waves do not break, they 
have simply an tory motion nearly vertical, and, con- 
sequently, the particles of water will move parallel to the face of 
the wall, and exert little, if any, pressure against it except the 


hydrostatic pressure due to the height of the wave; whereas in the 


case of a sloping wall this oscillatory motion is converted into a 
motion of translation, as on a beach, and the water is propelled 
with greater or or velocity, depending on the height of the wave. 
The worst form of breakwater is the long slope brought up to just 
above the water level, and then surmoun ie je parapet, The 
latter is then placed so as to receive in a limited space almost the 
entire wave force.” 

During the conversation on Col. Houston’s paper it was said 
that in the neighbourhood of South Chicago seven acres of land 
have been formed by accretion in three years. At Lakeview 
several speculative parties have constructed breakwaters of brush 
to catch the alluvium made by the action of the lake. 


LEE’S PATENT FOUR-COUPLED TRACTION 
ENGINE. 

Ir has long been the desire of many engineers to produce a trac- 
tion engine with all the wheels drivers, and it is indisputable that 
under certain conditions such a system of construction would 
prove useful. It is known, however, that just when the greatest 
propulsive effort is required traction engines always tend to rear 
up on the hind wheels, and no load is left for the leading wheels. 
At page 380 we illustrate a four-coupled engine patented by Mr. 
J. W. Lee of Cambridge. Very little description will serve to 
~— its construction clear to our readers, 

t will be seen in the front elevation—Fig. 3—that an upright 
shaft (which carries a pinion gearing into a bevel wheel on the 
main axis) passes through the smoke-box of the boiler, and is pro- 
tected by a pipe which can be removed at pleasure, The top of 
the vertical shaft is connected by bevel gear to a counter- 
which carries a pinion on each end for giving motion to the front 
and back wheels at once, On this shaft isalso fitted two spur wheels 
for fast and slow speeds. A clutch is fitted to the inclined shaft for 
the purpose of throwing the hind wheels in and out of gear when ne- 
cessary. When the clutch is out and the front wheels are in power, 
only t' + lle wheels can be brought round to any angle and set in mo- 
tion to bring the engine round in its own length. This will be found 
advantageous when in stack yards or narrow lanes, and in making 
short turns into gateways, &c. The whole of the wheels are fitted 
with differential gear to turn — curve. 

In order to prevent rearing the wheels are kept well forward, 
and the moment of the centre of gravity of the engine is such 
that it represents a tractive force of nearly four tons at the peri- 
phery of the drums, That is to say, before the engine will rear, a 
tractive force of four tons must be exerted. Still further, to aid 
in keeping the engine down, the draught bar is arranged by pre- 
ference as shown in Fig. 4, so that the pull comes far below the 
level of the back axle. Mr. Lee appears to have worked out his 
design very carefully, and there is no good reason why the engine 
should not in many respects realise the anticipations of the in- 
ventor. Figs. 2 and 3 show modifications of the arrangement of 
the leading wheels. 





SoutH KEnsIncTtoN MuseuM.— Visitors during the week end- 
ing ith December, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 11,252 ; Naval and other collec- 
tions, 995; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 4 p.m., Museum, 1584; Naval and other collec- 
tions, 56; total, 13,887 ; average of corresponding week in former 
years, 9043; total from the opening of the museum, 12,948,456, 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—-The last monthly meeting of the year 1873 was held on 
Saturday the 6th inst., at the City Terminus Hotel, Mr. Joseph 
Newton, A.1I.C.E., in the chair. Several new members were 
proposed and elected, and afterwards Mr, C, F, Hayes, London 
manager for Messrs. Greenwood and Batley, of Leeds, read a paper 
on the “ Manufacture of Yarn from Waste Silk.” The author de- 
scribed with great minuteness the whole of the processes employed 
in the successful utilisation of what had hitherto been considered 
the refuse of silk and its conversion into marketable and valuable 
material. The paper was illustrated with photographs and draw- 
ings, as well as specimens of silk in its various stages, from the 
*‘cocoon” to the ‘‘bandanna,” and was altogether of a most in- 
structive character, <A brief discussion and vote of thanks 
followed, and before the meeting separated it was arranged that 
the twenty-first anniversary festival of the association should take 
place on the second Saturday in February, in the Great Hall of 
the City Terminus Hotel. Previous to the conclusion of the 
sitting Mr. Newton took occasion to congratulate the members of 
the society upon the rapid progess it had made during the current 
year, and to hold out yet more sanguine hopes of its further 
progress. The institution now numbers 265 members, and each 
month witnesses a considerable accession of new associates— 
ordinary and honora 

Tue ANGLO-FRENcit TUNNEL.—The official enquéte into the pro- 
ject for a tunnel beneath the English Channel was brought to a 
close on the 30th of November, and on the lst of December the 

: mbled at the Prefecture of the Pas- 
de-Calais, at Arras, to examine the statements sent in from 
the sub-prefectures and the reports of the Chambers of Commerce. 
M. Martel, Vice-President of the National Assembly and President 
of the Commission, was in the chair. The Commisssoners present 
were MM. Adam, De Clercq, Dusaussoy, le Baron de Fourment, 
Matthieu, le Marquis de Partz de Pressy, and DM. de Rosamel. 
The Préfet of the Department, M. le Comte de Rambuteau 
assisted at the proceedings. The Tunnel Company was represented 
by Lord Richard Grosvenor, M.P., M. Michel Chevalier, Sir John 





Hawkshaw, Major Beaumont, M.P., Mr. Brunlees, C.E., Mr. ; 


Hawes, M. Bergeron, C.E., M. de Gamond, C.E., M. Caillaux 
(Véputé), M. Paris (Député), Mr. Edward Blount, and the secre- 
tary of the company, Mr, Bellingham. The sitting lasted about 
three hours, and was occupied with a discussion of some of the 
economical and financial features of the project, the function of the 
Commission being to determine for or against its ‘‘ public utility.” 
Some technical questions were put and were replied to by Sir John 
Hawkshaw. Mr, Arthur Brunton attended to exhibit a working 
model of the tunnelling machine invented by his father, Mr. J. 
Dickenson Brunton, which had been tried on a large scale by the 
company at Lee’s Cement Works at Snodland, and with which, 
peor. the model works less satisfactorily than ‘the machineitself, 
the members of the Commission were much pleased. Mr. Lowe, who 
was one of the early promoters of the tunnel, and one of the 
engineers to the company at its formation, but who has lately with- 
drawn himself from the — undertaking, appeared before the 
Commission with a sort of counter project, and was heard in expla- 
nation of his scheme. The Commissioners are supposed to have 
ruled that, as this scheme had not been referred to them by the 
Minister of Public Works, they were not competent to pronounce 
any official opinion upon its claims. They could therefore only 
hear Mr. Lowe as a critic of the scheme actually before them. 
The Commission will assemble in Paris on the 15th inst., in order 
to adopt its report. The Préfet and the Comtesse de Rambuteau 
pose = Commissioners, the English representatives of thr 
and at a banquet, after 

whit the Prétes  Neopesed ane tonsh, © the Susnees off the Mater- 
rise,” in a spe of considerable eloquence, to which Lord 
ichard Grosvenor replied in French. e hospitality of the 





Préfet and his attention to his guests were unbounded, and the 
English visitors must always socal 
tion. — Times, 


the event with much gratifica- 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Datesof Provisional Protection for Six Months 

3205. The Rev. GRANVILLE Hamitton Forses, Broughton Rectory, 

Northamptonshire, *‘ ‘ts int’ to be used 

as fuel or for the Tae of lime, cement, plaster, and artificial 
stone.”—8ru October, 1873. 

8584. Reap Howtmay, Huddersfield, Yorkshire, “Improvements in 

ga or apparatus employed in dyeing woven fabrics.”—4th November, 


87: 
8599. Grorcr Bett Gattoway, Millwall, nr ba ements in the 
ction and paths, ~~ cgglianess 





ee is also applicable to the construction of hurdles and 


ease me rly Josep Mackie and CAMILLE ALPHONSE Faurs, Delahay- 
George-atreet, Westminster, ‘‘ Im era yo 4 
‘or manufacturing explosive compounds Into into grains or 
3800 Epwarp Tuomas Huenss, Chancery-lane, London, “ j Re 
machines,” 


—A communication from Aurin Wood, 
santene Rn tary 
or trimming.”— 


mn Madame Nathalie de de pee Or) _. 
3836, Tnomas ae pone Horncastle, Lincol: 
Mason, Bermondse; ih, “An improvement in the treatment of 
tanned ben ter ag sins, and in the process of currying leather.”—24th 


in bolt-cutting 
Wi 





of road 
therewith und thereto.”—5th November, 1 
3643. Freperick Joun Money, Marl! _» aR Brighton, Sussex, 
“Tm S eceangy in p "meat and other articles for food. 

3646. fanvma Tame Gr a, - Improvements in brooches 
and other dress f; astenings and dress or —S8th N ber, 1873. 
3704. Joun Imray, Sou pton-! -buil Chancery-lane, London, 

** [Improvements in clearing rollers for used in the preparation of 
ote, "A communication from Josef Hiimmerle, Dornbirn Vuiul- 
Derg. Austria.—1l4th November, 1873. 
srr, Cnar_Les TurNeR, Lenton, Nottinghamshire, ‘‘ Improvements in 
machinery and apparatus for fleshing and frizing sheep and other skins 
= hides, and for striking out skivers and foans preparatory to dyeing 


dy 
3730. "ion Revwos, L Llandrinio, near separ Montgomeryshire, 








hy 





8781. Bruno HoFFMaARK, St. Pet ts in the manu- 

— of gunpowder.”—A poameonnes Wan from Bernhard Wiener, St. 
‘etersburg. 

3733. Tuomas FLercuer, Warrington, Lancashire, “ Sapetennnts in gas 
heating a) tus for laboratory use, "—17th November, 1873, 

3739. Heinrich CaRL ~ ood —— _ h-street, Ipswich, Suffolk, 
“Improvements in in irons for laundry and 
other uses.” 

8748. Joun TaTHam, Rochdale, Lancashire, “ Improvements in what are 

commonly called condenser carding os.” 
745, Joun Henry Jounson, Lincoln’s-inn-fiel 
in controlling the draught and in —— athe sparks in locomotive 
boilers,” —A communication from J George Washington 
Wait, Ezekiel queue Shapley, and Oneries, F. Jones, Philadelphia, 
Pennsylvania, U 


London, “Improvements 


3838. SAMUEL Cun.irre LisTER, bing waste allie Yorkshire, ‘‘ Improvements 
in Preparing and combing waste silk. 
ith buildi Chancery-lane, 


vements in the means and apparatus for working 
brakes on railer way trains by fluid pressure.”—A communication from 
rge jun., Pittsburg, eee oe 
$841. James Josern SYLVESTER, Maddox-stree' London, 
“Improvements in apparatus for gui —- sy a straight or plane th 
gin wor 





tracing, cutting, or ding tools, or rated on by such too! 
~. — a kior-on te Main, any, “ - a tus 
‘or viewing or contemp! otogra: "A communication from 

Charles Dauthendey, Wtirzburg, Germany. 

8843. FRANK Wirt, Frankfort-on-the-Maine, Germany, “‘ A new method 
of i ing gas into furnaces, and the apparatus employed 

therefor.”—A “ Sumuniontion from Emil André, Wotslar, Ge Germany. 
3844. ARCHIBALD McFARLANE, Johnstone, Renfrewshire, N.B., ‘ Im- 
in in making chairs, a in part 


4 parallel spi 











y to 

applicable in other operations in which 
have to rotate.” 

3845. SamueL Horatio Hopogs, St. James’-square, Bristol, “ Improved 
means or 1 7 for shaping the soles of boots an shoes.”—A com- 
munication from Joseph B. Johnson, Lynn, Massachusetts, U.S. 

3846. WittiamM Caartes Stirr, Birmingham, “Improvements in ma- 
chinery for drilling or boring iron and steel,” 

3848. WittiaM Ropert Lake, Southampton-buildings, London, “ Im- 
provements in Ee why LE, and in apparatus for producing gaseous 
mixtures to be "A communication from Thomas 
Burke Fogarty, Warren, Siaisationatin U.S.—25th November, 1873. 

3850. ARTHUR HENRY ROBINSON, Dublin, “ Improvements in meters for 
nes water or other fluids, parts of which improvements are 








8747. WittiaM Kilmarnock, , Ayrshire, N.B. t 
in and tus for the of phox] po "—18th 
November, 1878, 


3768. ARTHUR Joun Govutstone, Great Winchester-street-building 
London, ‘‘ Improvements in the preservation of 07 ic substances and 
in ce preserving materials or compounds employed therein, which 
preserving materials are also applicable to the cure of scab, foot rot, 
and other cutaneous diseases in sheep and other 

8770. James Lenpatt, Rose-lane Works, Norwich, “ Improvements in the 
— of garden frames and lights, and greenhouses for pre- 

te.” 





9772. Josern Eparrton, Chesterton, Staffordshire, Epwarp Horp.ey, 
Fenton, Staffordshire, and Joun Newton, Tunstall, Staffordshire, 
“An improved mode of and apparatus for communicating between 
distant places.” 

3744. Grorce MaRMADUKE Moors, Liverpool, ‘‘ Improvements in water 
fire bars, connecting bearers, and water bridges for steam and other 
— and furnaces, and in connections and apparatus appertaining 
thereto.” 

3776. Joseru WALL, Deepfields, near Sedgle , Staffordshire, and Epwarp 
James PENN, Edgbaston, Warwickshire, “‘ A new or improved fettling 
for puddling furnaces.” 

$778. ALpert Hit, Plymouth, bat pens and Witu1am Hit, Bath, 
“Improvements in umbrellas and parasols. 

8780. Witt1amM Hoover, Lombard-street, London, “Improvements in the 
—— of telegraph cables, and in covering telegraphic con- 
uctors.” 

8782. Ricuarp Kennett, Maddox-street, London, “An improved sub- 
stance to be used instead of collodion and other emulsions for photo- 
graphic purposes. 

8784. Tuomas Drones CROGER, Celepepune, Islington, London, 
** Improvements in umbrellas and para 
8786. Luke Turner, Lei J " egeove 

elastic fabrics.” 

3788. TuappEevs Hyatt, Gloucester-gardens, Hyde Park, London, ‘‘ Im- 
provements in the manufacture of artificial stones, which improve- 
meuts are also applicable to the manufacture of various other substances, 

such as soda and alum, and also to a "—20th November, 1873. 

3791. Josern Twipitt, M ents in steam boilers, 
flues, water heaters, and apparatus connected therewith.” 

8792. Grornce Nimmo, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
furnaces for the prevention of smoke.” 

3794, Joun THorNTON, JoserH THORNTON, and ALBERT THORNTON, Cleck- 
heaton, Yorkshire, ‘‘ Improvements in carding engines.” 

$795. RicuarRD WaLTon Kenyon, Accrington, Lancasbire, ‘‘ Improvements 
in taps or cocks.” 

$796. Joun Carter Ramspen, Lightcliffe, Yorkshire, ‘‘ Improved appa- 
ratus for generating steam, economising fuel, and utilising the gases 
arising from the combustion thereof.” 

8798. ANDREA CrEsTADERO, Rumford-street, Chorlton-on-Medlock, Lanca- 
shire, re Improvements in the construction of domestic and other fire- 


+ 





in looms for weaving 





8799. Witt1aM ArMAND GiLnee, South-street, Finsbury, London, “ An 
improved process for eae egy! ammonia from urine.”—A communi- 
cation from A. W. Wahlenberg, Stockholm, Sweden. 

381. Witt1aM Moors, Sheffield, ‘‘ Improvements in the manufacture of 
re and as ingots of iron an steel, and in the moulds used for 
that pu 

3802. WILLIAM " Wuireey, Huddersfield, Yorkshire, » Improvements in 
machinery for roving and fibrous 

$803. HENRY ParrMaN TRUEMAN, “Fohn-atreet Pentonville, London, 
A atareees in apparatus for measuring liquids.”—2lst November, 





187% 
8804. — GEORGE Peon nce eae, Southwark, Surrey, 





8805. WALTER WELDON, Abbey yey Merton, Surrey, “‘ Improvements 

in the manufacture of carbonate of soda, and in the treatment of com- 
»ounds produced therein. 

3806. Ropert Purpy Tic KLE, Sherborne-street, Blandford-square, London, 
“Improved means of mounting and securing stereotype or other 
similar plates in printing machines,” 

3807. WitLttam Ross, Glasgow, Lanarkshire, N.B., “ Improvements in 
apparatus for supplying and regulating the quantity of water used in 
water-closets and other cisterns or vesse 

3808. James Weston Ciayron, High Holborn, London, “A new or im- 
proved manufacture of waterproof paper.” 

3809. Hupert Eviis Smira and Caaries Fountain, Hereford, “Im- 
provements in and applicable to printing and printing machines,” 


to steam and hydraulic motive power engines. 
3852. ALEXANDER Mackik, ‘arrington, cashire, ‘‘ Improvements in 





type 

3854. gaa TAMET, St. Mary-axe, London, ‘“‘ An improved carriage 
for common '—A communication from Pierre Joseph Narcisse 
Gombert, Paris. 

$858. Witt1am Brown, Halifax, "Yorkshire, “Improvements in the 
manufacture of damasks, =. Turkey satin clo hs, borderings for 
furniture, lin dress goods, and f 

8860. Epwarp ARCHIBALD vey Park-row, Yorkshire, and 
WiitiaM Dawes, Kingston-grove, Leeds, Yorkshire, “ Improvements 
in machinery or a) “p- for indicating or registering the number of 

ngers travelling by public vehicles.” 

8862. MaTTHEW Gaaye Blackheath, Kent, ‘‘An improved mode of main- 
taining the insulation of underground ‘telegraphic wires,” 

3866. Josepn Tuomas Patmer, Campbell-road, Bow, London, and 
Ricwarp Drxon, Dowgate-hill , Cannon-street, London, “The manu- 
facture of improved fuel from bark, tan, and other substances.” 

3868. Joun FREDERICK PARKER r~' ARTHUR Wane, Birmingham, “Im- 
provements in the process of an for the ture of 
coke and illuminating gas, part ot which improvements may also be 
applied to the smelting of iron ores and other ores.” 

3870. Isaac BramuamM CoLpweLt, Barnsley, Yorkshire, ‘ Improved 
means of obtaining motive power.”—26th November, 1873. 


Invention Protected for Six Months on the Deposit of 
Complete Specification. 


8856. CHARLES Wituiams, The Limes, Leytonstone, Essex, ‘‘ Improved 
mechanism or arrangements for the propulsion of vessels.” — 26th 
November, 1873. 


Patents on which the Stamp Duty of £50 has been Paid 


8171. Georce Litrre, Oldham, Lancashire, “Combing cotton, &c.”—2nd 
December, 1870. 

3176. hor ate aye Howe rorr and Wittiam Natnan Dack, Manchester, 
- 3rd December, 1870. 

3178. bam 9 alma Blairgowrie, Perthshire, N.B., “‘ Breech-loading 
fire-arms, &c.”—S3rd December, 1370. 

3185. Joun’ Compe, Strawberry-road, Pendleton, Lancashire, ‘‘ Winding 

, &e.”—3rd December, 1870. 

8210. Witt1AM Mort, Fenchurch-street, London, ‘Cooling or freezing 
machines,”—6th December, 1870. 

$216. Tuomas ALFRED BickLey, Birmingham, ‘‘ Metallic bars or clips for 
roofing, &c.”-—7th December, 1870. 

$184. Micnagt Srext, Hamerton Mills, Bradford, Yorkshire, ‘‘ Spinning, 

twisting, or doubling worsted, &c.”—3rd December, 1870 

8195. Joun Henry Jounson, Lincoln’s-inn- -fields, London, “ Tiluminating 
gratings for roads, &c.”—5th December, 1870. 

8228, WILLIAM LLoyp Wisk, Chandos-chambers, Adelphi, Westminster, 
“Igniting gas.”—8th December, 1870. 
3206. James Howarp and Epwarp Tenney Bovusrieip, Bedford, 
“ Securing the joints of steam boilers and tubes.”—6th December, 1870. 
3247. James OLERENSHAW Ricry and Georce Cussons, jun., Stockport, 
Cheshire, “ Vegetable fibres as a substitute for feathers, &c.”—12¢h 
December, 1870. 

$289. James Worratt, Manchester, “Singeing piece goods.” — 15th 
December, 1870. 

3221, James Honwan | Hy Fol - ae Leeds, Yorkshire, ‘* Soap- 
cutting 1870. 


Patents on which the Stamp np Duty of £100 has been Paid. 

3195. Cuinton EDGCUMBE Pama Fleet-street, London, ‘ Colouring 
—5th Decemb 

8193. THomas Baytey, ion, Cheshire, ‘and Joun Taytor, Denton, 
Lancashire, ‘* Hats, &c.’—5th December, 1866. 

8247, Wittiam Forp Smiru and Artur Coventry, Gresley Ironworks, 
Ordsal-lane, Salford, Lancashire, “ Tool-holders and cutters, &c.”—L0th 
December, 1866. 

3255. Wittiam Hop KINSON, Sheffield, ‘‘Sheep shoars.”—11th December, 
1866, 


Notices of Intention to Proceed with Patents, 


2534. JAMES Rosey, Manchester, ‘‘ Treating sewage and other fou 
liquids, &e.” 
2543. Tom ABERCROMBIE,HEDLEY, Abchurch-lane, London, ‘‘ Manufacture, 




















3810. Wituiam Lutwycue, Lower Clapton, Middlesex, ‘* Imy in 
the construction of stoves.” 

3812. BenJAMIN ANDERSON and Josevm Harrison, Manchester, ‘ Im- 
provements in steam “Pfamst 

$813. WittiaAM CLARK, P stead, Fay = ae in the con- 
struction of m ery for comp’ artificial fuel 
and other substances.” 

8814. ALFRED Vincent Newron, RC its London, * Improvements 
in the preparation of copying inks.”-—-A communic ition from Adolphe 
Teysonnitre, Paris. 

3815. FrepeRiIcKk RenpER, Manchester, ‘‘ 3 rovements in apparatus for 
heating the feed-water of steam —— ilers, and improving the 
vacuum in condensers of such en, 

8816. EBENEZER APPERLY, Stroud, loncesterehire, “An improved manu- 
facture of toothbrush.” 

3817. Roper Grirrirus, Bayswater, London, “Improvements in steam- 
ships and screw propellers for the same. 

3818. Henry WILLIAM a ‘Sherwood street, Golden-square, London, 
" Pa a soap a in joints for and other like cases or 
ceptacies, also for eae and er books and diaries.” 

a8 ASSEY BROMLEY, Stratford, Essex, ‘‘ Improvements in lathes for 

g8, and other us articles.” 





and purification of gases for lighting and heating 
purposes,”—-25th July, 1873. 

2546. Caartes INNES shrexc ll ee. “Sleepers and fish-joints for 
permanent way of rail from William Bull.— 
26th Fe 1873. 

. HENRY HALLADAY, sedtaeatall Birmingham, ‘‘ Buckle or clasp 
&o.”—28th July, 1873. 
2578, JAMES Honnocgs, Eccles, ‘‘ Furnaces of steam generators, &c,” 

2587. By on’ Lewis, Bicester, ‘Cleaning, blacking, and polishing boots 
and shoes.” 

2589. RicuarpDJames MARKHAM, Palace-road, Lambeth, Surrey, “ Wheels.’ 
—30th July, 1873. 

2591. Josern Ropert WuitToreAve, Strand, London, “ Ships, &c.” 

2595, Epwarp THomas Hueues, Chance’ “lane, London, “Door calls or 
bells.”—A communication from Joseph B. Sargent. 

2596. Samuet SHaw, Josern SHaw SLEATH, and Jonn Hot, Stainland, 
“ Preparing wool, ‘&e., for combing or spinning.”— 3ist July, 1873. 

2602. EpwarD Casrer, Finsbury-circus, London, ‘Supplying water to 
steam boilers, &c.”—A communication from Jules Farinaux. 

2606. Waa Henry Bonnewett, Old Bailey, London, “ Exhibiting 
advertisements, &c.” 

ane. Joun ours CAMERON, Kingston-upon-Hull, and Joun Hastie, 

“ Steering Sg er ty --  Anaeee. 1873. 








turning and 
8824. Henry GARDNER, pg London,  Ontain 4 in 
the construction of shoes for horses and animals requiring to be shod. 7 
—22nd November, 1873. 

8825. Vicror MARLIN, Rue des Bons Enfantes, Paris, “An improved 
mode of applying the down and plumage of birds of all kinds in the 
manufacture of spun or woven 

8826. WitttAM ALEXANDER Lytrie, The Grove, Hammersmi 
“An improved process for eff the consolida‘ 
small fragments of coal or coke into masses suitable for fuel.” 

8828. ae Mery, Stratford, Essex, “Improvements in steam 


"heves ‘ErtenNne ANTOINE ~~ Marseilles, France, ‘‘ An improved 
process of and machinery for graniinal sabelancen” 


fi 
$830, Avcustus ye ar wegen Lombard 2 aaaimanaal 
in the mode of refining min 
8831. Jonn Exwet' \Seeseemanee ie the 


te eingeen, construction 
of cattle io and soy rib ad ack, eng Tor pour, =" a 





a01. JAMES “Tuniors, Higher “ Drying 
steam, &c. 

2617. Nicwotas DaMAS QUILLTER GaLLanD, Rue Bleue, seta **Con- 
ees the eee it ways of railways with heavy gradients, &c.” 
on ugust, 

2649. Davip Doups and Joun Henry jHantsurr, New Castle, Lawrence, 

‘ennsylvania, U.8., ‘Steam pumps. 





2655. TH Tuomas Rosinson, Castleton Lodge, Leeds, “* Raising woollen cloth, 
commonly called aoe ny August, 1873. 
2662. CHRISTOPHER St. Swithin’s-lane, London, Witiiam 


CaMERONSILLAR, Blackheath, Joun WILUtAM SLATER, Tam worth-terrace, 

L need and THomas Sipiine Wi.son, Cambridge-terrace, Surrey, 
ure.” 

a, Cy! Hoosen, Market-place, Great Grimsby, “‘ Roasting coffee.” 


oon ‘Tecbee aoe Yin Smira, Fleet-street, London, “ Com tor frames 
for unimetallic thermometers, &c.”—A comm) tion the Société 
Tremeschini et Cie.—11th August, 1873, 
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2742. Apo.rue Turry, St. Quentin, France, “ Purifying feed-water of 
steam boilers.”—19th August, 1873. 

2759. ALEXANDER MELVILLE CLARK, Chanesry-lne, London, “ Regulating 
or controlling the supply of gas or water in buildings.”—A communi- 

cation from Charles Edwin Seal and Edwin Flounoy Brooks.—20th 


A 1873. 

2778. Janes Wriant, Gresham House, Old Broad-street, London, “ Treat- 
ing zinc alloys.” — A communication from Mariano Guillem. — 21st 
August, 1873. 


‘lane, London, ‘ Watch 


2824. ALEXANDER MELVILLE CLARK, 
‘estce. 
to rT } .... 


regulators.”—A communication from Charles 

2825. Jounn Durant, Bristol, ‘‘ Administering 
27th August, 1873. 

2902. CuaRtes Exnest pe Loriere, Victoria-street, London, “ Trans- 
mitting motive power, &c.”—3rd September, 1873. 

2048. Henri Aprien Bonnevitie, Piccadilly, London, “Sowing 
potat "— icati from Louis Adrien Couteau. — Sth 
September, 1873. 


3120. Writ1am Epear Stmmonps and WiiuiaM Henry Dyer, Hartford, 
Connecticut, U.8., ‘‘ Railway carriage wheels, &c.”—A communication 
from John Kennard Sax.—24th September, 1873. 

3170. THomas Unswortu, Manchester, “Stop motion winding doubling 
frames.”—30th September, 1873. 

$298. Joun Paterson, South Back of Canongate, Edinburgh, N.B., and 
James Rircute, Roseburn Works, Murray-field, near Edinburgh, N.B., 
“ Fixing capsules on bottles.”—11th October, 1873. 

$435. Tuomas Apams, Granby-row, Manchester, “Safety valves.’—22nd 
October, 1873. 

3515. Ricnarp Boyman Boyman, Park-hill, Clapham Park, Surrey, 

Rotary engines.”—29th October, 1873. 

8536. Martuew Piers Watr Boutton, Tew Park, Oxford, ‘‘ Propelling 
vessels,”—30th October, 1873. 

3558. Ropert BarLuie, Radnor House, Blackheath, ‘‘ Heating boilers, 
&c.”—1st November, 1873. 

3660. WittiaM Rainrortn, sen., and WittiaAM Raryrortn, jun., Brayford 
Head, Lincoln, ‘‘ Seed drills.”—10th November, 1873. 

3671. Harry Wittiam Huckvaue, Over Norton, “ Railway switches.”— 
11th November, 1873. 

3692. Apotex Hess, Dunster House, Mincing-lane, London, “ Extracting 

animal and vegetabl bsti , &c.”— 


Ain 
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cation at the fire-bex end, without extinguishing the fi also for por- 

tables and other tubular boilers. — ” 

1890. E. Hevworrn and N. Wiixrinson, Blackburn, “ Steam boilers.” — 
Dated 26th May, 1873. 

This invention relates to improvements in the cross-tubes of steam 
boilers, either of the form described, the inventors believe, in the speci- 
fication of a patent granted to William Galloway and John Galloway on 
the 2ist day of June, 1853, or to any other form of tube crossing the in- 
ternal flues of steam boilers. The object of this invention is to economise 
fuel, and to promote the circulation of the water in the boiler. The in- 
ventors accomplish this by —— to the tube or tubes of whatever 
form or construction a pipe continued to a convenient distance from the 
bottom of the boiler, and the continuation of such pi connected to the 
tubes immediately behind the bridge in varying fengths towards the 
front end of the boiler under the furnace, which is the portion of the 
boiler in which the least circulation of water takes place. 


1917. J. Kipp, London, “‘ Air or vapour gas machines.”"—Dated 28th May, 
1873. 


The features of novelty in this invention for generating vapour gas 
consists in the method of injecting water or light hydrocarbon spirit 
through cotton or other fibrous or porous material into a hot retort 
sparingly, and allowing the vapour generated to escape with force from a 
small jet into a larger pipe attached to the retort and having an opening to 
the atmosphere, in such a manner that the escaping force of vapour from 
the jet will with it a regulated quantity of air. 
further consist in the application of a Conteal needle valve, which is made 
to open and close the escaping orifice of the vapour jet, either by hand or 
by the rising or falling of a gas holder. A batswing burner, constructed 
so that more or less vapour gas can be supplied to the jet without enlarg- 
ing its orifice, also forms part of the invention. 

1946. J. Iuray, London, “ Calorie engines."—A communication.—Dated 

29th May, 1373. 
This invention relates to working a caloric engine by heated gas air, 
jus products admitted to a cylinder at atmospheric pressure behind a 
piston connected to crank and heavy fly-wheel, the piston being on the 
one side exposed to the pressure of the atmosphere. The heated fluid is 
admitted by a slide or valve during a portion of the forward stroke, and 
is expanded by the continued movement of the piston effected by the 
tum of the fly-wheel. The cylinder is cooled by a water jacket, so 





oil and fatty matters from an 
13th November, 1873. 

708. WiLLiamM Fornercit Batuo and Percy Davip Hepperwick, West- 
minster, ‘‘Excavating under water, and for raising and lowering 
materials in or out of water.” 

8711. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Printin 
machines.” —A communication from La Société Létang and Brissard 
14th November, 1873. 

8716. Jacop Groourecan Wi tans, St. Stephen’s-crescent, Bayswater. 
London, “Improvements in the manufacture of iron and steel, and 
articles therefrom.” 

719. Joun AsHwortn, Astley Bridge, near Bolton, ‘Steam engines.”— 
15th November, 1873. 

$747. Witt1am Russett, Kilmarnock, N.B., “ Ayrshire bonnets.”—18th 
November, 1873. 

3765. CuarLes WARREN, Shoeburyness, “ Fire-grates or stoves,”—19th 
November, 1873. 

8774. Georok MarMADUKE Moore, Liverpool, “ Water fire-bars, connect- 
ing bearers, &c.” 

3783. The Rev. Granvitte Hamicton Forses, Broughton Rectory, 
“Compounds designed for the ture of ts or artificial 
stone, capable also of being used as an artificial fuel.” 

3786. Luke Turner, Leicester, ‘‘ Looms for weaving elastic fabrics.” 

3788. Tuappeus Hyatt, Gloucester-gardens, Hyde Park, London, “‘ Arti- 
ficial stone, &c.”—20th November, 1873. 

3804. Ropert Georor CarrerrieLp, Trinity-square, Southwark, Surrey, 
** Domestic fire-places.” 

$814. ALFRED Vincent NewrTon, Chancery-lane, London, “‘ Copying inks.” 
—A communication from Adolphe Teysonniére. 

3816. Esenezer Aprerty, Stroud, ‘‘ Toothbrushes.” 

3819. Massey Bromuey, Stratford, “ Lathes for turning and facing tires, 
&c.”—22nd November, 1873. 

3835. ALEXANDER MELVILLE CLaRk, Chancery-lane, London, ‘‘ Festooned 
edging or trimming.”—A communication from Madame Nathalie de 
Saumery.—24th November, 1873. 

3840. Cuartes Denton Apet, Southampton-buildings, Chancery-lane, 
** Working brakes on railway trains by fluid pressure.”—A communi- 
cation from George Westinghouse, jun. “ 

3847. Joun Antone Peer Erick Lunpquist and Jonn RurHeERrorp, Sen 
Francisco, California, U.S., ‘* Concentrators, &c.”-—-25th November, 1873. 

$156. CuarLes Wittiams, The Limes, Leytonst * Propulsi of 
vessels,” 

3870. Isaac Bramuam CoLpWELt, Barnsley, “‘ Obtaining motive power.” 
—26th November, 1873. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents, within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Including Vixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc, 
1854. T. E. Hucues, London, ** Compressed air motors.”—A communication. 
—Dated 22nd May, 1873. 

This invention relates to an improvement in that class of engines which 
are driven by compressed air or other gaseous medium, and it consists in 
injecting into the escape from the engine a jet of hot air suflicient to 
prevent the freezing of the moisture in the escaping air. 

1861. J. Davis, London, ‘‘ Construction of injectors for feeding steam boilers.” 
—Dated 22nd May, 1873. 
The inside and outside, or the barrel and shell of the injector, are made 
and fitted separately in a manner fully described in the specification, for 
the purpose of enabling the working parts of the injector to be taken 
~~ and cleaned without in any way interfering with the working of the 
or. 

lod4. F. Winrn, Frankfort-on-the-Maine, Germany, “ Construction and 
application of ropes, rods, or chains, d&c.”"—A communwation.—Dated 
22nd May, 1378. 

The novelty of the invention consists in transmitting motion to the 
plungers of pumps situated below ground .by means of ropes, Ss, or 
chains, held in tension either by means of their connection with the 
discharge pipes of the pumps, or by an ent of levers top and 
bottom that in their movements will give the ropes stretched between 
them necessary tension for giving the rise and fall { to the plungers of 
pumps, or for other driving purposes below ground. 

1872. D. Jones, Petistree, Wickham Market, Suffolk, “ Obtaining and apply- 
ing motive - ted 23rd May, 1873. 

Which the inventor purposes to do by compressing water or other 
liquid or fluid body in cylinders or other chambers by means of plungers 
attached toa lever. These plungers are forced into cylinders, compres- 
sing the water, and by their reaction, which may be easily 
power is obtained and can be used by any well known 
arrangement, 

1888. H. Sisson, Goole, Yorkshire, “ Plugs for leaky or burst boiler tubes."— 


Dated 26th May, 1873. 
Stop; burst tubes at the back end of marine, locomotive, and all 
other tu boilers, while the fires are lighted and in the boiler, 
lugs for which the fires have tu 


ts tee eee 
ve put out or drawn and steam blown off ; and for locomotives, the appli- 





that its fluid contents during the return stroke of the piston being cooled 
- conduction have a less pressure than they bad at corresponding parts 
of the forward stroke, and thus motive power is obtained. The connection 
of the piston to the fly-wheel is preferably such that the forward stroke 
is more rapid than the back stroke, so that the fluid in the cylinder has 
little time for being cooled during dilatation, but greater time for cooling 
while undergoing contraction. When by the return stroke of the piston 
the fluid is compressed up to atmospheric pressure it lifts a valve at the 
end of the cylinder and escapes. Instead of cooling the fluid in the part 
of the cylinder to which it is admitted that part may be kept hot, and 
the fluid after dilatation therein may be displaced thence by a plunger 
into a cold compartment so as to be cooled therein, the work of dilatation 
being thus reduced, and the working pressure being increased. Also the 
piston may be provided with a fender or protecting plunger working 
loosely in the hot part of the cylinder while the piston works with suit- 
able packing and Jubrication in a part of the cylinder kept cool. And 
this fender may be employed as the ay for displacing the hot dilated 
fluid from the hot to the cold part of the cylinder. 


1948. J. M. Sranrey, Shefield, “ Marine boiler fireplaces.”"—Dated 29th 
May, 1873. 

This invention consists in making marine and other boiler furnaces 
with solid bottoms, and in introducing into such furnaces jets of air 
through passages in the sides, the air being forced in by the aid of steam 
jets. The fire-door is tightly closed, and is made to open at its lower 
part for the removal of the ashes. Water chambers or pipes in connection 
or not with the boiler are situate in the sides of the furnace between the 
several air inlets, such chambers or pipes serving as feed water heaters or 
as generators of steam. 

1966. J. Lame, Manchester, ‘‘ Feeding and heating steam boilers.”—Dated 
Slst May, 1873. 

The invention consists of apparatus and arrangements as follows : The 
feed-water is taken through pipes passing into the interior of the furnace 
to the bridge and then back to a pipe connected with the interior ‘of the 
upper and lower part of the boiler. When the feed is not entering the 
boiler a pipe that is connected with the lower part of the boiler and the 

pipe causes the water in the boiler to circulate, these pipes being 
provided with suitable taps and valves. The fluid or gaseous fuel is con 
veyed by a pipe in the centre of the water-pipe, passing through the 
furnace to that part of it near the bridge, and branches are made with 
outlets towards the furnace-door, from which outlets the fluid or gaseous 
fuel and steam admitted into the same pipe issues and is ignited hy the 
burning solid fuel on the furnace bars. The fluid or gaseous fuel and 
steam may be taken by a pipe through the interior of the boiler to near 
the bridge of the furnace, to the burners projecting from the bottom or 
furnace side of the boiler, or from a water-pipe attached thereto and com- 
municating with the water in the boiler. 
3268. G. Hasecrine, London, “ Steam lubricators."—A communication.— 

Dated 8ih October, 1873. 

The nature of this invention consists in casting in one piece with or in 
securing within the chamber or cup of the lubricator a hollow or tubular 
bolt provided with orifices leading to its interior chanvel, this tubular 
bolt terminates in a point having a discharge orifice. This orifice fur- 
nishes a valve-seat for tht needle point of a spindle, and by means of 
which the flow of lubricating material is regulated. The said invention 
also consists in so recessing the jam-nuts which secure the lubricator to 
the steam pipe, chest, or cylinder, as permit the use of lead gaskets 
also in providing the chamber of the lubricator with an adjustable 
steadying plate ; also in an improvement in the supply funnel and sedi 
ment cock. 


| Class 2,-TRANSPORT. 
Including Railways and Plant, Road-making Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 


1850. 8. J. V. Day, Glasgow, “ Manufacture of railway bars, 
communica tien. — Dated 22nd, May, 1873. 

The feature of novelty constituting this invention is the construction 
of railway bars, beams, and other similar articles of fine grained and 
fibrous iron, prepared in the manner set forth. 

1876. W. Biack, Dublin, “‘ Registering apparatus.”"—Dated 24th May, 1873 

A swinging frame, actuated wher an entering passenger treads on a 
peculiarly formed step or steps, contains type wheels or other marking 
appliances for marking the number of the journey, the date, and the 
distance run on a ticket, which is pushed out and taken by the passenger, 
and afterwards at the end of the journey pushed in the apparatus, where 
it is marked again. 

1896. C. Jonnson, Market Weston, Suffolk, “ Apparatus for traction and 
other purposes.” — Dated 26th May, 1873. 

First, the construction of a universal jointed wheel for traction and like 
purposes and for driving machinery at a bevel if required, and so as to 
allow of any number of shafts to be worked at any diversity of plane and 
capable of being applied to other machinery. And Secondly, longitu- 
dinal cogged wheels which have the cogs placed longitudinally on the rim 
of the wheel so as to receive the pressure thenwise instead of laterally 
and used for imparting motion to the above jointed wheels—and pin 
wheels formed of double flanged belts or pins (which pins may, if desired, 
carry rollers) passing through each flange so as to act as cogs in conjunc- 
tion with the aforesaid cog-wheels—and also — adaptable to other 
machinery. This invention has reference to machinery for drawing 

loughs and like implements and carriages, and also machinery for 
SStving purposes, and can be applied in various ways to other machinery. 


1898. J. H. Jounson, London, “ Hulls of ships.”—A communication.— Dated 
26th May, 1873. 

The essential features of novelty of this invention are first, as to the 
bows : (a) The so proportioning the depth, height, and thickness under 
the water of the extreme head of the vessel so as to prevent its fallin 
into the wave hollows, to facilitate the ascent of the water displaced, — | 
admit of the acuteness of the angles of the ship. (0) The addition of a 
awan’s neck destined to divide the wave, carry the bowsprit, and admit of 
the illumination of the deep portion of the ship. (c) The removal of the 
hawse holes to the stern of the extreme head. mdly, as to the stern. 
The so arranging of the stern of bottoms for one or two screws as to con- 
stitute anti-rollers, and to ensure the filling of the space left by the vesscl, 
especially with water descen from the surface, and partly by the 
water arriving from the sides, arrangement offering moreover the 
advantage of perfectly —— the ship at itsstern. Thirdly, as to 
immersed sides.{The convex surfaces throughout the length 
of the immersed part of the bottom tituting a conti bulging at 
each side of the vessel, that y place it is to effect the dis- 
placing and replacing of the liquid, the result of which 
produce a bottom with the surface almost entirely straight and plane 
which im stability to the ship. Fourthly, as to the non-im- 
ents of the non-immersed lateral 
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structed in a firm and strong manner and provided with water-tight par- 
titions, which result may be obtained with very great facility. 
1916. J. Scumrpr, Co; Denmark, “ Tramway rails and wheels."— 


Dated 28th May, 1873. 

Flat broad rails with a slightly projecting guiding flange with rounded 
corners, the wheels to be flat to suit and with rounded edges. The rail 
may be formed with a groove to suit the ordinary flanged tram wheels 
ee 8. W. Torney, London, ‘Construction of life rufis.”"—Dated WWth 

May, 1873. 

The said invention relates to the construction of rafts to be carried on 
board sea-go! vessels, for use instead of boats fur preserving life ia 
shipwrecks and other disasters. The said rafts are constructed with 
hollow cylinders secured in hoops rivetted to frames. The said hoops 
receive strips which serve either as rowlocks or keels formed of plank 
morticed together. 

1902. H. SCHALLEHN, Brixton, Surrey, “‘ Epecting more complete combustion 
in furnaces, especially in locomotive engines.” — A conmunication.- 
Dated Yth May, 1873. 

A funnel-shaped apparatus, provided with a valve or hinged plate, to be 
applied beneath the fire-box of furnaces for the introduction of a very 
strong current of air, which in the case of locomotive furnaces is produced 
by the resistance offered by the air to the engine, thereby causing almost 
complete combustion of substances and gases,wasted by the arrangemenis 
now used. 

1905. H. Hann, London, “ Construction of railway and other wheels.”—A 
communication. — Dated 27th May, 1873. 

This invention relates to improvements in the construction of wheels 
for railway and other purposes, being made by the combination of tww 
flanged plates or discs, which are by preference rolled and pressed intu 
shape and screwed one into the other at the nave or otherwise combined, 
the outer flanges being so pi together that they form but one solid 
wheel circumference after they have cooled down and contracted. 

1918. J. Munrny, Newport, Monmouthshire, “‘ Wheels and axles.”—Datel 
18th May, 1873. 

This invention consists in making the axles of railway and any rolling 
stock with flanges upon the axle at such a distance from the journal as 
would be occupied by the inner boss of ordinary wheels when secured on 
the axle. The wheels are passed over the journals and pressed up to th 
aforesaid flanges. Washers are then passed over the journals and close 
up to the wheels, and the whole is tinally secured together by bolting (or 
otherwise fastening) through flanges, wheels, and washers. The tires are 
secured upon the wheels by means of two flat rings of unequal breadth, 
dovetailing into the tire, and bolted or riveted together through the 
wheel. The wheels are made of wood or of metal. tn case of a wooden 
wheel made in the ordinary manner, the usual metal boss is dispensed 
with, the flange and washer forming a complete substitute therefor. In 
— of metal wheels, the before mentioned washer may be dispensed 
w a 
1920. M. Burke, Liverpool, ‘* Boat davits.”—Dated 28th May, 1873 

For this purpose the inventor drills holes through each davit or 
attaches capstan heads thereto in such manner that purchase can be vo! 
tained through handspikes or their mechanical equivalents so as to 
cause each davit to rotate on its axis as required. 

1940. A. Bresson, Bermondsey, Surrey, “ Asphalte."—Dated 20th 





M 


1873. 

The object of this invention is the production of a substitute for natural 
rock asphalte by prompt and economical means, so that @alcareous ston: « 
being heated to a certain degree and then subjeated to the treatment «« 
scribed in the specification, can afterwards be ground to powder and 
sufficiently heated, and then compressed by hot metal rammers, will fo: m 
good roads, floors, and all similar applications. 

1968. H. H. Henson, London, “ Roadways.”-——Dated ‘lst May, 1873. 

This invention consists in laying upon a foundation such as described 
in the provisional specification filed by the petitioner on the 26th May, 
1873, No. 1891, or upon any other suitable foundation, cubical wood 
blocks, by preference of different degrees of hardness, and treated with 
preservative fluid, or coated with a mixture of oil or charcoal. The blocks 
may be of different depths, so that recesses are formed on the road sur- 
face, which are filled in with asphalte. (r the blocks may be shouldered 
down all round, and the grooves thus formed be filled in with asphalte. 
Or the blocks are formed with grooves or hollows on their upper surface, 
by preference of a circular or annular shape, which grooves or hollows ar: 
then filled in with asphalte. Holes may be bored in the blocks, in which 
are inserted pieces of cane cemented in with bituminous material. Tle 
wood blocks are also so laid as to form open squares or cells betwen 
them, which are filled in with bituminous material, or the blocks are la d 
in rows with spaces between the rows, which spaces are filled wirh 
asphalte or other material. Where asphalte is already laid, it is proposed 
to cut openings in the same, in which are cemented blocks of wood or 
other material. The wood pavement may be composed of two or m 
thicknesses or layers of blocks laid one over the other in such manner «is 
to break joint, each layer being cemented and rendered waterprout 
with bituminous material as it is laid 
1977. P. Matrury, London, “ Ships for carrying cattle.”—A communice 

tion.~-Dated 31st May, 1873 

This provisional specification describes fitting up a ship for carryii 
cattle in such manner that each animal is enclosed in all directions, ani 
is prevented from moving out of its position, at the same time that it 
left at perfect liberty to eat and drink, its head being loose. The animal 
is also prevented from chafing itself or falling in times of bad weather })y 
means of a girth suspended underneath the belly. The several stalls ar 
arranged in rows athwart ship. A feeding-trough of galvanised iron is 
placed in front of each row of animals. 

2510. P. Thomason, Workington, Cumberland, “‘ Railway and other carriac 
axles.”"—Dated 22nd July, 1873, 

This invention consists in forging and swedging the two ends anil 
journals of carriage axles at the same time by a new duplex swedgit 
machine, the construction of which consists in arranging and erecting tw 
tilting T-lever hammers to oscillate up and down on fulcra at the ends of 
their T-heads, with their hammer heads on the under side of the long 
levers working over the two anvil blocks placed below them at the di» 
tance apart suitable for the length of axles to be made. From each long 
lever a vertical stem projects down over the actuating shaft, and a raisin, 
cam to each, <A n thesaid shaft; while an anti-friction roller on th: 
free endof the blade spring acts on the upper side of each hammer, as it 
is raised by the cam, 80 that they simultaneously fall with greater power 
than they would dojby mere gravitation when the cam passes their lifting 


stems. ‘The rigid end of each spring is fixed by a joint pin and a raisin, 
and lowering hand-screw for regulating the pressure of the spring and 
roller on each hammer, 

3856. C., Wittiams, Leytonstone, Essex, “* Mechanism or arrangements 


propulsion of vessels.”— Dated 26th November, 187 
The invention relates to an improved propeller called by the inv« 

the cycloimatic hydro-dynamic or water column propeller, and cons: 
mainly of two cylinders one revolving within the other. The outer 
cylinder has two openings called the inlet and outlet sompestney, aud 
between which is a stop attached to the inner cylinder, such inner cylin 
der being of peculiar form, Water (from the fore-end or other part of 
vessel) enters through the inlet between the two cylinders, the inne: 
cylinder revolving by means of its being attached to the main shaft of 
engine, drive the water round and forces it out through the outlet (to 
thestern or other part of the vessel) with a force which propels the vessel. 
The admission and exit of the water into andout of the cylinder or 
cycloimatic is provided for by suitable pipes or ducts 





Class 3.—FABRICS., 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
fabrics, dc. 
1851. A. Weon, Oldham, Lancashire, “* Construction of looms for wea 
—Dated Ind May, 1873. 
This invention relates to the picking motion which effects the driv 
of the shuttle with the weft to and fro across the loom, and is intende:t 
to dispense with the arrangements usually employed, and to effect tie 
pick direct from the fly-wheel. 
1863. H, H. Murpocu, London, * Continuous spinning machines.” 
munication.—Dated 22nd May, 1873. ; 
This invention consists in apparatus for drawing or extending tl 
slivers operated on by continuous spinning machines. The said apparatu 
is a between the giving out rollers and the twisting tubes at tha 
part where the slivers are best able to — the drawing. The drawing 
apparatus consists of one or more revolving rectanguar bars placou 
parallel to the fluted rollers, To narrower sides of the bars are affixed 
card teeth brushes, bands of roughened leather, glass paper, or any suit- 
able material to which the slivers will adhere firmly. Upon thé other 
sides of the drawing bars are fixed bands or strips of wood or iron, the 
edges of which are rounded and extend on each side nearly to the sur- 
face of the adhesive material. As the said bars rotate the slivers adhere 
to their adhesive surfaces, and are drawn forward and elongated there}. 
As the rotation of the bar proceeds the slivers rest upon the corners of the 
bars and ‘become detached from the adhesive material ; and then 
receive a further quantity of twist, thereby acquiring fresh strength to 
be again subjected to the drawing process by the next adhesive face of 
the bar. To facilitate the drawing a wing revolver be made to rotate 


A com- 





may 
pr | behind the bars so as to impart vibratory motion to the slivers. 
According to this invention the twisting tube fi 
being bent and fixed to the tube and 
between the front drawing 


rs are the 
lower arm pointed 


u arms 
| and extending rollers to near their point of 
contact, 
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dle 

system ; Secon oe a 

and traveller feats and 

mules ; Thirdly, toa method of wing off from the creel 

in doubling frames when an end breaks. 

1879. J. Smirn, Bradford, ‘‘ Looms for weaving.”—Dated 24th May, 1873. 
The improvements consist in appl. and fixing tothe warp one 

two Y-formed groove pulleys, and also = Lay a or brakes to fit therein 
pressed y, a lever or levers actuated by adjusted ac- 
cording to the varying quantity of the a on the beam, aided by a 


spring or 
1889. A. Srxaron, Manchester, “Cop tubes."—A communication.—. 
26th May, 1878. 
the vertical dle is fitted a tubular cover. This tube is loosely 
shaped to the contour of the spindle in such we that it can turn | yo 
It is held on the annie by means of a small horizontal disc at the base 


of the same, whic’ Cie © leery Capea Sy DOS at the bottom of 

the tube. On this tubular cover the cop is placed so that the tube can 

follow the thread in case any undue drag occurs. 

1908. J. Tatuam, Rochdale, Lancashire, “ Preparing wool, d&c.”—Dated 
27th May, 1873. 

This invention refers to those machines in which the material to p 
treated is fed into a ho , and consists in a method of cay fx 
snug Dates. ee oes eutor, J. Tatham 

at an 0. an 6 ven 
dated 21st March, 1873, No. 768. vue 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating de. 

1867. Rev. H. Move, Fordington, peemiire, ont J. W. G 


TRDLESTO. 
Miclnvention described inthe provisional pe scifcation relates, Wi 


tion relates, 
ate for p opt me a —- noe or other disinfecting 
tance to the Also to a divided and valve for receiving 
the dry earth. “also to" to means of ay ope | e dry earth with a uniform 
velocity, notwithstanding variations pulation. Also to a folding 
commode adapted to fit recesses in 


= Y- S Newron, London, ‘‘ Stoves.”—A icati Dated 23rd 
ay, 
‘Tite Exvention relates to thet class of stoves in which petroleum or 





rocarbon oils are ~ KF fuel instead of wood or coal, and has 
nytoos abject ch constrction of the stove as will inaure a more perfect 
combustion of ore been attained. 


1898. J. ed fy eden as “ Stoves for warming offices, dc.” 

—Dated 26th May, 1873. 
This invention consists of a ee with dome or a cone <a of 
Lyd bottom of which is a fire-grate under which 


fire-clay, 

an ash- sae 2g — at the sha} dome 
paps yl mew st i per par par of the bal shapo ome 

dacke of combvestion. 





Class 6.- FIRE-ARMS, 





Lasgo cloth. Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
wer oon teal “vd Fann ped iu Man, y re struments of War for Coast at Defence, Gun Carriages, dc. 

This invention consists in laying and rolling alternate webs of | 1892. A. Brown, London, ‘‘ Cartridges.”—. Dated 26th 
cloth and millboard over each other on a flat cast iron bed the May, 1873. 


in a pile 
whole length and width of th the cloth, and formed of age 
— boxes, heated with steam by. a branch to each from a main pipe 
ranged longitudinally at one ~~ the said bed a soos small pi 
at the otheror lower side, with ches from each box for carrying off ff the 
water of the steam condensed within. After the alternate layers of mill- 
board and cloth to be heated have been so built into a om hot plates are 
laid all along the top, with wood boards and longitudinal and transverse 
blocks to make up the distance to and receive the strain of the presses, 
ranged on transverse beams above, secured at ah intervals as required 
to a longitudinal wall and frame as will stand the pressure required to be 
given to the pile, all so hot pressed without folds. The webs are rolled 
down by a carriage traversing and guided over the lower long plate on and 
hy rollers revolving in journal bearings at the lower side of the front and 
lack of the said carriage frame, which also receives carries a new 
roll of the cloth and millboard at each fresh traverse, the spindles re- 
volving in slotted bearings in the top of the carriage frame, so that the 
rollers rest in them or on the bearing rollers, or on the rolling surface of 
the plate or pile, as it lays or rolls down the web by the mere traversing 
of the carriage, which winds up the webs again in the same manner after 
t've cloth has been heated and pressed to the desired degree and time. 
Tae top plates are heated in a convenient adjacent stove for the purpose, 
trom and to which they are conveyed by light trucks run on a line of 
rails laid on the lower floor close to the frame and columns canying the 
presses above the hot press. But instead of the top plates being so heated 
they may also be made of hollow boxes and heated by steam, as the lower 
plates are, and be made to swivel or traverse laterally on their steam 
pipes as joints when ——- to be raised out of the way for the removing 
of the pressed webs and the laying down of a fresh pile by a web tra- 
versing carriage. The presses, secured to the transverse beams above the 
hot plate, may be of any of the ordinary constructions of screw, lever, or 
hydraulic presses, 
1938. C. D. Apert, London, 
Dated 29th May, 1873 

According to this "invention the simultaneous breaking and ‘scutching 
of tlax, hemp, and such like fibres is effected by an arrang t whereby 
the flax is forced by a blade or —_ into an angular groove with sharp 
lateral edges so as to be bent sharply into the groove, and while so a 
the flax is drawn through in a direction transversely to the groove, 
wnich continuous flexure the flax is broken at every point of fn te tid 
while at the same time the wood is stripped off from the fibre by the 
scraping action of the edges of the groove and the plate. For this pu 
lengths of angle iron constituting the said grooves are fixed to radial re- 
volving arms on a shaft inside a casing, and the said plates entering the 
grooves of the angle iron are fixed to the boss of the shaft. A handful 
of flax being inserted into the casing so as to extend within reach of the 
angle irons and the plates, it enters between the two, and these in ro- 
titing are drawn over the entire length of the flax, thus performing the 
a ove described operation of brea) and scu ing. 
1950. J. Ecce and H. B. AnuNDEL, Manchester, “ Spi 

—Dated 29th May, 1873. 

This invention is applicable to the hines for spi and d 
known as throstles, and it consists in certain im un combinations of 
machinery whereby the yarn is distributed on the be bobbin or spool. e 
machinery consists of a heart acting on levers. and a slide in which is a 
slot; by varying the shape of this slot and the angle of the levers the 
yarn is wound in any required manner on the bobbin or spool. 


“ Breaking flax, &c."—A communication.— 





Wg and di bling.” 





hit 








Class 4.-AGRICULTURE. 
Including Agricultural Oni, ae Windlasses, Implements, Flour 


1868. J. R. Tompson, Sheffield, beg Jem Sor ‘ sex-marking,’ ‘ cas- 
trating,’ and ‘ tail-docking’ of sheep in particular and young calves.” — 
Dated 23rd May, 1873. 

The invention consists in the employment of an instrument consisting 
of a lancet-sha knife fixed in a suitable handle, to which handle is 
also fixed a pair of spring pliers, the jaws whereof are serrated, and ex- 
tend in the opposite direction to that of the knife. 


1871. W. Wuitmore, Wickham Market, Suffolk, ‘‘ Mounting and driving 
millstones.” —Dated 28rd May, 1873. 

This invention is more particularly applicable to millstones which are 
driven by banda or frictional gearing, thereby dispensing with the means 
for compressing the band in cases where press pulleys, fast and loose 
pulleys, friction pulleys, or cones, or such other intermediate means as 
hive hitherto been eee for that purpose, thus reducing friction, 
siving power, and obtaining more uniform working of the belts, with 
ess wear and tear of the back face of the same ; also effecting more easy 
working of the stones and machinery by the silent working of the belts, 
less wear and tear of machinery, and saving in the cost of oil and means 
of lubrication. 

1383. W. R. Lake, London, “‘ Harvesting machines.”"—A communication.— 


Dated 24th May, 1873. 

The said invention consists more icularly in a gaveling and binding 
apparatus, and its combination with a harvester of that elass designed 
t» collect the grain upon the (cuttin ng sr and elevate it over the 
driving wheel, and in the application of an aut tic device by which the 
grain when elevated is ted into e quantities sufficiently 
large to form gavels of proper size. 


1907. W. E. Gepar, London, ‘‘ Mowing and reaping machines.".—A com- 
munication,— Dated 27th May, 1873. 

This invention consists in the application to mowing and reaping and 
o ler agricultural machines of a fore-carriage, which, pivoting easily on a 
centre, will permit the machine to be easily turned without danger of 
breakage of pole or shafts, while relieving the draught horses or other ani- 
mals from the weight of the machine and a useless expenditure ofitheir 
muscular powers, 


1909. J. Mauve, Mansfeld, Nottinghamshire, ‘‘ Construction of chaff-cutting 
machines.” —Dated 26th May, 1873. 

The present invention relates to a new and simple arran ent of the 
working parts of chaff-cutting machines, which consists mi wot in a com- 
bivation of four small toothed wheels and two springs whereby all the 
advantages of a —_ mouth are obtained without the employment of the 
usual lever and weight, and further in the provision of a change wheel 
with a double seet of teeth for cutting an extra length (a great desi- 
deratum with this class of machines), which is accomplished by simply 
turning or reversing the same. 

-_. N. Ciayton and J. SHutriewortu, Lincoln, Lincolnshire, “‘ Thrash- 
ng machines..”—Dated 28th May, 1873. 

This! invention relates to a mode of = vestesting the drums of < Sates 
machines, and consists essentially in the adoption of a self-acting slide, 
which closes the mouth of the ait the moment the feeder or atten- 
dant who supplies the machine leaves the dickey or ~ ro -box. 

1923, 8. Perie, Carlisle, “* Horse rakes.” —Dated 28th M pe Pore 

The improvement consist, First, in the —— adjustable joints 
and a parallel motion in a horse hay rake, whereby the points of aiy, _— 

sprog adapted to various —— oo angles of raking. 








press bar to went the tines from boun upon the grout 
onl PRs over = y without lif: it. 
fur wor tines freon the axle by aid of a ond han em 


1928. W. L, Wise, London, “‘ Machine for potato sowing.”—A communica- 
nit —Dated 28th May, 1873. 
is machine is constructed with travelling endless chains of buckets, 
ws ich ad pews are fed into suitable condu — carried b; 
nts poe at their lower ends with hollow 
through whch th ody me pass into the furrows, which are closed up by 
the machine proceeds, 





The features of novelty of this invention consist in making cartridges 
with wads recessed at one or both ends and fixing the projectile in one 
recess and fulminating powder or a percussion cap in the other recess, the 
rest of the recess and the cartridge case is filled with gunpowder ; the 
effect of this is to explode the powder at the front of the cartridge 
instead of the rear, so as not to lose any of the gases, and also to consume 
the whole of the powder. 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upho'steru, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
ae > mma jun., Birmingham, “‘Corkscrews.”—Dated 22nd 
‘ay, 1873. 

This provisional specification describes forming the screw longer than 
the corks to be drawn, and at the top of the screw is a stem by ape a of 
turning freely in a tubular socket; this is carried at the centre of a en 
to which are jointed three legs, the lower parts of which are su’ tably 
shaped to overlap and rest on t! e top of a bottle. The stem of the wate 
passes up through the socket before-mentioned, and has a handle fixed 
upon it by which it can be turned. 

1860. W. R. Laxe, London, “‘ Manufacture of boots and shoes,”—A com- 
munication.— Dated 22nd May, 1873. 

These improvements relate to the manufacture of boots and shoes. The 
leather is rendered waterproof by a mixture of six parts of coal tar and 
one of linseed oil boiled together. The inventor uses a sprivg heel. The 
said improvements further relate to constructing a button shoe. The in- 
ventor provides the boot with an elastic strip for buttoning. 








Class 8.—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1859. yoda R. Lake, London, “ Gas purifying and regulating apparatus.”-- 

unication,—Dated 22nd May, 1873. 

The ane object of this invention is to relieve of their impurities 
and their vaporised, watery, and other — elements. This object is 
secured by the use of an absorbent material closely confined or packed 
within a chamber. 

7, _ Wiit2aMs, Wigan, Lancashire, ** Varnishes.”—Dated 23rd May, 


mis se consists in using aniline colours or dyes, er other colours 
manufactured from coal tar, to spent and other varnish, to colour them, 
instead of the ordinary colours and pigments hitherto used. 

1878. R. A. Rust and J. F. Nicnoits, London, “Condensing and pre- 
serving milk.”—Dated 23rd May, 1873. 

Milk is first cooled and then heated to a certain temperature in a steam 
bath, from which it is drawn into a vacuum pan (made by preference 
broad at the top), the vapour from the heated milk being drawn off by 
means of a vacuum pump, The milk is then placed in jars and covered 
to exclude dust. 
ay sesame, London, “ Balis or blocks of artificial fuel.”—Dated 24th 

ay 

The object is, First, to im ~_ the manufacture of artificial fuel in 
general, and also to of artificial fuel which will 
harden thoroughly. Coal dust or slack is compounded with 
silica in a soluble state (Paraben earth), lime, clay, chalk, and a solution 
of silicate of soda or potash, —, has previously been thorough] 
neutralised by ; the en d in moulds, an: 
after having teen from the meets} it is allowed to harden by the 
action of the atmosphere, which it does rapidly and in almost any state 
of atmosphere. 

1884, A. M. Ciark, London, ‘* Machinery for cutting, dc., peat for fuel.” — 
A communication.—Dated 24th pg 1873. 

This invention relates to machinery for converting peat into a vegetable 
coal for general purposes, and com’ , First, an excavator having a 
differential motion ; Secondly, a — anda mixer; Thirdly, a self- 
acting moulder; and, Fourthly, a tilting carrier for supply: ng said 
moulder. 

1885. B. Green, Plaistow, Essex, ‘‘ Storing and treating sewage.”—Dated 
24th May, 1873. 

The specification of this invention describes storing ue in an air- 
tight building and cau the noxious arising therefrom to be 
burnt in their ascent of a t camaipested eb aus end of the building. 
1887. BA W. Box, Crayford, Kent, ‘‘ Manufacture of gas.”—Dated 26th May, 


The object of this invention is to render bor cap he use of liquid 
in the present hydraulic, and consists in ber in connec- 
tion with the bridge and dip-pipe. This se a | has an inlet and outlet, 
and over the inlet a valve is attached by joint to an arm, which 
is fastened to a spindle, one end of a AA works in a bearing while the 
other passes through a stuffing-box, and extends sufficiently far on the 
outside to allow of a weighted lever being fixed thereto, the other end of 
the lever having a rod or chain —— ing therefrom. When the retort is 
out of action the valve will be kept close to its seat, but when the retort 
is charged and the door shut, the attendant will draw down the chain 
and attach it to the lid or lug, when the valve will be opened and a free 
provide obtained for the flow of gas to the conducting main. Means are 

rovided for getting at the valve and closing the gas-way when access to 

the interior of the chamber is requisite. 


1895. A. Lutscmaunic and J. Ricketts, Liverpool, L 
high temperatures.”— Dated 26th May, gl 
This consists, first, in intimately mixin 
mable gas or hydrocarbon vapour in a tu 
forated diaphragms. md, a jack 
material to surround the object to be heated. ane a collapse 
holder supplied with air through hollows, pumps, or their eq 











he © Dhiaind: 
“ 


air at ‘pressure and inflam- 
- — by ee of = 








for the 


ves.” Dated ? 27th ay, 1873. 
pilcine to this invention a sheave is placed upon the bar of iron or 
other core on which the wire is to be wound, and upon this sheave is fitted 
Se oon so as to rotate thereon. This strap has 


bobbins con’ the ‘oad ain, oo en the 
sane the band the is wound on the core, the bobbins being pro- 
= with springs for ber periery ot tio » 
ned ee Oly that all parts e ° wire are 
= : with. end of tas wise coed on the 


te one ie ma a mary and the before-mentioned ihooe 4 is ptm arms to 
the other pole, so that if the insulation of the wire should be im Supestont 
at any one pointa metallic contact will be e between the wire 

the guide pulleys, when such defective part passes over the a, 
and thus a current will be from the battery 

sheave, and the fault will be indicated bya or bell i 
in the circuit. As the current thus passed may be very feeble the galvan- 
ometer needle may be arranged to act asa relay, so that when it is deflected 
by the current it makes contact, whereby a more poweryul current is 
brought into play for ting the fault indicator. en two wires are 
being coiled two fault indicators with Rome of different tones may be em- 
ployed, and the relay needle is then arranged jd means of commutators 
to operate the one signal when it is deflected in the one direction owitig tua 
fault in the one wire, and to operate the other see when itis deflected 
in the other direction owing to a fault in the other wire. 


* Class 10.-MISCELLANEOUS. 

Including all patents not found under the preceding heads. 
956. L. Simon, Nottingham, “ Rotary printing hines."—A i- 

cation.— Dated 15th March, 1873. 

This invention consists of improvements in or additions to the machine 
known as the Bullock printing machine, and for which former letters 

tent were granted, dated the 15th day of June, 1869, No. 1831. The 
| remactencaed are, First, that the inventor can print loose sheets also on 
both sides or perfect which are laid on one feeding-board by one feeder, 
or he can use two feeding-buards or more, if necessary, by which means 
he can print on every size of —— to acertain limit. Secondly, in order 
to pet the —- off of the on the side _— first, an ‘to ob 
a better qualit rinting, the i linders, 
which are Goulle « vidoe or four times the dant in diameter and circum- 
ference than the printing cylinders, which he calls a multiple im 
cylinder, and he may use one or two of such multiple cylinders. ly, 
an arrangement for regulating and facilitating the feeding of the sheets 
in a more effective manner ; also in the deli of the sheets by de- 
livering them at once from the last impression inte without additional 
cylinder or ta Fourthly, an improved arrangement of the various 
rods in the rollers for fastening the blankets. Fifthly, in the combination 
of the various type impression and inking cylinders. 

957. = a. Manchester, and G. F. CHANTRELL, Liverpool, “‘ Filtering 
nd deodorising. Dated 15th March, 1873. 

The features of novelty in this invention consist in taking street 
mixing them with clay as described, and carbonising the 
iron or other vessels, the residue forming a good and 
efficient filtering material for sewage and other foul waters. And in 
treating street sweepings alone in a similar manner for use as a deodo- 
riser i night soil and cesspool matters, and for use in dry closets. They 
further use this last material for precipitating foul matters from sewage, 
mixing it with certain well known chemicals and materials to aid their 
precipitating and deodorising effects. 

16388. C. J. Baty, London, ‘‘ Improvements in drills for boring holes.”"—Dated 

6th May, 1873. 

This invention consists in making drills for cutting rocks or other hard 
substances tubular in their cutting parts, and having teeth formed upon 

cutting edges. These teeth are either made radial or with cutting 
edges alternately radial and circumferential, the latter sometimes 
— cutting edges both upon the inner and outer parts of their circum- 
erence. 
1803. C. E. Smiru, Stafford, ‘* Skelps.”—Dated 17th May, 1873. 

Machinery constructed according to this invention consists essentially 
of a pair of dies or tools of a length equal to the length of the skelp to be 
made. The lower die is fixed on the bed | of the machine, and the upper 
die is worked by p y h power. The dies have two 
functions, first, to dish or give a trough form to So = pon | neta 
convert the dished strip into a skelp or unwelded tube. In making gas 
tube skelps a heated strip of wrought iron or steel is placed on the 
dishing portion of the lower die, and the upper die is brou “ie down ~“%< 
it, ree e strip is thereby forced into the lower die an ) 
dished strip, while still hot, is transferred to the ae ge ~ me the 
lower die and placed on its ed By the descent of the upper die the 
dished strip is made to take e figure of the finishing portions of the 
two dies, and a skelp is thereby formed. In making lap-jointed skelps 
for boiler tubes a mandril is placed within the dished strip before it is 
operated upon by the finishing portions of the dies. 

1807. W. A. Tsi.rnc and 8. Jonnson, Wood Green, Middlesex, “‘ @as- 

meters. "—Dated 19th May, 1878. 

This i of an imp d method of driving the registering 
The A of dry er by means of a toothed wheel and oscillating 
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let. Also of a weighted lever to the flexible 
diaphragm, so as to equalise and render continuous the flow of gas through 
the meter. Also of forming the weighted lever by which the slide valve 
is worked of sucha shape as to reduce the friction caused by its downward 
simplifying the construction of such dry 








78 we 
gas-meters. 
1811. J. Pickup, Waterfoot, Lancashire, “ Steam ‘ oliver’ suitable for bolt and 
stud making.”—Dated ay A. 3 1873. 

This invention consists in ying steam power to the working of 
ordinary “ otivers.” such wat ley or bolt and stud making. To that 
part of the treadle of an ordinary “‘ oliver” where the man’s foot is usually 

plied, is connected the cross-head of a steam apparatus for working it. 
The tread readle is in some cases dispensed with, but in such cases the said 
pent ame is coupled with straps to the lever with which the treadle is 
usually coupled, The steam aj tus consists of a boa with piston 
and valve and a piston rod and cross-head working below ; the operative 
works the valve by a treadle with his foot, and the steam gives the force 
of the blow. 

1813. J. Scutesincer, Paris, “ Unbreakable pipes and cigar-holders.”— 


Dated 19th May, 1873. 
describes inserting throughout the length 





springs being used to maintain the pressure of air, 
1922. W. R. Lake, London, “ Generating vapour.”—A communication.— 
Dated 28th May, 1873. 

This invention relates to the generation of va bi-sulphide of 
carbon by means of heat ad nh mp is not applied "abvectly tot to the bi-sulphide 
of carbon, but through the medium of water, air, or vapour. 

1933. R. WERDERMANN, Surrey, “‘ Aluminium.”—Dated 29th ~~ 1873. 

The said invention consists in a novel process for — e metal 
aluminium without employing metas potassium or sodi 
1934. R. WeRpDERMANN, Surrey, ‘* Converting chlorides pe Stuorides of 

alkaline metals and alkaline-earth metals ie hydroxides, and 


the direct 
employ- 


“ Deodorising See se Blst May 


ment of sulphuric acid. 
1967. a TowNsEND, Glasgow, 


Chester, ‘' Utilisation of linseed.”—Dated 31st May, 


1873, 
Th lozenge led a linseed lozenge) is mad mixing 
eechuhed ektoct od Waneed wh with pn lel Regen: Foy op Shad 





This p 
of the stem of the pipe or aon -holder a tube of silver or other suitable 
material. 
1818. E, A. Paittarp and Z. Gourtan, Paris, “‘ Opening preserved meat, 
é&c., tins.” —Dated 20th May, 1873. 
The object of this invention 3 to facilitate opening omen meat and 


other tins ¢: itiously and without danger. tus consists 
of a vertical siotted frame fixed to a bottom plate at frame slides a 
movable bearing the cutting blade ; or at 


this carriage is 
the desired height, in asserdanee Wa with that of the tin to be 
and is _— by an adjusting screw. A, blade slides with the earrings 
up and down the slot or aperture in the frame, and is ted by a 
movable ped to which it is attached by a pin; one = of the lever is 
articula’ th terminates in 


Sr onward pt te 
a ward on the e le e 
The e is di d in its mo two Sand tho esume of 





gutid: 
the lever is determined by a detent. Instead of the lever acting by a 
Mgrs cant eny ne i ndty oa ae motion, 
ae. 3 eee ot 2S. Fixter, London, “ Stocks and dies for cutting 
threads.” —Dated 20th May, 1873. 
Dosing the dies with two or more, but erably four, cutting sides 
for different threads, and forming the stocks to suit. 
1828. G. Jones, Cirencester, “ Improved tobacco pellet for charging smoking 
Pe aa omy 20th May, 1872. 
The novelty Deeemtnaens tes 2 2 pellet 
alone, without an 


and having a small ho 
through its Tongitdinal axis, 


pressure 
or flue 
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1885. J. J. McCooms, Liverpool, L hire, ** Ce ing 
sheets.” —A communication.—Dated 29th May, 1873. 
The improved method of uniti cting, or ng metallic 
bands or hoops, which forms the subject of the present invention, consists 
iu forming by a pun process tongues at or near the end or edge of 
the band, hoop, or sheet. e formation of these tongues produces corre- 
sponding openings or mouths, which are so arra that the tongue at 
the end of the band or hoop will be inserted at the mouth or opening 


Sad 





made at the end, and vice versa. Upon drawing the bands tight a secure 
fastening is ‘uced, and thus the two ends may be either permanently 
or tempo! united or connected. ; 


1838. G. Cuarman and G. Dexnoim, Stockport, Chester, “ Construction of 
weighing machines.” —Dated 2ist May, 1873. 

The inveutors make the steelyard somewhat in the form of a tuning 
fork, that is to say, of two parallel bars united at the ends, one bar having 
mounted on it the tare weight, which may be fixed, and the other the 
net weight, which is adjustable. In making a dial machine for weighing 
by means of a 5 the free end of the steelyard is provided with a 
toothed quadrant which gears with a similar pinion or wheel fixed on the 
axle of an index or finger, which, by the movement of the steelyard in- 
dicates the net weight at once on the dial. 

‘1846. S. Cnatwoop, Bolton, Lancashire, “‘ Safes and chambers for storing 
valuables.” — Dated 2ist May, 1873. 


wied 1 





This pr P describes applying vacuum or pressure 
—- to safes in connection with indicators to give security to the 
safes, 

1847. J. T. Tanner, J. Craven, 8S. Fox, Leeds, Yorkshire, ‘‘ Self-acting 
machinery for turning, planing, boring.” —Dated 2ist May, 1873. 

The object of this invention is to be able to operate by one or more 
cutting tools upon the top, side or sides of any piece of heavy machinery 
or mechanical construction at one fixing. 

1857. R. Ropers, Bristol, ‘‘ Emery.”—Dated 22nd May, 1873. 

Producing pure corn and flour of emery by the application of water in 
conjunction with the ordinary tin ore stamping or crushing machinery, 
and sifting machinery. 

1900. W. J. CLapr, Nantyglo, Monmouthshire, “Cutting coal.”—Dated 27th 
May, 1873. 

A number of cutters, drills, or augers, mounted in a frame made to 
traverse and angle according to the work within, or between upright 
standards, or a vertical or other frame. The cutting instruments are 
caused to rotate together in the same or in = directions, and are 
connected together by wheels or wheel and pinion gearing, and worked 
by hand from one crank handle, ur by power from a pulley or chain- 
wheel, or by a crank from the motor. The instruments are of different 
lengths, as, for instance, the centre cutter should be the longest, and the 
next en each side shorter, and soon. Where spiral augers or boring tools 
are used, and the wheel gearing is continuous, they are alternated right 
and left in their pitch. For cutting away the divisions of stuff left 
between the bore holes, and also for working out grooves or slots in the 
coal, two circular saws are placed side by side, and each having a large 
eye with internal teeth, the end of the arm or lever has a cross tail- 
piece, upon each end of which is fitted a pinion taking into the teeth of 
the internal wheel in the eye of each saw, so that when by means of the 
lever arm it is forced forward and to and fro, the coal is cut away, and 
a slit or groove made according to the distance apart of the two saws. 


1927. E. Evrarp, Loire, France, ‘‘ Washing and sorting coal, &c.”—Dated 
28th May, 1873. 

The c ristic feature of this invention is the removal from a charge 
of coal, after it has been emptied into a deep vessel the bottom of which 
is movable and perforated, of all the various components of the same, 
various in size as well asin quality, without any loss or waste whatever. 
To obtain this result the charge is first acted on by an ascensional and 
intermittent current in order to drive all the fine particles to the top, 
then graduated fluctuations of the water are produced from the greatest 
heights that can be usefully employed down to the smallest in 
order to sort the qualities. The _ portions are next allowed to 
become deposited during an interval of rest which varies from two to five 
minutes, according to the nature of the coal. Lastly, the washing table 
is raised up to the orifice of the vessel in order to effect the selection and 
removal of each quality. 


2209. J. Imray, London, “ Modules or apparatus for regulating and mea- 
— = delivery of water, dc."— A communication. — Dated 25th 
‘une, 1873. 

This invention relates to modules for regulating or rendering uniform 
the delivery of water or other liquids, and to meters combined therewith. 
The module consists of a supply box floated to a regulated immersion in 
the head of liquid, which enters this box through a hole in its side and 
flows from it by a pipe jointed to the box and a discharge pipe which is 
jointed to the discha orifice. The position of the latter pipe is 
governed by floats, and the former pipe is balanced on it or nearly so, and 
thus the immersion of the supply box being unaffected by variations in 
level, the quantity of liquid deivesed in a given time is rendered nearly 
uniform. A paddle-wheel is mounted on the supply box and connected 
by gearing to indices, which show as a meter the amount of liquid 
delivered. 

2996. J. J. Perry, London, “‘ Mech lL toy."—A ication.—Dated 
12th September, 1873. 

This invention relates to a mechanical toy, so constructed that by 
blowing or otherwise forcing air through or into a tube the image of some 
animal or other desired object is made to advance with open jaws towards 
a shaped receptacle, on which is placed a small coin or similar article. 
‘This coin or other article lies in such a position as to be bet the jaws 
when the lattercome toit, and upon ex g by or in any 
other convenient manner, withdrawing the air from the tube by the 
same aperture at which it was blown in, the jaws are caused to close upon 
and seize the said coin, and the image retires to the place whence it started. 
The inventor thus bit an int ting game with an amusing toy. 
3737. G.{Hasevtine, London, “ Herse-shoe nails.” —A communication—Dated 

18th November, 1873. 

The invention relates to a machine for shearing, beve ling, and hardenir.g 
the points of horse-shoe nails after the same have been formed into blanks 
by other mechanism, and it consists principally : First, in a feed screw by 
which the nails are advanced ; Second. in the combination with a feed 
screw of a shearing punch and die; Third, in beveling and hardening 
<ylinders, the former of which is provided with teeth. 

3757. C. M. Spencer, Connecticut, U.8., “‘ Making screws."—Dated 19th 
November, 1873. 

This invention relates to the and arrang t of devices 
by which the chuck which holds the work against the tools has a uni- 
formly continuous motion, provision being made therefor by causing, at 
the proper time, a greater speed than that possessed by the said chuck 
to be imported to the screw-cutting die, to cause it to follow the thread 
cut by it upon the work, and to the construction of a feed-mechanism 
that automatically and intermittently carries the stock and operates the 
said chuck and determines the 1 of the screw. The object of this 
invention is the construction of a machine in which the operations of 
sizing and shaping the blank for the screw to be made and cutting off 
the screw from the rod shall be performed automatically, 

3762. H. P. Hunroon, Massachusetts, U.S., ‘ Pipe tongs.”—A communi- 
cation.— Dated 19th November, 1873. 

The nature of the invention on rf tongs ha ee levers crossing 
each other, consists as follows :—The First of it relates to the hook- 
jaw lever adjusting screw pivoted within and connected with such lever, 
and screwed into and through the fulcrum arranged within and 
ay to the slot of such lever and to revolve within the tooth jaw levers. 

‘he Second of such invention relates to a yoke combined with the 
toothed and hook-jawed levers, their fulcrum = and the adjusting screw 
or screws thereof, the Secs. = the yoke being not only to support the 
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in and relieve from contact and direct strainof the screw or screws, 
it to save a pin by forming through it a hole to receive the 
journal on the end of the screw. The Third of such invention relates 


to the combination of an arm to the jaw lever, with adjust- 
ing screws so connected with or applied to the said arm and the hook jaw 
lever 2s to be capable, by revolving one of them, of moving the arm and 
the tooth jaw lever either towards or away from the hook jaw, in order 
for the adjustment of the jaws either nearer to or farther from each other 
as occasion may require. 
3790. C. W. Hunt, West New Brighton, Richmond 
« , tramways, &c.”—Dated 21st November, ‘ 

The invention is intended for transferring coals or other minerals or 

materials, and in some cases or merchandise from the 


County, New York, U.8., 
1873. 


vessel or wharf, when coal or other materials and the like is landed to 
any place of di t ors within a limited distance by using the momen- 
tum acquired by a loaded car the inclined track by its own 


att chhaibend he cael canis ieemaae its load at the 

e) an © em car returned to the f 1 

as tm place of loading 

3575. G. T. Bousrre.p, Sutton, Surrey, ‘‘ Boiler furnace.” —A communication, 
—Dated 3rd November, 1873. 


The claims to this complete specification are, First, a furnace for 
the production of steam without smoke pi or smoke 
stack, as a means of draught in aid of the process of combustion, w’ 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


; (From our own Correspondent.) 

As TO THE NEW SCALE OF WAGES AT THE MILLS AND FORGES: 
Important meeting of ironmasters : The discussion on the subject 
throughout the district—PRICES AND WAGES IN THE LAST 
QUARTER OF A CENTURY: Deductions therefrom—THE COAL 
TRADE: The last quotations -END OF THE STRIKE IN SHROPSHIRE 
—On ’CHANGE IN BIRMINGHAM YESTERDAY: The prices and the 
supply—OUR FOREIGN TRADING IN IRON--RAILWAY CARRIAGE 
AND WAGONS: The new orders in the market-—WuatT BIRMING- 
HAM IS DOING—LABOUR MOVEMENTS AND PRICES AMONGST THE 
FILE MAKERS, THE IRON BRAZIERS, AND THE TIN-PLATE AND 
JAPANNED GOODS MAKERS—THE BIRMINGHAM ARTISAN RE- 
PORTERS ON THE VIENNA EXHIBITION: Machinery ; steam- 
hammers ; Continental workmen ; tube-making; bell founding ; 
guns and pistols ; railway carriages and wagons—LIBERALITY OF 
AN IRON AND STEEL MANUFACTURER, 


gof ir ters was held in Wolverhampton 
on Monday, in advance of the discussions by the Conciliation 
Board in the same town to-morrow a, , as to the w: to be 
paid the men in the ensuing quarter. The men, it will be re- 
membered, desire to have some scale adopted in this district 
and in the North of England whereby prices and wages shall 
rise and fall together upon a plan to be mutually agreed 
upon. In pursuance of this wish the ironmasters of the 
North and of this part of the kingdom have debated the 
position; and on Monday those of this district resolved 
to submit to the men the propositions following :—‘‘Ist. 
That the maximum rate of wages of puddlers (other iron- 
workers’ wages being in the same established proportion) be 12s. 6d. 
per ton, and the minimum 8s. 6d. 2nd. That the selling price of 
iron shall be ascertained in the two districts of South Staffordshire 
and the North of England in the same manner as heretofore in all 
respects, and upon the average of these results the price of pud- 
dling for the following quarter shall be fixed at 1s. for every £1 of 
selling price with the fractional fluctuations, as before. 3rd. 
The examination of the books to be made for three months ending 
one month previous to each quarterly settlement. 4. That 12s, 6d. 
be paid for puddling from January 3rd to April 4tb inclusive. 
5th. That the basis of settling ironworkers’ wages shall be binding 
on both pate till the first Saturday in 1877.” 

On ’C e in Birmingham and Wolverhampton, as well as 
throughout ironmaking circles generally, there is much discussion 
as to the probable issue of the meeting on Friday. The bulk of 
the ironmasters regard the proposition which the leaders of the 
trade have agreed to, whereby it will be proposed to give the pud- 
dlers throughout the first quarterof next year wages equal toareduc- 
tion of only 9d. a ton upon the present scale (of 13s. 3d. per ton), as 
altogether better than the condition of the trade warrants. 
Nevertheless they would rather consent to that, if it should contri- 
bute to the bringing about of an agreement which could be worked 
with ease and that would remove the uncertainty now pending 
every readjustment of the wages scale, than they would 
stickle for terms more favourable to employers. It is also 
thought that in fixing the maximum of payment at 12s. 6d. per 
ton a very liberal —- has been displayed, inasmuch as 
the average prices in the twenty-two years has been £7 18s, 10d. 

The highest rate of wages paid in the twenty-two years as to 
which statistics have been prepared was 10s. 6d. per ton; and the 
highest prices of bar iron in that period was £llaton. It re- 
mained at that figure, however, only three quarters, whilst for 
eleven quarters it was as low as £6. It was at that price through- 
out 1850 and 1851, and during the first three quarters of 1852. If 
history is to repeat itself in the British iron trade then the recent 
enormous prices must soon give way to a prolonged time of com- 
parative steadiness. £7 was the price of marked bar iron in the 
last quarter of 1852; but so great was the excitement at that 
juncture that the price in the first quarter of the next year was 
no less than £11; £1 was lost in the next quarter; £9 was the 
price in the last half of the ‘ ; £10 was the figure in the first three 
quarters of 1854; but £11 was again obtained in the last quarter 
of 1854 and the first quarter of the next year. A sudden drop 
then occurred, and £8 was the quotation in the two middle quarters 
of 1855 ; £9 was got in the seek meee of that year and through- 
out 1856 and 1857 ; to be followed by reductions which went to £7 
in the two years following the last half of 1861, after being for 
three previous years at £7 10s. Throughout 1864, £9 10s. was ob- 
tained ; but that price had not been again secured when 1871 closed 
with marked bars at £8 10s., £7 10s. and £7 having prevailed 
for nearly three years of the interval. ° 

It may be fairly hoped that a less restricted coal market will 
after a while contribute to bring about the steadiness which the 
past history of the iron trade of this district seems to indicate. At 
present the leading colliery —— give little or no sign of a 
reduction. Good markets have been opened up by the railways, 
and the ironmasters have to suffer. It is reported that one large 
consumer in Wolverhampton was on Wednesday offered coal at a 
drop of 2s. per ton ; but the locality of the supply was not made 
known, nor was the previous price quoted. The Shropshire strike 
is now at an end by an arrang t altogether in favour ,of the 
men, with the result that the output will be lessened, for whilst 
the men get 6d, a day more their working time is reduced by one 
hour a day. 

The market on Change in ye to-day (Thursday) was 
never stronger at a time when so little, comparatively, is comin: 
forward in the shape of new business. Messrs. Baldwin woul 
take for their famous Wilden sheets nothing under £19 for singles, 
£20 10s, for doubles, and £22 for latens—all L.B. quality. They 
ee themselves to be full of orders, one small specification 
following another in rapid succession. Cold blast iron was in great 
demand this afternoon. It is impossible for makers to keep the 
market mee Orders for sheets of second-class quality were 
much sought after; but makers’ prices were too firm to provoke 
business. The market was cheerful, under the belief that plenty 
of good orders will soon be given out. Wherever makers of excel- 
lent iron will give way only a little the market responds fairly, 
and merchants are said to be accumulating orders till there shall 
be a drop—for which most _—_ are looking. What appear to be 
some odd lots of wire are being sold at 6d. per bundle drop ; but 
at the leading mills, though orders are few, yet quotations ure 
unchanged. 

There is no cessation in the activity at the railway carriage and 
wagon works ; and, though the makers have put up their prices 
£2 per wagon, yet the new inquiries are very numerous, Amongst 
these are those from two railway companies, each of whom ask for 
tenders for 1000 wagons. Our exports of railway trucks show a 
surprising increase, but the countries to which they have been 
aS are not specified. 

he Birmingham file makers announce that, in consequence 
of their having to give their men more money, and because also of 
the rise in the value of materials since the last price list was 
issued, they are compelled to advance prices. The iron braziers in 
Wolverhampton and Bilston have obtained an advance of 10 per 
cent., and iron braziery goods, are therefore going up in the like 
proportion. This will unsettle prices in Birmingham. A similar 
state of things seems likely soon to appear in respect of the tin 
plate workers. The Wolverhampton and district men have for 
some time been agitating for a rise of 10 per cent. allround. Their 
employers, as a body, decline to come to terms, though certain of 
them are prepared to give a rise equal to 10 per cent. on the 
average of —— earned. The crisis in the negociations came 
about on Tuesday 


AN important ting of i 








last, when the men announced that their motto 
was “‘10 per cent, and no surrender,” intimated that they should 
call a mass meeting of the men to determine what should be done, 
and threatened the masters that, as in a short time all the tin- 





plate workers’ in the kingdom would be united in one union, the 
men would not then be satisfied with 10 per cent. 

This district now possesses the reports of the Birmingham 
artisans, who were seut out to the Exhibition at Vienna. rom 
the reports on the branches in which the readers of THE ENGINEER 
are likely to find most interest, I makea few extracts. Mr. Henry 
Fowler, —- superintendent of machinery, in the employ of 
Messrs. Blews and Sons, in speaking of steam hammers, says the 
only new feature he noticed was that most of the makers now 
produced much smaller steam hammers, suitable for ordinary 
smiths’ shops, than had been shown at previous Exhibitions ; and 
he draws attention to those exhibited by Messrs. Primrose, of 
Leith, and those likewise of the Kirkstall Forge Company. This 
reporter visited an engineer’s and machinist’s workshop 
connected with the Austrian Commission, and his attention 
was drawn to what he terms “the peculiar stiffness or want 
of mobility which characterises all continental workmen in 
all branches of his trade. The smith at the anvil, the fitter at the 
vice, lack the elasticity and spring of the English mechanic.” Here, 
however, it may be well added that a Manchester artisan reporter 
(Mr. Charles A. Perkins) says, with reference to the qualifications 
and abilities of foreign workmen, judged by their work, are such 
as to lead him to the conclusion that they are quite able to hold 
their own with the English workmen, and that the best skilled 
men of the Continent are fit to be placed on the same footing as 
ourown. The days of monopoly by English manufacturers, he 
says, are ort and in the opening of new countries the forei 
makers will in fature compete with us for their share of the wor 
Mr. James Grice, practical tube maker, of Birmingham, is deci- 
dedly of opinion that the foreign productions in his line, with one 
particular exception, are in no way superior to what is made in 
England, andin Birmingham ially. Omitting France, thereisin 
most cases, heasserts, a wantof finish about the work, which, while it 
has no additional claim to notice as regards solidity and excellency 
of construction, makes it compare most unfavourably with our 
own productions. Mr. Grice speaks highly of the Austrian seam- 
less tubes. France also excels in this department. As to bells, 
Mr. John Bannister, from Messrs. Blews and Sons’, after care- 
fully examining those exhibited at Vienna, is of opinion that 
no improvement has been made in the manufacture for two 
centuries, excepting that the castings are better ; nor has there 
been much improvement in hanging bells. Mr. Charles Hibbs 
perceives no reason to reverse the conclusion he came to at Paris, 
that there is nothing in the displays of guns and pistols by the com- 
peting nations to give England cause for alarm. In such progress 
as has been made all seem to have been keeping pace together. 
Every Exhibition convinces him afresh that though England has 
worthy competitors, yet she is quite able to hold herown. Mr. F. 
C. Cowney, in reporting upon railway carriage and wagon building, 
particularises the round-brake system, and concludes :—‘‘ We have 
very little to fear from continental competitors in the art of 
railway carriage building, though I would we had in Birmingham 
better means for instruction by professional draughtsmen.” 

Mr. Isaac Jenks, iron and steel manufacturer, of Wolverhampton, 
whose year of office as mayor for that borough has just expired, 
gave, on Monday, £100 to be expended in the pr tion of sci 
teaching at the free library there. Mr, Jenks had previously pre- 
sented the corporation with a civic chain and badge worth somewhat 
over £400, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE REDUCTION OF WAGES AT JOHN Brown AnD Co.’s, ATLAS 
Works: State of affairs—INCREASED ACTIVITY IN THE STEEL 
TRADE PRIOR TO CHRISTMAS: A rather better inquiry for certain 
kinds of steel—FALL IN PRICE OF SPIEGELEISEN—THE DEMAND 
FOR SWEDISH AND RUSSIAN IRONS: Current quotations—A 
REDUCTION OF WAGES AT PARKGATE IRONWORKS—PIG AND 
MERCHANT IRON—CUTLERY —TRANSFER OF RENISHAW COLLIERY 
—NEW COLLIERIES—OUTPUT AND PRICE OF COAL—ACTIVITY OF 
WAGON WORKS—REMARKS ON STATE OF RAILWAY TRAFFIC. 

So far no definite action has been taken by the Bessemer men of 
John Brown and ©o, (Limited), Atlas Works, in relation to the 
proposed reduction of 10 per cent. in their wages, which takes 
effect on and after Monday next. Some of the trades union leaders 
have, I understand, been consulted, and it is stated that they 
advise the men to accept the reduction quietly in face of the 
evident falling off in trade. From allI hear they will do this. 
There can be little doubt that the other leading firms in the 
district will also put down the wages of their employés; in fact, it 
is obvious that they must do so in order to compete with their 
neighbours. One of the principal steel firms has again put its men 
on full time, commencing this week. This step has, I apprehend, 
been taken more with the view of giving the mena chance of 
making good wages up to Christmas, than as the result of any 
great accumulation of orders, Other houses are also giving as 
much work out as they possibly can, and will probably continue to 
do so up to the Christmas holidays, with the same object as that 
just indicated. 

There are more orders too hand for tool steel, steel wire, cast and 
miscellaneous kinds of steel, than has been the case for some 
time past, but as a rule they are not very heavy, and are chiefly 
on home and continental account. In consequence of the decline 
in the Bessemer branch, spiegeleisen is rather easier in most 
cases, In some instances it is stated that prices have been lowered 
10s. to 15s. perton. Swedish and Russian irons almost invariably 
follow the course of the file and certain other trades. These 
latter are now slack, hence it is not at all surprising to find Swedish 
brands easier to buy. Quotations are on an average :—Pig, £8 10s, 
to 4£9; blooms, £15 10s.; billets, £15 to £16; rolled bars, £20; 
hammered bars, £19 to £20; nail rods, £19 10s. to £20; W and 
other better brands, £21 to £24; all f.o.b. at Gothenburg, and 
all net cash, Russian brands are not so much inquired atter at 
present. 

Following the example set by Messrs, John Brown and Co., of 
Sheffield, the Parkgate Iron Company, whose very extensive works 
are situate at Parkgate, near Rotherham, have reduced the wages 
of their enginemen and hammermen by about 25 percent. This 
reduction takes effect this week. A portion of the enginemen and 
hammermen declined to accept the lower pay, and have conse- 
quently left work. A few labourers have also been paid off. Itis 
stated that the puddlers and millmen generally at these works 
have been on shert time for a period of several weeks, but are 
anxious to obtain full employment up to Christmas. They are, it 
is further stated, not likely to obtain this, as the company are 
short of orders in all departments except for plates and rails, 
Such being the case, they have requested Mr. Kane, of Darlington, 
who happens to be in the locality, to use his influence in their 
behalf and to advise them how to act. ; 

There is no movement of note in either pis or merchant iron. 
Prices are those given in the current list. wer quotations for 
pig are put forward to secure orders for next year's delivery. 

In cutlery very little is being done, in spite of the near approach 
of the holii A few of the highest class houses are able te give 
their men full * work, but the bulk of the employers in all the dif- 
ferent branches of this industry are suffering from an almost entire 


absence of orders. : 7 

It is stated that Mr. Appleby has sold the Renishaw Colliery, 
which is situate near Eckington, to the Chesterfield and Boythorpe 
Colliery Company, Limited, for over £50,000, The People’s Col- 
liery Company has acquired the Newhill Main Colliery near Wath. 
It has a capital of £100,000, A great many new pits are being 
opened up, and some of them are already getting coal. As 
natural consequence the supply is in excess of the demand, and 
prices are everywhere really, if not officially, weaker. 
The various wagon companies at Sheffield, Rotherham, Barns- 





ley, &c., are doin sae well indeed. Most of the railways in the 
Northern and Midlan districts are completely overwhelmed with 
traffic of all kinds, The coal traffic from South Yorkshire and 
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Derbyshire for instance is immense, and, with the great goods and 
mineral traffic, Cae amagre chokes the line at certain points; oe 
makers have therefore taken advantage of the strong demand to 

ut up prices £1 10s, to £2 per wagon. As a matter of opinion 
ied from long observation and not a little practical experience 
in these matters, I decidedly believe that very few years will 
elapse before the railway companies will be compelled to double 
their main lines in order to separate their passenger and goods 
traffic. Everything tends to this conclusion, The advantages to 
the companies would be, fewer accidents, less ‘‘claims ” compensa- 
tion, punctuality in working, no payment for overtime to over- 
worked guards and others, with many others, sufficient to counter- 
balance the additional capital outlay. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE IRON TRADE: Pig iron slightly firmer, but manufactured iron 
still tending downwards ; Improved prospects amongst engineers 
and founders, and activity amongst wire makers—THe DeEnayY- 
ROUZE MINING APPARATUS ; Jmportant trials—THE PURCHASE OF 
Messrs. A. KNOWLES’ COLLIERIES— FURTHER DOWNWARD MOVE- 
MENT IN THE PRICE OF COAL, 

THE position of the iron trade of this district does not present any 

material improvement, except that in pig iron prices are, if a 

thing, a trifie steadior; that is, there has not m that steady 

decline which I have hitherto noticed, and quotations remain 
pretty much the same as they were last week, No. 3 foundry at 
makers’ works ranging from 87s. to 90s. per ton, and No. 4 forge at 
from 80s, to 82s, 6d. per ton. Busi r tions, however, 
continue on a very limited scale, and are chiefly confined 
to foundry qualities for immediate requirements. For forge 
numbers, of which the production in this district is very 
considerable, the demand is still exceedingly dull, but forge pro- 

a are in some cases beginning to cover their requirements 

or the next two or three months. Manufactured iron is only in 

limited request, and prices are again easier, Nominally the price 
for bars is still £12 per ton ; but I have heard of several quarters 
where 5s. under that figure would be accepted for good specifica- 
tions. Generally, however, a more hopeful feeling is beginning to 
be entertained for the future and an improvement is noticeable in 
some quarters, Indeed, with something like reasonable and settled 
prices, it is not at all improbable that a very fair business both on 
home and foreign account may be done during the ensuing year. 

Amongst engineers and founders, although there is actually no 
improvement in their present position, more inquiries are coming 
to hand, and it is expected that some considerable orders will 
before lcng be received. The general reduction of £1 per ton in 
the price of wire has been followed by an improvement in the 
— of makers, who are now generally busy, some good orders 
aving been received, 

I have had an opportunity of witnessing the experiments with 
the Denayrouze mining apparatus, to which I drew attention in a 
previous letter. These were made on Monday at the Barley Brook 
Colliery in the Wigan coal-field, and they were certainly success- 
ful in demonstrating what the inventor claims for his apparatus, 
that by its aid a man carrying with him a light could penetrate 
with safety into the workings of a mine however much they might 
be charged with choke-damp, or unbreatheable or inflammable 
gases, and there work with ease and comfort for a considerable 
time. The question of their general applicability to the require- 
ments of mines is, however, very doubtful, and the general 
opinion of the mining engineers who were present at the trial was 
that they could be of only very limited use, although no doubt 
there were many occasions when they might be of invaluable 
service in saving life and property. 

The new joint-stock company for the purchase of Messrs. A. 
Knowles and Sons’ collieries for upwards of one million sterling, 
is being successfully floated. In addition to one-half the purchase- 
money being taken in 5 per cent. debentures, two of the Messrs. 
Knowles have agreed to take a large interest in the ordinary share 
capital, and to become directors. Of the remainder of the capital 
a considerable portion has already been promised, 

The coal trade generally continues very quiet, and there has 
during the past week been a further downward tendency in prices. 
In the Wigan district, where some fair stocks are accumulating, 
colliery proprietors are now offering very low quotations to secure 
orders, and coal can now be bought at the following prices :—Best 
house coal, 18s, to 19s; burgie, 14s. 6d.; and common slack, 
10s. 6d. to 11s. 6d. per ton atthe pit mouth. In the Tyldesley 
district there has been a drop of 6d. to 1s. per ton, and the ordinary 
market quotations for delivery at the pit mouth are now as 
under :—Best house coal, 19s ; common, 16s.; burgie, 13s, 6d, to 
l4s.; best slack, 13s.; and common, Ils, 6d, to 12s, 3d. per ton. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The market firmer: The returns— 
MORE WORKS STOPPING—-THB WAGES QUESTION—THE IRON- 
WORKERS AND THE REPRESENTATION OF MIDDLESBROUGH—-THE 
COAL AND COKE TRADES. 

THE iron market at Middlesbrough on Tuesday was firmer, but 

there was no actual advance in prices. No, 3 Cleveland pig was 

sold at 85s. per ton, and makers were firm at that figure. There 
was a great demand for forge iron and better prices were obtained 
for immediate delivery. It was generally felt that after the turn 
of the year trade would be better. The Cleveland Ironmasters’ 

Association returns for November have just been issued. They 

show that of 130 blast furnaces in the North of England, 132 are 

in operation. Nineteen new ones are building, The make is shown 
as follows : 








Tons, 
Month ending November 20th, 1873... .. oe 170,512 
Month ending November 30th, 1872...  / 165,822 
Month ending October 3lst, 1873 .. 174,123 
Increase upon November, 1872 oe 4,640 
Decrease upon October, 1873 .. 2,0il 


Shipments of Pig Tron Foreign from Port of Middlesbrough. 
Month ending November 30th, 73 ww we ee ee we 25,0 
Corresponding month last year) .. ee +e ee ee oe = 81,785 








Decrease oo ce ‘ce ce Sen ‘ee 6,760 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending November 30th, 1873 : te = ge «0. Sea 
Corresponding month last year ll,llo 
Increase .. as “ea ée 0 6,817 
Makers’ Stocks. 

October Slet, 1873 0 oe oe oe oe ee te 69,221 
November Slst, 1873 .. «+ oe ++ ++ of oF «© 63,309 
Increase upon October, 1873 .. 4,088 


The finished iron trade, I regret to say, remains in an unsatis- 
factorycondition. Buyers are still holding back, and manufacturers 
are not se anxious as might be supposed to secure orders, because 
at the end of this month the wages question is to be re-arranged, 
and by delaying they will be able to buy pig iron and fuel cheaper 
than they could have done during the last few weeks. Railmakers 
in the North of England have little work or hand, Common bars 
are a drug, and the mills are working irregularly. Messrs, Whit- 
well, of South Stockton, following the example of their neighbours, 
have closed a number of their puddling furnaces, The Hrimus 
Ironworks, which were erected specially for the making of iron by 
the Danks process at Middlesbrough, have stopped. 

As the question of the wages of the ironworkers of the 
North of England, it has been suggested that the maximum rate 


This scheme it is proposed to put in force for three It is 
always an advantage to the trade to have the wages ly fixed 
for a time. When the wages question has to be reconsidered every 


three or six months buyers are unsettled and keep back their 
orders, believing that after the time of rearranging the wages, 
iron will be cheaper. : 

A section of the ironworkers of Middles' h seem determined 
to bring out as a candidate for that borough their able secretary, 
Mr. John Kane, who lives at Darli n. 

The coal and coke trades have undergone little alteration since 
— letter. There is a plentiful supply of fuel, and prices are 
easier. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTcH TRON TRADE: A firmer tone in the warrant market : 
More activity in the home trade: Advance in makers’ prices : 
Shipments and imports: Malleable iron—THE COAL TRADE: 
Slack demand ; Short time of the miners—Tur CLYDE SHIPPING 
AND SHIPBUILDING TRADES, 

Tue tone of the Glasgow warrant market has considerably im- 
proved during the week, but there is little alteration in the prices. 
On Thursday a good business was done from 104s, to 104s. 9d., 
and on Friday the market was firm, with a fair number of trans- 
actions from 105s. to 105s. 9d. The market opened on Monday 
with a very firm tone, and a good business was done from 106s, to 
106s, 9d., after which there was a reaction to 105s, 9d., closing with 
buyers offering 105s, 6d. On Tuesday the prices ranged from 
104s. 6d. to 105s. 3d., which was the closing quotation. Altogether 
there is more activity in the home trade consequent in some degree 
upon the more favourable state of the money market, 

It will be observed from the following quotations that there is a 
decided advance in the prices of makers’ iron:—Gartsherrie, No. 1, 
114s.; No. 3, 107s, 6d.; Coltness, No. 1, 116s.; No. 3, 108s. 6d.; 
Summerlee, No. 1, 112s. 6d; No. 3, 106s.; Carnbroe, No. 1, 110s. ; 
No, 3, 106s, 6d.; Monkland, No, 1, 107s. 6d.; No. 3, 105s, 6d.; 
Clyde, No. 1, 107s. 6d.; No, 3, 106s.; Govan, No, 1, 107s. 6d. ; 
No, 3, 106s8.; Langloan, No, 1, 112s. 6d.; No, 3, 106s,; Calder, 
No. 1, 115s.; No. 3, 107s, 6d.; Glengarnock, No. 1, 110s, 6d.; No, 3, 
106s. 6d.; Eglinton, No. 1, 107s. 6d.; No. 3, 105s.; Dalmellington, 
No. 1, 108s.; No. 3, 106s.; Carron, No. 1, 112s, 6d.; Shotts, 
No. 1, 112s, 6d.; No, 3, 107s. 6d.; Kinneil, No. 1, 107s. 6d.; 
No. 3, 104s, 

The shipments of pig iron from Scotch ports during the week 
ending the 6th inst. amounted to 9138 tons, being 1021 tons less 
than in the previous week, and a decrease of 3773 tons on those of 
the corresponding week of 1872. The imports of Middlesbrough 
pigs at Grangemouth for the week were 1960 tons, being 1610 tons 
more than in the corresponding week of last year. 

There is little or no alteration to report in the malleable trade 
this week, Plates have been rather more in demand, but general 
orders are far from plentiful. Most of the works are kept going 
full time, but anaaiecbesens find it difficult to go on without 
making concessions to ene This week prices may be said 
to be more in favour of buyers. 

The coal trade is in a very backward condition, the demand 
being very slack for this season of the year. The domestic con- 
sumption is kept down by the extreme mildness of the weather, 
and manufacturers were taught a lesson of economy by the late 
high prices, Besides this, there are several branches of manufac- 
ture in a slack state, and some of the larger mills in Glasgow have 
been running short time for several weeks, There cannot be said 
to have been any reduction in the price of coals since last week ; 
but the reduction formerly announced has now been more gene- 
rally acted upon by the dealers, 

The railway companies are still being blamed for not furnishing 
an adequate supply of wagons, but the truth is, that has little or 
nothing to do with the matter. Numbers of the trucks are kept 
standing full on the various lines to prevent the market being glutted, 
and as the colliers will not work for storing at the pit heads, they 
are in some places getting very little to do, 

A mass meeting of miners was held at Motherwell the other day, 
“*to consider the present scarcity of wagons and other grievances.” 
The chairman, a Mr, Kerr, expressed his surprise at the present 
high price of coal, while the miners were in such a state of enforced 
idleness. Reports given at the meeting showed that the miners 
were not employed more than half time. It was resolved that a 
memorial be forwarded to Government craving an inquiry into the 
present defective railway accommodation, and that active measures 
be taken, along with the other miners of Scotland, to prevent any 
reduction of wages. 

In the Eastern mining districts the prospects of the trade are 
also very gloomy, there being a scarcity of orders at the whole of 
the pits. There bas been a slight improvement in the shipping 
trade, but not to such an extent as to alter materially the general 
condition of the trade, and the home demand is duller than ever. 

A slight improvement bas taken place in the foreign shipping 
trade of the Clyde. In both arrivals and departures there was an 
increase during the month of November. The former showed an 
increase of 1250 tons over the corresponding month of la-t year. 
The home cargoes consisted principally of grain, timber, and 
sugar, 

There is a large amount of prosperity in the shipbuilding trade, 
as the orders in course of execution will serve to keep the trade 
well employed during the greater part of the winter. Messrs, 
John Elder and Co,, of Fairfield, Glasgow, have just launched the 
Iberia, a splendid iron screw steamer of 4820 tons gross, and of the 
following dimensions :— Length, 460ft.; breadth, 45ft.; depth, 37ft. 
6in. This vessel, which will be one of the largest merchantmen 
afloat, has been constructed for the Pacific Steam Navigation 
Company’s weekly service between Liverpool and Valparaiso, vid 
the Straits of Magellan. 





— _— | 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


LANDORE STEELWORKS : Probable strike—NANTYGLO AND BLAINA 
Ironworks : Resignation of the directorate : Solvent character of 
the undertaking — RUMOURED TRANSFER OF THE INSOLECOLLIERItS 
—CYFARTHFA WorKS— THE IRON TRADE: Z'rade in the district : 
Probable reduction—THE COAL TRADE: Messrs, Nixon, Merthyr 
Vale. 

TueEreE has been great excitement at Swansea throughout the week 

in consequence of disturbances at Siemens’ Steel Worke, Landore; 

as in previous cases of a similar nature elsewhere unionism was at 
the bottom of it. The discharge of two of the men having taken 
place, their cause was taken up by others, and resisted. The 
proprietary remained firm, and although much violence was shown 
hy the men, one of the managers even having been assaulted, that 
department of the works where the strongest disaffection existed 
has been closed, and at the time I write there is an evident determi- 
nation to close the entire works rather than tomakeany concessions ; 
the stoppage of the engines and putting out of the furnaces was 
resolved upon on Saturday. Onthe partof the men it is stated that 
unless the discharged hands are reinstated a general strike will 
take place and several thousand men be thrown out of employ- 
ment. The time of the year is better adapted for resisting 
society influence than the spring, and a) from the merits of the 
question at issue it is tolerably clear that the men have ea 
great blunder. The managers have since disclaimed any feeling 
against ‘ Society men.” 

The tide of recrimination amongst the promoters and share- 
holders of the Nantyglo and Blaina Works is still surging about. 

Mr. Carlton has been personally abused, and asked to refund, and 





of wages for puddling shall be 12s. 6d., and the minimum 8s. 6d. 
per ton, the other wages rising and falling in proportion, 


the directorate so openly = that they adopted the only 
course open, and resigned, I am surprised at the turn affairs 
have taken, for it is noforious to all who know the pro- 





that the speculation is thoroughly sound. What is 
is burdened 


wanted is more capital, The unde: 
with a debt to the executors of Mr. Crawshay Bailey and 
mineral property tye seek otan Coheed paeieee 
pro a ; Ouse too, 
is large, and the for ironmaking substantial. Yes 
More collieries in South Wales are changing hands, so I learn 
from a source, It is stated Burnyeat and Oo, of 
Whitehaven, have B gene Messrs. Insole’s collieries in the 
Rhondda Valley. e purchase is a large one, and as the firm 
already own the Llelly Shenkin Oolliery in the Aberdare Valley, 
their interest in South Wales will be considerable. 

There was arumour in the district this week that the transfer 
of Cyfarthfa would be brought to a point, and ibly effected 
before the week is out. So much has been said and written on 
this subject that I shall retain my ‘early impression,” and dis- 
credit any sale or transfer until it te officially published. 

The iron trade continues to show a slight upward movement, 
but at only two ironworks, Ebbw Vale and Aberdare, does there 
appear anything like animation. Things are dull at Briton Ferry. 
Cyfarthfa and the Llynvi Works have been turning out bars for 
Lisbon, but the home trade, castings, &c., have n the chief 
matters that have kept several of the works in anything like 
activity. It is very evident that little animation can now be ex- 
pected until after Christmas. I hear nothing of the wages ques- 
tion, but something positive will be known shortly, for if the 
ene of the year does not bring tangible business, wages must 
alter. 

The talk about the reduction in the price of coal is dying away 
again, Every colliery owner has as much as he can do, and brisk- 
ness at the several ports is the order of the day. 

As an illustration of the heavy investments colliery proprietors 
have to make, and men should heed these things when making 
such unreasonable demands, I hear that the Messrs. Nixon, of the 
new colliery in the Merthyr Valley, will incur an outlay of £350,000 
before turning out a ton of coal ! 
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PRICES CURRENT OF METALS AND OILS. 
1873, | 1873. 
Large— a. | Iron (continued) ery 
Birmingham . in 
4 No. 1 -000 
No.3 .. 7 -0 00 
Pig in Wales ........5 5 0 0..610 0 
Pig in Yorkshire— 
Nal wee 52 6..000 
e No, 9 500.000 
Castings — Small— No.3 ... ~ 4156 6.000 
Birmingham ....... 1° 10 0,.20 0 0 Pipes in Glasgow .... 9 0 0..10 0 0 
Cleveland. 0..10 23 6 Plates in Glasgow .... 0..7 0 0 
0..20 0 06 Yorkshire .. 0..18 0 0 
0..20 0 0 | Rail— 
0..21 10 0 Cleveland...... %.u 0 0 
0.000 DW esaecees 0. 0 0 
0..20 0 0 South Yorkshire 0.12 0 0 
0 Berreeren 0.11 0 0 
0..88 0 0 Rails—Old— 
0..93 10 0 Cleveland ......, 8 0 0..0 0 0 
0..95 0 Staffordshire .... 610 0..7 0 0 
0..106 0 0 Vorkshire w+... 710 Qe 0 0 0 
0.06 0 0 Railway Chairs— | 
0..0 0 0 Glasgow... .. 610 0..7 0 
0..105 0 0 Refined metal... 810 0..9 0 0 
Spanish Cake . 0.0 00 Do. in Wales 700.80 0 
Coke, Cleveland . | 0.18 0 Bheets, single, in— 
Do,, Derbyshire 180.10 0 Ch 0..1710 0 
Vales .... | 33 oO. o°0 0.17 0 6 
Sheftield .....0.55..) 1 90.108 0 0.09 5 @ 
Coals, best, per ton— 16 0 0 
Birmingham .. 120.160 0.1810 0 
Cleveland ...... + | 014 0..1 4 0) Lard.... ®.0 900 
= be ‘ Lead, Pig P 0... 10 0 
t ordinary ... 0..1 3 ¢ English, W.B....... o..0 0 0 
Converting ....../ 1 0 W.. 1 3 0 Other brands ..,.... 0.4% 5S 0 
0..016 0 Red or minium 0..0 10 0 
6.014 0 0.25 0 0 
o.1 45 0 0.0 0 
%.0 00 
Engine .. 072.100 0..0 00 
Furnace 019 2.110 0..3410 
jouse . 17 6.110 0 ‘01 0 0 
. ,7®«488 0.33 le O 
e 15% 163 Linseed... ....+++ 0.0 00 
Bouth Yorkshire— =| Olive, Gallipoli a 0.000 
Best ordinary. ..| 1 0 0..1 7 0 Spanish.......... 0..4310 0 
Converting .....)/ 1 2 0..1 3 6 Whee s ov sdevcevccces ‘ 0. 0 
Slack...... oll O.. 01 0 Rapeseed, English pa’ 0.000 
Wales ..... 120.136 Brown ....... o.0 00 
steam 100.1 30 Foreign pale 0..33 10 0 
House 016 v.. 1 8 Brown . .. 0.00 0 
on— Sperm, body ....... 0 0 0..0 0 
Angle in Glaggow .... 1310 0..14 0 0 hale, South Sea,pale 35 0 0..34 0 
Welsh, in London | 12 0 0. 12 5 0 WE sesecceeee SO 0 0..81 0 
Glasgow ......55 380 8..0080 E. I. Fis! 5 0..2610 0 
Staffordshire 13 0 0.1410 0 Vellow . ...... au o.00 0 
Wales ...... 1110 0.. 0 0 0) Quéoksiiver, per bottle $ 0..20 0 0 
Yorkshire best 14 0 9..15 @ O|| Spelter, Silesian, pr.tn.. 26 5 0..2615 0 
common 1210 0..18 0 0 English, V.&6...... 27 0 0..2710 0 
Cleveland— Steel, Bessemer, Sheffield 22 0 0..96 0 0 
Angle and bulb .. 12 6 @..13 0 0 Do.,, cast, Sheffield.... 25 0 0.. 00 
B.iler plates .... 15 0 @..15 10 0 Do., best, do, .... q 0..70 0 0 
Cable tron .....,/13 0 0..13 10 0 Do., Spring ...... 2: 0.6 080 
Nailrods .... 12 0 0..1910 0 Swedish Keg .... 2 0..338 0 O 
Rivet iron .. }13 0 0..138 10 0 oe D0 O00 0 
i 13 0 0..13 10 0 St, Petersburg, new 4010 0..0 00 
Cleveland, common .. | 1210 0..13 0 0 Old... cecececeee | BY O O..3910 0 
Best .....s.e00.. | 13 U0 0..18 10 O|| Tin, Banca, perton .... | 1140 0..1150 © 
Best best ........ 1410 0..15 0 ©|| English blocks... ... 1190 0.. 0 0 
Puddied ........; 8 0 0..810 0 Base cocscccecses | 31900 O.. 6 O @ 
Hoops, first ality— | | Refined, in blocks 121 0 0..0 0 0 
Birmingham .,..|1310 0..15 10 0 Straits, fine—cash .... {150 0..0 0 @ 
Cleveland........| 7410 0..15 0 0) 5 0.1150 0 
London...... 0..14 100 0 
Staffordshire 0..15 10 0 
Wales .... 0.14 0 0 0.14 0 
Yorkshire 0 0..16 10 0 o.0 00 
Nailrods . . 0.438 5 0) 02180 
Gi 00.000 0.00 0 
Swedish 0..21 00 
Yorkshi 0.15 0 0} 
Pig in Cleveland 0..111 0 
_ YY oem 6..0 0 0) 0.118 0 
No 2 0.0 00 0.118 0 
No. 3 0o..000 o..2 2 06 
No. 4 0.000 “ 2. 0 09% 
| Zine, sheet......perton 3210 0..83 0 0 
M.. 4 0 %.. 0 0 0)| Sulphatein Glasgow ..| 12 0 0..14 0 0 
w.. | 317 6... 0 0 © | Manufactwred Iron .... prices unaltered. 





PRICES CURRENT OF TIMBER, 
1873. 187: 1873, 























872. || | 1872, 
Per Load. 48 26/28 % Per £ a) 48 £26 
cee cececeeseed® © 14 10/14 10 15 10 || Canada, Spruce Is..15 0 0 0 141019 0 
Quebec, red pine .. § 10 5 10) 3 10 0}) Do, 2nd.....+ 1l10 0 8 9 101010 
Yellow pine... 3 2 6 0) 3 5 6 Of) Do. Srd...... 1.10 0 91010 10 
Pitch pine 4 0 410) 4 0 4 5) New Braunewick....11 0 0 0 lll 0 
, oak. .8 9 0| 610 7 10|| Archangel, yellow ..13 01610 181016 6 
Birch. » 5 0 6 O} 5 O 6 O]|| Petersburg do...... 18 10 15 10 11:10 13 10 
Kim «715 8 0} 415 5 5] Fimland ..........10 01310 8 0 9 0 
Ash 5 0 61] 4 O 410|| Memel &Dantsic..0 000 0000 
5 0 810) 415 610 || Gothenburg, yel....0 0 0 0 9112 0 
-310 5 oO} 210 5 0 White ...... 0 0 0 0) S010 O 
+ 215 8 5/110 210 3 nwpe o 
«4 0 4 5/310 31d 1310 0 01210 
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FatrFretp AssoctaTion.--At the second monthly mee of 
this association on , the 27th ult, Mr. Walton 


Thursday, 

Findley, president, in the chair, Mr. A. W. Doery read a r 
on ‘* Patent Law Reform,” in which, after explaining the ex’ 
laws, he illustrated with the aid of diagrams the unjust incidence 
of the British fees upon inventors and their great disproportion to 
those of other countries, and indicated among other features of 
reform the extension of duration, simplicity o legal forms, aboli- 
tion of noveltyas a basis of patent right, and the reduction of 
prim fees to a ‘nominal sum—these, however, to increase 
annually as in the Belgian law, Throughout ‘the evening Mr. 
Doery advocated these two latter yey a ble con- 
ditions of a satisfactory system. teresting ion was 
—— a late hour, when the lecturer was awarded a vote 
of thanks, 
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ON THE LIMIT OF USEFUL EXPANSION IN 
STEAM ENGINES. 
i No. III. 

Tr is hardly to be expected that our readers will follow 
the line of reasoning which we have adopted as closely as 
we could desire, because our arguments have been broken 
up and dissociated by the necessary subdivision into sepa- 
rate articles forced upon us by the exigencies of space, and 
we propose, therefore, before proceeding further, to sum 
up here what we have attempted to prove. 

In the first place, then, it may be taken for granted that 
the limit of useful expansion is quickly reached in un- 
jacketed cylinders. It probably lies somewhere within the 
range of admissions of one-fourth and one-sixth of the 
capacity of the cylinder. Secondly, when the jacket is 
used, the limit of useful expansion is slightly extended, 
and may be taken as lying within the range of admissions 
of one-fifth and one-eighth of the capacity of the cylinder, 
varying in both cases with the initial pressure of the steam. 
Thirdly, it appears that a point is quickly reached when 
the condensation in the cylinder of an unjacketed engine 
neutralises all the advantage to be gained from expansion, 
Fourthly, it appears that a point may be reached not quite 
so quickly when the condensation in the cylinder and jacket 
together of a jacketed engine will neutralise all the advan- 
tage to be gained by expansion. This last is the most im- 
—- proposition we have laid down, and it deserves a 

ittle further elucidation. 

It is absolutely impossible in an engine with a cylinder 
composed of a conducting material to eliminate the in- 
fluence of the condenser, The jacket is intended to fulfil two 
distinct offices. In the first place, it is expected to esta- 
blish the same conditions in the cylinder as would obtain 
if it were made of a non-conducting material; and, in the 
second place, it is expected to communicate as much heat 
to the expanding steam as that steam loses in the perform- 
ance of work, In our opinion, it is a complete delusion to 
assume that the jacket in any but the most imperfect 
fashion performs the latter function; and we therefore 
reject the theory without scruple, knowing, as we do, that 
the very best modern authorities, with Professor Zeuner at 
their head, hold views identical with our own. As regards 
the function of imparting the condition of non-absorption 
and non-conduction, the case is different. Beyond ques- 
tion, the cylinder is assimilated by an efficient steam jacket 
to the conditions which would obtain if it were composed 
of a non-absorbent and so far non-conducting material; 
but this condition is only obtained by a very considerable loss 
of steam condensed in the jacket, because the average tem- 
perature within the cylinder is always less than that of the 
steam in the jacket, and condensation must therefore proceed 
continuously in the jacket. It isan unfortunate circumstance 
that the lossduetoa jacket and the gain by enlarged measures 
of expansion compensate each other through wide ranges ; 
unfortunate, because it leaves much room for doubt, and 
prevents engineers from arriving at definite conclusions as 
to what is and what is not right. Thus, for example, 


almost the same results may be got out of a jacketed engine. 


expanding within any range between five times and eight 
times. It will be almost impossible to say that the economy 
is greater or less at one of these grades than at the other, 
or at any intermediate grade, because, as the loss by 
cylinder condensation tends to increase, the cards are 
helped up by the jacket, to which the loss is transferred, 
It is quite certain, however, that the moment we have to 
do with compound engines the margin of compensation is 
quickly reached, and the jacketing of a low-pressure 
cylinder will almost certainly be attended with loss, and 
this not so much owing to the great area of metal exposed 
in the large cylinder, as because of the exceedingly low 
pressures and temperatures which prevail within it, and 
render it a most eflicient surface condenser as we have 
already shown. The high-pressure cylinder, however, 
offers a comparatively small surface and the range of expan- 
sion within it is usually very small—not unfrequently the 
steam is admitted for as much as seven-eighths of the 
stroke—and, as it is to a certain extent cut off from the 
influence of the condenser, it does not appear that a jacket 
can do either good or harm as applied to it. Indeed, we 
have seen high-pressure jackets in which only an almost 
inappreciably small quantity of water was condensed in a 
run of some hours. We hold, therefore, that a steam 
jacket is nearly useless in the case of compound engines. 
This may appear a very startling statement, but the 
soundness of the Ernerme can be vouched for by very 
many engineers, We know, for example, of a Liverpool 
fleet of some twenty steamers fitted with powerful com- 
pound engines jacketed all over. The engineer of the 
company, in order to test the value of the jacket, ran these 
steamers voyage and voyage about with the steam in the 
jackets and with the steam shut off, and the direct result 
he obtained was that after a year’s trial the consumption 
of coal per voyage was always a little less without the 
jackets than with them. In the case of single engines the 
conditions are somewhat different, and with moderate 
ranges of expansion, and especially with small engines, the 
jacket does unquestionably promote economy. 

Having thus far expressed our views as to what the 
jacket will not, and under existing arrangements cannot be 
made to do, we shall now proceed to consider the modifica- 
tions which can be introduced in the construction of steam 
engines, which will permit the range of expansion and the 
measure of economy tobe increased. That these modifications 
are a little a in their character we do not dispute, 
but we beg to call our readers’ attention to the fact that at 
the outset we stated that no consideration would be given 
to the question of price, our object being simply to define, 
as far as possible, the conditions under which, regardless of 
first cost, the limit of expansion might be best extended. 

So long as an engine is jacketed with steam drawn from 
the boiler in the ordinary way, condensation in the jacket 
represents loss of fuel. This is a self-evident proposition, 
for what is really wanted is a jacket which will prevent 
cylinder condensation, and yet in which no condensation 
will occur. But is it essential that the steam used in a 
jacket should be drawn from the boiler supplying the 
engines? We answer, no, it is not. In the up-takes and 





flues of all boilers there is a amount of heat—twenty 
times as much, perhaps, as would be needed for our pur- 
pose—going to waste. The true method of augmenting the 
range of expansion lies in utilising this heat; and in theory 
the method of utilisation lies in abandoning jackets 
altogether, and using steam superheated in the up-takes. 
The superheat will not only prevent condensation on the 
cylinder sides, but will also prevent that internal conden- 
sation due to work which gives us low cards, Unfor- 
tunately, however, superheated steam has a uliarly 
solvent action on cast iron, and superheating is a 
pg Ragen arg expedient for obtaining economy, only 
to used in practice with great caution, It is to 
be regretted that in almost all cases superheated steam 
has been used in combination with the jacket, thus render- 
ing lubrication nearly impossible. Superheated steam 
should never, under any conceivable circumstances, be 


used in a jacketed cylinder; if engineers had but realised | 


this fact, superheating would enjoy much more favour than 
it does. But superheating is principally a means of eco- 
nomising fuel, because the superheater takes up and sends 
to the cylinder heat which would without it go up the 
chimney. Is it possible to use this heat in a less dangerous 
way, in a way which will not imperil the safety of the cylin- 
der? We hold that it is; and this leads us directly to, as far 
as we are aware, a totally new system of jacketingengines. 
This system may, as far as the principle is concerned, 
explained ina very few words:—let the cylinders be jacketed 
with hot water instead of steam. It is weil known that heat 
can be carried to almost any distance by the aid of water 
inclosed in pipes. No trouble will be encountered in cast- 
ing a porta a. jacket, with bridges or divisions in it, which 
will direct a current of water to every portion of its sur- 
face. Let us suppose we have a beam engine to deal with; 
then the cylinder being fitted with a suitable jacket, the 
lids included, a pipe will enter the jacket near the top, and 
another near the bottom; these pipes will then be brought 
down beneath the floor of the engine house, and led to one 
of the flues from the boilers ; here they will be united to 
a large coil of piping exposed to the waste heat from the 
furnaces, The coil of pipe, jacket, Xc., will be filled quite full 
of water, and a safety valve will be fitted to prevent danger. 
If matters are properly arranged, there will be a steady flow 
and return of water through the piping and jacket, and the 
cylinder will be kept hot in the most efficient ible way. 
The water is an infinitely better absorbent of heat than the 
steam in a superheater can be, and it will likewise resign 
its heat to the cylinder with more facility than steam will, 
unless the steam be damp. That the water will be cooled 
in the jacket is certain; but the cooling represents no loss, 
because all the heat which it originally contained was 
aa up from the waste products of combustion. As 
nothing but small wrought iron pipes will be used, any 
pressure deemed desirable may be imparted to the water 
in the jacket, and, if it is found necessary, a small pump 
worked from the beam, or from the cross-head in a hori- 
zontal engine, may be employed to promote circulation. 
As the same water may be used for long periods without 
loss, we shall not be troubled with scale. The universal 
applicability of the expedient we need hardly stop to point 
out. One point more claims consideration. Is it possible to 
eliminate the influence of the condenser? Our reply is, 
that although not wholly possible, it is practicable toa 
certain extent. And to effect this object we beg to 
suggest what is,we believe, a novel system of compoundin 
engines, if the word compounding be admissible. In brief, 
itis this: Let an engine for any given purpose—say, for 
example, a marine engine—be constructed with two 
cylinders. These cylinders, however, instead of being of 
different sizes, are both to be of the same dimensions, and 
they will be put to drive two cranks so arranged that the 
pistons move in opposite directions, one descending while 
the other is ascending, and vice versd. In one of the 
cylinders expansion is to begin and end. It may be any- 
thing between five times and eight times, and the terminal 
pressure is to be, say, 12 1b. absolute. This cylinder has no 
communication with the condenser. It exhausts solely 
into the valve chest of the second or low-pressure cylinder 
which exhausts into the condenser, and the cranks are to 
be so set that at the moment the exhaust port of the high- 
pressure cylinder opens, say at 90 per cent. of the stroke, 
the low-pressure crank will be on the dead centre. It 
follows, therefore, that as the two engines can never be on 
the centre at the same time they will be easily handled. 
The low-pressure'slide valve is made without any lap, and, 
of course, the steam is not expanded by it. © opera- 
tion of the engines will be as follows:—The high- 
pressure cylinder takes, say, 801b. steam for about one- 
seventh of the stroke, expands the rest of the stroke, 
and exhausts steam of 12]b. pressure into the low- 
pressure engine. The piston of this engine has a 
vacuum at the other side, and of course utilises the 12 Ib. 
of pressure which it receives from the first cylinder; but 
inasmuch as the two pistons are of the same size and length 
of stroke, the pressure is nearly constant at 12 lb. between 
them. The moment the end of the stroke is reached the 
valve closes and cuts off the high-pressure cylinder from 
its fellow, the exhaust taking place from the low-pres- 
sure cylinder in the usual way. Thus the low-pressure 
engine is in the condition of a non-expansive engine, and 
fulfils three distinct functions, In the first place, it acts as 
a heat trap to the high-pressure cylinder, because the heat 
in it—and, consequently, in the high-pressure cylinder— 
never falls below 200 deg., whereas that of the condenser 
probably falls to 120deg. In the second place, it relieves 
the high-pressure piston of about 121b. of initial strain 
r square inch, and so far tends to reduce the risk of a 
reakdown. And lastly, it effectually eliminates the dead 
centre difficulty. Of course, the piston rod, &c., could be 
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made of a strength only suitable to the reduced pressure. 
And here we bring this series of articles to a close. That 
we have enunciated a good deal that will jar on the feelings, 
and ibly the prejudices, of eng fey our readers we do 
not doubt. We believe, however, that our arguments re: | 
present the progress of o 
engineers, and in that 
we have said to the test of time, which tries all things, 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No. XX. 
[CONCLUDING ParER.] 

We may confidently hope that from the diagrams and ex- 
planations in our last number the principle of the Relay may be 
readily understood ; and, whatever the form or variation of the 
apparatus, all Relays are made to serve one office, namely, to 
close, as required, and regulate the local circuit which works th 
signalling instrument at a station so far distant from its t 
ing station that direct communication would otherwise be 
impossible or inconvenient. 

But the Relay which we have been discussing is one which 
introduces a singlé current only in the local circuit. The object 
on which its coil operates, its armature in fact, is of soft iron, 
the duration, therefore, of the contact of the lever controls the 
signals—it is a simple “Morse” recording arrangement. When, 
however, we desire to employ a Relay for the alteration of 
current the object acted on by the coil is a magnet; we have 
then a polarised relay. 

Since an armature of soft iron will be attracted equally by 
either pole of an electro-magnet, the change of direction by the 
current will not affect the result. To show this more clearly, let 
us suppose in the case of Di 54 the line-current was made to 
pass in either direction through the Relay coil. The effect must 
be the same, as the soft iron armature would be equally attracted 
by the pole, whether that pole were north or south, according to 
the inducing power of the current (see No. XI). Suppose, now, 
an armature had been placed at each end of the Relay coil, and 
that a local circuit had been so arranged that by the contact at 
one end of this coil the local current should pass in one direction, 
and at the other end pass in the opposite direction ; it is clear that 
contact would always be made at both ends at once—the object 
would be defeated. But if, in place of such an armature, we had 
had a magnetised tongue, c.y., the student will see (No. XI.) that 
the poles of the electro-magnet will severally attract or repel ac- 
cording to the dissimilarity or otherwise of the poles presented to 
them; thus by arranging the local circuit so that this principle be 
made the governing idea, the local current may be alternated or 
made to give a twofold result. 

We may remark that if the armature in Diagram 54 had been 
a magnet, the line-current would only have worked effectively if 
passing in one direction—for reasons depending on the laws dis- 
cussed in No. XI. The method of utilising the local circuit fora 
twofold effect can be most conveniently explained in connection 
with a form of signalling instrument with which the reader has 
not yet been made acquainted, but which we must by no means 
omit, and we shall at once enter on the subject. 

It is not our intention to consider the various forms of Relays, 
because they are all founded, more or less, on the same principles ; 
and if only the relative action of magnetised steel bodies on each 
other be borne in mind, any instrumeut in this category may be 
readily understood. 

The signalling instrument to be brought to our notice is one 
which is coming more generally into use than has hitherto been 
the case; not that it is a new invention, for “ Bright's Bells” 
have been known for years, This instrument, in ‘our opinion, 
founded on considerable experience of it and other forms of 
signalling media, is at once the easiest and most rapid in its 
operation. It also requires but one person to receive its signals, 
which he can write down with perfect freedom as they arrive, 
since he need not lift his eyes from the paper, and a despatch is 
ready to be sent out as soon as the last signal has sounded. The 
“ Needle” or the “ Mirror” requires two persons to effect this 
result—one to read and dictate what the other writes. It is true 
practice enables some operators to write at the same instant of 
reading on these instruments ; but they have to impose double 
duty on one sense only. In the case of the Bells, the operator is 
assisted by two senses at once, and neither is strained. The task 
for one person alone to have a telegram written and ready to send 
out at the moment of completion of the signals received at the 
rate of 30 words a minute cannot, as a rule, be achieved with either 
of the above instruments ; and the “ Morse” recorder signals 
have to be transcribed, so that one person can with the “ Bella” 
do, at least, the same amount of work that engages two operators 
with the “Needle,” “ Mirror,’ or Morse.” There are other 
advantages which will appear on trial. 

We proceed to describe the instrument, which would have 
engaged our attention at an earlier stage, had we not desired first 
to explain the Relay, for ‘ Bright's Bells” are generally worked 
with this adjunct, 

The signals are given by two bells, each of which affords a 
sound differently pitched. It is sufficient that either can be 
recognised at will, but it is a sine qud non that they shall be 
easily distinguished. The analogy, as regards other forms of signal- 
ling instrument, is apparent. It lies simply in the fact that in the 
case of the “ Mirror” and “ Needle” visible alternation are con- 
verted into those of sound, and as regards the “ Morse” and 
* Sounder,*” changes in the duration of contact, in the one pro- 
ducing shorter or longer marks, in the other shorter or longer 
sounds, are represented by a distinction of sound. The same 
alphabet serves for all the forms which we have mentioned, known 
as the “ Morse Code.” We believe, however, that originally the 
code known as the “ Magnetic Code” was employed exclusively 
for the “ Bells,” and those who understand both are of opinion 
that this latter is easier and more rapid than the former. The 
fact remains, however, that the measure of the available speed of 
signalling on the “ Bells” is determined by the rate at which 
telegrams can be legibly written down—for it is easy to read 
either code faster than most people can write plainly. e bells 

are little inverted shallow cups of bell metal screwed on a 
oleental pivot. The clappers are little brass balls terminating 
in short levers, these latter being fixed on horizontal hinges and 
suspended by a spring fixed near the former. On the centre of 
the lever a small armature is attached directly over the poles of 
an electro-magnet, in the form of two upright coils connected 
together. The concave side of the cups faces the upper end of 
the electro-magnet, and the signal is given by the stroke of the 
clappers on their upper the passage of a current through 
the coils draws down the armature, causing the lever to descend 
with it. By means of a screw the spring can be adjusted to act 
on the lever in drawing it back with more or less force, so that a 
sharp or more deadened note is given out by the bell as the 
opposing force is stronger or feebler. The smallest sound, Pp 
vided it be distinct, affords a sufficient . The two bell 
arrangements are fixed on either side of the instrument, each 
against a perpendicular support ; they face each other, and the 
coils which influence them are directly undern eath. This portion 
of the apparatus is ro’ illustrated in Diagram 55, A being the 
with bell and clapper, one set fixed on 
each side of instrument against an upright supporting board, and 
facing each other. 

We have said that the “ Bells” are generally worked by means 
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is requisite to make them serviceable through a long circuit. We 
consider that purposes of economy are or pai the employ- 
ment of Relays, and greater certainty is also secured. Moreover, 
the receiver of the signals can control the means for immediately 
securing their clearness, and can make any requisite alterations 
without consulting the sending station. only dependent 
rie on the latter, in this view, for the suffi- 

55, ciency of the Relay in meg tae 

a task more easily achieved t if the 
ignals uired mutual arrangement. 
The Relay is placed on the board which 
connects the two bell-coil supporters, and 
terminal screws are fixed for the local 
battery connections, line, &c. An ex- 
amination of Diagram 56 will help to 
explain the means by which the neces- 
sary contacts are made at each side to 
effect the alterations in the of 
the local current to either bell. We 
suppose the station at which the instrument is employed to be a 
terminal station. The line current, therefore, from the distant 
station passes to earth after working the Relay. The screw to 
which the earth wire is connected for this purpose is, in practice, 
fixed on the key by which the operator at our station (B) 
telegraphs to the distant station (A) ; but we are now regarding 
B only in its quality of receiving station, and the A line-current 
in Diagram 56 passes to earth directly from the Relay. We, 











therefore, postpone for the moment the connections, &c., 
referring to the sending of messages from B. By turning mean- 
while to an earlier number, the student will gain some knowledge 
of the method necessarily governing this side of the matter. The 
Diagram 56 gives in outline a rough illustration of the operation 
in receiving signals, so far as the action of the Relay on the local 
circuit is concerned, The arrows mark only the direction of the 
coil, 

Nore.—The relative dimensions of coils, &c., are not to be 
taken as true, they are purely arbitrary for convenience of illus- 
tration. 

The Relay electro-magnet K C consists of two coils (soft iron 
wound with insulated wire), the coil being carried continuously 
round from 8', N', Sto N. The line is connected to it at S', 
and from N an earth wire is led. Taking the coil as shown 
the diagram, the student can easily see that a current coming 
in at 8' makes that end of the coil a south pole, and equally at 
the other end N* makes a north pole. Further, by the continua- 
tion of the wire, wound always in the same direction, we have at 
5S a south pole, and by its existence at N a north pole. The 
pieces T and T! are two magnetic tongues, pivotted one at each 
end, and cach placed with its south pole inwards, or towards the 
relay poles, D and D' are two contact screws, 80 arranged in 
practice, that the magnetic tongues shall touch them firmly when 
moved by the Relay attraction. From D and D' wires are led to 
one end of the coil of the bell electro-magnets, and the other end 
of this coil is in connection with one pole of the local battery L— 
the other pole of the battery is connected to each pivot of the 
tongue-pieces T and T'. The local circuit, therefore, comprises 
the battery and connections with the bell coils, and is closed or 
completed on either side by the contact of the tongue-pieces with 
Dand D! respectively. There is, in fact, a circuit on either side, 
but one is always open whilst the other is closed. 

Let us now trace the current from the distant station, and see 
how the local battery is made to influence either side according 
to the direction in which that current arrives—whether by the 
line wire, or the earth. (See No, IX., noting an error in the 
position of the diagrams, corrected in a subsequent number of the 
ENGINEER.) We must first, however, point out that the poles of 
the Relay coil are terminated by little cubes of soft iron so 
arranged that the magnetic tongues lie midway between each 
pair; and further that these tongues are to be supposed so fixed 
as to turn effectively only in one direction, namely, towards the 
contact screws D and D'. When acted on so as to compel them 
to the other side, they are stopped by a serew which has no con- 
necting wire attached. 

Let the current, then, from the distant station A arrive* by the 
line wire—its passage through the Relay makes a south pole at 8S". 
Then, since the south pole of the magnetic tongue T’ is turned 
towards the Relay poles, the effect at this point is to repel the 
ends of the tongue, and cause the other end to make contact with 
D. But the line current at the same time passing out at N* 
makes a north pole there ; this attracts the dissimilar south pole 
of the tongue on this side, T, and tends to keep back the other 
end from making contact with D', Simultaneously, also, the end 
8 of the other Relay coil being made a south pole, repels the end 
S* of the tongue 'T, and tends additionally to prevent contact at 
D'. Following the current to N, the induced north pole 
attracts the south pole of the tongue T', and this influence, com- 
bined with the repulsion from 8 above referred to, compels a 
contact with 1), and the local circuit is closed on this side, 
causing the local current to operate on the bell coil B' C', and a 
signal is here given forth. Though time is required to describe 
the various portions of this operation,yet they are practically 
contemporaneous. The circuit on the other side is, we have seen, 
kept open, and the bell coil B C is consequently silent. 

If, now, on the other hand the current from A comes in by the 
earth E, the operation is reversed. The Relay pole at N now 
becomes a south pole, repelling the south pole of the tongue T', 
and 80 east tev contact with D at the other end. The Relay 
pole § becomes a north pole, and N' a south pole, both influences 
compelling contact with D)' by the tongue T. Once more, 8? 
becomes & north pole, and attracting the south pole of T’, adds 
its influence to that of N, to keep back the ~ee from making 
contact. Thus the local circuit is in action on the other side, and 
the bell B C in its turn gives a signal, whilst B' C" is silent. 

As remarked above, we have projected the Diagram 56 without 

* We romind the student that this expression “ arrive” ts merely con- 





reference to the key, which, however, in an exact plan of the con- 
nections must be included. Having shown the principle on 
which the reception of signals by this instrument depends, we 
have to explain the share taken by the key, not only as regards 
the receiving but the sending station also, Since in practice it is 
necessary to be able to interrupt the arrival of signals at will, 
the key must be completely in circuit—that is, the line current 
must pass through it for the pu of perfect. communication. 

The description of > A mgey y used for “ Bright's Bells,” and 
generally known, we believe, as “ Highton’s” key, is rather com- 
plicated. We do not mean that it is badly arranged or need- 
lessly intricate, but that from the unavoidably complex nature of 
the necessary connections it requires some care on the student's 
part to bear in mind the various connections without confusing 
them. In the first place, it is a double-action key ; that is, it is 
constructed to send either a positive or negative current at will, 
for which purpose there are two contact makers in place of one, 
as in the single “Morse” key. (See No. XI.) The connections 
with the key and the instrument in an office, as B, must be so 
arranged that the signals he sends to A shall not appear on his 
own—B’s—bells, The operator at B must have the means of 
cutting off the current from A which rings the bells at B. Thus 
he can arrest the sounding of his own instrument, but does not 
set it in action ; it is only the other station which does that. He 
has, however, the means of ringing his own bells by “ short- 
circuiting” his instrument, as we shall presently point out. 

We will, as before, suppose the case of two terminal stations, 
and mark the connections necessary to be made at either ; they 
are, of course, the same for both, 
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KEY BOARD FIG.57 








The Diagram 57 merely shows the outline of the key-board with 
the terminal screws necessary to mark the direction of the 
incoming current, which passes at the same time by connections, 
not drawn here, from C to both D and F. By this twofold pas- 
sage the current causes the production of signals on the instru- 
ment RC, and is earthed at E, the earth-plate at station A com- 
pleting the circuit. The key “tappers”—contact makers—or 
pieces which by finger pressure introduce the line current at B 
when signals are being sent to A, are not seen in this diagram. 
The current from A does not directly affect them, but a certain 
portion of the conducting arrangements, also unseen here, is so 
placed as to effect the cutting off of the incoming current in the 
event of their making contact by pressure with it. In order to 
explain clearly the entire working of the key we must give as 
accurate a plan of the connections as can be made in a case 
where, in practice, most of these portions are concealed by the 
construction of the apparatus. Let us first consider Diagram 58, 
which gives some further insight into the details. 
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The shaded portions in this diagram represent the conducting 
pieces; from I to C, and from F to D they are flat ribbons of 
brass. The tongue-shaped piece H is a thin plate of steel, which 
is fixed only at its root, so that if pressed downwards at the tip 
J, it flies up on being released, and in its normal position adheres 
firmly to the point of the brass rod G. This piece of brass lies 
horizontally and parallel to the tongue and the brass connections 
—they are all in one horizontal plane—and from under the end 
of G a tooth is fixed, which fits into the hole J in the tongue un- 
derneath. It is seen, therefore, that when the tongue is in its 
position of rest, it isin metallic communication with G, and a 
current can pass from one to the other. The dotted lines are 
metallic communications placed at the back of the key-board, and 
therefore invisible on the face, The arrows show the path of the 
current arriving from station A, and the Diagram 58 illustrates 
the receiving portion of the key, but does not contain those addi- 
tional portions which pertain strictly to the sending or outgoing 
branch. We proceed to supply this in Diagram 59, premising that 
it is impossible in such rough sketches to make an exact copy of 
this key, so much of it being partly concealed, and many por- 
tions being out of sight. 
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TO EARTH 

OR STATION SOUTH 
We have here the metal connections of the previous diagram 

reproduced, with the addition of M' M, terminals for the nega- 


tive and positive poles of the line battery, and to each respectively 
are connected L' L, two metal bands with a contact screw fixed 


toothwise at the extremity of each. To the points N' N, are 
connected two similar bands K' K, with contact screws also. 
These bands do not touch each other anywhere, but it is seen by 
the dotted lines at the top that one of each pair is in metallic 





ventional, See our remarks on tho ontirety of a galvanic current in 
carlior numbers, 


connection with one of 


e other pair, The contact screws of 





L' L, are for making contact respectively at the ts O' O, and 
those of K' K, for a act withthe te do HH. When these 
latter are thus in contact, by pressure downwards, the hole J is 
detached from the tooth fixed in the brass rod G, and communi- 
cation between them broken. Both pairs of these bands are 
fastened along the under surface of the wooden bars or “ tap- 
pers,” which are, in fact, the “hand pedals” by which the o 
rator works ; each handle covers one of each pair of bands, To 
avoid confusion we have not drawn them in the diagram ; but the 
reader must not forget the fact of their existence. Thus, of 
course, when either “pedal” is pressed down, both bars on that 
side are carried with it, since they are fastened to the lower sur- 
face separately ; and both screws come into contact respectively 
with the points beneath; as, for example, O and H. These con- 
tact screws are so adjusted—they can at any time be varied— 
that whilst one makes contact with O, the other must detach the 
tongue from its contact with the tooth of G. If one screw is too 
short or too long these two results are not secured ; attention 
must, therefore, always be paid to the careful adjustment of all 
these contact screws. 

Having thus given an idea of the construction, we will once 
more trace the course of a current, but this time starting from 
the station. It may here be pointed out that in regard to the 
relative position of a station, as B, the operation is exactly the 
same, whether it be a terminal or an intermediate station, or 
whether it be in communication with either kind; the only dif- 
ference in the connections being that the current, in place lof 
going to earth is continued on to the next station; in short, the 
earth connections are exchanged for those of the line. 

We will suppose the right “ tapper” of the key—Diagram 59— 
to be pressed down—what is the course of the current ? 

Starting from the positive pole it enters by the positive 
terminal M, travels down L, and through the contact screw now 
supposed in communication with O, passes to D, and thence to 
earth if B is a terminal station, or to line if it be an intermediate 
—in this latter event it makes earth at the distant station, say 
south ; then by earth-plate at the station north of B returns to 
our office, entering by C; thence to I and through the tongue- 
piece, which is now in contact with K, it proceeds to M', the 
terminal to the negative pole of the battery. It is seen that that 
= of the circuit which passes through the bell instrument is 

roken during the pressure of the “tapper” by means of the 
separation of the tongue from G. A signal is, therefore, pro- 
duced at the distant station, but no effect is produced on the 
instrument at B. 

We have thus traced the course of a positive current through 
the key; the course of a negative current, introduced by pressing 
the left ‘“‘tapper,” does not differ beyond the fact of starting 
from M* and passing through the connections on the under sur- 
face of this “tapper” in place of that on the right. But, as we 
insist on a galvanic current always proceeding from the positive 
pole (see No, IX.), we must regard the “negative current” as 
passing from M and by the dotted line to N', and thence by K' 
and the tongue-piece and connections out at C, and so round by 
station north, and thence by station south or earth-plate at B, as 
the case may be, in at D, and by L', bearing in mind that L' is 
now in contact with O', to the negative pole or M'. The special 
point to be assured of is that the tongue-piece is firmly in contact 
with G when signals are to be received, but is fairly detached 
by the pressure of either “tapper’ when signals are being sent. 
We will also point out that though N' and N are always in com- 
munication with the tongue, and during the pressure of either 
“tapper” are further in communication through K" or K, as the 
case may be, yet, but for the pressure on the former by the 
contact screws of the latter, the current would pass through G 
and the operation would fail. We mention this because the 
student might have thought it needless for the current to have 
more than one connection between the points N', N, and the 
metal band running from I to C. Though appearing compli- 
cated, each portion of the key has its office, and, if properly 
attended to and kept clean and under a glass cover, it is a very 
good key indeed. To short circuit the key, connect the two 
screws on the right hand by a piece of metal; say, a pair of 
pincers held in the hand joining both. The current will then 
ring the bells at home, but nothing else isin circuit. The object 
of this is to try if the battery and all connections are in order. 

We need not make any further remarks on this instrument, 
the explanation of which completes the course we had designed 
to go through. The instruments which we have considered are 
those most generally in use, or, at all events, are those which a 
student is most likely to meet with, certainly in the earlier part 
of his experience. We have written for the benefit especially of 
learners, and have included as much useful information as we 
think possible under the circumstances, 

The principal object of these pay has been to give clear 
explanations of the principles which underlie the whole practice 
of electro-telegraphy, to enable a beginner to understand what 
he is about, to enable a student to give a reason for the results 
before him, avd to afford such a fixed groundwork as will give 
him confidence for the further progress he may aim at. The 
ground over which we have travelled contains sufficient instruc- 
tion for fixing firmly in the mind a knowledge of the “ why” and 
“how” of this great modern discovery. Starting from this 
groundwork the student may advance further and further; and 
we promise him, at all events, the satisfaction of knowing that 
he is not working on an untrue foundation. 





Bripecrs iN Franogk.—According to some recent statistics 
published by the Minister of Public Works, it appears that there 
are at the present time 1982 bridges of importance in Franco, 861 
of which were built previous to the 19th century, 64 during the 
first Empire, 180 Quins the Restoration, 580 in the reign of Louis 
Philippe, and 297 since 1848, With regard to the material of 
which they are construc’ 854 are of stone, 9 iron, 70 suspension 
bridges, 67 with masonry piers and wooden superstructures, 14 en- 
tirely of timber, and 20 of wood, iron, and mason: combined, 
1067 of these bridges are on National roads, 18 on for strate- 
gical purposes, 6 on fresh roads and 891 on Departmental roads, 
Among the most important are the bridge of Bordeaux, com- 
menced under the first a 501 metres in length, consisting of 
17 arches, and cost 6,850, ; the suspension bri over the 
Dordogne at Cubzac, 545 ‘metres in length, —_ * ,000f.; the 


‘Saint Esprit” bridge over the Rhone, commen in 1265, con- 
sis of 18 arches, is 738 metres in length, and cost not less than 
44 millions of francs; the bridge at Toulouse over the Garonne, 


cost 2,700,000f.; that at Libourne on the Dordogne, 4,236, 948f. ; 
the bridge at Tours over , 125 metres in |b 

of 15 arches, cost 4,224,639f.; the ‘*Pont delaGuillotierd” over the 
Rhone at Lyons, commenced in 1245, with 8 arches, and 263 metres 
long, is estimated to have cost 24 millions; the Penfield swing 
bridge at Brest was constructed at a cost of 2,800,000f.; the Pont 
Neuf over the Seine at Paris, commenced in 1578, 231 metres in 
a, cost 4 millions of francs; the Pont d’Jena also at Paris, 
built under the first Empire at a cost of 6,135,105f.; the Pont de 
Roane, 232 metres in length, commenced in 1811, cost 6,438,561f. 
The total length of these is estimated by the en of 
the “* Ponts et Chausées” to about 166 kilometres (about 100 
nee miles), and the cost of their construction 507, 7618. 
(£11, 460,310). 
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“GENERAL BOXER AND MR. HOPE. 


Wirt regard to the question publicly raised in the Standard 
a couple of weeks since between Mr. Hope and General Boxer, 
we submit to our readers the following facts. 

General Boxer learned twenty-five years ago the liability of the 
then service Shrapnel shells to explode prematurely, from various 
causes Which need not here be enumerated, but which were 
attributable to the contact of the powder with the bullets in the 
shells as designed by General Shrapnel. He made his first formal 
proposition to separate the bursting charge from the bullets in 
1849, Those who are only familiar with General Boxer when 
acting with the advantages arising from his position as head of 
the Royal Laboratory ought to bear in mind how long and how 
hard a battle he fought in early life te win such a position. 

In 1852 he wrote, “In order that the shell may burst in such 
a way as to release the musket-balls, so as to obtain the greatest 
amount of effect, it would be advisable, on account of the position 
of the powder to weaken the shell in- certain parts, by having 
four grooves either on the exterior or interior of the projectile.” 
The italics are our own ; the position of the powder may be seen 
in the accompanying Fig. 2, taken from our 1871 article on shrap- 
nel, It is round the fuze hole. In 1853 General Boxer wrote, 
“When I first proposed the diaphragm shell there were two 
objections brought against it. The first was that from the con- 
struction of the projectile, the accuracy of fire would be greatly 
interfered with ; and the second that, from the arrangement of 
the bursting powder, dc., the balle would be thrown cither to 


Fig. 1, 
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tle one ov the other side of the trajectory.” “During the that this shell clearly showed the principle he advocated of 
practice this year and last I have drawn particular attention to placing the powder behind the bullets. Having apparently spoken 


these two points, &c. the bursting powder would act 
as it were from the outside of the mass of balls, and thereby not 
only cause a small lateral spread, but also that the spread would 
not be materially different in whatever position the shell might 
be at the moment of bursting ; and I am now of opinion, that 
upon these grooves depend in a great measure the success of the 
system.” The above extracts are taken from the “ Remarks on 
Shrapnel Shell,” published by General Boxer in 1858, the 
official letters bearing the above dates being therein given at 
length, 

The above may serve to support the following statement, which 
may be further made clear by reference to the article on shrapnel 
of January 20th, 1871, viz., that General Boxer, in separating 
the powder from the bullets, was fully aware of the bad influence 
that might be exerted on the flight of the latter by a burstin 
charge acting on one side of them. He acknowledges the evi 
theoretically, but he maintains that by the arched and well 
supported dephngn, and by the grooves which caused the shell 
to open very easily, the evil was practically done away with. The 
objection that the bursting ch might, when on the right or 
left of it at the moment of explosion, throw the bullets off to 
the left or right respectively, appears frequently to have been 
made, That when in front it should a stop them does 
not appear to have been dwelt upon, probably because most 


artillery officers would consider that a velocity due to the action | 


(in the case of the 24-pounder, which we take for reasons which 
will appear hereafter) of 8 Ib., or even of 24 Ib. wy ee 
the confined space of the bore of the gun, and but little 
diminished during flight, could not be materially affected by the 
momentary bursting action of 24 oz. : / 

In case of a spherical shell there exists no simple or practi- 
cable method of keeping the shell from turning into any acci- 
dental position during flight, when fired from a smooth-bored 
gun. Consequently, General Boxer designed his shell to open 
with a very small bursting charge, whose action was directed by 
the mechanical construction of his projectile to shiver the enve- 
lope and free the bullets, as he says, with a spread which 
“ would not be materially different in whatever position the shell 


might be at the moment of bursting.” With smooth bores more 
could not be done. 

In 1854 or 1855 Lieut. Hope observed the action of these 
Boxer shells on service, and seeing some act well and others 
badly, concluded that the cause was to be attributed to the a 
tion of the bursting charge at the moment of bursting. i 
was a very natural suggestion for a young officer to make who 
had no means of knowing how much the subject had been already 
nage sa An older man would probably have given artil- 
lery officers credit for knowing that the natural tendency of the 








powder would be to project the bullets from it, and would have 
inquired into the matter before concluding the reverse to be the 
case, 

| Lieut. Hope's objection was undoubtedly theoretically true ; 
practically, it had been considered and obviated as far as 
the conditions of smooth bore ordnance admitted of it. 
Lieut. Hope then designed a shell which we give in Fig. 3, 
with the powder placed below or behind the bullets. In this 
shell the bullets are loose, and a soft disc of felt only lies 
between them and the powder chamber. Fired from a smooth- 
bore gun, an elongated projectile of this description would turn 
over and over, It is questionable, however, if this particular 
shell would get safe to the muzzle of the gun; the sides are very 
thin, and would probably break, we think, in most cases in the 
bore, and, under any circumstances, the bullets would descend 
in a mass on the powder the moment the shell moved for- 
ward. On manufacturing details, however, Lieut. Hope very 
properly lays no stress. He maintains, and with perfect truth, 
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in vain to “one of the principal members of the Ordnance Select 
Committee,” he showed the shell to General Boxer in 1856. Of 
the conversation that occurred, we can only judge from Lieu- 











tenant Hope's and General Boxer's recollections, and, taking both 
to be anxious to give us a fair account, we admit that Lieutenant 
Hope was more keenly interested and more likely to remember 
what occurred. Lieut. Hope states that he explained that 
this shell was to be used with rifled guns. General Boxer does 
not remember this, but urges with some force that Lieut. 
Hope had made a number of shells of the 24-pounder calibre, and 
bearing every mark of being intended to be fired from the 
24-pounder smooth gun. Eventually Lieut. Hope left his shell 
in the Royal Laboratory pattern-room. 

In 1865, during the Whitworth and Armstrong competitive 
trial, General Boxer fired, we believe, his first rifled shrapnel. 
We need not give a figure of this. We prefer rather to pass at 
once to the particular specimen of Boxer shrapnel shell, Fig. 1, 
that was given in the article we have referred to, which will serve 
as an exponent of the Boxer construction. 

On comparing this shell with that of Lieut. Hope, a general 
family resemblance will probably strike the reader. The powder 
is certainly at the bottom and the bullets are over it. The fuze 
acts through a tube down the centre. The question is, is this 
resemblance due to Lieut. Hope's peculiar views, or to the simple 
fact that the shell is necessarily elongated! Let us—nay, let 
Lieut. Hope place General Boxer in the position he could not 
fail to be in sooner or later, that of designing a shrapnel for rifled 
guns. (1) The shell must be elongated, that is a necessity. 
(2) General Boxer has always separated the powder and bullets, 
that is the essential element of the Boxer construction. Now 
where would he place the bursting charge ; in front, or on one 
side? He has already complained of that position. In the 
centre? He has already written of the evil effect of that in the 
shell he altered and termed the improved shrapnel. Can any 
one entertain a reasonable doubt that the charge would be placed 
where not only Lieut. Hope placed it, but where it has been 
placed, we believe, in every shrapnel shell designed either in 
America, or on the Continent—in the bottom, or behind the 
bullets? What can be learned from Lieut. Hope's shell except that 
this proper, but very easily arrived at principle! If the centre tube 
be urged as a feature copied from Lieut. Hope, we must refer to 
the Boxer improved shell, where the fuze acted down the centre 
to a bursting charge in a tin centre cylinder beneath it—the 
arrangement, in fact, made to patch up the old service shrapnel 
for the Crimean war, on the occasion on which General Boxer 
regretted having to place the charge in a central position. We 
doubt that Mr. Hope can urge that anything is to be learnt from 
his shell except the fact that powder is behind the bullets, a 
desideratum hardly less obvious than that of putting the bullet 
in front of the powder ina rifle, The entire construction of 
General Boxer's original shell, we maintain, shows that the con- 
sideration of position of the bursting charge influencing the flight 
of the bullets was constantly present to his mind. As a matter 
of fact, few artillery officers would believe that the cause of the 
varying effect of the shells seen to burst by Lieut. Hope was to 
be attributed to the cause to which he ascribes it, Nothing is 
more necessary to the effect of shrapnel than that it should be 
burst at a certain height, and at a certain distance, and nothing 
is more deceptive than the appearance of the burst in the air to 
an inexperienced eye. In fact, if Mr. Hope at this moment is 
capable of judging from the firing point where shrapnel burst 
with time fuzes, he deserves great credit. Few artillery officers 
understood how to handle shrapnel skilfully at the time of the 
Crimean war. It would, therefore, be a wonder if a!l the shells 
fired produced equally good effects. 

To pass on, however, to the other features that Mr. Hope 
notices—features existing in his shell and not in the Boxer pat- 
tern. Mr. Hope's mathematical knowledge led him to consider that 
a shell would carry more truly if the head were heavy and the 
centre of gravity near the front. Here again Mr. Hope starts 
on the same mathematical data that almost every one else has 
done on taking up the subject ; but the results of investigation 
have ended almost invariably, we believe, in the conclusion being 
eventually come to that the centre of gravity ought to be near 
the centre of the figure. As a matter of fact, every rifled pro- 
jectile—whether for cannon or small arms—where the weight 
was forward, has eventually been beaten in accuracy by a some- 
what similar one with the weight a little behind the centre of 
gravity. If Lieut. Hope likes to float service projectiles in mer- 
cury, or balance them‘over a straight edge, he may try the experi- 
ment himself. The only exceptions we know of to the contrary 
are some of the Entield rifle bullets, which shot rather better 
with the slow twist of the long rifle when the weight was 
in a more forward position, but better with the short 
rifle and quick twist when removed further back. We put 
the question thus practically for to discuss it theoretically 

will be found to require the application of the highest mathe- 
matics, and is not at all the simple question that seems to be 
contemplated by Mr. Hope. The wooden head of the Boxer 
shrapnel, though not altogether unobjectionable, brings the 
centre of gravity into the proper posit.on for good shooting. 
It does more, it makes the length a proper shooting one, 
and one which corresponds to that of the other projectiles 
for the same gun. Lastly, it is made light, because it 
is lightly attached ; for if heavy, there might be a danger of its own 
inertia detaching it from the body in the bore of the gun when 
the latter commenced its sudden rapid rotation. The features 
of the grooves and disposition of metal in the Boxer shell are 
really essential elements in its success. These are altogether 
overlooked by the Standard. If we were to do the same, we 
should concur in the opinion that General Boxer had no right to 
patent the principle of putting powder behind bullets ; but we 
maintain that neither could Mr. Hope have done so. 

We next pass on to the historical view of the question. Mr. 
Hope, having left his shell in General Boxer’s charge, thinks no 
more about it until he hears of the name of the Boxer shrapnel. 
He is then shocked—we doubt not really injured and shocked— 
by the apparent resemblance of the successful shell to his own. 
He goes down to Woolwich, and asks for his shell, and finds it, 
not stowed away, but handed to him at once by Mr. Pemberton, 
the storeman in charge of the pattern room, being found on, we 
believe, the left-hand side of the public entrance leading to both 
the department pattern rooms. Mr. Hope then raises his point, 
and a drawing is made and extracts entered in the office of the 
Select Committee, This leads toa long correspondence. General 
Lefroy appears to have decided against the claim, he being, it 
should be observed, an officer who was the constant professional 
opponent of General Boxer, and the advocate of many prin- 
ciples belonging to the Armstrong shells as contrasted with 
those of General Boxer. Eventually the correspondence is closed, 
and Mr. Hope makes his appeal to the press. 

In trying to look at the matter impartially we consider that 
General Boxer ought to have acted otherwise—he ought to have 
referred Mr. Hope again to the Ordnance Select Committee, and 
reminded him that he himself was not the person to whom he 
ought to submit his design officially. In General Boxer’s place 
we should have said, “ The shell you have shown me is wrong in 
all its details, but you are perfectly right in putting your powder 
behind your bullets. I should do the same if I were dealing with 
rifled guns, These, however, as far as they have been tried, have 
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failed, and they do not now seem likely to come into the service. 
Vired from asmooth-bore gun, your shell, if it did not break up, 
would turn overand over, If you think I am taking a prejudiced 
view of the matter, which you may naturally do—for I am as you 
well know an inventor—take your design again to the Ordnance 
Select Committee and register it, and you will at all eveats do 
the utmost that in the present stage of the matter can be done.” 
If General Boxer did nothing of this kind, we do net believe it 
was from the wish to pirate ideas from Mr. Hope, but from not 
laying much stress upon the design, or from carelessness, The shel 
remained where it was left. It might have been easily made 
away with, but it was there at hand directly it was wanted, thus 
General Boxer himself preserved the evidence that Mr. Hope 
relies on. 

Mr. Hope does not ask for a pecuniary reward ; he thinks, 
however, that the shell ought to be called the “ Hope Shrapnel 
Shell.” In writing about the question, we are making known 
so far as we can learn it, all that he suggested. Mr. Hope 
brought General Boxer a shell embodying a principle that we 
maintain was manifestly known, not only to General Boxer, but 
to every scientific artillery officer—let him have full credit for 
it. That shell, however, may be held very reasonably and 
fairly to be as much a “ Boxer” as it was a “Shrapnel” shell. 
Atall events, if it had been made so that it would fire without 
breaking up, and yet open in the air by a time fuze, it would 
have been clearly a Boxer shell. Is it reasonable to say that 
General Boxer ought to have accepted this design, the actual 
details of which would not bear a minute’s criticism, as a new 
or improved one? If Mr. Hope doubts our estimate of his 
shell, let him fire a few. Then when rifled shell came in and 
General Boxer made exactly the most natural modification of 
his own diaphragm shell to suit the conditions of rifled ordnance, 
would it be anything short of monstrous to call it a Hope 
shell, because that officer knew that the powder ought to be 
behind the bullets when it could be so placed ? 

Lastly, is General Boxer to be considered to have behaved 
unfairly after carefully keeping for Mr. Hope the specimen of 
his shell, which now is the main foundation of his claim, and 
thus supplying the link apparently lost by the members of the 
Select Committee, the very body whose duty it was to have kept 
a record of any invention ? 





SOCTETY OF TELEGRAPH ENGINEERS. 

On Wednesday evening, the 10th inst., the annual general 
meeting was held at the Institution of Civil Engineers, Mr. W. 
H. Preece in the chair. It was announced that the ballot for 
the election of the president, council, and officers would be 
closed half an hour after the commencement of the meeting. Mr. 
Winter and Lieut. Ramsay were named scrutineers. The secretary 
read a list of candidates to be ballotted for as members and 
associates, the result of which election is given further down. 
In accordance with the statutes the chairman next announced 
the resignation of the president and council of the Society. In 
their annual report stress was laid upon the assistance rendered 
them by the Institution of Civil Engineers. The use of the 
theatre and all lighting arrangements had been placed at their 
disposal, frec of all expense, by that parent institution. The 
growth of the Society had not been as rapid as in the previous 
year, but it was, nevertheless, highly satisfactory. The total in- 
crease over the preceding year of members of all classes has been 
159 ; the total number of all classes at the present time being 512. 
The relative numbers at the annual meeting in 1872, and at the 
present time, are :— 








1872 1873 Increase 
Ifonorary Members .. «ss os 8 oe O oe Bee 3 
Foreign .. os co cc @ oo 51 .. 31 
Ordinary eo « co of 1B co 3 wp DW 
Associates cc ce ce of +. oe ce 178 oe 280 102 
Students a ee ae ee ee ee 2 oe 5 we 3 
353 512 159 
Death has been very a among the young society. Sir Fran- 
cis Ronald, the father of telegraphy, has passed away. Also Mr. 


Charles Lendi, of Berne, one of the original members of the Society, 
Sir Donald McLeod, Captain Langham Rokeby, Mr. George Saward, 
and Mr, Theiler. The financial position of the society is eminently 
satisfactory. From the present position of affairs it appears that 
there is a balance in hand of £540, exclusive of the value of the 
** Journal,” and of subscriptions over due. For some time past the 
council, by means of their sub-committee, have been endeavouring 
to obtain rooms suitable for a library and office, which would be 
used as a council-room, and also a general reading-room for mem- 
bers. They have at length received commodious rooms in No. 4, 
Broad Sanctuary, which, it is hoped, will be ready for occupation 
early inJanuary. Agreeably to the statutes of the Society it is 
permitted to elect honorary members, whoshall be distinguished indi- 
viduals, eminent for science and experience in pursuits connected 
with the profession of telegraphy. During the past year the coun- 
cil proposed the following distinguished names as the first honorary 
members of the Society :--Sir George Biddell Airy, K.C.B., Astro- 
nomer Royal; General Sir Edwin Sabin, K,C.B., R.A.; Pro- 
fessor William Weber, F.R.S. The appointments were accepted. 
In order to cultivate foreign relations and to enable them to rise 
to the dignity of an international institution, the Society contem- 
plate « system of corresponding secretaries, The council have 
decided upon offering to eminent telegraph officials in foreign 
states and English colonies an appointment to be termed, ‘‘ Local 
Honorary Secretaries,” In pursuance of this object the following 
letter was sent to heads of departments :— 
Society of Telegraph Engineers, 5, Westminster- 

Sir,-- chambers, London, 8. W. 

tam desired by the president and council of the Society of Telegraph 
Engineers to invite your co-operation in extending the Society and in 
increasing the number of its bers, and juently the scope of the 
utility of the Society. 

It is proposed to establish in each country an'honorary appointment, to 
be filled by a member of the Society, whose position, telegraphically con- 
sidered, will enable him to reflect honour upon the Society. 

The appointment will be termed ‘* Local Honorary Secretary,” and the 
duties attached to such office are but nominal, the main object being to 
advance the Society by obtaining an increase in members, and to act, 
when required, between the council and the various foreign members 
resident in the same country as the Local Honorary Secretary. 

I have the honour, therefore, to ask, on the part of our council, your 
acceptance of the appointment of the Society’s Honorary Secretary for 
, and to assure you that your acceptance of it will meet with the 
greatest gratification, as they believe it will tend materially to the 
Society's advancement. 

I have the honour to be, Sir, 
Your obedient sqrvant, 
Geo. KE. Preece, Secretary. 








Previously, however, the council had elected the following 
gentlemen :—Colonel Robinson, R.E., Director-General of Indian 
‘Velegraphs, Hon. Secretary for India; Mr. W. E. Ayrton, Pro- 
ina Natural Philosophy, The College, Yokohama, for Japan; 
and, in reply to circulars received, M. D’Amico, Director-General 
of Pelegraphs, Italy, for Italy; M. Nielsen, Director-General of 
Te phs, Norway, for Norway; M. Delarge, Inspector of Tele- 
graphs, for Belgium. . ’ 

Among the alterations made in the rules and regulations of the 
Society, the following are the more important:—Rule 2: “‘ Every 
member shall have been previously elected as an Associate;” these 
words have been left out so as to leave it within the discretion of 
the council to elect a member direct, the double election having 
frequently proved an objection, The t of position for 
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life members has been reduced from 25 havens to £21, and foreign 
bers and iates are now allowed to cempound for the sum 
of £10, A soirée should have been held this year, but from the 
unfinished state of the new Post-office buildings, where it was 
intended to be held, was unavoidably oe ayant The constant 
attention of Mr. Scudamore to the call of his country has, unfortu- 
nately, prevented him from epuating to the duties of as 
ya the meetings of the Society as often as he would wish to have 
one, 
‘Bhe Commissioners of the International Exhibition of 1874 
addressed the following communication to the Society:—__.. 
Upper Kensington Gore, London, 8.W. 

Sir,— 27th November, 1873. 
The Committee for Class 14, Scientific Inventions, 
International Exhibition of 1874, at their recent ting, 
her Majesty’s Commissioners to apply to the Society of Telegraph 
Engineers to exhibit in the class in question su ities as may have 
come under their notice, or to advise the committee how to obtain any 

such novelties for exhibition. = 

I am, therefore, to express the hope that your will be willing 
to render her Majesty’s Commissioners the benefit of their valuable 
assistance in this matter. 

? I have the honour to be, Sir, 
Your obedient servant, 
T. A. WINGLER. 
Secretary for the International Exhibition. 
The Secretary of the Society of Telegraph Engineers, 
5, Westminster-chambers, Victoria-street. 


The council appreciate the offer made, and consider it would be 
most important to the interests of the Society that they should 
be prominently represented amongst the class of inventors, &c., in 
the new Exhibition. They, therefore, consider it desirable that 
all the members of the Society should be written to in order that 
should they have inventions or apparatus of any novel kind, they 
would undoubtedly add to the lustre of the Society by exhibiting 
under their auspices, The secretary has been directed to corre- 
spond with all members on this point. In the course of next 
session the council propose issuing invitations for the contribution 
of papers on specific points. Ultimately, it is probable as the 
finances of the Society improve, premiums will be offered for such 
contributions as are deserving of special merit. 

A vote of thanks to the Institute of Civil Engineers for their 
generous assistance was carried with acclamation. The result of 
the ballot for the election of president, council, and officers, was 
then announced from the chair. It was as follows :—President, 
Sir William Thomson, F.R.S.; past presidents, Mr, Frank Ives 
Scudamore, C.B., and Mr. C. W. Siemens, F.R.S.; vice-presidents, 
Lord Lindsay, Mr. Latimer Clark, Mr. RK. 8. Culley, Professor 
Foster, F.R.S.; members of council, Lieut-Col. Stotherd, R.E., 
Major Webber, R.E., Major Malcolm, R.E., Prof. Williamson, 
F.R.S., Prof. Abel, F.R.S., Messrs. C. V. Walker, F.R.S., C. F. 
Varley, F.R.S., W. H. Preece, R. Sabine, C.E, Spagnoletti, Carl 
Si , W. Whiteh ; assistant members of council, Lieut. 
Watson, R.E., Dr. A. Muirhead, Mr. Andrew Bell ; auditors, J. 
Wagstaff Blundell, and Fred C. Danvers, India-Office ; treasurer, 
Major Webber, R.E., 101, @annon-street, E.C.; hon secretary, 
Major Frank Bolton; hon solicitors, Messrs. Wilson, Baistows 
and Carpmael; secretary, Geo. E. Preece. The office is at 5, 
Westminster-chambers, London, 8. W. 

The discussion of Mr. G. E. Preece’s paper on underground 
telegraphs was then resumed. 

Major Webber said that in completing the test of the cable, 
which the author had described, he had omitted one essential item, 
at least it appeared so from the context of the paper. If the re- 
quired explanatiog was contained in it he must have missed it. 
The deficiency in his, Mr. Preece’s, mode of testing lay in his not 
testing the joints between section and section, nor was the method 
applied to these tests applicable to the intermediate joints. If he 
was correct in his conclusion it could not be said that the cable 
had been satisfactorily tested. He was not favourable to the use 
of invisible conductors, except in submarine lines. One of the 
incentives to the employment of underground lines was the trouble 
which was caused by townships in the establishing of over-head 
lines. The telegraph companies obtained legal powers for laying 
down underground telegraph lines almost anywhere. In the con- 
struction of over-head lines, however, the sanction of the districts 
had to be obtained. In no country in Europe were as many under- 
ground wires to be found as in this. Over-head lines are no eye- 
sores to continental people, and arbitrary governments override all 
opposition. If at any of the beautiful watering places on our 
coast it were proposed to erect a telegraph line, the thing would 
be designated an act of barbarism. This state of affairs had led us 
not to lose sight of the value of underground telegraphs aitogether. 
It was, however, one thing to lay down a line, and another thing 
to maintain it in efficient working order. For an overhead line we 
have sufficient data, and the deterioration of the materials em- 
ployed give little trouble. Old underground lines were notorious 
for their inefficiency. What were the suggestions now offered for 
the maintenance of the line which had been described by Mr. 
Preece? Unless they were cogent and comprehensive it was a pity 
to lay down costly lines and hand them over to gradual and certain 
deterioration. 

Mr. R. Gray thought that an easier and better mode of testing 
might have been employed than that mentioned by Mr. Preece. 
If the joint were tested by the ordinary percentage test with a 
given battery power it could be submerged in the trough and 
tested again. Any leakage over the first test would have to be 
ascribed to leakage in the joint. This plan weuld meet the objec- 
tion expressed by the previous speaker as to the testing of joints 
between section and section. 

Mr. W. Hancock wished to remark in reference to what had been 
stated by a German member at the last meeting as to priority of 
experiments with underground lines, that shortly after Professor 
Faraday had explained the value of gutta-percha as an insulating 
substance, the Electric Telegraph Oompany turned their at- 
tention to it, In 1846 or 1847 Mr. Hitchin, of said company, ap- 
plied to his father with the view of insulating wires by means of 
gutta-percha coatings. Ome of the processes in use at that time 
was to roll the gutta-percha through two semi-circular rollers, and 
the specimens turned out in 1847 were made in this way. The 
mischief in this process was that at the junction of the rollers 
the gutta-percha burst, exposing the copper. In 1848 his (Mr. 
Hancock’s) father invented and patented the gutta-percha cover- 
ing machine, which ever since had been used for underground 
wires, All the experiments made at that time tended to 
having several wires in one core. Seven small gutta-percha 
wires were put together, making five-sixteenths of an inch in 
diameter. The earliest laid in London had three No, 16 copper 
wires enclosed in one core of jin. in diameter. It was then the 
practice to run the wires through the machine and lay on one coat 
only. This was found to be objectionable on several grounds. A 
fault in one place spoiled a great length of wire. i 
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Moreover, in 
coiling the wires became loose inside, and were forced one upon 
another. Monetary considerations arose with the rise in the price 
of the dielectric from 2s, to 2s, 3d. per lb, Gutta-percha came to 
8s. per lb., and that fact materially assisted in further improve- 
ments. In repairing it was found that the breakdown of one 
of the wires meant the taking up of every one of them in the core, 
and it was at last resolved to have single wires double covered. 
They came into use in 1850 or 1851. He had seen some earl, 

specimens on the Continent; they hada od covering only, anc 

were covered with flower of sulphur with gutta-percha; this 
turned very brittle in time. Besides this the copper was affected 
by the proximity of the sulphur and eaten away. In 1851 the first 
subimarine wire was laid by the Submarine Telegraph Company. It 
had but a short existence, and was ultimately laid merely to save 
the Government concession. It was a single No. 16 len 
covered with one coat of gutta-percha; — din, in eter. 
A concession for ten years been granted on the condition that 
within a year’s time a message should be sent across the Channel, 





This was effected by the cable just described, and one messagé 
saved the concession. One of the earliest proposals was made by 
Mr. Francis Wishart, Secretary of the Society of Arts, who 
evidently believed it impossible to have a covered wire in gutta- 
percha without a joint. His proposal was to have a solid gutta- 
percha core grooved at the four quarters for the insertion of copper 
wires. 

—— exhibited a piece of wood containing wires of the 
very first 5-wire needle telegraph, laid between Euston and Camden 
by Cook and Wheatstone, in order to convince Stephenson of the 
eee of telegraphs, The date of this experiment was 1837 
or 1838. 

The discussion was then adjourned. 

The ballot for candidates resulted in the election of the followin 
gentlemen :—Members: Messrs. Charles Tedd, Postmaster Gen 
of South Australia; Sam. McGorran, Melbourne; KE. C. Cracknell, 
Sidney; W. F. Cracknell, Brisbane; W. H. Bailey, C. Gerhardi, J. 
Sprague ; Foreign members : F. C. Guilleaume, Prussia, M. G. 
Kellogg, Chicago; L. Schaeffer, Japan; W. W. Cargiel, Japan ; 
Associates: R. K. Gray, G. O. Spratt, W. Collins, J. Douglas, W. 
Slater (Rio Janeiro); A. Eden, A. Hilliard, J. Allen (Buenos 
Ayres); B. C. Malloy, H. Davy, E. Kaiser, O. Stewart, G. Charles, 
J. Brogden. 


LEGAL INTELLIGENCE. 


'( Before the-Attorney General.) 
SWAIN V. SCOTT. 

This was an application for letters patent by George Lamb 
Scott, engineer, of Manchester, for improvements in cupola 
and blast furnaces, for which he obtained provisional protec- 
tion on the 20th day of May last, and the grant of letters patent was 
opposed by Josiah Swain, of Oldham, the inventor of a cupola fur- 
nace, for which he obtained letters patent, No. 1723, on the 16th 
day of June, 1870, which was illustrated in our impression for Sep- 
tember 12th, 1873, and is now being worked by Swain’s Patent 
Cupola Company, Limited ; the grounds of objections being that 
the inventions were identical. 

The matter came on for hearing before the Attorney-General on 
Wednesday last, when Mr. T. Aston, Q.C., instructed by Messrs. 
Blair and Binney, solicitors, and Mr. W. T. Mabley, patent agent, 
of Manchester, appeared on behalf of Mr. George Lamb Scott in 
support of the ee and Mr. Herschell, Q.C., and Mr. Mac- 
rory, instructed by Mr. John G. Wilson, patent agent, of Man- 
chester, appeared for Mr. Josiah Swain in opposition. 

Mr. Aston, Q.C., in opening the case, explained the nature of 
Scott’s invention, maintaining that it was simpler and less expen- 
sive in construction than that of Swain’s. That the molten metal 
chamber was contained within the cupola instead of being con- 
structed on ene side, and that the hot blast into such chamber was 
introduced in a more dict manner than in Swain’s cupola 
furnace. He further alle ed that the saving in fuel in the use of 
Scott’s furnace was es’.mated at no less than £300 per annum. 
Models and drawings of both inventions were produced, when the 
Attorney-General expressed his inability to see any difference in 
principle between them, 

Mr. Herschell, Q.C., contended that Scott’s application was not 
only anticipated by Swain’s patent, but that a precisely similar 
modification to Scott’s had been used at several foundries during 
the last three years since the date of Swain’s patent, and notably 
at Messrs. Jones and Co,’s sewing machine manufactory at Guide 
Bridge. He produced statutory declarations in proof of his asser- 
tion, when Mr. Aston submitted that the furnaces alluded to by 
Mr. Herschell were all unsuccessful experiments, and therefore 
ought hot to prevent the issue of letters patent to Mr. Scott. He 
asked the Attorney-General not to refuse the patent to Mr. Scott, 
as if his invention was an infringment of Swain’s patent, he 
(Swain) could afterwards recover royalties for such infringment. 

The Attorney-General replied that being satisfied as he was that 
the inventions were alike in principle, he could not, therefore, 
think of throwing the burden of a lawsuit upon Mr. Swain to 
defend his patent as against a subsequent patent now being asked 
by {Mr. Scott for the same invention ; but in order to give Mr. 
Aston an opportunity to send him any authorities or to cite cases 
bearing upon the other points raised before him, he would defer 
his decision for a day. 

The Attorney-General, on Friday, decided that the application 
of Mr, Scott should be absolutely refused, and that no letters 
patent should issue to him accordingly. 








Ar a meeting of Scotch miners’ delegates at Glasgow on Wed- 
nesday Mr. Macdonald, the president, said that no one could fail 
to perceive that there were indications of a diminished trade at 

and. The unsatisfactory position of the miners in America would 
send many hands over to England and Scotland. 


LONDON INTERNATAONAL EXHIBITION, 1874.—The testing of the 
stoves sent in for competition for the Society of.Arts’ prizes, will 
shortly commence, half of the testing rooms being nearly com- 
pleted. These rooms are being built by Mr. Nicoll, on his patent 
method of concrete building. A large number of stoves have been 
received, the numbers of competitors being 104. 


Coke From LicNniTESs.—In a paper read before the American 
Institute, of Mining Engineers, at Easton, Pa., by A. Eilers, the 
author called attention to the fact that some eoke made in gas 
retorts from the lignite of Trinidad, Colorado, was the first good 
coke for smelting p' es ever made from lignite alone in America. 
It has so far always been found necessary to mix bituminous coal 
from the coal measures proper, tar or similar materials with 
lignites, in order to produce a coke, which even then was in most 

s only an indifferent fuel for the shaft furnace. As is seen 
he coke here presented will answer for all puvposes of lead and 
copper smelting in shaft furnaces, and if made in proper coke ovens 
it will probably be sufficiently dense to carry the high smelting 
column of the iron blast furnace. The second piece of coke, in 
which pieces of charred coal are seen held together by 
a regularly coked material, is made from a mixture of 
three-parts of Caiion City and one-part of Trinidad lignite, 
It is sufficiently firm for use under the retorts and for house- 
hold purposes, while the residuum remaining in the retorts, when 
Caiion City lignite alone is used, cannot be employed for any such 
purposes, as it does not swell at all, but retains the structure of 
the coal and breaks nearly all into pieces of less than a cubic inch 
in size. By effecting the above mixture the whole residuum has 
now a market value, and an excellent gas is produced at the same 
time. The specimen of Trinidad lignite presents, as is seen, no 
marked characteristics which would distinguish it from a good 
bituminous coal. One pound of it furnishes 4°23 cubic feet of 
purified gas, without the use of an exhauster, and 55 per cent. of 
the coal remains as coke, Trinidad, where this coal occurs in ter- 
tiary strata, is ninety miles south of the present end of the Denver 
and Rio Grand Railroad, and for shaft distance the lignite is now 
brought in wagons. This brings the cost of a ton in Denver at 
present up to 20 dols., which is, of course, too high a price for 
metallurgical purposes. But the gasworks at Denver find it to 
their interest to use it even at present, together with Caiion City 
lignite, which costs 7 dols., in the proportions above given. The 
Trinidad bed is reported to be from 4ft. to’ 9ft. thick, the extent 
not being stated. Wm. J. Fay, superintendent of the Denver 
Gasworks, reports that there is very little sulphur in this mate- 
rial. The importance of this bed for the metallurgical interests 
of the far West cannot be overrated, when we know that, at pre- 
sent, Eastern coke costs, at Denver, 22 dols., and at Salt Lake City 
30 dols. per ton. It is ex) that the Rio Grand Railroad will 
reach the locality in less t six months, when the coal can be 
laid down in Denver for about 6 dols, per ton, 
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RAILWAY MATTERS. 


THE North-Eastern Railway offer to signalmen on that line a 
bonus of 25s. at the end of every quarter to every signalman who 
has no neglect of duty proved against him. 

AN ingenious gentleman of Bath has invented ‘‘a device for 
preventing railway accidents from being fatal.” It consists, says 
the Figaro, of a common road wagon, by always travelling in which 
the passenger will escape with his life if he is careful. 

An original project is being discussed in the Constitutional 
Assembly of Panama for neutralising a section of the Isthmus, 
about twenty miles wide, to include the town of Panama and the 
railway. _A bill to promote this object has passed a first reading. 

A RAILWAY BRIDGE which was in course of construction over 
the Somerset Coal Canal, at Millford, near Bath, fell yesterday, 
the masonry, it is supposed, not being properly set in consequence 
of the frost. Two men who were at work underneath the bridge 
were buried under the débris, which fell into the canal. 


THE commission on the project of a submarine tunnel between 
France and England held a sitting in Paris on Sunday. Man 
delegates and engineers were present, and the meeting was unani- 
mously of opinion that the establishment of a submarine railway 
between the two countries should be declared to be a matter of 
public utility. The commissioners have terminated their labours, 

INSTANCES having occurred of soldiers travelling by mail or 
express trains when proceeding on duty, commanding and other 
officers have been instructed to take care that, in future, soldiers 
travel only by ordinary trains, unless special orders to the contrary 
are given. Who car say, after this, that the governing body of 
the country does not keep a watchful eye over the safety of its 
gallant defenders? 


THE Railway News says that twelve of the largest claims upon 
the Government arising out of the purchase of the telegraphs have 
been submitted to arbitration. The latest parliamentary returns 
show that the sum paid for taking over the telegraphs was nearly 
£6,000,600. It is probable that when the whole of the claims are 
disposed of the cost to the country will not be far short of 
£10,000,000 or £12,000,000. 

THE Correspondance Scandinave says that two Danes, MM. S. 
Edwards and C. F. V. Petersen, have applied to the King of 
Sweden for a concession of the right to make a tunnel under the 
Sound. In support of their request they have forwarded a letter 
from the Danish Minister of the Interior agreeing to give them a 
similar concession as regards Denmark if they can show by the 1st 
September, 1874, that they can command the needful capital. 


Tur Erie Railway Co. are going into the coal business. They 
have already obtained control of over 2000 acres, the greater part 
of it in the Lackawanna Valley. Engineers are already surveying 
a branch line from the main line to the coal-fields. They Som 
been large consumers of coal, as the records for the past year will 
show:— Anthracite carried 2,381,985 tons, as follows: from 
Hawley, 1,300,799 ; from Honesdale, 599,763; from Carbondale, 
405,886 ; from Binghampton, 75,537 ; anthracite and bituminous— 
from Waverly, 439,268 ; bituminous—-from Corning, 627,391; and 
from Alton, 1825 tons. 


THERE is much excitement among the 500 enginemen employed 
by the New York Central and Hudson River Railway Company at 
a,proposed decrease in their pay. Heretofore they have been paid 
a certain daily rate, 125 miles run being counted as a day’s work. 
It is now proposed to pay .regular daily wages for each day on 
which a run is made without regard to mileage. The effect of this 
it is said, will be to diminish the average earnings from 125 dols., 
to 100 dols. per month, A reduction is made necessary, it is 
said, by the great decrease both in passenger and freight traffic, 
A meeting was held in Albany, November 17, at which Mr. 
Charles Wilson, Grand Chief Engineer of the Brotherhood of 
Locomotive Engineers, was present. The decision arrived at by 
the meeting will be presented by Mr. Wilson to the managers of 
the road, and an effort made to arrange a compromise. 


MEXICAN papers inform us that little progress has been made 
in Congress in considering the railroad projects, which are three 
in number: that of the International Company, represented by 
Mr. Edward Lee Plumb, which last spring completed a contract 
with the Executive, which it remains with Congress to ratify, 
modify, or reject ; that of the Union Contract Company, which 
during the present session of Congress has been made to cover 
almost identically the same ground as Mr. Plumb’s, with some 
difference in terms, and is nowrepresented by Mr. James Sullivan, 
instead of General Rosecrans; and that of a new Mexican com- 
pany, composed of fourteen native and foreign merchants, who 
propose to do just about the same work, and hope to get the 
money in Europe. The ‘‘Second Committee on Industry” has 
the matter in charge, but instead of passingijudgment upon the 
contract signed by the Executive and Mr. Plumb, it had so far 
spent its time in an effort to reconcile or consolidate the three 
p.rties, which seems a hopeless task, 


AMERICAN papers notice the completionrecently, at the machine 
shop in Gloucester, New Jersey, of a 4-ton locomotive, or steam 
velocipede, resting upon two wheels, one following the other, and 
designed to run on one rail, The rail or track upon which it is to 
run, a sample of which is laid in the yard of the builders, is styled a 
** Prismoid, or one track railway,” and is composed of several thick- 
nesses of plank, built up in the style of an inverted keel of a vessel, 
with a flat railon the apex. Upon trial a speed of about twelve 
miles anhour was attained, andthe inventor and patentee claims that 
the speed can be almost doubled on a lengthened track. The 
track — which the trial was made contained 36ft. of lumber 
and 18 Ib. of iron to the lineal foot, proving itself equal to a span 
of 20ft., remaining firm and unyielding under the pressure of the 
engine as it traversed the road. The revolving flanges attached to 
the engine, and which run on the outsides of each wheel, it is 
said, absolutely lock the rolling stock to the prism, and obviate 
the necessity of so much heavy rolling stock in light traffic at a 
high rate of speed. It is also claimed that a prismoidal railway, 
built with a base of 14in., angles 45 deg., can be built at a cost’of 
3000 dols. per mile. The inventor is of opinion that his engine 
and track are particularly adapted for the propelling of canal 
boats, The engine was to be shipped to Atlanta, Georgia, where 
it goes into operation on a street railroad, built at an elevation of 
12ft. above the side walk. 


Messrs. T. KNIGHT AND Co, (late Knight, Merry and Co.), rail- 
way lamp manufacturers and tin-plate workers, Leopold-street, 
Birmingham, have received an order from the proprietors of the 
Tarapaca Railway, Peru, for some locomotive head lamps of a very 
powerful character. Exclusive of the dome or funnel, the lamps 
are cubical in shape, being 2ft. high, 2ft. wide, and 1ft. Gin. deep. 
From the bottom to the top of the dome the height is 3ft. 4in. 
They ——- nearly 1 cwt. each, the iron hooks’by which they are 
suspended to the engine alone weighing 28 Ib. They are made of 
tinned iron and tin, the covered top being spun in copper, and in 
front there is an 18in, dished or concave lens. Theie are two 
handles of special medieval design, one on each side near the to; 
for lifting them. The ornamentation of the lamps is very tasteful. 
First they are japanned, and then the front and sides are ‘‘picked 
out” in solid gold in medieval design, which is enlivened here 
and there with colour. Another f of their extraordinary 
size is to be found in the fact that the cistern is constructed to 
hold two gallons of oil; and some idea of the amount of light they 
will produce may be formed when it is stated that each cistern is 
provided with ten burners. ese burners, which are arranged in 
a row in front of the reflector, are simply tubes (such as common 
oil lamps have for holding wicks. The reflectors measure 12in, 
in diameter. It is just a fortnight since the order was recei 


by the firm for a dozen lamps of this kind, and six of them 
despatched to their destination on Saturday, the other six 
uearly completed, ee 


NOTES AND MEMORANDA. 

PROFESSOR OWEN has just discovered in the London ~ at 
Sheppey a new fossil bird with teeth somewhat resembling those 
of the Australian hooded lizard. He concludes it to have been 
web-footed and a fish-eater. No evidence of true teeth has pre- 
viously been known in any bird. 

SHELLAC is said to be adulterated with resin sometimes, and the 


narily available. Others recommend dissolving the shellac in 
dilute muriatic and acetic acid, which will not affect resin. 


PYROMETERS which are based on the different expansion of 


bst, after 





different metals are not exact, because the 
never acquire their original size. The calorimetric method for 
measuring high temperatures can be used for measurements which 
do not require great exactness. The dissociation-pyrometer of 
Lemy was found totally inaccurate, while the pyrometer of 
Siemens proved perfectly reliable. 

M. Maecnis-LAuENS, of Toulouse, adds charcoal to coal-tar (33 
per cent. of the latter), and thus obtains a light and porous powder, 
which does not irritate wounds, and which is easily washed off 
with cold water. This combination, says the Lancet, is a vrsy useful 
mixture of two antiseptic substances. The charcoal absorbs the 
gases formed by fermentation, congulates the albumen, and prevents 
its d position ; thus effectually assisting the carbolic acid con- 
tained in coal-tar. 

FRENCH physicians, as a rule, hold to the fungoid theory of 
cholera, ae one of their number has been experimenting with the 
carbolate of ammonia in cases of cholera, so far, it is said, with 
encouraging success. One physician—Dr. Déclat—looks upon car- 
bolic acid as a prophylactic, to be used in the ordinary ~~ of diet 
during epidemics. It is taken in the form of —. When a 
patient is attacked with cholera, the syrup should be administered 
and a dilute solution of the acid injected. In severe cases, the 
doctor employs a syrup of carbolate of ammonia, with subcuta- 
neous injections of the same; and he is so confident as to the 
efficacy of his remedy, that, in cases where dissolution is impend- 
ing, he injects a solution of the carbolate of ammonia directly into 
the veins. 

M. Jannetroz, in Les Mondes, says that, on throwing a frag- 


ment or a crystal of bisulphate of potash, 4 beso, on roughly 


ground galena, a very ible disengag t of sulphuretted 
hydrogen ensues. If the two substances be ground together the 
odour becomes almost insupportable. It is well known that sul- 
phuric acid, mixed or even warmed with galena, does not give any 

ible disengag t of sulphuretted hydrogen, nor do the sul- 
phurets of antimony, of iron, of mercury, of silver, or even those 
in which the lead and sulphur do not form an isolated combination, 
give such results with the bisulphate. But if to any mixture 
whatever a fragment of pure sulphuret of lead be added at the 
moment when the rubbing or grinding of the whole with bisulphate 
of potash takes place, sulphydric acid is given off. 

MITSCHERLICH has recently discovered a new mode by which, by 
direct analysis, not only the carbon, oxygen, and hydrogen in an 
organic substance can be determined, but also the chlorine, 
bromine, sulphur, iodine, phosphorus, and probably also the 
nitrogen therein contained. The organic material is brought to 
combustion with oxide of mercury, the results of which process 
are water, carbonic acid, and mercury. The two former are 
weighed in the ordinary manner. The weight of the mercury 
formed serves to determine the quantity of oxygen due to com- 
bustion, by subtracting which from that contained in the carbonic 
acid and the water, the total amount of oxygen existing in the sub- 














stance submitted to elementary analysis is found. If, however, 
the body under examination contains chlorine, bromine, or iodine, 
| these elements combine with the mercury set free, and are deter- 
| mined by weighing. Sulphur and phosphorus combine in the state 
of sulphate and phosphate. 
Tue following are some interesting statistics as to the working 
| of the German postal service in 1872. Toa a of 
| 34,341,035, there were 5720 post-offices, 898 being also used as 
| telegraph stations. There were 27,578 letter-boxes, 2202 shops 
| for the sale of post-cards and stamps, while the number of persons 
emnloyed in the service is close upon 50,000. The total number 
| of letters conveyed during the year was 422,589,498, and only 
| 162,901 were definitely returned to the unclaimed letter office. 
Of newspapers there were 226,868,255, and more than 47,000,000 
| articles were registred for transmission, representing a value of 
| £617,409,494 sterling, and a weight of 134,000 tons. The value of 
| the 11,351,866 post-oftice orders issued during the year was 
| £21,517,587 sterling, while 4,521,168 packages were sent through 
| the post only to be delivered on payment of the appended invoice 
| (contre remboursement as it is termed in France) ; 475,333,918 postage 
stamps were sold during the year, and the surplus of revenue over 
expenditure amounted to £629,237, or, £150,683 more than in 
1871. 

Or aniline colours Germany produces already now quite as much 
as all the remainder of Europe taken together inclusive of England, 
amounting in 1872 to a value of a millien and a half-sterling, and 
this production is expanding immensely at this moment, but it is 
almost put in the shade by the gigantic development of the trade 
in artificial alizarine. The latter product, which was only 
discovered in 1868 by two purely theoretical chemists, Graebe and 
Liebermann, in that most theoretical way which used to be 
sneered at not many years ago by so many “‘ practical” people in 
this country, has already led in 1873 to a production of 1100 tons, 
value £600,000, but one single works in Germany (there are ten or 
twelve in Germany, and one each in England and France) is now 
preparing for a production of 5000 tons of alizarine paste per 
annum. According to Dr. Lunge, the President of the Newcastle- 
on-Tyne Chemical Society, artificial alizarine is the outcome of 
intricate consecutive reactions in organic chemistry, and involves, 
quite apart from the highest chemical knowledge, a plant and a 
capital at least equal to thirty, if not to fifty times its weight of 
soda ash, 

Some interesting experiments with mosquitoes have lately been 
made by Professor Mayer in the United States, who, at the session 
of the Academy of Sciences at the Steven’s Institute, Hoboken, 
the other day, gave an account of his discoveries with regard to 
these insects. According to the Pa// Mall Gazette, he said that 
by placing a male mosquito under the microscope, and sounding 
various notes of tuning forks in the range of a sound given by 
the female mosyuito, the various fibres of the antennx of the male 
mosquito vibrated sympathetically to these various sounds. The 
longest fibres vibrated sympathetically to the grave notes, and the 
short fibres vibrated sympathetically to the higher notes; the fact 
that the nocturnal insects have highly organised antennz, while 
the diurnal ones have not, and also the fact that the anatomy of 
these parts of insects shows a highly developed nervous organisa- 
tion, leads to the inference that these facts form the first sure 
basis of reasoning in reference to the nature of the auditory appa- 
ratus of insects. The experiments were also extended in a direc- 
tion which added new facts to the physiology of the senses. If a 
sonorous impulse strike a fibre so that the direction of the impulse 
is iu the direction of the fibre, then the fibre remains stationary. 
But if the direction of the sound is at right angles to the fibre 
the fibre vibrates with its maximum intensity. Thus when a 
sound strikes the fibrils of an insect, those on one antenna are 
vibrated more powerfully than the fibrils on the other, and the 
insect naturally turns in the direction of that antenna which is 
most strongly shaken. The fibrils on the other antenna are now 
shaken with more and more intensity, until the insect, having 
turned his body so that both antennz vibrate with equal intensity, 
has placed his body in the direction of the sound. Experiments 
under the microscope show that the mosquito can thus detect to 
within five degrees the position of the sonorous centre, 
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fraud is not readily detected. Some say that the only positive | 
test is the spectrum analysis, but this is too scientific to be ordi- | 





list and detailed particulars of the safe loads, The girders are 
well proportioned, and any error in the calculations of st 

is . the safe side, assuming, of course, that the iron is of fair 
quality. 

WE understand that ata special meeting of the Whitby Piers 
and Harbour Commissioners, held last week, it was resolved to 
oppose the new dock scheme promoted by Mr. Elliot, M.P., for 
which he is seeking parliamentary powers this session, on the 
ground that it will narrow the harbour to a dangerous and incon- 
venient extent. 

THE close of the year bri with it the usual crop of new 
diaries, Messrs. Letts, Son, and Co.,as usual, issue them in several 
forms, more or less full of information, of a very useful character. 
It is, however, to be regretted that competition among publishers 
in all branches, results in a, perhaps, too early appearance of pub- 
lications of this kind. As an instance we End in many diaries 
purporting to give late information, that the Attorney-General is 
Sir John Coleridge and the Solicitor-General Sir Henry James. 
Surely a judicial change now of some comparative remoteness 
should be noticed. 

THE Manchester Guardian’s London coi mdent has informa- 
tion that the Royal Commission on Scientific Education will, in their 
next report, make several important recommendations i 
the British Museum and the Museum at South Kensington. It 
will, no doubt, —— the heart of Mr. Cole, C.B., to find that 
the Commission will express their disapproval of the proposal 
to place the institution in Kensington under the control of those 
who direct the older Museum in Great Russell-street. It is fur- 
ther anticipated that the Commission will suggest considerable 
modifications, possibly amounting to a reconstruction of the con- 
stitution under which the British Museum is at present governed. 


AT a recent meeting of the shareholders of Earle’s es 
and Engineering Company, Hull, at which a dividend of 124 per 
cent. was declared, it was announced that a new arrangement had 
been entered into between that company and Mr. E. J. Reed, C.B., 
who has hitherto been the chairman and managing director. 
Under this arrangement Mr. Reed has resigned the managing 
directorship, and with it the responsibilities connected with the 
local detailed management of the large establishments belonging 
to Earle’s Company, and for the performance of these duties a 
permanent resident manager will be appointed. Mr. Reed, how- 
ever, remains as the chairman of the company. 


THE new regulations promulgated by the manager of the Cale- 
donian Railway in reference to the coal traffic are causing a good 
deal of talk. This company, with others, has lately been so much 
blamed for injuring the coal trade by failing to supply enough of 
wagons that it was only natural the directors and manager should 
bestow some attention upon the subject. The result of that 
attention is to prove the truth of what our correspondent in Glas- 
gow has written over and over again, that there is in reality no 
deficiency of railway wagons were they only used in a legitimate 
way. Should the coalmasters hereafter desire to store their 
in the trucks they will have to pay for the privilege. 

THE Italian Government have come to an arrangement with the 
Roman Municipal Council as to the preliminaries respecting the 
works to be undertaken on the Tiber. The Government will con- 
tribute during thirty years 300,000 lire annually towards the 
execution of the works, but claims the right of expropriating all 
houses of which the sites may be necessary for constructing a 
Lungo Tevere after the model of the Florentine Lung’ Arno. The 
Government demands also the right to impose a special tax on all 
houses of which the value would be increased by the construction 
of the Lungo Tevere, and on all the ground now exposed to in- 
undations, which after the regulation of the bed of the river 
would be freed from them. 

Two iron steamers have been completed at Messrs, Hartupee 
and Co.’s foundry in Pittsburgh for service in South American 
waters. The vessels were built for the Rio Janeiro Steamship 
Navigation Company, and will be shipped in sections and put 
together on their arrival at Buenos Ayres. The smaller boat, with 
her machinery complete, only weighs 13,000 lb., and is 90ft. long, 
while the larger is 120ft. in length, 26ft. beam, and 44ft. hold. 
Messrs. Hartupee and Co. will probably soon receive another and 
a larger contract from the company, a correspondence relative 
thereto having taken place. These vessels after being put to 
gether are taken apart and packed in boxes, every piece being 
numbered, No less than 1200 boxes are required. 

Proressor N, L. SHALER, geologist of the State of Kentucky, 
in a recent letter to the Frankfort Yeoman, makes a suggestion for 
improving the navigation of the Ohio River, and preventing the 
destruction of property which its floods now occasion at intervals, 
by washing away its banks. The waste by floods of property 
bordering the river, is estimated by Professor Shaler at 400,000 dols. 
per annum. He thinks that both objects could be accomplished 
by simply planting willows upon the banks, as he finds that where- 
ever such a plantation has been effected the resulting growth not 
only holds the soil in which it is rooted, but accumulates that 
which is brought down by the river. The entire cost of planting 
the banks of the river from Pittsburgh to its mouth is estimated 
by Professor Shaler at 100,000 dols. 

Tuer boring operations for coal which have been carried on for a 
number of months on the Muir of Auchterarder, within a short 
distance of the town of that name, in Perthshire, have now been 
brought to aclose. Two bores were sunk, one about 80 fathoms 
to the east, and the other fully 20 fathoms to the west of the old 
bore of 1791. The last bore was put down as a test, but the 54in. 
seam of coal, said to have been found in the first bore, was not 
met with in the second. The experiment cost about £200, but the 
money is not all lost, for without lessening the flow of water from 
the old bore of 1791, two capital springs have been obtained, and 
these may yet be utilised for the benefit of the town. 


ANOTHER invention for refrigerating railway carriages has been 
tried on the East Indian Railway. The inventor is Mr. Pearson, 
carriage superintendent of the company. The invention consists 
of a large wheel for producing an artificial draught, which is 
placed in the corner of a third class carriage nearest the engine, and 
connected with one of the wheels of the carriage itself. As soon 
as the train is set in motion, a current of air is produced by the 
rotary motion and is circulated throughout the entire length of the 
train by means of a canvas conducting pipe, having two openings 
in each carriage, which can be closed and opened by the passengers 
at pleasure, A trial had been made with a train of five carriages 
to Chandernagore by some of the officials of the company, but at 
the departure of the last mail their report had not been made 
public. 

ALL the used to print the United States national currency 
on is said =) aie in the Glen Mills, near Westchester, Phila 
delphia, by a sixty-two-inch Fourdrinier machine. The principal 
peculiarity is that short pieces of red silk thread are mixed with 
the pulp, and this is poured on the wire cloth without going through 
a sieve, as this would retain the threads, Next from a separate 
contrivance worked in a very peculiar manner, a shower of short 
blue silk threads falls in strips on the paper while this is in the 

rocess of formation. One side of the paper is thus covered with 
bine lines, formed by the blue silk thread ; and this is used for the 
front of the greenback, on which these threads are distinctly 
visible, conform to the manner in which they were sw cially 
distributed, notwithstanding they are deeply enough embedded in 
the texture of the paper. e peculiarity of this machine is to 
make a paper so peculiar as to be practically imy to im ; 
and this is one of the principal guarantees against forgery in the 
possession of the Government, 
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THE SMITHFIELD OLUB SHOW. 

WE referred in our last impression to a new system—if we may 
use a phrase which is not strictly accurate—of ploughing intro- 
duced by Messrs. Fowler, of Leeds, and on the next page we illus- 
trate the windlass, which forms an essential feature in this 
system. Hitherto windlasses to be worked by portable engines 
have always been fitted with vertical drums, at least, if we 
except some very early expedients tried in the infancy of steam 
ploughing, and pronounced failures. Here, however, we have a 
double horizontal-drum windlass, from which the ropes are led in 
an angular direction, right and left. The windlass stands with 
its engine in the middle of length of the field, and a very simple 
anchor, standing on each headland, and travelling along it, serves 
to direct the ropes. It will be seen from the engraving that 
there is really little or nothing to describe ; the engraving ex- 
plaining itself. The principal advantage of the arrangement lies 
in the fact, that a good deal of manual labour in shifting 
tackle is avoided, and so fewer hands will do the work. 

While on the subject of steam ploughing we may mention 
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KEEN AND Dence’s ELEVATOR, 


that Mr. Barford was an exhibitor in this department. We have 
already referred at length to his arrangements in our notice of 
the Hull Show, and we believe he continues to do excellent work 
with his tackle. 

Messrs. Ransomes, Sims, and Head had a very nice selection of 
exhibits at their stand, noticeable among which was a straw 
burning portable, Head and Schemioth’s patent. 

Messrs. Turner, of Ipswich, were also exhibitors, and main- 
tained the character they have well earned for good design and 
workmanship. 

The Beverley Iron Company—Messrs. Crosskill—sent for 
the first time a portable engine, very well finished, with a very 
neat arrangement, by which regulator stuffing box, safety valves, 
whistle, &c., are all combined in a single casting. As we propose 
to illustrate this engine in an early impression we reserve fur- 
ther description, 

Messrs. Brotherhood and Hardingham exhibited their three- 
cylinder engines, in which the joints of the connecting-rod may 
be said to be suppressed, a strut taking the crank pin at one end 
and resting ina small cavity in the piston at the other end, 
serving for a connecting-rod. Simplicity can no further go. 

In the Southern Gallery, at Stand No. 40, with the well-known 








Eureka Smut Machine and other exhibits, we found one of if 
not the most interesting novelties in the show, one which in these 
days of strikes will commend itself to dock companies, granary 
proprietors, millers, and all who are in any way interested in the 
working of grain. 

The attention of Englishmen being drawn to the methods of 
loaiing and unloading grain adopted in the United States of 
America and in Canada, the Mersey Dock Board have adopted 
elevators in connection with their granaries ; there are also 
several at work in London, Hull, and elsewhere; but the 
elevators adopted have been limited in their usefulness, 
being only adjustable so as to be capable of being raised 
or lowered in a line directly in front of the wharf wall 
upon which they are fixed. The universal adjustable grain 
elevator, exhibited by Messrs. J. N. Sears and Co., appears 
to us to meet any of the objections that can be raised against 
existing elevators, and provides effectually for the varied circum- 
stances under which such a machine may have to work. This 
elevator is the joint invention of Messrs. Keen and Dence, 
and the large model exhibited showed very clearly what is 
claimed by the inventors. It is made to scale, and repre- 
sents an elevator that is to be fixed on the banks of the Thames. 
We cannot see any reason why the elevator when erected should 
not work as well as the model. A second model, which we 
illustrate, is also exhibited, and is made to scale for an elevator 
that is to be fixed in Manchester, and our illustrations will, with 
the following description, explain the invention to our readers:— 
The central column A is supported by cast iron brackets in a 
vertical position, and upon it slides a carriage B, which also re- 
volves upon it, and carries the driving wheels of the elevator. 
It is provided with two gudgeons, which support the jib C, 
whereon at a point near the top end, the elevator trunk D is 


| suspended. The jib C is made to suit the requirements of the 


premises to which it is to be fixed. The column A and trunk D 
are constructed to suit the rise and fall of tide and other cir- 
cumstances. The driving power is communicated to the elevator 
through the shaft E, which works parallel to the central column A, 
and in this case is driven by bevel wheels on the top bracket. 
The shaft E transmits the power to the train of wheels on the 
carriage B, as will be more fully seen by reference to the enlarged 
view of same shown in Fig. 2, the shaft E being grooved to re- 
ceive a feather in the spur pinion on the end of the crank of the 





carriage B, which slides upon it as the carriage rises and falls ; 
the spur wheel into which this pinion gears works upon the car- | 





KEEN AND Denct’s ELEvator. 


riage B, and is in one casting with the bevel wheel above it, the 
bevel pinion gearing intoit is also in one casting with the bevel wheel 
next it, and they work on one of the gudgeons that carry the 
jib C, the power is thus transmitted to the shaft on the side of 
ib C, and by it to the head of the elevatortrunk D. The carriage 
B is raised and lowered upon the column A, by means of chains, 
to which is attached one of the balance-weights F. The top end 
of jib C is also raised and lowered by means of a chain, to which 
is attached the other balance-weight F. Each of these is pro- 
vided with a safety link to protect it against auy sudden strain, 
and is then carried to a winch, by which either the carriage or 
jib can be adjusted at pleasure ; the elevator trunk D, by this 
arrangement is always kept to its work. The continuous belt 
and buckets in the trunk deliver the grain into the telescopic 
spout G, which conveys the grain, as shown in the engraving, 
into the mill above the top bracket of central column A, 
to a reservoir from which it can be delivered as desired. 
The whole machine being supported on central column A, is 
free to revolve upon that column as a centre, and the radial 
motion thus attained, in conjunction with the balanced udjust- 
ments previously described, enable the machine to be moved to 
any part of a vessel’s hold. It will thus be seen that the 
machine adapts itself to any motion of the vessel, either sudden 
or continuous, from which the grain or other material is being 
discharged, without either damage to the elevator or craft, inter- 
ruptions to the work, or the necessity for shifting the vessel or 
trimming the grain in the hold, as is the case with all existing 
elevators. The certainty with which such an elevator can per- 
form its work, whether the vessel or lighter from which it is 
discharging is afloat or high and dry, the saving of time in so 
doing, which necessarily avoids demurrage of craft, the, saving 
effected by the non-requirement of sacks, and the vast reduction 
in manual labour, which is at all times a most uncertain medium 
upon which to depend, will, we believe, be sufficient justification 
for the space we have devoted to its consideration. The inventors 
show in their drawings other means of driving the elevator and 
delivering the grain. A direct-acting engine, either one or a pair, 





or arotary engine, may be fixed on the jibs or in the elevator 


head, to be worked by steam, hydraulic, or other power ; and if 
air in a compressed form is the exhausted air may be utilised 
to improve the grain as it passes down the delivery spout. The 
elevators may also be used to advantage for other materials 
besides grain, and for pumping, dredging, &c. 

In describing Messrs. Davey, Paxman, and Co.’s heater last 
week we referred to a new heater, the patents for which were 
not then complete. This heater we now illustrate. In the first- 
mentioned heater the steam and water are mingled, and the 
pump must draw from a hot tank. The new or high- 
pressure heater is intended to be worked with a pump 
drawing cold water, which is rendered hot between the pump 
and boiler. Its construction will be readily understood from 


the engraving. I+ consists of a series of cast iron trays or dishes, 
The steam and water move in 


all secured by a central bolt. 
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opposite directions over the metal, and so the one parts with heat 
and the other absorbs it. We have no doubt but that this will 
prove a most efficient and satisfactory heater, as it can be taken 
to pieces and cleaned with the greatest ease, and is quite strong 
enough to stand any required pressure between the pump and 
the boiler. 

We cannot conclude our notice of the show without calling 
attention to au implement for thinning turnips, the invention of 
Messrs. Kennan, of Fishamble-street, Dublin, which attracted a 
great deal of attention, and very properly too. We cannot better 
describe the machine or implement than almost in the words of 
the inventors:—In growing turnips it has long been proved in 
many districts the most successful system to sow the seed in 
continuous lines on ridges, and when the crop has shown about 
an inch or two above ground, to remove all except tufts of 2in. 
or 3in. wide, left at distances from 12in. to 18in. apart; 
this thinning or spacing process has hitherto been almost ex- 
clusively done by hoes worked by hand, and practical farmers 
complain more loudly every season of tbe increasing cost and 
difficulty of getting it properly done at the right time, as, on the 
one hand, it cannot be dune until the plant is sufficiently ad- 
vanced to be safe from the ravages of the fly, and, on the other 
hand, if delayed too long there is serious waste of the nutriment 
of the soil and manure on those plants that are afterwards neces- 
sarily removed. Under these circumstances, the patent Clydone 
turnip thinner and spacer has been introduced to agriculturists 
as an efficient and reliable implement, which completely meets 














Fic. 
a —— Se 6 SS int fea] 
| osn«,«!, 
er: 4 ( A.l =_——, 
FIG.2 
— sh. A> - 
A-2 at iS Alt. 2 











DiacraM or Clypone THINNER. 


their difficulty in the simplest manner. An*ordinary ploughman 
can use it at once without any difficulty, and the work is done so 
rapidly, that even on the largest farms no extra help need be brought 
in. The Clydone turnip thinner consists of a convenient 
number of hoes H, Figs. 1, 2, 3, placed in frames at 
distances apart corresponding to the spaces desired to be 
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between the tufts of plants. The frames are supported on 
curved slides, Al, A2, as shown in the accompanying 
cut, which travel on the ground across the ridges transversely 
to the lines or rows of plants. They are connected together, 
so that three or more hoes are worked at the same time, 
and the curved slides are so constructed that as they pass 
across the ridges they communicate a wave-like motion to 
the hoes, causing them to dip into the tops of the ridges and 
remove the plants that there lie in their respective tracks. The 
word “Clydone” given to the machine is taken from a Greek 
word signifying a wave. Very simple means are provided 
for adjusting the slides to ridges and furrows of different widths, 
and also of adapting the hoes to different sizes and spaces of tufts. 
The details could not be properly explained without a diagram, 
but with one of the machines before him any intelligent 
man would understand itin a few moments. The larger 
machines have light wheels for turning at the headlands, but the 
smaller machines are so light that these are not required. It may 
be added that no practical difficulty is found in getting the horse 
to walk across the furrows, and he does so without injuring the 
crop in any way. At the usual ploughing pace the smaller 
machines will space from three to six acres per day, and the five- 
hoe machines from eight to twelve acres. Of course, the wider 

the spaces the more rapidly the work will be done. All who 

have tolerable acquaintance with agricultural machinery will | 
notice that a distinguishing novelty in the Clydone turnip thinner | 
is that the penetration of the hoe into the soil is wholly governed | 
by the “ guide slides” which rest on the ridges, so that any irre- | 
gularity in the depths of the furrows cannot interfere with the | 
exact penetration of the hoe, which may, therefore, be adjusted 

to remove the plants with the least possible disturbance of the 

soil, When farmyard manure has been used this is of the 

greatest importance, and it is an advantage which can be offered 

by no machine supported on wheels running in the furrows 

where any irregularity of depth makes hoes or cutters liable to 

clog or miss, and to ensure perfect working with the Clydone it is 

only necessary that the ridges be made parallel to one another 

and at uniform distances apart, so that as the machine travels 

across them, not along them, the guides and hoes may work 

equally on every ridge. This can be done with sufficient uni- 

formity by a little care, without any more skill than is required | 
for ordinary ploughing. The machines are usually made adjust- 
able to suit ridges of any width, from 24in. to 30in. apart; but 
whatever the width may be, all the ridges that are to be thinned 
at the same time should be distanced as nearly alike as possible, | 
so that one adjustment of the machine may suffice. | 
_ It may be thought that we have given unusual space to a sub- 

ject of such little engineering interest, but Messrs. Kennan have 

long enjoyed a high reputation for refined mechanism, and we | 
see in the Clydone turnip thinner an evidence of a desire to per- 
form certain farming operations, hitherto always done by hand, | 
by machinery. Discriminating tools are much wanted by agri- 

culturists, and the Clydone appears to us to be a discriminating | 
tool in a certain sense. Machines for binding corn and doing | 
many other things now done by hand may follow and intro- 
duce many important modifications in agricultural life. 











SourH KEnsIncton MuseuM.—Visitors during the week endin 
13th December, 1873 :—On Monday, Tuesday, and Saturday on 
from 10 a.m. to 10 p.m., Museum, 9013; Naval and other collec- 
tions, 823; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 4 pm Museum, 1552 ; Naval and other collec- 
tions, 36 ; total, 11,424; average of corresponding week in former 
years, 9433 ; total from’ the opening of the museum, 12,959,880, 
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SOCIETY OF ENGINEERS. 
Monday, Dec, 1st, 1873. 
Mr. J. Cuurcn, C.E., President, in the Chair, 


A parer ‘‘On a New Method of Setting Out the Slopes of | 
Earthworks,” was read by Charles Julian Light. In the following | 
brief paper the author desires to lay before the Society a method, 
which he believes to be new, of setting out the sidewidths of 
cuttings and embankments in sidelong ground. The conditions 
under which this operation has to be pe may be divided | 
generally into three classes, (1) When the cross section is practi- 
cally level, say with an inclination of surface less than 1 in 100 ; 
(2) When the inclination of surface in cross section is fairly uniform 
and exceeds 1 in 100; (3) When the cross section is irregular and 
rough. In cases of the first class, of course the process is perfectly 
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simple, and in those of the third there is no better method than 
by taking cross sections as often as required, plotting them and | 
setting out the centre and slopes first upon paper. It is only with 
the second class, therefore, that the author proposes to deal. This | 
is, however, a very large class, and cooker includes more cases | 
than both the others together, especially at the present day when | 
the use of sh r curves and steeper gradients leads to the prac- 
tice of contouring round the dod of hills rather than cuttin, 
through their summits. The ordinary rocess may be described 
az tentative, the result being attai ya ion of approxi- | 
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mations, the number of which, and, consequently, the speed of the 
operation, _— entirely upon the skill and experience of the 
engineer in charge. The operation itself is briefly as follows :— 
Let the work to be set out be a railway cutting, through which 
the chain pegs of the centre line have been previously fixed and 
their levels taken. The engineer proceeds to measure horizontally 
from his centre Fine and at right angles to the centre line, a 
distance up the side such as his judgment leads him to — 
will bring to about the top of the slope at that point. Here 
he takes a level, and, adding the difference between it and 
that at the centre to the sectional height at that point, 
he caleulates th the horizontal distance at which the 
slope would run out, This will, in all probability, not agree 
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with the horizontal [distance measured; he therefore takes 
another distance and a corresponding level, endeavouring to 
be, this time, rather beyond the true distance than not, if the first 
time he were short of it, or vice versd, so that the true point, if 
not actually hit upon, may lie between his trial points. So he 
proceeds, with more or fewer trials according to his skill, until 
the exact point is found at which the top of the slope, as calculated 
from the height, coincides with the surface of the ground at the 
distance measured. The operation has then to be repeated fer-the 
lower side, and for each point at which side widths are required. 
For this process of approximations the author aims at substituting 
a practically exact measurement along the surface of the ground, 
based upon data easily obtained, and deduced from tables of a 
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simple form. _ The formula employed and the mode of arriving at 
it will be readily understood with the aid of the accompanying 
diagram, No. 1 :— 

F being formation width from centre line, 

F’ being formation measured on ground, 

H sectional height at centre line, 

H’ sectional height at distance F, 

S slope of cutting or embankment, 

D difference of level on cross section at a distance A from centre 


peg. 

Let x = width of slope on surface. 

Let y = difference oi level between ground at distance F’ and at 
top of slope. 


Then i Y= Fy 


and y = aD 
aA 
substituting this value of y in the first equation we have 
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Again, similarly, 
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For convenience, let / A? — D? = M, 


Then total side width measured on surface 
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The diagrams have been drawn for cuttings; but it is obvious 
that the same formula applies to embankments, the + sign in the 
denominator applying to the lower side in cuttings and the upper 
in embankments, and the — sign to the upper side in cuttings and 
the lower in embankments. The above formula includes all cases 
except those in which H is small, and is approaching the balance 
line. When H? = O, or the formation width itself cuts out at the 
surface on the lower side in cuttings, and the upper in embank- 
ments, as in diagram No. 2 :— 


»D M 
H= F), and FH: 
As x disappears on the lower side, sidewith 
H 
=i 
: H D M H 
P=A pets 
Db M—sD 
F¥—SH 
“M- -SD 
on the upper side, as before, sidewith 
F+SH 
AMS D 
; . F+SH 7 
and .*. generally, = A MosD’ ‘°C’ te (3 
When H on lower side < F = as in Diagram No. 3, 


F’ remains of the same value as before, viz., F x but is divided 


into two parts, of which 


A 
"= A 
7 D 
w pA A_A FD—HM 
sil M os > PDP M 
+ FD—HM 
Then H’= F x M 
ASH’ 
and (1) x i aD 
(The condition being now similar to that of the upper side.) 
_AS FD—HM 
M—SD° M 
and total sidewith — I’ + « 
FA > AS FD--HM 
M M° M-—SD 
_A FM—FSD+SFD-—SHM 
M’ M—SD 
F—SH 
& M—SD 
On the upper side, the sidewith remains as before 
A F+SH 
M—SD 


, ‘ | 
Therefore A . a > represents the value of the half-widths | 
a D 


for all conditions between H’ == o andH 


When H = o (see diagram No. 2) both sides being, asin the last 
case, similarly conditioned to the upper side in the general case, 
the formula becomes 


0, 


AF 


M—- SD (4) 


To recapitulate : 


The general value of sidewidth -—- A F va 80 
M+S D 
Its value between the conditions 
H’ - oand H ~ o 
that is, when H = or > d - = hes 
Its value when H = 0, AF 
M SD 


The most convenient value of A will be 100ft., and as the only 
factor in the above formula which is not readily calculated is 
¥V A? — D®, a table of its values, A being 100 and D varying from 
1 to 50, is supplied in a diagram, and is appended to the paper. 
In working directly from the formula, D? may be practically ne- 
glected in cases where D < 10 for the + sign, or 7 for the — sign, 
if the sectional height H be moderate. Thus, with a double line 
formation of 15ft. from the centre, slopes 2 to 1 and sectional 
height 10ft., the result of neglecting D? and using 100 wet ED 
as the formula will only be an error of about lin. in the side 
width. It will, however, be readily seen that for the most effec- 
tive use of the method now proposed, tables will be required, to 
save loss of time and risk of error from calculations in field. A 
specimen of the tables proposed is exhibited in Table No. 2, 
whereon are given the side widths for a double line formation of 
30ft., that is F = 15, with slopes 1} to 1, and for values of D from 
1 to 10, and of H also from 1 to 10, A being 100. It will be at once 
understood that this would only form a small portion of the actual 
table, but it is sufficient to show the arrangement and to illustrate 
the mode of use. It must also be remarked that although A ig! 
taken = 100ft. as a basis for the tables, it does not follow that 
the difference of level D is always to be taken in practice at that 
distance from the centre peg. More correct results will be obtained 
by taking it at any even distance more nearly approximating to 

e fi point required, and then reducing to the equivalent 
at 100ft. If, for example, the difference be taken at 40ft., the 

to run out somewhere near that distance, 





— being —e 
and found to 3°2ft., it will only be necessary to look in the 
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table for the sidewidth corresponding to 8ft.,its equivalent at dis- 


tance 100ft. 

This being premised, the practical working of the proposed method 
can beshown by one ortwoassumedcases. An engineer is setting out 
for a railway cutting, the formation width and slopes of which are 
as in the table. His sectional height of cutting at the chain peg is 
9ft. He guesses the cross slo of the ground to be about 1 in 20 
and, taking a level up the hill side, at right angles to the centre 
line, at a distance of 30ft. from the centre peg, measured on the 
surface of ground, he finds the difference between that point and 
the centre peg to be 1°80ft., equivalent to 6ft. on 100. Referring 
to the table, he finds at the intersection of H = 9 and D = 6 the 
value of the upper sidewidth to be 31°4 and sets out accordingly. 
Similarly, on the lower side, in case there should be any varietion 
in the cross slope of the ground, he takes a level down the hill- 
side at a distance of, say, 25ft. from the centre peg, and finds 
the difference between that and the centre peg to be 2°0ft., 
equivalent to 8ft. on 100ft. At the intersection of H-—9 
and D=8 is found the value of the lower sidewidth, 25°5. 
The sidewidths thus found are exact and all delay in 
making approximations and all possible errors in calculation are 
avoided. Again, let it be 1 that tional height of 
cutting is1. A similar process will give 18°2ft. for the upper 
and 15,4ft. for the lower sidewidth—the latter having now 
cut out above ground and become anembankment. If the rail- 
way be in bank, instead of cutting, the process will be 
the same, ‘lower’ being read for ‘upper’ and rice versé. 
But it will be objected that the sectional heights will hardly ever 
be even feet, and that, therefore, the correct value of the side- 
widths will not be found in the table. This is at once granted 
but on inspection it will be seen that the differences between the 
sidewidths from one foot of H to another are so moderate that 
there will be no difficulty in deducing the value, true to a decimal 
of a foot, corresponding to any intermediate height, and this is all 
that can possibly be required in actual setting out. For example, 
if H = 9'27ft., D being 8, and F and § as before, the values of the 
upper sidewidths for H — 9 and H = 10 are respectively 32°5 and 
34°2. It then hardly requires calculation at all to see that the 
correct sidewidth will be 33°0, The differences for each foot of 
H, given in the table at the bottom of the columns of sidewidths, 
will still further facilitate this correction. A similar objection 
may be anticipated as to the values of D, but it has even less 
force, because the sidewidths corresponding to successive values of 
D are much ‘closer than those corresponding to successive values of 
H, and the difficulty can be treated in a similar manner. If, for 
example, H = 9°27 and D = 6°45, the values of the upper side- 
widths for H—-9 and H==10 (D being for the moment assumed -= 6) 
will be 31°4 and 33°0. Therefore, that for H — 9°27 may be taken 
as 31°38. The increment from D == 6 to D = 7, H being 10, will be 





seen to be ‘6, and the proportional increment for 6°45 is obviously | 


‘3, making the corrected sidewidth 32°1. Now, if this particular 
case be rigidly worked out by the formula, the exact result will be 
found to be 32°07, so that the value obtained, it may almost be 
said by inspection, from the table, is within ‘03 of the true value, 


all values of H, as the denominator remains unaltered, but has a 
different effect for each successive value of D, If, for instance, 
the sidewidths be required for a formation width from centre of 
16ft., it is only necessary to add to each tabular value the nuniber 
placed at the top of its column. Similarly for 15ft. 6in., add half 
that number, and so on. 

The series of tables which the author proposes to construct will 
include the following :— 

I. A table of values of M = /1002— D®, for all values of D 
from 1 to 55, that is, for cross slopes from 1 in 100 to 1 in 14. 

II. A table of values of H, when H' = 0, corresponding to suc- 
cessive values of D at the principal formation widths. 

III. Tables of sidewidths for double line formation of 30ft., thet 
is, F —15, and for slo; of 4, #, 1, 1}, 14, 1}, 2, and 24 tol 
respectively, These tables, as already en will also be easily 
applicable to formations from 28ft. to 32ft. 

V. Tables for single line formation of 16ft.,@hat is, F — 8, and 
for the same slopes as the last series. These alséWwill cover forma- 
tions from 14ft. to 18ft. 

V. Tables for the same slopes, adapted to values of F 
and 9ft. Gin. 

Table II. will be found useful in enabling the engineer when 
setting out to ascertain from his section the point where the half 
formation width cuts out on the surface, and where, consequently, 
there is a cusp, as it were, in the line of slope on the upper or 
lower side respectively, where the balance line on that side occurs 
between the cutting and embankment. 

Tables V. will be required in the case of single lines of railway, 
when the cuttings are set out one-sided, in anticipation of the line 
being afterwards doubled. Such a section is illustrated in dia- 
gram 4, The table for F = 5ft, 6in. will be based on values of H 
Gin. less than the nominal ones, so that the sectional heights may be 
used without correction. In the tables for the flatter slopes it will 
be obviously unnecessary to carry the values of D to the same 
extent as in those for the steeper ones, such slopes being only 
employed in ground that would not naturally stand at a sharp 
inclination ; but, on the other hand, it may be desirable in these 
cases to tabulate side widths for intermediate values of H and D. 
It will, of course, be understood that although reference has been 
made in this paper to railways only, the method and its tables are 
equally applicable to all descriptions of earthwork, as for canals, 
roads, Xe. 

In conclusion, the author would observe that he has no expecta- 
tion of the method he now advocates altogether superseding the 
one now in use, but offers it as one which he believes to have ad- 
vantages, and which many may prefer to employ. He has 
endeavoured to meet such difficulties and objections as have sug- 
gested themselves, and desires now to invite the observations and 
| criticism of the Society. 
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a difference quite ——. in setting out. There remains, D! ad! es a 
however, one further difticulty to deal with, viz., the variations in 1 li | 99°39 | 21 be 81] 95°07 | 41 | 91°21 
formation widths used in practice. Of course, it is proposed to| 2 | 12, 99°28 | 22) 97% 32) 974 | 42 90°75 
a separate tables for all the chief formation widths in use, | 3 | =) 2 tel aoe int oe isl 
ut not to multiply, unnecessarily, the number of tables, the means : + oat = ) aoa = eae | a 89 oo 
will be supplied with each of correcting for values of F one foot | 4 16) 98°71 | 6 5°56 | 361 93°30 | 46| 88°79 
more or less than that on which the table is based, Above each 7 17 | 98°54 | 27 | -23 | 37] 92°90 | 47! 88°27 
value of D will be found a difference, which is that due to one foot 8 18 | 98°37 | 28) ‘ 38 | 92°50 48 | 87°73 
of I’, and which applies to the whole of that column of sidewidths; | _9 19 | 98°18 | 29 574 39 | 92°08 49 87°17 
for the change in F affects to the same extent the sidewidths for | 10 20) 97°98 | 30} 95°39 | 40 | 91°65 | 50} 86°60 

TABLE No. 2. 
H. F=16. S= 1h. 
Diff. per ft. of F. | ‘99 101-97 | 1°03 *95] 1-04) +94] 1°06, -93| 1°08 -92| 1°10] -90{ 1°12] *89| 1°14 -88| 116] 87] 1°18 
D= | es | 2. ts 4 5 6 7 a Sk ee 

0 15-3 "3 | 5°41) 15°4 ‘7 | 15°7 |16°0 | 16°0 16°5 |16°S | 16°8 |L7°1 =—-17°1 |17°4 | 17°4 |17°8 | 17°8 

1 |16°2 xO | 17°0 15'S | 17°38 [15°6 | 17°6 18°2 |15°1 | 18°5 [15°4 = -18°S8 |15°7 | 19°2 |16°0 | 19°6 

| 2 17°7 *5 | 18°5 *2 | 18°8 |17°0 | 19°2 19°8 |16°3 | 20°1 [16°1  20°5 |15°9 | 20°9 |15°7 | 21°3 

3 |10°2 “9 | 20°1 18°G | 20°4 |18°4 | 20°8 | 21°5 |17°7 | 21°8 |17°5 | 22°2 |17°2 | 22°6 |17°0 | 23-1 

4 \20°7 *4 | 21°7 20°1 | 22°0 19°S | 22-4 23°1 |19°0 | 23°5 |18°8 | 23-9 |18°5 | 24-4 [18-8 | 24-9 

5 g22°2 "9 | 23°2 "5 | 23°6 |21°2 | 24°0 /2 24°8 |20°3 | 25°2 [20°1 = 25°6 |19°8 | 26°1 |19°6 | 26°7 

| 6 23°60 *3 | 24°7 "9 | 25°1 [22°6 | 25°6 | 26°4 |21°7 | 26°8 /21°4 | 27°8 j21°2 27°8 |20°9 | 28°4 

| 7 [9571 “8 | 26°83 [24-4 | 26-8 24-0 | 27-2 28°1 |23°1 | 28-5 ]22°8 | 29-0 |22-5 | 29°6 22-2 | 30-2 

| 8 [265 52 8 25°8 “2 125-4 | 28-7 29°7 |24°5 | 80°2 |24-2 | 30°7 [23-8 | 31°3 |23°5 | 32-0 

| 9 |28°0 77 “3 27°3 9°8 }26°9 | 30°3 |2 81°4 |25.9 | 81°9 |25°5  32°5 |25°2 | 33°1 [24-9 | 33-8 

| 10 /20°5 91 3°7 *3 ]28°3 | 31°9 33°0 |27°2 | 33°6 ]26°8  34°2 |26°5 34°8 |26°2 | 35°5 

= |g 3 4 6 7 .. -2 9 10 
Diff. per ft. of H. 15 | 15) 15 | 15 14 | 16] 14 | 1616 | 14) 18 | 1:6] 1-3 | :1°7/ 1°38 | 1:74] 1°3 | 7/43] 18 





LOCOMOTIVE STEAM DERRICK CRANE AND 
DOUBLE-CYLINDER HOISTING ENGINE, EX- 
HIBITED AT VIENNA. 

WE illustrate at page 404 a steam derrick designed and con- 
structed by Messrs. J. H. Wilson and Co,, Liverpool, and exhibited 
at Vienna. The construction will be readily understood from the 
engraving. It is self-acting in all its movements, and the gearing 
is so arranged that all the different motions of the crane, viz., 
hoisting, revolving round the central pillar (which is of wrought 
iron), raising and lowering of the jib, and propelling motions may 


| be worked separately or at the same time. The cylinders are fitted 


with link motion reversing gear,‘and the gearing for raising the 
jib and for revolving are so arranged that their motions can be 
reversed without reversing the engines. The fire-box of the 
boiler is fitted with cross-tubes, and the space under the boiler, 
formed by the girders, is used as asupply tank for the feed, All 
the levers are within easy range of each other. 
be made to suit any gauge. 

The double-cylinder hoisting engine is geared to the winding 
drum with a quick and slow speed. The spur pinions on crank 
and second motion shafts are fitted with clutches for disconnecting 
the winding barrel from the cylinders. When the engine is re- 
quired to drive any class of machinery, only the clutches are 
thrown out of gear with the spur pinions, and a driving belt is 
placed round the pulley c, and the pulley of the machine or 
machinery to be driven; in this case the winding drum will re- 
main stationary. In the event of the engine being required for 
pumping, a crank-plate is keyed on to the end of the drum-shaft a, 
and the motion from it is transmitted through the crank-pin by a 
connecting-rod to a vibrating lever or the bucket-rod of the pump. 
A winch end is keyed on to the other end of the drum-shaft, which 
will prove advantag in the hoisting of light weights. <A strong 
brake-wheel is cast in one piece with the large cog-wheel, which 
is fitted with a powerful brake. This engine is designed to com- 
bine strength with a light weight of material, and to take up as 
little space as possible. The winding drum can be made larger in 
diameter if required. 





Messrs. CHuBB AND Son’s SAFE Works.—During the last 
few years this firm have made more than thirty strong rooms for 
English and foreign banks. The largest of these was 14ft, wide, 
8ft. high, and 10ft. deep from back to front. The last important 
works of the firm, which a number of gentlemen were invited to 
inspect at Messrs. Chubb’s factory in Glengall-road, S.E., on 
Saturday week, are two fire-resisting strong rooms for Buenos 
Ayres—one for the Credito Publico Nacional, for the safe keeping 
of. Government bonds—the other for the National Bank, for the 
safe custody of Government bullion. The first is 14ft. 3in. wide, 
11ft. 5in. high, and 4ft. Gin. deep ; it is constructed of the best 
Rin. boiler plates, rebated together, and fastened by very strong 
angle iron, screws, and rivets. Its construction occupied ten men 
for about three months, it has 7000 holes drilled in the plates, and 


This crane can |: 


is held together by about 1000 rivets and 1400 screws ; it weighs 
about 15 tons, but is portable, and when taken asunder consists 
of about 400 pieces. The whole of the exterior is of the 
same character of construction, excepting the doors. The iron 
plates, a thin air chamber, and the cases in which the 
patent fire-resisting material, of which alum and another sub- 
stance are constituents, is deposited, gives to all parts of the 
exterior of the strong-room a total thickness of 5in. The room has 
two separate doors, each having « combined thickness of 1}in. of 
steel and iron, with fire-resisting chambers, and each fitted with 
two of Chubb’s patent gunpowder-proof locks, which secure 
14 bolts, thrown out all round. The bolts are lia. thick by 2hin. 
broad, and are secured by four keys that may be carried without 
inconvenience in a waistcoat-pocket. The back portion of the 
interior is fitted with 48 compartments, having iron partitions, for 
the reception of Government bonds and other documents. The 
front bears the inscriptions in different places, ‘* Credito Publico 

Vacional, 1873;” ** Cuarto de Pierro Por Chubbé Hijo Londres; 
and ** Diego C. Thompson y cia Buonos Aires.” The bullion-room 
is very similar in construction; is the same, indeed, in essentials. 
It is 5ft. wide, 6ft. 6in. high, and 6ft. deep. It has a pair of 
folding doors that throw 28 bolts. It weighs about six tuns, and 
is also portable. It is fitted up inside with a number of Messrs. 
Chubbs’ extra strong safes for buliion. These strong-rooms will 
be put together at Buenos Ayres by one of Messrs. Chubbs’ 
trustworthy skilled workmen. The excellent examples of inven- 
tive resource and mechanical skill to which we have been referring 
certainly repaid inspection, but the admirably laid out and well 
ordered factory in full operation, with the fine machine tools all 
going, and the work in progress, were even more interesting. Some 
of the locks of the firm are made here, but the greater proportion 
of Messrs, Chubb’s wonderful productions of skill in metal work in 
the shape of locks, are produced in their factory at Wolverhampton. 
Their strong rooms are all, however, constructed at the Glengall- 
road factory, which covers, a space of about 14 acres, is abundantly 
supplied with light, and fitted with the best machine and other 
tools procurable, and best adapted to their peculiar business. At 
this factory from 120 to 130 men are employed all the year round, 
and the turn-out of work is about 1 safes, strong-rooms and 
iron doors, which range in value from £10 to £1100 each. There are 
in the works a number of excellent machine tools by Hulse, Orme- 
rod, Grierson, and Co., Gadd, Porter, and other makers. The 
power snpplied at present is inadequate (about 25-horse power), 
but a Corliss engine of 50-horse power will soon be added ; and in 
the smiths’ shop, which has ten hearths, a Walton’s pneumatic 
hammer is to reinforce the 5 cwt. steam hammer now at work, and 
used for punching and working in the steel plugs for the centre 
= hinges of the safe and strong-room doors, as well as for forging. 

Water tuyeres are also to be employed in the smiths’ shop. ere 
is scarcely, perhaps, a more curi rapid development of the 
art of construction than the prod of such strong-rooms, as 
a very few years have elapsed since the demand for them sprang 
up. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


a e 





STRENGTH OF IRON AT VARIOUS TEMPERATURES, 

Sir,—As a practical smith of twenty years’ experience in the 
working of iron and steel, permit me to say Professor Thurston's 
conclusion, as given in your issue of the 28th ult., viz., that the 
maximum strength of iron occurs when the temperature is at zero 
point, is contrary to my experience and to that of all the iron- 
workers I have ever heard speak on the subject. I will admit iron 
is better capable of resisting simp/e friction when it is at zero; but 
sudden destruction never occurs through simple friction. Loco- 
motive wheels, axles, \c., are frequently suddenly destroyed by 
shock or vibration in frosty weather, as all smiths employed in 
railway repair shops know. There are more sudden breakages of 
coupling-rods, screw couplings, chains, &c. &c., in frosty weather 
than at any other time, because iron which is fibrous and tough at 
50 deg. or 60 deg., is crystalline and short at 32 deg., and more so 
at Odeg. Taking all those things into consideration, I think test 
by shock is not so faulty as Professor Thurston seems to think it. 
{ICHARD McDurr, 





FLOATING CAST IRON, 

Sir,—-My former communication on the above subject has been 
so palpably misunderstood that I must request your permission to 
add a few words thereto. Although I feel assured that had your 
correspondent, Mr. W. Worby B., read my letter more carefully, 
he could not have made the mistake he did in supposing ‘‘my 
theory” to be opposed to the law of contraction in solid metals, 
and would therefore have been spared writing about “ iron 
founders and girder patterns.” A very small experiment, as I 
suggested, would also have convinced him that what I asserted as 
to the behaviour of silver while assuming the solid state was true ; 
and he would not then have ‘‘ supposed” I should admit that the 
‘* process of expansion is continued until the metal is cold.” The 
supposition is not correct, and I therefore do not admit it, neither 
can it be made to support his former argument. This brings me to 
note that although heraises objections to ‘‘my theory,” he does not 
adduce either arguments or examples to support his objections. I 
will, therefore, proceed to further elucidate the theory I have 
advanced ; and which is that cast iron at the moment of passing 
from the fluid to the solid state assumes its crystalline structure, 
and also occludes in its pores some of the gases it may be in contact 
with, and therefore cannot be so dense or of as high specific 
gravity as it was in the molten or liquid state. 

A very slight amount of consideration will be sufficient to con- 
vince any one that these statements have no reference to the 
behaviour of the hot metal after becoming solid, and that, there- 
fore, no amount of proof as to subsequent contraction, for which 
due provision is usually made, can have any application. The 
examples I selected I still consider appropriately illustrate my 
theory. Take ice first: In what material way does the formation 
of ice differ from the formation of a crust of solid iron, produced, 
say, on a ladle full of the liquid metal? In both instances the 
resultant solid floats upon the remaining liquid; and, I assert, from 
similar causes. 

Next the bead of silver as produced, say, on the bone-ash bed 
of the refinery. The metal will be found to contract until the 
heat is sufficiently dispersed to allow it to become solid, at which 
moment only it will be found to expand forcibly, after which the 
ordinary contraction goes on until the metal is cold. And this, I 
also assert, is the case with cast iron. 

To these examples I would now add another, and hope it may 
prove more conclusive, I allude to ‘‘type metal,” which, as is 
well known, is an alloy of lead and antimony, the peculiar merit 
of which is that the expansive force generated on the metal be- 
coming solid is so great as to fill out perfectly the finest lines in 
the matrix, while the metal also afterwards contracts sufficiently 
to fall freely from the mould used. All these examples are 
analogous with cast iron in the circumstances under considera- 
tion, and fully support my theory. If they do not { shall be glad 
to learn wherein they differ materially ; and conclude with my 
former unanswered query. If difference of specific gravity is not 
suflicient to account for the phenomenon what will ? 

Brown-street, Paternoster-row, Sheffield, 

December 16th, 1873. 


J. Beck. 





THE ROYAL SOCIETY. 

THE first meeting of this session was held on Thursday, No- 
vember 20th, Sir George Biddell Airy, president, in the chair. 
The fellows and visitors on that occasion for the first time assem- 
bled in the new room provided for them in the east wing of Bur- 
lington-house by the Government. The first paper read and 
discussed was by Professor J. Burdon Sandersen, a *‘ Note on the 
Electrical Phenomena which accompany Irritation of the Leaf of 
Dionoea muscipula.” The subject is especially interesting to 
physiologists and botanists, but the discovery is of some importance 
to every one who takes an interest in the progress of science. It 
may, hence, he briefly mentioned that Professor Sanderson expe- 
rimentally demonstrated the existence of an electric current in the 
particular leaf named. This is a compound leaf, and it remains 
to be proved that similar currents exist throughout the entire 
vegetation. The similarity between this and the electrical action 
going on in muscle is apparent, but there is a peculiar difference 
between the two. Stimulation and contraction follow each other 
constantly in muscular fibre, but the leaf after a certain amount 
of irritation tires, and it has been observed that no effect is pro- 
duced by an irritation unless an interval of from ten to twenty 
seconds has elapsed since the preceding irritation. The apparatus 
adopted by the discoverer is exceedingly simple. The opposite 
ends of the leaf are placed on non-polarisable electrodes in metallic 
connection with each other, and a Thomson reflecting galvanometer 
of high resistance is introduced into the circuit thus formed, A 
deflection is observed which indicates the existence of a current 
from the proximal to the distal end of the leaf. If instead of the 
leaf, the leaf-stalk is placed on the electrodes, a current is indicated 
which is opposed to that in the leaf. If the leaf being so placed 
on the electrodes that the normal leaf current is indicated by a 
defleotion leftwards a fly is allowed to creep into it, it is observed 
that the moment the fly reaches the interior (so as to touch the 
sensitive hairs on the upper surface of the lamina) the needle 
swings to the right, the leaf at the same time closing on the fly. 
The animal having been caught does not remain quiet in the leaf ; 
each time it moves the needle again swings to the right, always 
coming to rest in a position somewhat further to the left than 
before, and then slowly resuming its previous position. The inter- 
ruptions are partially caused by a process of digestion being set up 
by the leaf. The touching of the sensitive hairs with a camel-hair 
—— produces similar phenomena, Altogether, the discovery 

wings us a step nearer to a proper appreciation of that curious 
substance—protoplasm. 

In a paper ‘* On the Algebraical Analogues of Logical Relations,” 
Mr. A. J. Ellis demonstrated that the difference between the laws 
of a certain algebra and of logical calculation was one of principle 
and not of interpretation. This is contrary to the views expressed 
by Dr. G. Boole in his “* Laws of Thought.” He there states : 

* Let us conceive of an algebra in which the symbals x, y, 2, &c., 
admits indifferently of the values 0 and 1, and of these values 
alone. The laws, axioms, and processes of such an algebra will 
he identical in their whole extent with the laws, axioms, and pro- 
cesses of an algebra of logic. Difference of interpretation will 
alone divide them.” 

At the meeting held on November 27th, Mr. W. Spottis- 
woode in the chair, a paper by Mr. W. N. Hartley ‘‘On the 
Optical Properties of a new Chromic Oxalate,” was read, The 
anthor states that he has obtainel some new substances, 
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one of which he calls potassio-calcium chromic oxalate. It 
probably presents the most remarkable example of pleochroism 
known, Teodiostens is the property which some minerals possess 
of transmitting light of different tints through their different 
crystalline axes. The different coloured rays transmitted by this 
salt were analysed by the microspectroscope, and three different 
spectra were noticed. <A red tint was seen when looking at the 
diagonal to the base of the prism; a green one passing through a 
short axis ; and blue rays passing at right angles to the former. This 
substance excels uranium compounds as a test for the purity of 
white light. So sensitive, indeed, is this substance that its true 
colour cannot be seen ou an ordinary November morning in London, 
some crystals appearing blue, other colours varying between 
neutral grey,lilac, and red tints, according to the yellowness of the 
atmosphere. 

In a paper called ‘ Researches in Spectrum Analysis in connec 
tion with the Spectrum of the Sun,” Mr. Lockyer states that 
while qualitative spectrum-analysis depends upon the positions of 
the lines, quantitative spectrum-analysis depends on the length, 
brightness, and thickness of the lines. The necessity of maps 
carefully executed, and showing the individuality of each line is 
shown ; and it is stated that the execution of these maps required 
the use of the electric arc to render the vapours of the metals 


incandescent, In pursuance of experiments made on a_ possible 
quantitative spectrum analysis, a micrometer eye-piece was 
meunted on the observing telescope of the spectroscope. The 


following phenomena were observed :—The lines which remained 
varied their length as the percentage of the metals or elements te 
which they were due varied. Some of the lines appreciably varied 
their thickness or brightness, or both, in the same way. In cases 
where the brightness of a line was estimated through a consider- 
able range of percentage composition by comparison with an air- 
line, the air-line was observed to grow faint and then disappear. 
In cases where the brightness or thickness of the line adjacent 
to the other constituent of the alloy, the point of equal bright- 
ness was observed to ascend or descend; this method was 
used to avoid the uncertainty of micrometric measurements 
of the tips of the lines in consequence of their variation in 
length due to the unequal action of the spark. In some cases 
where the percentage of a constituent was so small that some of 
its lines were visible, there yet seemed to be an effect produced on 
the vapour of the opposite pole. As these conclusions were derived 
from coarse alloys, the Deputy Master of the Mint assisted be 
allowing observations to be made on coinage alloys. In the Mint 
specimens the same phenomena, though less flagrant, were observed 
as the coarser alloys had exhibited. In a gold-copper alloy one- 
thousandth increase in the gold made the lines shorter, and a 
similar increase in the copper made them longer. In the silver- 
copper alloy an increase of one-thousandth in the silver lengthened 
the lines, a similar increase in the copper shortened them. These 
phenomena can be explained byassuming such alloys to be different 
physical things, and that the spark acts upon the alloy as a whole 
as wellas upon each vapour separately. Thus, in these Mint alloys, 
copper is common to both, and their melting points are :--Gold, 
1200 deg. (Pouillet) ; copper, 1200 deg. to 1000 deg. (precise point 
not determined) ; silver, 1000 deg. (Pouillet), The intermediate 
position of copper explains the different actions on its lines of gold 
andsilver. Thespectra were photographed, and to thatenda camera 
carrying a din. by 5in. plate and a 3in. lens of 23in. focus, replaced 
the observing telescope of the spectroscope. The lens foeused from 
3900 to 4500 very fairly up the plate. The beam passing through 
collimator and prisms was very small. As the electric arc in its 
usual vertical position, gave all the linesfrom pole to pole, the lamp 
was placed on its side, and the arc used in a horizontal position, 
the slit being vertical, The dense cone of the arc thus gave all the 
short lines in the centre of the field, the longer ones extending 
beyond them on either side. In order to obtain a scale the solar 
spectrum was photographed immediately adjacent to the metallic 
spectrum under examination To effect this a portion of the 
slit was covered up while the solar spectrum passed 
through the free part, amd then the part used for the 
solar spectrum was covered, while the formerly covered part 
was opened for the metallic spectrum. This was effected by 
a shutter with an opening sliding in front of the slit; a diagram 
of its action and form was shown. The image of the sun was 
brought to a focus between the poles of the lamp by an extra lens 
interposed between the lamp and the heliostat. An examination 
of the various spectra of metals and alloys indicated the great 
impurity of most of the metals used, and suggested the possibility 
of the coincidences observed by Thalen and others, It is observed 
that coincidences are particularly numerous in the spectra of iron, 
titanium, and calcium, and that nearly every other solar metallic 
2 nanny has one or more lires coincident with lines of the last 
element. These coincident lines are, as a rule, very variable in 
length and intensity in various specimens of the metals in which 
they occur, and are sometimes altogether absent. The longest 
lines of calcium occur in iron, cobalt, nickel, barium, strontium, 
&e., and the longest lines of iron occur in calcium, strontium, 
barium, and other metals. The author hazards the following 
general statements : 


order of length in all the spectra to which they are common ; 
those cases are much more frequent in which they are long in one 
spectrum and shorter in the others. As a rule, in the instances 
of those lines of iron, cobalt, nickel, chromium, and manganese, 
which are coincident with lines of calcium, the calcium lines are 
long, while the lines as they appear in the spectra of the other 
metals are shorter than the longest lines of those metals. Hence 
it may be assumed that short lines of iron, cobait, nickel, chro- 
mium, and manganese, coincident with long and strong lines of 
calcium, are really due to traces of the latter metal occurring in 
the former as animpurity. In cases of coincidences of lines found 
between various spectra the lines may be fairly assumed to belong 
to that one in which it is longest and brightest. The map showing 
lengths and thicknesses, and enumerating coineident lines, is prepared 
by having papers pasted on to photographs of the solar spectrum 
on glass ; the lengths of the lines of the metallic spectrum under 
examination are marked on this paper in prolongation of the solar 
lines to which they correspond, They are then copied upon a 
map, and another piece of paper being fixed down another spec 
trum is proceeded with in the same way. Respecting the pre 
liminary inquiry into the existence of elements in the sun not 


previous traced, Mr. R. J. Friswell prepared two lists, showing | 


broadly the chief chemical characteristics of the elements traced 
and not traced in the sun, The result of the search for metals 
has been that up to the present time strontium, cadmium, lead, 
cerium, and uranium would seem with consi‘erable probability to 
exist in the solar reversing layer. Should the presence of cerium 
and uranium be subsequently confirmed, the whole of the iron 
group of metals will have been found in the sun. It having been 
observed that certain elementary and compound gases effect their 
principal absorption on the most refrangible part of the spectrum 
when they are rare, and that as they become dense the absorption 
approaches the less refrangible end ; that the spectra of compounds 
are banded, or columnar, and that the bands or columns lie at the 
red end of the spectrum ; that the absorption spectra of chlorine, 
iodine, bromine, &c., are columnar, and that these are broken up 
by the spark just as the band spectra of compounds are broken up: 
—it is conzidered probable that no compounds exist in the sun, and 
that, although our knowledge of the spectra of stars is lamentably 
incomplete, the following facts may be gathered from the work 
already accomplished with marvellous skill and industry by Lecchi, 
of Rome. There are three classes of stars :—First, those like 
Sirius, the brightest (hottest?) star in the northern sky, showing 
only hydrogen and metallic lines exceedingly thin in their spectra. 
A second class of stars, with a spectrum differing only in degree 
from those of the class of Sirius, and to this our sun belongs. A 
third one of stars with columnar, or banded spectra, indicating the 
formation of compounds, The question is asked whether all the 


If the coincident lines of metals be con- | 
sidered, those cases are rare in which the lines are of the first | 


above facts cannot be grouped together in a working hypothesis 
which assumes that in the reversing layers of the sun and stars 
various degrees of ** celestial dissociation” are at work, which 
prevents the coming together of the atoms which, at, the 
temperature of the earth, and at all artificial temperatures yet 
obtained here, form the metals, the metalloids, and compounds. 
In other words the metalloids are regarded as quasi-compound 
bodies when in the state in which we know them, and it is 
supposed that in the sun the temperature is too great to permit 
them to exist in that state in the reversing layer, though they may 
be found at the outer portions of the chromosphere or in the 
corona. It is suggested that if this hypothesis should gain 
strength from subsequent work, stony meteorites will represent 
the third class of metalloidal or compound stars, and iron meteorites 
the other, or metalMc stars. A physical speculation might be 
entertained concerning the effect on the period of duration of « 
star’s heat, which would be brought about by assuming that the 
original atoms of which a star is composed are possessed of the 
increased potential energy of combination which this copes 
endows them with from the earliest phase of a star's life; the 
dissipation of energy would, as it were, bring into play a new 
supply of heat, and so prolong the star’s life. , 

Nessrs. Lockyer and Roberts presented a paper ‘‘ On the Quanti- 
tative Analysis of certain Alloys by means of the Spectroscope.’ 
They showed that this instrument might be employed to detect 
minute differences in the composition of certain alloys and to what 
degree of accuracy the method serves. The image of an electric 
spark current passing between the unknown alloy and a fixed 
> arly being thrown by means of a lens on the slit of the spec- 
troscope, the phenomena observed were found to vary with the 
composition of the alloys ; and further by arranging them together 
with known check-pieces on a suitable stand, and bringing them 
in turn under the fixed electrode, the composition of the unknown 
alloys was determined by the comparison with the known check- 


pieces. The length of the spask seemed materially to influence the 
phenomena. After a series of experiments on alloys of zinc and 


cadmium of various compositions, more extended trials were made 
with the gold-copper alloy employed in coinage at the Royal Mint, 
which was peculiarly suited to these researches in oa of 
the known method of assay having been brought to so high a state 
of perfection (the composition being determined with accuracy to 
the one-thousandth part of the original assay piece of about seven 
grains), and from the fact that reliance can be placed on its 
homogeneity. The chief practical advantage which appeared to 
flow from this inquiry was, that if it were pessible to replace the 


parting assay by the spectroscopical method of detecting the 
composition of alloys, a great saving of time in ascertaining the 


value of gold bullion would be effected. 








SEWAGE OPERATIONS AT BILSTON. 

BILston is one of the townships included in the parliamentary 
borough of Wolverhampton, and it contains a population of over 
24,000. 1t is mostly undermined, and its drainage difficulties are, 
therefere, considerable. Hitherto it has been the custom to make 
tolerably free use of a brook course, which subsequently meanders 
through neighbouring townships. The pollution of this water- 
course has given rise to much local disputation, and it threatened 
that which Birmingham has had to combat—injunctions. The 
place is governed by a Board ot Commissioners under a Special Act, 
and Mr. W. R. Taylor, the surveyor to the Commissioners, made 
some preliminary experiments which justified him in believing 
that the brook might yet be used for an outfall; for he could see 
his way to theroughly purify the sewage at a comparatively mode- 
rate cost. ‘The Commissioners, after well gam | into their sur- 
veyor’s data, determined to allow him to carry his project into 
execution ; and he has laid down cleansing apparatus, which may 
be described as follows :—-There are two filter beds, which occupy 
an area of 30,000 square feet, including the embankments, and are 
300ft. long and 100ft. wide. There are two sets of subsiding tanks 
and filters—the one proposed to be worked while the other is being 
cleaned. The sewage water enters first into a subsiding tank 5m. 
deep, having in it two intercepting walls upon whieh are sluices 
for turning the course of the waters into one or both ranges of 
beds. The area of this bed is 1500 superficial feet. The water 
then flows under a plank placed with Gin. of its depth immersed 
in water, so that the floating matter is to a great extent retained 
upon the surface, The planks stand parallel to an intercepting wall, 
in which are placed ten 12in. earthenware pipes, through which 
the sewage passes into another subsiding tank having an area of 
2145 feet. Another intercepting wall is here introduced, into 
which are inserted at the surface of the water a number of 12in. 
earthenware pipes, in which also fixed conical-shaped canvas bags. 
| These bags catch all the floating matter which would not precipi- 
tate in the first two tanks. Fifteen feet from the last intercepting 
wall commences the first filter bed, which has an urea of 1485ft. 
It is formed by fixing a perforated floor 15in. from the surface of 
the water, and the perforated floor is overlaid with 9in. of engine 
ashes, through which the water is made to pass upwards. It then 
runs over the wall at the end of the first filter into a tank having 
an area of 3300ft. Subsequently it passes over another wall which 
forms the end of the second filter. This filter is formed similarly 
| to the last, but the water is made to pass downwards through the 
lashes. It then flows into a subsidiary tank with an area of 2000ft, 

Here it passes over a weir 36ft. leng, in a thin, bright stream, 
|and drops, with 18in. of fall, on to tive water wheels which are 

fixed under the wear. The rapid motion of the wheels scatters the 
water over a bed of ashes, 12in. thick, which are laid upon a per- 
| forated floor. The water by this process is puritied, and the dele 
| terious gases, if any remain, are driven off. It then passes through 
| the ashes on a perforated floor having an area of 144ft., and falls 
| a depth of 2ft. in very fine jets, after the manner of water from the 
| nose of a watering can. The operation now completed. the sewage 
flows clear and colourless into the Bilston brook. The whole of 

the apparatus is in duplicate, and has cost about £800, complete. 

Commissioners and members of corporations from other towns are 
| visiting the works, and what has been done at Bilston appears 
| likely to be done also, certainly, in neighbowing townships. 





| 








New Imitation SILVER. — A patent has been obtained by M. 
| Pirsch-Baudvin for a metallic alloy which is declared to resemble 
silver better than any other yet known with respect to colour, 
specific gravity, malleability, ductivility, sound, aud other charac 
teristics. The new alloy isa compound of copper, nickel, tin, 
zine, cobalt, and iron. The following proportions are said to 
produce a very white metal perfectly imitating silver ;—Copper, 
71°00 parts ; nickel, 16°50 parts ; cobalt, 1°75 parts; tin, 2 50 parts; 
iron, 1°25 parts ; zinc, 700 parts. A small quantity of aluminium, 
about 14 per cent, may be added. The manufacture is rather 
peculiar. The first step is to alloy the nickel with its own weight of 
the copper and the zine in the proportion of six parts to ten of 
copper. The nickel alloy, the iron, the rest of the copper. the 
enbalt, in the form of black oxide, and charcoal are then placed 
altogether in a plumbago crucible. This is then covered over with 
charcoal and exposed sreat heat. When the whole is melted 
the heat is allowed to stibside, and the alloy of zinc and copper is 
added when the temperature is just sufficientto meltit. This done 
the crucible is taken off the fire and its contents stirred with a hazle 
stiek ; the tin is then added, first being wrapped in paper and then 
dropped into the crucible. The alloy is again stirred and finally 
roured into the moulds ; it is now ready to be rolled and wrough 
just like silver. A great portion of the zinc is volatilised in the 
act of fusion, so that a very little remains in the alloy, The 
superiority of this metal is said to depend principally on the 
eobalt te which ie due its peculiar argentine lustre, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame bovveau, Rue de la Banque. 
BERLIN.—ASHER aud Co., 53, Mohren-strasse. 
VIENNA.—Messrs. vw cRoLp and Co., Booksellers. 
LEIPSIC.—ALPHONs« Dire, Bookseller. 

NEW YORK.—W11..dER — Rocers, 47, Nassau-street. 


FUBLISHER'’S NOTICE. 


*,* Next week, being Christmas week, THE ENGINEER will be pub- 
lished on WEDNESDAY. Advertisements for insertion in next 
week's number must reach the Publisher not later than Seven 
o'clock on Tuesday Evening. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

pT 1n "Iron Trade Rew lished in ¥ 
. T.— 1h “ Iron iew,” i. in Mid. i 
Poco ee ray »” pub dlesbrough, will probably 

Cc. K. (Sloane-terrace.)—If you can get employment under such circumstances 
that you will see plenty of work carried out, accept the offer by all means. 

H. B.—Few English goods locomotives carry more than ten tons on each axle, 

E and, as a rule, the loads are very evenly distributed in such engines. 

VamriRE.—It is impossible to devise any method of propulsion which vill 
require but one-third of the power now needed. The objection to which you 
refer would not be fatal. 

Aw Ovp Susscaiper.—We hardly understand what you wish us to tell you, 
As far as suggestion goes, we can only advise you to carry a pipe containing 
the exhaust steam round the rooms close to the floor, taking care to provide 
@ sufficient fall in the pipe, and a proper trap to take the condensed water 


away. 

H.W.—WNo doubt if theAgricultural Hall had been fitted with apparatus similar 
to that used at the Houses of Parliament, the air would have been so far 
purified from fog that the lives of some beasts would have been saved. But 
it is absurd to imagine that your scheme could have been carried out at a 
moment's notice. Whether it is or is not necessary to provide for fogs at 
Islington in future we shall not attempt todecide. Although the Club have lost 
£2500, it is possible that the loss would have been just the same, no matter 
how pure the air within the hall, 30 as the fog existed in the streets. 
The cost of complete pumping and vent ing apparatus would be very 
— and we are inclined to think that the game would not be worth the 
candle, 





BRASS TUBE MAKING MACHINES. 
(To the Editor of The Engineer.) 

S1r,—Will any of your readers say where I can get machinery for 
making brass tubes from 2in. to 5in. diameter, and 15in. long? “ Also 
what would be the cost of a set of complete drawings of such machinery ? 

G. B. H. 





THE SMITHFIELD CLUB SHOW. 
(To the Editor of The Engineer.) 
Sir,—Referring to the notice in THe Encrneer of last week of the 
— grinding mills exhibited by Messrs. Clayton and Shuttleworth 
at the late Smithfield Show, I must inform you they were not designed 


by me. Geo. 8. Rea. 
Lincoln, 16th Dec., 1873. - 
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THE PRICE OF GAS. 


THERE is great wrath in London against the gas com- 
panies. The vestries, who have an inherent objection to 
extravagance, and who are never so much at home as when 
crying out for “cheap gas,” profess themselves utterly 
aghast at the audacity of these Thodiea. The Metropolitan 
Board is going to fight the Chartered and the Imperial to 
the very death. If half as much earnestness were thrown 
into things political we should be on the brink of a revolu- 
tion, with vestrymen as “intransigentes.” Mr. Flintoff, 





the time-worn agitator of this question, is in the highest 
possible glee, and is lecturing to astonished multitudes 
almost every night, proving to their entire satisfaction that 
there is not the slightest reason for gas to go up in price, 
but every reason why it shouldcome down. Kensington is 
convulsed, and has hn ory a Vigilance Committee, which 
has just had the luck to come off second best ina 
contest with the Chartered Company before the Hammer- 
smith police magistrate. Equal fortune has attended Mr. 
Leslie, of St. George’s, Hanover-square, who, having pre- 
i his thunderbolts in the shape of resolutions almost 
innumerable and quite incomprehensible, has seen them 
negatived at Spring-gardens by six votes against four— 
only ten members having remained to see the issue. Mr. 
Newton, with better tact, has been more fortunate, and has 
committed the Metropolitan Board to a thorough-going 
resistance to the Chartered and the Imperial companies 
when the latter come before the Revising Commissioners. 

Very much depends on the way in which a thing is done. 
If the Chartered Company on taking over the Western 
district had been in a position to supply the old 20-candle 
cannel gas instead of 23-candles, the uproar which followed 
the amalgamation would never have been heard, even if 
the price of the gas per candle bad been dearer than in the 
case of the better supply. Quality appears to afford no 
satisfaction if it be the occasion of an increased charge, and 
plenty of indignant consumers have declared that the 
23-candle gas of the Chartered Company is not one whit 
better than the 14-candle gas of the Imperial. Even the 
12-candle gas of the Commercial Company passes unchal- 
lenged when Mr. Newton cites it before the Metropolitan 
Board as proof that 4s. per 1000ft. is sufficient to yiela a 
dividend of ten per cent. In like manner, with regard to 
the way of doing a thing, we may refer to the excitement 
produced when a gas company gives notice to the Board of 
Trade for a revision of the scale. The companies which 
remain under the Act of 1860 simply notify their intention 
of raising the price, and they do it. Nobody can help it, 
and there is very little said about it. But those companies 
which are under the legislation of 1868 and 1869 are 
obliged to proceed in a formal, demonstrative way. The 
directors of the Chartered Company, in their good-natured 
simplicity, asked the Metropolitan Board and the Corpo- 
ration to concur in a friendly alteration of the scale, so as to 
save the expense of a Board of Traderevision. Butthe Metro- 

litan Board, led on by the eloquence of Mr, Newton and Mr. 
Soneer Rogers, magnanimously declared its superiority to 
any such weakness, The Board would fight, not only 
against any further rise in price, but to prevent a renewal 
of the enhanced terms which were sanctioned a year ago. 
The demand of the Board is that 16-candle gas, instead of 
going above 4s. 4d. per 1000, shall go back to 3s, 9d., or 
even lower than that. As for the Imperial, it shall charge 
no more than it does charge, and may think itself privi- 
leged in being allowed to get so much—namely, 3s, 9d. per 
1000ft. for 14-candle gas. So the battle is set in array, and 
there is a large amount of cheering on the part of the 
public press, the gas companies being fair game; while no 
newspaper thinks itself far wrong in taking the popular 
side against the companies. Of course the latter say 
nothing. They never do say anything until they get before 
a Select Committee or some official tribunal. Then they do 
their best, and perhaps win the day, to the infinite disgust 
of their opponents, who cannot understand how it is, and 
who, consequently, vow vengeance for the future. 

It is to be hoped that the revision will take place earlier 
in 1874 than it did in the present year. If the investiga- 
tion should last as long, it ought at least to begin sooner. 
For the satisfaction of the consumers we may say that 
according to the experience of this year, the process of 
revision is thorough and searching. The three gentlemen 
who discharged this duty last winter were perfectly 
“awake” on the subject. If the Commissioners are 
equally astute on the forthcoming occasion the interests of 
the consumer will be safe. But what are the facts of the 
case? “Coals are cheaper,” say the vestries, “and, there- 
fore, gas ought not to be dearer.” “The price of coal,” 
say others, “has nothing to do with it; the coke and 
ether things make that all right; or if they don’t they 
ought te do so.” Iron, Mr. Newton argues, can 
only affect the capital account, or, at least, has very little 
to do with revenue. Yet we presume that if iron affects 
capital it also affects revenue, for capital requires either 
interest or dividends, and these ought to come out of 
revenue. The gas supply ofa great part of London cannot 
continue much longer dependent on a solitary line of 
main extending seven or = miles from the neighbour- 
hood of Barking Creek. But when that 48in. main was 
laid down the cost was at the rate of £10,000 a mile. Into 
this expense the cost of iron entered largely. Iron was 
then £4 2s. 6d. per ton, whereas now the figure is more 
than doubled. e same rule applies to the gasholders. 
The enlargement of Beckton has been delayed by the rise 
in the price of iron ; but that great establishment must be 
developed, and if the quantity of gas made there is to be 
increased, there must roportionate means for getting it 
to London, as well as for storing it on the spot. The 
directors have just accepted tenders for gasholders which 
ought to be in action now. It is only a marvel that the 

supply in the Chartered district did not signally fail 

uring the late protracted fogs. If Beckton is to fulfil its 

promise, there must be a large further expenditure, and 
the capital so expended must affect revenue. 

We suppose it must be allowed, after all, that coal has 
something to do with the price of gas. One Mr. Isham 

is said to make gas from coke as easily as a conjuror 
evolves from a borrowed hat sufficient feathers to make a 
bed. But the companies on whom London still remain 
dependent have not yet learned the art of getting gas by 
whistling for it. In the future we may have gas for 
nothing, with a bonus for burning it ; but the future is 
not the present, and until the vestries bear rule we must 
submit to the laws of nature. We must also observe that 
the price of coal toa gas company consuming ship-loads 
per diem is not always identical with that which—just 
when the market falls—a gentleman may pay for a ton of 
Silkstone or Derby Brights to keep his kitchen fire going. 








The Metropolitan Board are said to buy coal cheaply down 
at Crossness, although they have not yet found the coal 
measures at the bottom of their deep well. The Board 
also make gas at Crossness, though how much they make, 
and of what quality, we are not assured. It appears that 
nearly two ae ago they had the opportunity of 
trying their ds at supplying gas to certain parties, 
and showed their regard for the ratepayers by charging 
4s, 6d. per 1000ft. Allowing for the probable difference of 
lighting power, we should reckon this as quite ls, per 
1000ft. dearer than the Chartered gas of that epoch, But 
the gas companies have to make foe contracts for coal, 
and not only a contracts, but distant ones, going a good 
deal ahead into the future. Nothing is easier than for the 
Revising Commissioners to learn what are the coal con- 
tracts of the company, as also the terms on which contracts 
have been made for the sale of residual products, where 
such contracts exist. Beckton is unfortunately placed 
with regard to the sale of its coke, although well situated 
for obtaining coal. The works are too far from London to 
allow of coke being sold ata good price. Costermongers’ 
carts are vot going to Beckton for coke. No one short of 
a large contractor can grapple with the conditions of the 
supply, and the company must necessarily take a small 
price. This is to be regretted, and shows itself in the 
fact that in 1872 the average net price realised per 
chaldron of coke by the Chartered Company all through 
their works was only 8s, 2d. The Imperial netted nearly 
9s. 4d., the Commercial 10s, 3d., and the Independent 
12s. 8d. The Phoenix, however, was down as low as 9s. 3d. 
We cannot suppose that any of the companies—and least 
of all the larger ones—care to sell their residual products 
for less than they can get, or to pay dearer for their coals 
than they are obliged. Yet some dark suspicion of this 
kind hovers over the deliberations of the local authorities. 
But nobody suspects the companies of selling their gas for 
anything less than they can get. 

The profits of the London gas companies are doubtless 
quite sufficient to excite the ambition of the local authori- 
ties. The Corporation and the Metropolitan Board will 
both tear away at the gas companies until the latter are 
finally swallowed up. But before that final swallowing the 
Metropolitan Board and the Corporation will assuredly 
tear away at each other, each party anxious to gain 
the property. It will all be done for the good of the 

ublic. Out of the ten per cent. and seven per cent. saved 
- the London gas companies the consumer is to reap his 
long-deferred reward in the shape of amazingly cheap gas, 
while the ratepayer is also to be relieved. Who will have 
the greater share, the ratepayer or the consumer, is not yet 
clear. But on this we calculate—that no rate-expending 
Board will forego a revenue to supplement the rates. If 
the sanguine consumer expects that the Metropolitan 
board or the Corporation will forego ten per cent., if they 
can get it, he will find himself mistaken. He will be told 
to pay up like a man, and to take his reward along with 
the rest of the ratepayers, whether they burn gas or 
petroleum. As for the relief of the rates, it amounts to 
this—that whoever has the chance will spend all the rates 
and all the profits, and the people who pay the money will 
be told that it all goes to defray the cost of those great 
public improvements which everybody admires and nobody 
likes to pay for. The local authorities want money, whe- 
ther it is to be got out of gas or anything else. 


RAILWAY ACCIDENTS, 


A Few weeks since Mr. Chichester Fortescue, stimulated 
to action by the rapid recurrence of numerous and fatal 
accidents, add a circular to the railway companies of 
Great Britain directing their attention to the facts, 
pointing out that various expedients were available for 
preventing casualties, that more caution in the working of 
railways was desirable, and hinting that unless his sugges- 
tions were acted upon it was not impossible that the 
Government would interfere. Mr. Fortescue did not con- 
descend to details; and he was especially vague us regards 
the matter of railway legislation. Indeed, we confess that 
we are quite at a loss to understand what the present or 
any other Government could do to prevent accidents on 
our railways. It is not probable that a bill proposing to 
hang directors when lives are lost by collision would 
meet with the approval of even the general public. If the 
Government were to take any railway which was peculiarly 
culpable into their own hands they would quickly tind that 
they had become rs of a white elephant. Practi- 
cally railways cannot be closed. Injunctions in Chancery 
would be useless; and it would be hardly possible 
to inflict fines heavier than the damages which railway 
companies now have to pay in compensation cases, to say 
nothing of the losses represented by the destruction of 
rolling stock. To a great extent, therefore, Mr. Fortes- 
cue’s threat of parliamentary interference was but empty 
vapouring, and was, no doubt, taken for what it was worth 
by railway men. Still it was but courteous to reply to Mr. 
Fortescue; and so, first Mr. Laing of the London and 
Brighton line; next, Mr. Castleman of the South-Western; 
and more recently, Mr. Moon of the London and North- 
Western, have all sent replies, which have been published 
in the daily press, and so, beyond doubt, have come under 
the notice of our readers. It is not our purpose to analyse 
these letters; but they contain certain arguments which are 
worth consideration, and the whole course of events in 
connection with railway accidents during the last few 
months calls for some notice on our 

It cannot fail to be seen that the Southern railways of 
England are almost exempt from casualties. The reason is 
simply that they are essentially nger lines. Their 
goods traffic, as regards the Continent, consists principally 
of light parcels sent on the system known as Grande Vitesse. 
Of mineral traffic there is none, except that in coals. As 
all the trains run at nearly the same velocity, and shunting 
is reduced to a minimum, it is in no way remarkable that 
collision accidents, at all events, are few and far between. 
Again, as regards casualties due to the fracture of axles, 
me owe &c., it is to be borne in mind that there are few ex- 
tended runs on Southern railways. The trip from London 
to Brighton—50 miles—isa fairexample of a long continuous 


U 








406 


THE ENGINEER. 


Dec. 19, 1873. 








run. Thus opportunities are afforded for the exami- 
nation and testing of tires, &c., which do not exist on such 
lines as the Midland, London and North-Western, and 
Great Northern; and, besides all this, there is perhaps 
another element of safety, not generally appreciated, to be 
found on Southern lines. The servants of the Southern 
companies are usually of somewhat superior education and 
intellectual development as compared with men filling 
similar posts in the Northern and Midland Counties. We 
do not here refer to guards, drivers, or the upper subordi- 
nates, but tothe great bulk of yard-men, shunters, and third- 
rate signal-box men. All these things being borne in mind, 
it is not matter for surprise that Mr. Laing and Mr. Castle- 
man should make out very good cases. 

Mr. Moon adopts somewhat different ground from his 
fellows. They argue that, as they have had few or no 
accidents, it was unnecessary to address a circular to them. 
They are like two little Jack Horners, and say, “What 
good boys are we?” But Mr. Moon does not attempt to 
play the part of little Jack Horner, he does not pretend 
that he isa very good boy, instead he pleads that he cannot 
help being a little bad, but that he and his company have 
done all that lay in their power to be good, and the facts 
which he adduces are sufficiently startling. ‘Thus we hear of 
stations pulled down and rebuilt three times, and each time 
on a larger scale within a few years, to provide increased 
accommodation for augmented traffic, while the colossal sum 
of four millions sterling has been expended within a com- 
paratively recent date for doubling the permanent way over 
iiiles and miles of road and providing increased facilities for 
traftic. It is impossible to dispute that Mr. Moon, in 
many respects, makes out a very good case for his com- 
pany, although in one or two places his arguments, in 
common With those of his fellows, are feeble. Thus, for 
example, both Mr. Moon and Mr. Castleman, are over 
cautious in adopting a continuous brake. Mr. Moon writes 
thus on the subject :—“ We must ascertain whether they 
(continuous brakes) can be adapted to our existing plant, 
which was not designed for them ; whether they can be 
disconnected and fitted securely im, the conduct of a busy 
traffic, and frequently at night ; \vhether they are liable 
to fail, and many other circumstances. And when I 
mention that we have some 4000 vehicles, exclusive of en- 
gines, used in passenger trains, all, or nearly all, of which 
would have to be fitted with the apparatus to make it 
generally applicable, it is obvious that this cannot be dene 
—especially in the face of a constant supply of new inven- 
tions and improvements—without much time and con- 
sideration.” 

Mr. Castleman says :—“ My colleagues, however, are, 
with our manager and myself, of opinion that further ex- 
periments are necessary previous to the adoption of a con- 
tinuous brake in trains. These experiments are making 
progress. We think, too, that it is a question deserving 
of greater attention than it has yet received, whether the 
occasional benefit which may be derived from a continuous 
brake is suflicient to compensate for the increased risk 
arising from that continual, and (which is of equal import- 
ance) the unequal wear and tear, which the constant use of 
a continuous brake wherever a stoppage or a slackening of 
speed is required, must, especially in the case of fast trains, 
produce upon every tire, wheel, and axle in each train so 
titted, as well as upon the rails. The difficulties which 
must arise in maintaining the accuracy of the brake blocks 
on the wheels of each carriage, the necessity for the fre- 
quent renewal of these blocks, and the uncertainty of the 
power to be applied to them, are matters also for very 
serious consideration.” 

Mr. Moon’s argument that because a better brake than 
any now in use may yet be invented none should be adopted 
at present, is simply laughable in its inconsistency. He 
might just as well argue that because better locomotives than 
any known to the world at present may exist in 1883, there- 
fore existing locomotives should be worked to destruction in 
spite of risk. Mr, Castleman, on the other hand, raises diffi- 
culties which have no existence save in his own imagination. 
‘That caution in the adoption of novel inventions is desirable 
we are content not only to admit, but to enforce upon our 
readers; but a point may be reached when caution degene- 
rates into criminal cowardice, and it appears to us that, 
judging of what has been done during the last few years in 
the United States in. the way of applying a system of con- 
tinuous brakes, Messrs. Moon and Castleman are very much 
toocautious forthe good of the public. Theargument—some- 
times used—that because engine drivers, and guards, and 
signalmen would do rash things if they could stop their trains 
quickly, is fatal to all progress, and deserves no countenance 
whatever. If fully carried out the brake power on all our 
«reat lines should be reduced to a minimum. No such 
thing as a brake van should ever form part of a train, and 
the more helpless the officials the safer would the working 
of railway traffic become. We venture to think that 

neither Mr. Moon nor Mr. Castleman will push his argu- 
ments as far as this, and yet it is the legitimate deduction 
from their statements. 

As regards points and signals, there is, we believe, room 
for considerable improvement, and with respect to both we 
have already spoken fully. We find, for example, that 
complex locking bars are being introduced to keep 
points shut, when a simple and inexpensive modi- 
lication of the switch chair, which we have already 
described, would fulfil the same object in the most effi- 
cient manner. Again, as regards semaphores and their 
rendings, we have the fullest corroboration of all that we 
lave previously urged on this subject, in the circular of 
the North-Eastern drivers, published in our last im- 
pression. It requires a vigilance of mind, a power of 
judgment, and a trueness of eye, which are not always 
available, to make out what signals do or do not. 
mean in erowded yards on a winter’s night. Only 
those who have practical experience in this work can 
realise its difficulties, and we venture to say that 
there are probably not five locomotive superintendents in 
the kingdom who could drive one of their own engines in 
safety from end to end of one of their own main lines on a 





winter’s night, simply because the signals are to men who 


do not use them daily an inexplicable puzzle. Beyond 
doubt improvements in this respect may be adopted. A 
wider separation of the lights and greater brilliancy of 
illumination would do much to prevent accidents. 

After all is said, however, the great fact remains, that 
the sage cause of railway accidents is the overcrowding 
of the railways. Such a line as the London and North- 
Western is literally in the condition of Fleet-street during 
the busiest hours of the day. The road becomes gorged 
with traffic until circulation is impossible. Cases often 
occur where a goods train told to shunt at a given station 
finds every siding full, and has to go on to another, with 
the same result. The public, without reason, say—Why 
crowd your lines? The answer is that the crowding is 
the result of the unexampled prosperity of the nation. 
When the London and North-Western Railway was 
designed the traffic in goods and in passengers was 
counted by hundreds of tons and individuals; now it is 
counted not by hundreds, not even by thousands, but by 
millions, But the line is no bigger than it was when it 
was first opened, if we except that portion which has been 
doubled. The same may be said of every great line in the 
country. The true cure for the evil lies in the enlargement 
of our railways, or the construction of more trunk lines. 
But will the enlargement or the new lines pay? Here lies 
the difficulty. The railway companies are as averse from 
crowding as the general public, but they are powerless to 
avoid it, and we fail to find that the men who complain so 
much of the risks and delay of railway travelling are dis- 
posed to lend any assistance of a practical character to the 
railway companies. 

On the whole, we are disposed to believe that Mr. 
Chichester, Fortescue’s circular will do some good; but we 
fear that at a period not very distant some very radical 
changes must be introduced on our main lines if they are to 
retain the powerof dealing with the work thrown upon them. 
The most necessary change on existing systems will consist in 
the doubling of our great railways and the working of the 
goods and passenger traffic on separate systems of perma- 
nent way. If the prosperity of-the country is to go on in- 
creasing this method of working must be adopted. With 
its adoption. and plenty of brake power, fatal accidents, 
now very rare, will almost cease to exist. 


AN UNDERGROUND RAILWAY FOR PARIS, 


A prosect is now under the consideration of the Council- 
General of the Seine for a single circular line to bring into 
direct communication the centre of Paris with the Bois de 
Boulogne, the race courses on its skirts, the bank of the 
Seine, the termini of the various great lines, and many 
other populous points in the metropolis. In general terms, 
the line will be a loop with from twelve to fifteen stations, 
upon which will circulate incessantly as many trains, all of 
which are to quit the respective stations and arrive at the 
next simultaneously by electric signal. The project is due 
to M. Durand, a well-known engineer, to whose own ac- 
count we are indebted for information concerning the 
proposed line. Within the city proper the line will be 
underground; it will follow the Boulevards Ornano and 
Magenta, the Rue Lafayette, Boulevard Haussmann, and 
the Avenue Friedland. At a certain distance from its 
entrance in the Bois de Boulogne by the Porte Dauphine 
it will be open to the sky, and after having traversed the 
Bois and reached the Seine near the Suresnes Bridge it will 
pass along the right bank of the river, and complete the 
circuit at the Boulevard Ornano. The underground por- 
tions of the line will be lighted at many points by openings 
to the sky, and this is attainable without inconvenience 
from the narrowness of the work, which will not exceed 
five metres ; the openings may, in fact, be reduced to a 
width of two metres, reserving the space at the sides as 
footpaths. Wherever the line passes beneath squares and 
open or little frequented spaces, these openings may be 
introduced. The line will have but one general station, 
which will be on the bank of the Seine, here all the trains 
will be formed, and all the general business of manage- 
ment performed; from this station the trains will run 
always in the same direction, stopping only at the inter- 
mediate stations to take up and set down passengers. 

It is proposed that there shall be seven stations within 
Paris, namely, beneath the Boulevards, &c., which we have 
already mentioned, in the Square Montholon, the Chaussée 
d’Antin, the Rue Tronchet, the Rue Miroménil, andthe Place 
de YEtoile des Champs Elysées. The out-of-town sta- 
tions are to be at the Porte Dauphine, in the centre of the 
Bois de Boulogne, at Longchamps, the bridges of Neuilly, 
Grande Jatte, and Asniéres, near Saint Ouen, and Clig- 
nancourt. Thus the line will bring into communication 
the centre of Paris, the Beis de Boulogne, and all the out- 
skirts of the city from Suresnes to Saint Ouen. The great 
Boulevards and the termini of the three great railways, 
the Northern, Eastern, and Western, will be brought 
within three stations of the Bois de Boulogne. 

Two of the main advantages set forth are the frequency 
of the trains, and the exceeding lowness of the fares 
which will be charged. Founding his calculation partly 
on the experience of the Vincennes railway, which only 
starts from the Bastille, and which carries as many as 
70,000 passengers in a day, the projector arrives at the 
conclusion that the gross income cannot be less than four 
millions, which will yield a net profit of 2,400,000 francs, 
or ten per cent. on a capital of twenty-four millions, which 
he declares will be more than sufficient for the establish- 
ment of a single line such as he proposes. ~ 

The plan is no doubt ingenious and economical, but the 
fact of the trains only running in one direction seems to 
us a monstrous inconvenience ; if the visitor, as the pro- 
jector says, to the Bois de Boulogne only three 
stations to arrive at his destination, it is clear that he will 
have to pass eleven to get back home. Such a plan may 
answer in Paris where time is not esteemed of immense 
value, but to propose such an one in London would lay the 
originator open to ridicule. 





THE CHANNEL TUNNEL. 
THE members of the Institution of Civil Engineers deserve 
some thanks for the energy which they have shown in dissipating 





the Channel Tunnel delusion. A spirited discussion took place 
on Mr. Prestwich’s paper “On the Geology of the British Chan- 
nel,” but there was remarkable uniformity of opinion as to the 
probable impracticability of carrying out the scheme at all. 
There is, as we have often pointed out, a fatal objection to the 
Tunnel, which is that under no conceivable circumstances could 
it be made to pay. Assuming that the cost of a Tunnel would 
be only ten millions sterling—and it would from first to last cost 
at least three times that sum—it would require a gross traffic of 
£1,200,000 a year to make it pay commercially, or £824 per mile 
per week. The largest known traffic—that on the Metropolitan 
Railway—realises £1000 per mile, so that the traffic between 
Dover and Calais must be as busy as that of London itself to 
make any Tunnel answer ; or, compared with another most pros- 
perous railway, the traffic under the sea must be five times that 
of the Lancashire and Yorkshire, eight and a-half times that of 
the London and North-Western, and thirteen times that of the 
Great Western, before any suitable dividend could be paid. Of 
course, it may be argued that the question is national ; but we 
are at a loss to see why nations should be called upon to carry 
out undertakings which must prove failures in a commercial 
sense. The ventilation of the question before such a body of 
men as the members of the Institution of Civil Engineers will do 
much to clear away the fog with which the subject has been 
surrounded, and will, we trust, consign the entire scheme to the 
realms of oblivion for some years to come 


GUN-COTTON AND WATER-BURSTING CHARGES. 

EXPERIMENTS are now being instituted to test the practical value 
of a new application of gun-cotton as a bursting charge. It would 
be premature to give an opinion as to the results, but the principle 
is quite new, and deserves notice in this stage of the inquiry. 
Shells have frequently been fired with gun-cotton bursting charges. 
When successful, the shell is burst into shivers, the strength of 
the charge rendering it very powerful when acting in the 
ordinary manner of a common shell—that is to say, as a 
mine when the shell has penetrated deep into earth or masonry, 
or in the open when explosive effect in all directions is 
desired. Special precautions are necessary to guard against 
premature explosion. At the suggestion of Mr. Abel experiments 
are now being made to ascertain how far a common shell may be 
made to act like a shrapnel, or still more truly like a segment shell, 
by means of a small charge of gun-cotton inserted in a shell filled 
with water. It will be readily seen that the water transmits the 
explosive shock directly to the shell, and, as in the case of a 
hydraulic jack, its absence of elasticity is its recommendation, 
Elastic gas with an air cushion suffers compression in the act of 
bursting, and stores up projectile force in the fragments into which 
it eventually breaks the shell. That it does so, is seen both from 
the distance to which they are thrown, and from the circumstance 
that it tinds out the lines of least resistance in the shell. A small 
charge of gun cotton fired by detonation, and acting in a shell 
filled with water, as might be expected, shivers it into a great 
number of small fragments with but little scattering. Two 16- 
pounder common shells recently fired in the Arsenal in this way 
gave the following results :— 

No. 1. Blown into 280 fragments, total weight 14 lb. 2 0z., viz.—- 
one of 64 02., one of 50z, two of 4 0z., eleven of from + to 4 0z., 
thirty-two under 2 oz., twenty-three under 14 0z., sixty-eight under 
loz., and 142 under 4 oz. 

No. 2. Blown into 245 fragments, total weight recovered 15 lb. 
2 oz., viz.—two under 12 oz., two under 6 0z., five under 3 0z., ten 
under 240z., twenty under 20z., twenty-six under 1} oz., tifty- 
five under 1 oz., 125 under 4 0z. 

The explosion of these shells took place at rest in a confined cell. 
The main difficulty to contend against when fired from a gun is 
the danger of premature explosion either of the detonator used to 
fire the cotton, or of the cotton itself. These having been over- 
come by Mr. Abel, experiments are now in progress at Shoeburyness 
to test the actual effects produced on targets. The action ob- 
viously most closely represents that of segment shells, the main 
difference being that the bursting charge is more sudden, but meets 
with more resistance, while the weight of the missiles after explosion 
is rather less. The system cannot be expected to give the prolonged 
shower of the shrapnel bullets however ttle may be the dispersion, 
because the specific gravity of the metal and the form of the frag- 
ments prevent their keeping up their velocity to the same extent 
as the shrapnel bullets, 








PROFEESSOR AGASSIZ.—News has just reached England from 
New York of the death of Professor Agassiz in that city. He was 
in his 67th year, having been born in 1807. A native of Orbe, in 
the Canton de Vaud, in Switzerland, where his father was a 
Protestant minister, he gained his early education at Biel and at 
Lausanne, completing his studies at Zurich, Heidelberg, and 
Munich, with a view to the medical profession. Owing, doubtless, 


|.to the early taste which he had shown for natural history and for 


comparative anatomy, he attached himself while at Munich to 
Spix and Martius, whose travels in Brazil had attracted his 
interest; and on the death of the former he joined the latter, at 
his request, in the publication of a monograph of the fishes in that 
country, comprising nearly 120 species, many of them but little 
known, The interest awakened in him by superintending this 
elaborate book through the press was such as to induce him to 
make further researches into the nature and classification of fishes, 
and more especially of the salmonidz and of the fresh water fishes 
of Central Europe. He published the first part of an elaborate 
work on this subject, with illustrations, at Neufchatel in 1839; a 
second and third part following after a few years’ interval. His 
next work in this direction, in which he had the assistance of M. 
Vogt, was devoted to the subject of the embryology of the salmon 
tribe. He had already devoted much attention to the subject of 
fossil fishes, and had published the results of his studies in a work 
entitled ‘‘ Recherches sur les Poisson fossiles” (Neufchitel, 1833-41). 
He next came to England to study the fossil strata of the country 
and its treasures, issuing, in 1844, an elaborate account of those 
discovered in the old red sandstone of the Devonian system. The 
direction of his studies at this period may be traced in the titles 
of his next publications—‘‘ Descriptions des Echinodermes fossiles de 
la Suisse;” ‘** Monographie des Echinodermes vivants et fossiles ;” 
** Etudes critiques sur les Mollusques Fossiles;” and ‘* Mémoire suv 
Moules des Mollusques.” From these studies he passed to another 
branchof natural history—thestudy of the glacial system of hisnative 
mountains ; and et Spey in 1840, at Neufchatel, his ‘* Ztudes 
sur les Glaciers,” which suddenly made him famous, and. opened-a 
subject of philosophical inquiry to which little attention had been 
directed up to that time. He entered more fully into the subject in 
a second work, published by him at Paris in 1847—“‘ Recherches sur 
les Glaciers.” Since 1838 he had held the Professorship of Natural 
History at Neufchitel, where most of his works were published, 
and where he had the constant assistance of the active and zealous 
local society of natural history. About the year 1847, however, 
he was invited to Boston, United States, to occupy a similar chair 
in the University of Cambridge. In 1852 he was appointed to the 
Professorship of Comparative Anatomy in the Medical College of 
Charleston, South Carolina, but this post he resigned after two 
years and returned to Cambridge. That his name and his learning 
were not forgotten on account of his retirement to the other side 
of the Atlantic is proved by the fact that a prize was awarded to 
him by the French Academy of Sciences. In Agassiz the world has 
lost a philosopher and naturalist whose name will be remembered 
along with those of Buffon, Cuvier, and Humboldt, and of whom 
both his native Switzerland and his adopted America might well 

be provd;—Z'jmes, } 
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Grants and Datesof Provisional Protection for Six Months, 


8741. Puiuirp Atpert Montz, Keresley, near Coventry, Warwickshire, 
and Tuomas BupwortH Ssarp, Fren ‘alls, Smethwick, Stafford- 
shire, ‘‘ Improvements in metallic tubes for locomotive, marine, and 
other steam boilers.”—18th November, 1873. 

"5, < Joun CowDERY —— Upper Hill-street, Richmond, Surrey, 

in facture of paper ‘pulp, and apparatus 

employed therein.” — Oth November, 1873. 

8775. JOHANN HEINRICH ConRS, Steinstrasse, Hamburgh, ‘ Improve- 
ments in railway couplings.”—20th November, 1873. 

8797. Joun Henry Knicut, Weybourne House, Farnham, Surrey, “An 
improved steam digging machine.”—2lst November, 1873. 

3827. Witt1aM Buxton Heap, High-street, Notting-hill, London, ‘‘ An 
improvement in the method of the ventilation of drains, soil Bipes, 
cesspools, and sewers, and the purification of sewage gas, un 
apparatus for such purposes.”—24th November, 1873. 

3839. Simon Srmmons, Bishopsgate-street Without, London, “ Improve- 
ments in the ventilation of hats and similar coverings for ‘the head.”— 
25th November, 1873. 

3849. Jacop Baynes TuHompson, Whitehall, Wraysbury, Bucks, “ Im- 
provements in smokeless furnaces and stoves.” 

3853. Patrick Comyn Macorecor, Paisley, Renfrewshire, N.B., “ Im- 
provements in treating, scouring, and dyeing woollen and worsted 

arns, and in apparatus therefor.” 

5. Perer Jensen, Chaneery-lane, London, ‘‘ Improvements in ma- 

chinery or apparatus known as middlings purifiers.” —A communication 
from Francis Wayland Glen, Oshana, Ontario, Canada. 

8859. Noam WitLt1aM MiTcHELL, Somers-road, Southsea, Southampton, 
“ An improved machine or method for sizing corks, or for separating 
and distributing the different sizes of corks or other articles requiring 
to be sorted into different sizes,” 

$861. Danie. Sempte, New Monkland, Airdrie, Lanarkshire, N.B., 
“ Tmprovements in violins.” 

3863. Marruew Gray, Blackheath, Kent, “An improved method of 
inenlating and maintaining the insulation of underground telegraphic 
wires. 

3805. ALFRED Forp, Greenwich, Kent, “Improvements in the manu- 

ucture of asphaltes.” 

3867. Ropert TARRINGTON, Birmingham, ‘‘ Improvements in umbrellas 

and parasola.”—26th November, 1873. 

3873. Epwin Dearven, Rotherham, Yorkshire, “Improvements in the 
method of constructing and arranging the winding apparatus used at 
collieries and mines, and for other similar purposes.” 

3874. Extzanetu Leiou, Manchester, “ Improvements in the manufacture 
of artificial fuel.” 

3875. Wittiam Tuomas Erskine Booxey, Derrybane, Wicklow, Ireland, 
“ Improvements in machinery for excavating and for raising materials, 
ae as earth, peat, clay, bricks, and the like.” 

} Tuomas ATTwoop BrocKLeBank, Great Tower-street, London, 

‘Improvements in apparatus for connecting together or coupling 
carriages of railway or other trains.” 

3878. WiLLtAM Forp SMITH and ARTHUR CoveENTRY, Gresley Ironworks, 
Salford, Lancashire, * improvements in tools or machinery for turning, 
screwing, drilling, and boring.” 

3879. JoserH BARKER STEARNs, Southampton-buildings, London, “ Im- 
provements in electric telegraph apparatus.” 

3880. SamueL GovuLp, Birmingham, “Improvements in washing ma- 
chines.” 

2881. ALrrep Pickup and Samvet Carter, Oldham, Lancashire, “ Im- 
provements in sewing machines.” 

8882. GeorGe WIGHTWICK RENDEL, Elswick Works, Newcastle-on-Tyne, 
“ Improvements in mounting ordnance.” 

3883. Ropert Wison, Patricroft, Lancashire, ‘‘Improvements in 
hydraulic presses, and i in steam engines for working the same, which 
engines are also applicable for working hydraulic boists and cranes.” 

3885. Isaac Biue Harris, Castle Mills, Fountainbridge, Edinburgh, 
Midiothian, N. “ Improvements in the manufacture of hose and 
tubing.” 

3886. Isaac Brive Harris, Castle Mill, Fountainbridge, Edinburgh, 
Midlothian, N.B., “ Improvements in the manufacture of flexible 
tubing.” 

8887. OLtvieR DetrHin Renavupon, Miles-lane, Upper Thames-street, 
London, “ Improvements in the production of ornamental surfaces 
applicable as coverings for courts and a ”—27th Novenber, 1873. 

8890. James Steet, Glasgow, Lanarkshire, N.B., “* Improved apparatus 
for actuating the ’prakes of railway trains by compressed air. 

3892. EBENEZER Div ER, C Catterham Valley, Surrey, “‘ Improvements in 
obstetric apparatus.” 

3893. Henry Bartey Sate and ALrrep Martin, Birmingham, “ An im- 
ae stamp for marking or stamping paper, linen, and other textile 

3894. WILLIAM Hore HISON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in steam engines.” 

8896. ELisan Dickinson, Wigan, Lancashire, ‘‘ Improved machinery or 
apparatus for making the moulds for spur and other toothed wheels.” 
3897. Louis Cuexor, Piccadilly, London, ‘‘ Improvements in the manu- 
facture of nails, bolts, metallic wires, and other similar means of 

attachment or eennection.” 

3899. ALFRED VINCENT NEWTON, Chancery- -lane, London, “‘ An improved 
mode of finishing felted goods.” "—A communication from John Foster 
Greene, Brooklyn, New York, 

3900. WILLIAM FISKEN, Stamfordham, Northumberland, ‘‘ Improvements 
in apparatus for “heating , or warming buildings, also applicable for 
cooking purposes.” 

3901. Wittram Rosert Lake, Southampton-buildings, London, ‘Im- 
provements in machinery for drilling or boring rocks and other hard 
substances.”—A communication from James Asbury McKean, Paris.— 
28th November, 1873. 

3902. Rozpert Mortoy, Stockton-on-Tees, Durham, “‘ Improvements in 
refrigerators or apparatus for cooling liquids, parts of which improve- 
ments are also applicable to distillation, surface condensation, heating 
or cooling fluids, air, or gases.’ 

3903. ArnTHUR Pinney, Upper Charles-street, Goswell-road, Clerkenwell, 
London, ‘* Improv ements in thermometers for bakers’ and other ovens.” 

3904. StepHEN ALLEY and James Barrpy Hanpysipe, Glasgow, Lanark- 
shire, N.B, “Improvements in fastenings for connecting and 
strengthening the ends of rails for railways and tramways, and in 
apparatus for applying the same.” 

3905. GrorG 1E EDw aRpDs, Howey-street, Battersea, Surrey, ‘‘ Improvements 
in stoves.” 

3907. Joun Hicks, Pevensey, Sussex, ‘‘ Improvements in apparatus for 
saving life from fire.” 

$908. Georce ALLIBoN and ALEXANDRE Mansre, Salisbury-street, 
London, ** Improvements in safety valves.” 

3909. GeorGe LIVERMORE SHORLAND, Manchester, “Improvements in 
the fire-grates of kitchen ranges, applicable also to other descriptions 
of fire-grates.” 

2910. Joun Bet, jun., and Rosert Beit, Wishaw, Lanarkshire, N.B., 
“*Improvements in utilising the waste heat of materials employed in 
retorts, and in the apparatus or means employed therefor.” 

3911. CHarLes SLace, Madeley, Salop, “Au improved portable hearth 
box for collecting the fine ash of house fires, and separating the cinders 
therefrom.” 

$914. Witt1aM Tuomas Casset Pratt, Lansdown-place, Newport, Mon- 

'*mouthshire, ‘‘ Improved safety apparatus for railway trains.” 

2915. Freperick Brown, Luton, Bedfordshire, “ Improvements in 
register stoves or grates.” 

2916, Freperick GeorGe Unprruay, Crawford-passage, Clerkenwell, 
London, and ALFRED Epwin CARTER, Notting-hill, London, ** Improve- 
ments in apparatus for preventing waste uf water. 

3917. James Noap, Pelley-road, Plaistow, Essex, ‘‘ Improvements in the 
manufacture of envelopes for the protection of bottles and such like.” 
3918. Tuomas Stewart Monkuovuse, Regent-square, London, “ Improve- 
ments in printing, and in apparatus for cutting the printed matter at 
the same time. 

3919. WiLLIAM RoBERT Lake, Southampton-buildings, London, “‘ An 
improved flash-light signal apparatus for night telegraph.”—A com- 
munication from the Rev. John Chatfield Nobles, Elmira, New York, 
U.8., and Moses Gustin, Troy, Pennsylvania, U.S. 

3920. Heinrich RantJEN, Basinghall-street, London, ‘‘An improved 
anti-fouling and preservative composition for ships’ bottoms and other 
submerged structures.” 

3921. JoserpH Rosert McVoy, Harrogate, Yorkshire, “An improved 

hine for ing and polishing boots, shoes, ‘plate, and other 

































articles,” 

3922. Joun Ropert Lancaster, Old Broad-street, London, “ An improved 
combination tool.”—29th November, 1873. 

3924. Epwarp CLarke, GrorGe CLARKE, and Henry EBENEZER HARROLD, 
Loughborough, Leicestershire, “ Improved means for economising fuel 
and preventing smoke in furnaces for boilers, pans, and other heating 
or evaporating apparatus.” 

8926. Victor CHAMBON, Toulon, Var, France, ‘“‘ An improved plough.” 

3928. James Kenyon, Blackburn, Lancashire, ‘‘ Improvements in appa- 
ratus for economising fuel in’ fire-grates or stoves for domestic and 
other purposes,” 

8929. Thomas Evan Wit.1aMs, Raglan, Monmouthshire, ‘‘ An improved 
method of and apparatus for extracting the gases of smelting and 
other furnaces.” 








3920. Sem EDWARD emnenn Bradford, Yorkshire, “ Improvements in 
quadrants for opening, shutting, and fastening windows, and in the 
appuratus employed therein.” 

3932. Hawkinson HeEpert, Lowestoft, Suffolk, “An improvement in 
pianofortes and other keyboard instruments.” 

3933. Thomas James Smita, Fleet-street, London, “ Improvements in 
apparatus for grinding and surfacing the exterior of cylinders, rollers, 
and drums.”—A communication from J. Morton Poole, Wilmington, 
Delaware, U.S. 

3934. JoHaNnw MAXIMILIAN PLESSNE R, Golden-square, London, “ Improve- 

nents in motive power engines.” 

3935. Wituiam Henry YroMANs, ,Astwood, Redditch, Worcestershire, 

Improvements in needle-cases.” 

$936. Huon ALpersey Ecerton, Hextable. Kent, “ Iraprovements in the 
construction of ships, ferry boats, and other vessels.” 

3938. Joun Henry JonNson, Lincoln’s-inn- fields, London, ‘Improvements 











in polishing and glazing photographic proofs, and in the apparatus | 


employed therein.”—A communication from Honoré Muhée, Paris. 

3939. Bensamin THEOPHILUS Moore, Elm Lodge, Spring-grove, Isleworth, 
Middlesex, “Improvements in current meters, water meters, and 
ships’ logs.” 

3940. Davip Grete and Rovert Burton, Steam Plough Works, Leeds, 
Yorkshire, ‘‘Improvements in —— for er steam ploug shs 
and other agricultural implements.”—1st December, 187: 

3941. Rospert Russet, Derby, *‘ linprovements in stoves and kitchen 
ranges.” 

3942. ARTaHuR Situ, Pera lodge, Loughborough-road, Surrey, and 
Freperick Frecp, Upper Marsh, Lambeth, Surrey, ‘‘ Improvements in 
the decolourising of solid and ix juid hydrocarbons, and in the appli 
cation of materials for that purpose.” 


8945. Bensamin Haas, jun , Boulevart Sebastopol, Paris, “‘ Improvements | 3 


in watches.” 
$947. Bernarp Cuartes Lavra, Southampton- buildings, London, “ Im- 
provements in machinery for rolling iron and other metals.”-—A 
communication from John J. Williams, Pittsburgh, Pennsylvania, U.S. 
3948. Epwarp RussEtL Morris, Oakhill Park, Hampstead, Middlesex, 
“Improved pocket instrument for measuring and registering 
distances.” 
$951. Leon Boutrier and Matuvurin Jean Baptiste Counavtt, Boulevart 


de Strasbourg, Paris, ‘* Improvements in shears or clips for shearing or 


clipping sheep.” 
; KicHakD HELLYER Manninc, Murray-street, Hoxton, London, 
** Improv ements in railway brakes.” 
3953. Freperick ARTHUR PaGet, Seymour-chambers, York-buildings, 





2 
52. 


Adelphi, London, “ Improvements in the rode of and — atus for | 


softening and purifying water.” — A communication from Jean 
Alexandre Bérenger, Vienna. 

3954. Jouan Hernricl Caristorr Zanzic, Bloomsbury, London, ‘‘ A new 
or improved combined garment ” 

3055. Joun Warr, Slapton, Devonshire, “ Improved apparatus for 
signalling betw een the different parts of railw: ty trains, and partly 
applicable for aqeuing and closing the doors of railway carriages.”— 

d December, 1873 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3995. Joun Davis, Great Dover-street, Southwark, ery *“ Improve- 
meuts in the construction of lubricators "—4th Vee 

4031. Georot Hase.tine, Southampton-buildings, Londun, * An impr ved 
method of and machinery for stitching books. lorrved communication 
from Ellicott D. Averell, New York, U.8.—6th Decen! 

4046. WiLL1amM SELLERs, Haverhill, Massachusetts, U.S., 
lawn mower.”—8th December, 1873. 

4051. GzorGe HAsELTINE Southampton- -buildings, London, “ Improv 
ments in looms for weaving, and in apparatus connected therewith 
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An improved 












way wheels, &.”—A communis from Woodford Pilkington.—23rd 
September, 1873. 

3205. The Rev. Gkaxvitte Hamitron Forpes, Broughton Rectory. 
“Compounds designed tu be used as fuel or for the Tasmedactuve of 
lime, cement, plaster, and artificial stone.”—Sru October, 1875. 

3344. GEORGE HASELTINE, Southampton-buildings, London, “ Rotary 
ae ”—A communication from Joseph Burr Bennett.— 15th OctoLer, 

873 

3378. Epmraim ALLCock Jones and —_ ALLoock Jones, Middlesbrough, 
* Tron and ateel.”—18th October, 1873. 

3440. Joun Farrsainn, Lee is, ** Nuts or other metal tubes.”—A com- 
munication from Samuel Vanstone and Alfred Hollings.—23rd Octo/er, 

873. 

8514. James CAMBELL STEVENSON, Lord-street, Liverpool, ‘‘ Furnace for 
consuming smoke, &c.”— 29th October, i873. 

3534. CHARLE Fre DERICK Hayes, eee -green, London, ‘* Coupling for 
driving geur.”—3s0th October, 1873 

3588. Joun Row ey, Camberwell road, Surrey, “Obtaining colouring 
matters, &c., from’ certain waste materials resulting from the manu- 

"—4th November, 1873 
NDREW CombeER, Leeds, “Spanners or wrenches.”—10th 










ENRY JonuNson, Lincoln’'s-inn-fields, London, ** Spoons, &c.” 
A communicatiou from Jacques Mazeron.—1sth November, 1873. 

3704. Joun Inmgay, Southampton-buildings, Chaucery- lane, , London, 
* Clearing rollers for cards used in the preparation of cutton.”—A com- 
munication from Josef Liiimmerle.—l4th November, 1873. 

S727. CuarLes Turner, Leuton, “ Fleshing and frizing zs sheep and othe 

skins and hides, and for striking out skivers and rouns preparatory t 

dyeing and after dyeing.” 

731. Brono Hurrmank, St. Petersburg, “ Gunpowder.”—A communi- 

cation from Bernhard Wiener.—l7th November, 197 

3740. Freperick — Bradford, “Spinning and doubling fibres.”— 
18th November, 1s 

3748. Francis ad Ween, Crewe, “ Locomotive engines.”- 
November, 1873. 

S782. Richarp Kennett, Maddox-streect, London, “An improved ub 
stance to be used instead of collodiou and aoe usious for photo- 
graphic purposes.” 

3785. Joun Tuomas Gipson, ( _--¥ Junction, Surrey, “ Earth closets or 
commodes,"—zuth Nox ember is7, 





3817. Ropert Grirritus, oun, London, ‘‘ Steamships and screw 


| 920. Heinnicn RanTsEs, Basinghall-street, London, 


A communication from Josiah Gates, Lowell, Massachusetts, U.5.—ith 


December, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 


3223. Joun OLpRoyp, Mark OLprRoyp, jun., Josava Woopcock, and 
James Coutter, Dewsbury, Yorkshire, “Indigo blue dyeing.”—sth 
December, 1870. 

3232. NaTrHan Acer, Grosvenor-road, Thames-bank, Pimlico, London, 
and WILLIAM Percival PickeRrinG, Angel-court, London, “ Railway 

signals.”—9th December, 1870. 

5. CHARLES WILLIAM Siemens, Great George-street, Westminster, 

* Exhausting or charging receivers for working pneumatic tubes for 
raising fluids, &c.”—12th December, 1870. 

3277. Georce Bitprovex, Hackney-road, London, ‘*‘ Wardrobe latches, 
&c.”—14th December, 1870. 

3288. Jesse Ascovcu, Handsworth, Staffordshire, ‘‘ Candles.” — 15th 
December, 1870. 

3261. JoserpH JAMES CouEMAN, Glasgow, Lanarkshire, N.B., “‘ Treating 
certain lubricating oils, &c.”—13th December, 1870. 

8266. Wittiam Ropert LAKE , Southampton- buildings, London, “ Electrical 
brake fur railway carriages."”—13th December, 137v. 
3280. THomas TELFORD ~MACNEILL, Warwick- street, 

London, *‘ Barometers.”—15th December, 1870. 

3318. ALBERT Marcius Sizer, Wood-street, Cheapside, London, and 
Freperick Wuirs, Camberwell, Surrey, “‘ Lamps.”—19:A Deceiver, 
1870. 

3319. ARCHIBALD Sanpeman, Tulloch, Perthshire, N.B., ‘* Folding longi- 
tudinally, and changing the planes of motion of tre avelling sheets or 
webs, &v.”—19th December, 1870. 

3325, ALBERT MaRcIUs SILBER, Wood-street, Cheapside, London, “ Light- 
ing and heating apparatus.”—20th December, 187u. 

3269. Freperick Lupewic Haan Dancuett, Horwich, Lenenshire, 
“ Treating sewage matter, &c.”—14th December, 1870. 

3273. Evisan SLack, Manchester, ‘*‘ Compositons ‘for sizing, dressing, and 
finishing threads, &c.”—14th Deceimber, 1870. 











Charing Cross, 





Potente on which the Stamp Duty of £100 has been Paid. 

3262. Ricuarp BoyMan Borman, Park-crescent, Stockwell, Surrey, “‘ Pro- 
pelling vessels, &c.”—12th Deceniber, 1s6u, 

3292. Tuomas VAUGHAN Moraan, Chelsea, London, and Epwin Hy tes, 

attersea, Surrey, “* Crucibles, &c.’ —15th December, 1866. 

54. Joun Hznry Jonnson, Lincoln’s-inn-fields, London, ‘“Sugar."—8/h 
January, 1807. 

6S. Joun Sitvester, West eee, Staffordshire, ‘‘ Weighing ma- 
chines.” —11th Janu ary, 1867 














Notices of Intention to Proceed with Patents, 

2605. Rowianp WiL.1aM Brownai.t, Walsall, ‘‘ Weighing machines.”— 
ist August. 1873. 

2622. Joun BurpDER WALKER, Courtland Lodge, Addiscombe, “‘ Fuel.”— 
2ad August, 1873. 

2629. Josian Latimer CLARK, Westminster-chambers, Victoria-strect, 
Westminster, *‘ Recording the number of passengers conveyed in 
7 vehicles, &c."—5th August, 1873. 

ty Trinity-square, Southwark, Surrey, “ Lighting 





2 
263. 





gars and tobaceu. 

263. Sypney 8. Pottock, Wuerzburg, Bavaria, “ Checking and stopping 

frightened and runaway horses. "0th August, 1873. 

2651. ANDREW PavuL, Dumbarton, N.B., “Steering apparatus.”—7(h 
August, 1873. 

2660. Frank Wirth, Frankfort-on-the-Maine, Germany, ‘‘ Heating appa- 


ratus for passenger railway carriages.”—A communication from Edward | 


Kichwede.—8th August, 1873. 

2664. STEPHEN RINTOUL, South-street, Finsbury, London, ‘‘ Transmitting 
motive power. 

2665. Exocu Anmitace, Liverpool, ‘‘ Measuring and drafting for wearing 
apparel.” 

2666. WiLtIAM CHARLES COTTRELL, Eddington lronworks, Hungerfod, 
* Raising wheat sheaves, &c.”—%th August, 1873 








2680. Rowert Caney, Radclitte Villas, Shakespere- road, Brixton, “Steam | 


engines ond pumps.”—1]2th August, 1873. 

2691. EpwarpD GREGsSON BANNER, Killiter- -square, London, 
apparatus,” —1l3th August, 1873. 

2704. ABRAHAM Martin, Mortimer-street, S vavendish- square, London, 
**Ornamenting wood, &e. "—lbth August, 

2716, WILLIAM Rosert LakE, et oo a dg buildings, Londun, “ Glass 
furnaces, &c.”—A communication from Max Mit ‘ 

2721. JoHN ANDKEWS, Great Mersey-street, Liverpuol, ‘‘ Hanging and 
driving milistones, &c.”—16th Auguat, 1873. 

2732, Josern Lucas and WILLIAM NICHOLS, Leeds, *‘ Cutting coal.”—18th 
August, 1873. 

2783. ARTHUR CHARLES HENDERSON, Southampton-buildings, Holborn, 
London, ‘‘ Watches and clocks.” — A communication from Adrien 
Joseph Virlet Dubreuil.—22nd August, 1873. 

8812. WiLL1aM Rosert Lake, Southampton-buildings, London, “ Forming 
the internal screw-threads of gas fittings."—A communication from 
John Lang Pope.— 26th August, 1873. 

2859. JonaTHAN Scuarr, Bradford, “ Wool-washing and steeping 
machine.”—30th August, 1873. 

2945. Henny RocErs, Serer. “Cut nails."—A communication 
from Henry Mullholland.—8th September, 1873. 

2974. Davin OwEN eee” Sapowete:, London; “ Producing and 


radiating heat.”—10th September, 1873. 
8116. RicHARD Fenne_iy, Cannon-street, London, ‘ Railway end tram- 


** Disinfecting 





propellers.” 

3824. Henry Garpner, Islington, London 
requiring to be shod.”—2Z2ud Novemler, 3 

3346. WituiaM Caarces Stirr, Birmingham, 
and steel th November, 1873 

5853. Patrick Comyn Macoreoor, Paisley, N.B., 

and dyeing woollen and worster a yarus, &e. 

358. WiLtiam brown, Halifax, * Vamasks, reps, Turkey satin cloths, 

&e."—2th November, 1573. 

3832. Geoucre Wicatwick Renpet, Elswick Works, Newcastle-on-Tyne, 
** Mounting ordnance.” 

3883. Kosperr Witson, Patricroft, ‘‘ Hydraulic presses, &c.” 

3580. Isaac BLUE Haxnis, Castle Mills, Fouutaiubridge, N.3B., “‘ Hose and 
tubing.” 

S836 Isaac Bive Harris, Castle Mills, Fountainbridge, N.B., ‘‘ Flexible 
tubing.”—27th Noveiber, 1873. 

3903, GEORGE ALLIBON und ALEXANDRE M ANBRE, 
Ac delphi, London, ** lmprovements in safety valves.” 


** Shoes for horses and animals 







*“ Drilling or boring iron 





“ Treating, scouri: 





Salisbury-street, 





* Anti- fouling and 
” jpreserv ative composition fur ships’ bottom: 8, &c."°—v0th November, 187%. 
HAnNKINSON HEBERT, Lowestoft, * Piz anofo rtes, &c.’ —lst Dece.uter, 








3442. ArtHvE Sairn, Pera Lodge, Loughborough-road, Surrey, and 
FREDERICK Fiecp, Upper Marsh, Lawbeta, Surrey, ** Decolorising sulid 
aud liquid hydrocarbons, &c.’ 

3 oe RicharD Hetiyver MaNninG, Murray-street, Hoxton, London, 

* Railway brakes.”—2ad December, 1873 

4051. Geoxce HaseLTIne, Southampton-buildings, London, ‘‘ Looms for 

weaving.”—A communication from Jusiah Gates.—vth Deceiwber, 








All persons having an interest in opposing any one of such applications 
shoulu leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within twenty-one days of 
its date. 
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*.* Specifications will be forwarded by post from the Patent-office on 
receipt uf the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-ottice Order, made payable at the /’ost-ortice, 5, High 
Holborn, tu Mr. Bennet Woodcroft, her Majesty’s Patent-otlice, Seuth- 
am pton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classisied and arranged from Gov published b 
the authority of he Commssioners of Pate 


Class 1.—PRIME MOVERS. 
Jneluding Fixed Sieam and other Enuines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 

1949. J. Simvsos, Manchester, * Seam engines "— Dated 29th May, 1873 

ihe meaus employed are (in the case of existing engines), Furst, tu in- 
troduce wu interual uning to the cylinder, to reduce the diameter in pro- 
portion to the increased pressure of steam used and, Secoudly, 
various ore i arrangements of the valves to produce the cut-off, and 
of the higu and low- sie ssure cylinders of compound engines, also iu the 
appheativa of a hydraulic accumulator tu act on the cut-vlf valve, aud t 








supply water to steam boilers, 
1¥53. J. Manrin, Deptyord, * Construction of elastic packing.”—Date 
oh Fo , 1575 

The novelty ot the invention consists in adapting and applying to th 
frictional surfaces of rotary engines or pumps a yrelding metallic pack 
ing, which partakes of the lorm of a strip or iength of metal, which ts lec 
intv a recess in the piston of such engine or puup at the j yiut where the 








interive frivtivual contact takes place The bottem of the said recess 1s 
provided with one or more pieces of ludim-ruvbver ther clasti 
medium, agamst which the packing pieces or leugtu is forced Wheu tu 


diaVe & Yields ¢ lac 





cylinder, therchy Cualbdng sucu packing plece 
With Lue surlwee over Which 1t slides, 
1vs0. G, CockBURN, Glasgow, “ Safety valves."—Dated Lad Jane, 137 

Tue features of novelty which coustatute this inventun ate the arranye- 
ment aud construction uf the improved safety valve 
1983. B. J. B. Mitis, Lonuaa, “ Governors sor steam engines, &e."—A come 

mitaication, —Duted 3rd Jane, 1875. 

The invention consists of a journalicd cylinder containing oil and having 
wings Ou the interior anda shalt uaving simular wings thereon and capable 
of turaing freely by tue motion of Lie eugme Within the eyhader. ouit- 
ible conuectiuus cause the cylinder, wavu partially rotated by the action 
of the oil upon its wings, to operate the cut-oll valve, 

1035. LB. Anpexson and J. Harrison, Munchester, “ Packing leataers for 
hydraae purposs, &e.”—Dated Sra June, 1873. 

Instead ef as at present making the packing leather 
space between the inner aad outer rims, the two rims are plice i close 
together in order to make the packing ture perfect and economical. Lhe 
damp leather from which the packiug is w be made is pressed vy « bluck 
into one end of a metal shel! or cyliauer to form the outer rim, aud after a 
ring is placed on the block to keep the leather im its proper ition the 
sheil is turned over from the top tu the bottum t» allow « Niisaiag vive 
to be pressed into the other end of the shell to turm the luuer riut and 
force out the packing which is afterwards completed by cutting out tue 
blenk. 

1994. T. Hackrna, Jide, Cheshire, “‘ Construction of steam boilers." — Dated 
Srd June, 1873. 

The invention relates principally to multitubular high-pressure steam 
boilers, and the object is to obtain a great heating surface in a more 
limited space than has been obtained by the present mode of coustruc- 
tion. The invention consists mainly in forming the boiler of a number 
of vertical water —— connectud together by a series of horizontal 
tabes sur t dinal steam dome or chest with hemi- 
spherical ends. The Geum t or products of combustion pass, first, over 


with a 














408 


THE ENGINEER. 


Dec, 19, 1873. 











and around the first series of tubes, thence impinge against the bottom 
of the steam chest or dome, and pass back round the outside of a second 
series of tubes and out to the chimney. 
1995. A. V. Newron, London, ‘‘ Compensating spring balance for safety 
valves.”—A communication.—Dated 8rd June, 1873. 

The present invention aims at such a compensation of the 
balance that the power of the spring will remain nearly the same, or 

rhaps even become decreased as the valve is being lifted off its seat, 

his object is partly attained by connecting the off end of the spring 
balance with a vibrating bell-crank lever or quadrant in such manner 
that the distance between the valve lever and the point of connection of 
the spring with the before-mentioned quadrant lever will be less increased 
during the upward motion of the valve lever than if the spring was 
secured to a stationary point, owing to the subsequent vibration of the 
quadrant towards the valve lever, 


Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, &c. 

1937. G, 8S. Ronertson, Liverpool, “ Relieving lifeboats from water.”—Dated 

20th May, 1873. 

This consists in dividing a boat into compartments by means of trans- 
verse partitions, and providing valves so that water in the compartments 
is by the motion of the boat caused to flow into «ne or more compart- 
menta, and is discharged thence by relieving plugs opening outwards. 
1945. J. Imray, London, “ Anchors.”"—A communication.—Dated 29th May, 

1873, 


This invention relates to a construction of anchors consisting of a bow 
with flukes at each end, jointed to two arms of a bifurcated stem, so 
that when the anchor hangs the bow is lowest and the flukes stand 
upwards in the plane of the stem, but when the anchor is lowered, the 
bow on reaching the bottom cants over so as to permit the flukes to take 
the ground, Projecting arms on each side of the how serve by the drag 
of the lower arms on the bottom to direct the flukes into the ground 
obliquely, while the upper arms act as stops against the forks of the stem, 
so as to prevent the bow and its flukes from turning too far round. 


ee ee apart, according to the thickness of the wall to be built, 
y or bolts passing through the wall, these bars or bolts being after- 
wards drifted out. And the invention consists, First, of an improved 
mode of attaching the els to the uprights; and, ly, of a mode 
or means of keeping the head of the lower upright from kicking out 
from the face of the wall. 


1956. T. J. Smrra, London, “ Boonomising fuel.”—A communication.—Dated 
80th May, 1873. 

This relates to the manufacture and employment of one or more boxes 
or casings, each perforated or open-worked, on one, two, or more sides, 
for the free circulation or of air from the inside to fuel above 
and surrounding the box and within the grate. The box or boxes is or 
are of conical, semi-egg, or rounded shape, with a flat base or edges to 
rest upon the bottom bars or grating of the stove, grate, or furnace in 
which it may be fitted permanently or not. 
ae ~ ene, Neweastle, Staffordshire, “ Dry closets."—Dated 30th 

May, 1873. 

According to this provisional specification, when the lid of the closet is 
closed the hopper flies forwards and throws the dry deodorising material 
on to a perforated tray, which at this time covers over the pan. Some of 
the dry material then falls through the perforations into the pan and 
sprinkles over the matters therein, whilst the remainder rests upon the 
— of = tray, and — to aie Ge iene may may arise from 

© pan, n arrangement for e ashes or other deodorisin 
material is deomtbel. 7 . 
1989. J. Hear, Hulme, Manchester, “‘ Dry closets, commodes, and urinals,”— 

Dated 8r 1 June, 1873. 

The inventor forms a wood case or frame extended in height above a 
hopper to admit of a screener having in front a door for receiving house- 
hold ashes ; the hopper he pends upon tr i passing through the 
sides of wood frame and the topof end of hopper, one hon of hopper 
having the shoe or tray fixed to the bottom of hopper, and a handle fixed 
to aspindle or shaft; another form of hopper is by having it suspended in or 
about the middle by a shaft and socket plates, having a slot opening in 

the 





accidents. Bedsteads may be similarly constructed, to suit’ the comfort 
of invalids and others, 


Class 8._CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel, 
= ae Materials, Preparation and Preservation of Food, 
, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cement, Paint, Manures, dc. 

2042. M. Harscuek, Pesth, Hungary, ‘ Mashing and filtering."—A com- 
munication—Dated 9th June, 1873. 

According to this invention the water requisite for the ng process 
is introduced into two closed mashing vessels provided with stirring 
a ——. and the malt or other substance employed for the production 
of the wort is introduced into one of these. The stirring apparatus is set 
in motion and steam is introduced into the vessel, and at the same time 
(if grain be used) the vapours evolved from the charge are exhausted by 
means of an air-pump communicating with a condenser into which water 
spray is introduced for ene vapours. When the temperature 
in the mashing vessel has been to about 160 deg. Fah. the exhaust is 
stopped and air is introduced through a valve, and the heating is con- 
tinued until a certain pressure is attained in the vessel. The steam is 
then blown off, and the vessel is again put in communication with the air- 
—- and condenser and the temperature again reduced to about 160 deg. 

ring the above operation the requisite quantity of malt is introduce 1 
into the water in the second mashing vessel, and this is heated to about 
120 deg. by the introduction of steam into a steam jacket surrounding the 
lower part of the vessel. The vessel is then exhausted by means of the 
before-mentioned air-pump and condens¢ér, and the mash prepared in the 
firet described vessel is drawn into it through communicating pipes pro- 
vided with valves. The temperature is now raised to about 150 deg., cad the 
mash is left for from one to one and a-half hours for saccharising, where- 
upon the mash is heated to about boiling point for about forty-five minutes. 
The vessel is then again made to communicate with the air-pump and 

d , and the temperature is thus in reduced to about 150 deg. 


aT 








front towards bottom to admit of a plate; another plate encl 

bottom or mouth opening by means of a handle or self-acting automatic 
arrangement of the seat, foot board, or by the working to and fro of the 
closet door ; the hupper is moved backward and forward, each time dis- 
charging the deodorant, and by means of a vertical rod and other suitable 
fastenings the screener above hopper is made tv move up and down by the 





1951. F. Dunnam and H. E. Hupron, Lowestoft, Suffolt, “ Indicating or 
checking apparatus.” — Dated 30th May, 1873 

This invention consists, First, in an improved construction of indica- 
ting or checking apparatus to be applied to the axle-hoxes of carriages 
or vehicles of any kind, so as to register each revolution of the axle, and 
thereby give the distance over which the carriage has travelled. 
Secondly, ina modification of the above constituting a convenient and, 
if desired, a secret means of counting articles of any kind in delivery 
from hand to hand, but applicable also to a variety of analogous purposes, 
The novelty lies in the particular arrangement of the wheel-work and 
dial-plates, and of crank or stud for operating the same. 

1963. F. A. Pacer, London, ‘* Railway brakes.”—-A communication,—Dated 
Silst May, 1878 

The ordinary brake blocks are replaced by eccentric dises, which are so 
arranged that as soon as they touch the wheels the motion of the train 
itself brings them automatically into a position corresponding with the 
maximum resistance required for stopping the train. A plan is described 
for putting the brakes into action by means of compressed air. In order 
to also bring the brakes inte action in case the train runs off the 
line, they are connected with the buffers, which are of peculiar construc- 
tion, and in which provision is made to encounter a side-thrust. 

1970. M. Evans, Glasgow, ‘‘ Apparatus or mechanism for signalling in, 
operating the brakes, we., of railway trains ”— Dated 31st March, 1873. 

The features of novelty which constitute this inventien are the appa- 
ratus and the modes of applying the same for the purpose of signalling 
in trains, for operating the brakes thereof, and for fastening the doors of 
carriages composing a train. 

1978. J. Wvarr, Slapton, Devonshire, ‘ Signallina between the different parts 
of railway trains, d&e.”— Dated 31st May, 1873. 

The apparatus consists of a rod or shaft running along the roofs of the 
several carriages connected by automatic spring couplings, and com- 
municating with a bell onthe guard's van and engine, A handle depends 
from this shaft in each passenger compartment with a pawl acting on a 
ratchet for oscillating said shaft, which sounds the alarm. By means of 
a second paw! on each handle operating a rack rod, a signal dise or lamp 
is thrown out at the side of the carriage at same time. For signalling 
between guard and driver a winch handle is provided in the guard’s van 
for rotating the shaft. The automatic spring couplings are also applicable 
to si.afts for opening and closing the doors of the carriages by means of 
racks and pinions, 





Class 3.—FABRICS, 
Including Machineru and Mechanical Onerations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

fabrics, he, 
1943. F. Smrru, Mirfeld, Yorkshire, “‘ Machine for spinning, doubling, and 
twisting wool, &e."—Dated 20th May, 1873. 

In constructing mules, whether hand mules or self-acting, xccording to 
this invention, the inventor affixes at the back, or near to the ordinary 
single condenser drums, a standard or standards, and mounts thereon an 
additional condenser drum or drums, the condensed fibre from which is 
passed through the operation of spinning, and it will be seen that the 
operative can readily draw from any one or more of such condensers, and 
that the doubling of two or more of the threads will at once be effected 
on such threads being connected to the twist spindles. 

1974. W. Taytor and T. Newart, Oldham, Lancashire, “ Indicators for 
spinning mules, de.’ —Dated 31st May, 1873. 

This improved indicator consists of a set of wheels and — driven 
by a worm on the cam shaft of the mule, and of an index finger and 
dial, by which the number of hanks spun in a week or other definite 
period can be ascertained, also in — the spread of fire in the 
carriage of the mule by short metal division plates. 

1084. FE. Wuatiey, Manchester, ‘ Machines for winding textile or Abrous 
yarns or threads on to bobbins.”— Dated 38rd June, 1873. 

This invention relates to machines used for winding two or more yarns 
or threads on bobbins or spools, and consists in improved mechanical 
arrangements and movements for stopping any of the bobbins when an 
end breaks, Each yarn to be wound on its corresponding bobbin is drawn 
from a cop, bobbin, or spool, and pases through an eye at the end of one 
arm of a stop lever having the end of its other arm formed as a hook or 
eatch ; and when there is breakage or absence of yarn the hook or catch 
is caught by a revolving ratchet wheel which brings into action other 
levers and raises the bobbin from the driving dises and thereby stops its 
revolution, ’ 


Class 4,-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1935, E. Humpuries and M. Ripiey, Pershore, Worcestershire, ‘‘ Construc- 
tion and arrangement of straw-shakers.”— Dated 29th May, 1873. 

A coiled spring is placed in juxtaposition to either end uf each shaker, 
one end of the same having attached thereto a lever or link arranged 
near the end of the shaker. The power of the spring when in its normal 
position raises the lever or link, together with the end of the shaker, im- 
mediately above the spring, the necessary reverse motion being produced 
by means of a crank or other suitable appliance, arranged so as by its re- 
volution or motion to act upon the other end of the shaker, and to bring 
the latter, which is assisted by its own weight, downwards, thus com- 
pressing the spring and lowering the opposite end of the shaker. 

1942. A. V. O'Dwver, Dublin, ‘‘ Feeding young animals with milk and 
other fluids.”—Dated 29th May, 1873. 

This improved apparatus has a vessel divided into separate compart- 
ments. From the bottom of each compartment extends a short tube. 
To these short tubes the inventor attaches tubes provided with paps or 
teats; the said vessel is placed at such an elevation that the milk or other 
fluid will descend therefrom by its own gravity to the teat. 

1952. A. V. O'Dwyer, Dublin, “‘ Apparatus for feeding young animals of 
the milk-drinking species.”—Dated 30th May, 1873. 

Animals to be fed singly or in numbers at a time out of the same 
vessel, which will be divided into compartments if more than one is re- 
quired to be fed. The milk or other food will flow by means of a syphon 
out of the tank or bucket. To the outside end of the syphon will be 
attached a gutta-percha, india-rubber, or vulcanised substance, in form 
resembling a portion of a cow's or other animal’s, as the case may be, 
udder; the end of the teat part will be so perforated or arranged as to 
control the flow of milk. The bucket holding the food will be placed at 
such an elevation that the food may come to the animal being fed at the 
same level that it would flow from its mother, and as much as possible 
by the same process, 


Class 5.—BUILDING, 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming and Ventilating, dc. 

1941. W. Murpny, Cork, ‘‘ Apparatus employed in concrete building.”— 


Dated 29th May, 1873. 
This invention has reference to aj tus in which panels of wood in 


various lengths are attached at intervals to uprights and held at the 


motion of hopper. Another form of apparatus ;— He forms a case with an 
opening in top and bottom ; he also forms a drawer to work to and fro in 
the case, having neither top nor bottom, but enclosed by back, front, and 
sides ; half portion of top surface of drawer is enclosed by a plate to 
prevent the escape of deodorant when the drawer is pulled forward by 
means of ahandle. He applies pulleys and weights or springs to bring 
the drawer back to its position, Another form of apparatus :—He forms 
a } cylinder box, being fitted so that the } space which is open comes to 
the front facing seat, He fits a frame working on a vertical shaft or 
spindle ; this frame is divided by divisions, forming the bottom and back, 
pivoted loosely at cach, and he applies a ratchet wheel or plate and pawl 
tooth to work the inner frame rouod. He forms a shaft of wood or iron 
fixed at the back or end of deodorant reservoir, extending from basement 
floors to the uppermost floors in houses, mills, or other buildings, for sup- 
plying and discharging contents of closet receptacles, 





Class 6,- FIR £-ARMS.—None. 





Class 7,-FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholsteru, Ornaments, Musical In- 





struments, Lamps, Manufacture of Dress, dc, 
1870. H. N. Lee, London, ‘* Combined portable or camp bedsteads.”--Dated | 
22rd May, 1873. 

This invention has for its object improvements in the construction and | 
arrangement of light and portable folding and camp bedsteads, which 
are capable of being converted into a couch or chair, or folded up into 
the form of a port teau, with recept containing the mattress, 
bedding, and other articles required by officers in camp, travellers, and 
others requiring such portable conveniences. 

1897. J. C. W. Jerrerys, London, “ Scarf rings.”—Dated 

This invention is designed to facilitate the applicati 
to the scarf or neckerchief, and to secure it in p! when so applied. The 





26th May, 1873. 
of the scarf ring 





From 5 to 10 per cent. of the malt which previously been withdrawn 
from the charge is now introduced into the vessel, and the charge is again 
left for fromm half to one hour for saccharising. This being completed the 
stirring apparatus is set in motion, and the wort is made to flow from the 
mashing vessel into a filtering chamber, consisting of a closed vessel having 
a wire gauze or perforated diaphragm near its bottom covered with 
flannel or felt, and ‘-— --} vy means of a og with the before- 
mentioned air-pump. The wort is left {in the filter for about fifteen 
minutes, whereupon a discharge valve at the bottom of the chamber 1s 
opened and the clarified liquor is allowed to flow off, the discharge being, 
necessary, accelerated by forcing in air from the air-pump. en the 
whole of the liquor has been discharged, having the solid matter in the 
filter, hot water is introduced, and a stirring apparatus in the filter is 
set in motion, so as to stirup the solid matter thoroughly with the 
water. The charge is then allowed to stend until the solid matter has 
settled again and the liquor is then discharged. 
2113. C. Cocurane, Stourbridge, Worcestershire, “‘ Treating pulverulent iron 
ores for smelting.” —Dated 14th June, 1873. 

This invention consists in agglomerating small iron ore into lumps or 
bricks, so as to render it better suited for smelting in blast furnaces. For 
this er the small ore is mixed with clay and is then pressed and 
dried or calcined. Certain ores which ) Foon themselves suflicient 
cohesive poopersy, may be so treated without admixture of binding mate- 
rial. Ores of a friable nature may be ground small and treated as above 
3822. J. G. Hawkins, Shefield, “‘ Apparatus used in the manufacture of gas.” 

—Dated 22nd November, 1873. 

The object of thia invention is to relieve the retorts from unnecessary 
pressure when in action by removing the seal in the hydraulic main, and 
so arranging the apparatus that when the retort is not actually employed 
in making gas, the dip-pipe, or its equivalent, shall become automatically 
sealed. The invention consists in enlarging within the hydraulic the 
ordinary dip-pipe. This pipe is made to dip into an annular cup, which 
is suspended by a rod from the top of the pipe, the inner ring of the 
cup being slightly lower than the outer one. A modification of this arrange- 
ment consists in closing the bottom of the ordinary dip, and inserting 
a pipe, the top of which is level with the liquid in the asic main, 
thereby making it a sort of cup. Another opening is also made in the 
dip, which is partially divided by a partition formed by bending the 
upper part of one side inwards and downwards. The Sodeoulie being 

lied with liquid to a height level with the top, or rather above the 





ring, which may be of any suitable shape, is not made conti but is 
cut across in an oblique direction or made with an inclined or oblique 
opening at the back, throngh which opening the scarf or tie may be readily 
— . Tosecure the ring in any ition it may be desired to place it, it 
s provided with a pin fixed at the back part of the ring to be inserted in 
the scarf, 
1899, H. Hampson, A. Hetiewet, J” Kenyon, and W. Canter, 
Hurst Nook, Ashton-under-Lyne, ** Heating the brims of hats preparatory 
to curling or shaping.”— Dated 26th May, 1873. 

This invention consists in the employment of curved hollow metal 
blocks heated by steam or gas, between which the hst brim is pressed in 
order to heat the said brim, 

1910. F. Curtis, Boston, Suffolk, Massachusetts, U.S., “ Clothes wringers.”— 
A communication. — Dated 27th May, 1873. 

This provisional specification describes the said improvements in clothes 
wringers as follows :—This invention relates to a simple, inexpensive, and 
effective manner of constructing the standards or frames of clothes 





wringing hi and ists of a furcated base or clasp for attach- 
ment to a tub provided with a uliar clamping latch or cam and an 8 
shaped spring for supporting the rolls, and pivoted to a furcated base by 
means oF a vertical bolt, the entire device, with the exception of the 
spring, being cast metal, and the parts being of such form that no fitting 
is requisite to bring them together in their proper relation to each other. 
The entire device, with the exception of the spring, which of course is to 
be of steel, is to be cast in metal with each part complete, so that no filing, 
boring, or finishing is requisite to attach them properly together. For 
this reason the standard can be finished at a very low cost. The peculiar 
form of the spring = variation in order to adapt the rolls to great in- 
equalities in size or bulk of articles passed between them, as each bend is 
in itself a spring. 

1912. A. T. Hotianp, Montreal, Canada, ‘ Cutting of garments."—A com- 

munication.—Dated 26th May, 1873. 

A peculiar apparatus fitted under the arm, paving round to the back 
and chest, and fastened by a strap from which measures are taken in 
nearly straight lines. 

1921. W. G. Reeve, New Cross, Kent, “‘ Inkstand.”—Dated 8th May, 1873. 

This invention ists in imy d arrang ts for providing a regu- 
lated supply and preventing corrosion of the ink. 

1926. J. MAXxFieLp and J. Maxriexp, Sheffield, “ Teapots, de.”—Dated 28th 
May, 1873. 

According to this provisional 
stamped and then it is contract q 
ing it between two tools, which, in meeting, form an oval collar; it is re- 
peatedly squeezed in this way, and turned round after each pressure. 
Smaller and smaller tools are used, until the contraction has been carried 
as far as may be desired. 
1929. W. Marrian, Birming ds,"—Dated 28th May, 

1873, 

penny | to this invention the vertical tubes of the head and foot rails 
of metallic furniture are joined to the horizontal rods or tubes by means 
of plugs or ‘connecting Bees cast on the tops of the vertical tubes, 
screws fixed in the said plugs being passed through holes in the hori- 

d to 








ification a bowl-shaped vessel is first 
of in diameter where ired by squeez- 





x «© Metallic hadel, 





inner ring of the annular cup or top of the pipe in the modification, the 
liquid will flow into and fill the cup, but as soon as any gas is evolved in 
the retort the gas will in its endeavour to escape into the hydraulic 
main, force the water out of the cup and maintain for itself a free pass- 
sage. en the gas ceases to come over, however, either from the 
opening of the lid, or otherwise, the liquid in the dip-pipe will im- 
mediately flow into the cup, and effectually seal the gas-way. Should the 
cup become choked from any unforeseen cause, the gas will flow down 
the pipe in either cup, and escape from its bottom edge in the ordinary 
manner. In this case the depth of seal may be materially reduced by 
lowering the cup, so that the gas may escape from the dip in teh usual 
way. 





Class 9,.--ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparutus, and Galvanic Batteries. 
1969. I. L. Putvermacuer, London, “ Metal plates, positive and negative, 
dc.” —Dated 31st May, 1873. 

This relates to various appliances for the generation or distribution of 
electric currents for medico-electric purposes. 

2006. C. W. Siemens, London, “ Producing and regulating electric currents.” 
—A communication,— Dated 5th June, 1873. 

This invention relates to apparatus for prod a by ical power 
currents of electricity, applicable more particularly to the production of 
electric lights, and fur regulating automatically the currents applied to 
produce such lights. For producing electric currents two or more 
magnetic poles or polar extensions hollowed out cylindrically are 

round an ah peer which may be polarised in the manner 

of a Siemens cylindrical armature, and in the annular space between 
this cylinder and the poles outside of it is caused to rotate a cylindrical 
shell, on the periphery of which insulated wires are wound longitudinally 
in several separate co! wires of each coil are connected by contact 
makers successively as they rotate to two poles of the machine. As each 
coil is made to successively ean e magnetic fields ~ the rota- 
tion of the shell, currents of electricity are caused to pass through its 
wires, and these currents can by means of suitable commutators be 
t itted either ti ly or intermittently through conductors 
connected to the poles of the hi The magnets employed may be 
electro-magnets rendered active from ve | source of electricity or by the 
electricity duced by the hine itself. The contact makers are pre- 
ferably rollers bearing on springs, so that before leaving contact with one 
string they make contact with the next, thereby avoiding or greatly 
diminishing the sparks produced at sudden breaks of contact. The 
cylindrical rotating shell may be of iron. For regulating the currents 
working electric lamps, the lamp is provided with two electro-magnets, 
one having a coil of small resistance in the circuit of the lamp, and the 
other having a coil of ter resistance in a shunt circuit. Each electro- 
et has an armature working a pawl nst a ratchet wheel, con- 
somek by screws or otherwise to the stems of the carbon points, so as to 
ints to recede from each other when the electric current 
fhrough them, and to ——- each other when the current 
resistance 0 to their distance. By employing a weight or 
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cause these 
passes freely 





zontal tube and secured by screw nuts. The rail ti e 
villar by passing the end of the top horizontal rod or tube through a hole 
n the side of the top ornament of the fixing it by means of the 

screw of the terminal ornament. The junction pieces of the head and 
foot rails and like parts are ornamented by means of ornamental shells of 
sheet metal. These shells enclose and ornament the horizontal tube or 
rod and also the tops of the vertical tubes or rods. method of orna- 
menting is licable to the or ting of various parts of metallic 
qurniture. 

1930. W. R. Lake, London, ‘‘ Sewing machines.”—A communication.—Dated 

28th May, 1873. 

This invention consists in peculiar mechanism for operating and con- 
trolling a bar carrying two or more needles, and rotating or not, as re- 
quired, for the ir of forming ornamental stitches or for sewing two 
or more lines o! stitches at one operation with the upper threads inter- 
locked by a simple thread from below. Also in an improved take-up 
device. Also in mechanism for automatically controlling the feed in 
formi: agin stitching. Also in mechanism for controlling the foed 
by hand. nd in mechanism for adjusting the angle of the stitches. 
2478. : . Poor, London, “ Billiard or dining-tables, d&c."—Dated 19th July, 

1873 


This invention relates to an improved method of altering the level of 
billiard and other tables by means of a double frame, spindles and wheels 
of different kinds, so that the and stability of the table may not 
be eet at any height ; and, so far as e ion oO} 
billiard tables, the gon m of legs and slate beds of 
any reasonable thickness may not be interfered with, and that the table 
may be elevated for billiards or lowered for dining or other to 
any height (within limits) without complicated it to be 
got at, but with expedition and ease, This imvention applies also to 
nursery tables, w may be in a similar manner to admit of 
the table avoiding the 











constructed 
lowered to suit the age of child 
necessity of oy ees high oats, ‘and thereby tend to prevent 


spring, or the weight or the carbon holder itself, one of the electro- 
magnets may be dispensed with. 


Class 10.—_MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
8578. G. Hasettine, London, “ Boxes, de.” —A communication.—Dated 8rd 
18 


, 1873. 

The First part of this invention relates to making a box of any suitable 
material by crimping or folding a portion of a previously prepared tube 
or hollow cylinder, in such a manner as to form the closed end thereof. 
Secondly, to upsetting a portion of a box forming thereby a flange or 
rim. Thirdly, reducing a portion of one end of a box by compression. 
Fourthly, to necking or reducing one end of the body of a box or other 
vessel by folding the same. Fifthly, to a many sided box made from a 
tube or cylinder, when the bottom of the said box is made by folding 
down a portion of the body thereof. — an oval-shaped box made 
from a cylinder or tube, when the bottom of the said is formed by folding 
or crim a portion of the body thereof. Seventhly, to a new article 
of manufacture co. of a box of any suitable material when con- 
structed by folding, crim) , swaging, or compressing. - 
1852. J. Imray, London, “* Supporting respiration and Licht in suffocating 

atmos "=A unlention. Dated 22nd May, 1873. 

This invention relates to apparatus for supporting respiration and light 
in suffocating atmospheres and under water, and consists in improve- 
ments in the respiratory apparatus, which is fitted with inlet and outlet 
valves, and in dense media with governing flexible diaphragms connected 
to the inlet valve, the distension or of which adjust the pressure 
of the air supplied to that of the surrounding medium ; in the portable 


irs fi taining a su’ of air, which are of bellows form, 
gan be carried on the beok, an ve nozzles fitted with valves that open 
only when the pipes fi or lightare connected to those nozzles ; 


Dec. 19, 1873. 
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in the air supply pumps, 
bellows worked by a crank, and for ia uae, as for diving, have 
two cylinders of different sizes, the of which is su with 
compressed air from the larger, and still farther compresses 
liveted by it ; in the supply tubes, which have valves o inwards, 
so that should the supply from the pump fail, the act ams any 
draw air into the pipes ; in the lamps, which are encased in glass, ani 
supplied with air somewhat exceeding in pressure that of the surrounding 
medium, and which for — purposes have a light outlet valve for 
products of bustion ; and the diving dresses used under water, 
and instruments for closing the nostrils, and spectacles employed in dele- 
8 atmospheres. 
a, A. A. R. De Bastos, London, “ Advertising.”—Dated 22nd May, 
873. 

Dividing maps into sections distinguished by b or letters re- 
ferring to corresponding numbers or letters, to be placed in a directory 
or list of trades, advertisements, and such like, 
age T. A. Hearson, Devonport, Devon, “ Speed indicator.”—Dated 24th 

ay, 3. 

The parts of the instrument are carried by a spindle fixed vertically, 

and motion is communicated to a pulley revolving on the lower part. 


Above the — there run loose on the _— two small fly-wheels, 
the under faces of which are recessed, and into the recess of the lower 








When required to unstopper the bottle a blunt bodkin or small suitable 

instrument is passed down the neck and forced, at one side, between the 

Gepget ane Se am, cnas it the escape of the fixed air, after 

wi the bottle may be em of its contents. 

$820. J. H. Jounson, London, “ Pneumatic actions for organs."—A com- 
ication.— Dated 22nd 873. 


mun = November, 1873. 

This invention, which relates to that kind of action for organs known as 
pneumatic action, is directed larly to the construction and arrange- 
ment both of the valves for — pneumatic action, and also of 
the pneumatic valves which regulate admission of air to the pipes or 
to wind chests of the several registers or stops. The objects in view 
are principally to increase the facility of the action, rendering it similar 
in case of mani aS re S ae ans Se rmit a 
very considerable increase of or wind pressure over that to which 
restricted ; and also to so construct the action that its 


organs are 
several may be made by machinery, and without requiring the 
manual labour in making, as well as in putting it in and adjusting 


it, which is one of the chief sources of expense in the building of organs. 
8847. J. A. Pexn, E. Lunpquist, and J, Rurnerrorp, San Francisco, U. &., 
“* Concentrators.”-—Dated 25th November, 1873. 
The object of this invention is to provide an improved machine for con- 
centrating and saving sulphurets, am: m, and other valuable heavy 
products, which are found am: the tailings of quartz mills, or of gravel 





tly-wheel there project up two or more studs having chains c ted 
them, which chains fly out by the centrifugal force aguinst the inside of 
the rim of the fly-wheel and act fricti thereon so as to make the 
tly-wheel revolve. Similarly, chains from studs on the lower fly-wheel 
impart motion to the upper fly-wheel. Above the upper fly-wbeel there 
is on the spindle a helical wire spring supporting a boss which is loose on 
the spindle, and which is connected by two or mere pairs of jointed 
links to the fly-wheel. These links carry balls on their middle joints, 
and the action of the centrifugal force in moving these balls outwards 
causes the boss to be more drawn down and the spring to be more com- 
pressed the greater the speed is. The movement of the boss is communi- 
cated to a pointer which sweeps over a dial. 

1881. E. T. Garver, London, “ Safety magazine lamps.” —Dated 24th May, 

1873. 


The air passages which supply air to the fiame to support combustion, 
and also the exit e the gaseous products of combustion, are 
constructed in pnd a manner that the air or gases must pass in a zigzag 
or serpentine direction. 

1882. A, V. Newron, London, 
Dated 24th May, 1873. 

In this invention the ends of the band or hoop iron are caused to hook 
the one on to the other and become locked together. Thus, for example, 
the looped end of the band may catch into a notch cut in one edge of the 
other end of the band, say at about four or more inches from the ex- 
tremity thereof. 

1886. F. Jenkin, Bdinburgh, and F, H. Rickerrs, Putney, ‘‘ Construction 
of V pulleys.”—Dated 24th May, 1873. 

In constructing Y pulleys, one side of Y is omitted alternately in strips 

on each side, so that the rope is pressed alternately on each side. 


1915. W. C. Hoop, London, “* Meters for water, dc.” —Dated 28th May, 1873. 
The principle of the meter is a screw of suitable pitch inside a 
barrel or cylinder. Water or other liquid being admitted to one end of 
such cylinder, the screw revolves, and the water or other liquid passes 
out at the other end of the cylinder. Each revolution of the screw repre- 
sents a given quantity of liquid having passed through the meter, and 
suitable gear is provided to transmit the motion from the revolving screw 
to an index dial outside the meter, 
1919. F. E. B. Beaumont, London, “ Rock or stone drilling apparatus.”— 
Dated 28th May, 1873. 

According to this invention a number of rock drills operating by percussive 
action are all worked by one single slide valve detached therefrom, and 
connect to the ports of all the drill cylinders by flexible or jointed pres- 
sure pipes, so that by the motion of the slide valve the air or gas under 
| nape = is admitted simultaneously to and exhausted simultaneously 

rom all the drill cylinders. The rock drills are by preference mounted 
on the uprights of a framing constructed as described in the specifications 
to patents No. 1682 of 1868, and No. 392 of 1872. The partial rotation of 
the drills at each stroke is effected by a small air cylinder, supplied from 
the pressure pipes, actuating a ratchet in gear with a ratchet wheel on a 
rod from the drill piston passing through the back end of the d 
cylinder. The forward motion of the drill cylinder, as the boring pro- 
ceeds, is effected by a curved incline or cone on the said rod from the 
pate, actuating a ratchet in gear with a ratchet wheel, carried by a 
»racket from the drill cylinder, and fitting with a female screw on a fixed 
screw spindle. This screw spindle is provided with a hand wheel by 
which it can be rotated for drawing back the drill cylinder after the 
boring has been completed. 

= M. Scort, Antrim, Ireland, “ Spinning tobacco.”—Dated 28th May, 

This provisional specification describes employing two cylinders or 
drums revolving one within the other in opposite directions and with 
similar surface speeds. The drums rotate in vertical planes making an 
angle the one with the other. The roll of tobacco, as it is prepared by the 
workman, passes between the two drums and is rolled and consolidated 
between them. 

1932. H. B. Fox, Octon, Cheshire, ‘* Locks, or expanding fasteners.”—Dated 
20th May, 1873. 

The features of novelty which constitute this invention consist of 
forming a lock (spring or otherwise), the case of which es a clamp 
fitted with pins or projections, or a roughed edge. The catch of the lock 
carries a dupheate clamp fitted with pins or projections, and a toothed 
rack, which rack slides into the lock and forms the catch, the rack 
allowing the clamp to expand or contract according to the width required 
to grasp the thickness of the book or other article to be secured. In the 
case of spring locks, the book or article to be secured can be fastened by 
merely compressing the clamp, a key being used to open the sume. When 
the lock is made without a spring, it will be required to use a key for lock- 
ing and unlocking. It is preferred that books and other articles should 
be fitted with stamped metal eyelet holes on their edges, so that the pins 
or projections on the clamps of the expanding lock or fastener will take 
therein without destroying the edge of the book or article to be secured | 
aay E. Sean, Stockport, Cheshire, ‘‘ Bottles and stoppers."—Dated 29th 

ay, 5 

This invention relates to the construction of that class of bottles for 
containing aerated or gaseous liquids as are cl by means of stoppers 
from the inside, which nae are aut in place by the pressure of the 
fixed air or gas contained in the liquid. Hitherto bottles of this class 
have been closed by wooden or other internal stoppers provided with a 
ring or washer of vulcanised india-rubber, and it has been found in practice 
that the aerated or gaseous liquid had almost invariably become impreg- 
nated with the taste of the sulphur contained in such india-rubber, and 
consequently such method of stopping is objectionable. According to 
this invention, the inventor employs a stopper of wood (by preference 
of lignum vite or other wood of greater specific gravity than water) or of 
other suitable material not capable of giving any unpleasant taste to the 
liquid and not hard enough to endang ¢ breakage of the bottle, the 
said stopper being made cylindrical at the upper part and conical at the 
lower part. 

1954. W. B. Woopnury, Greenhithe, Kent, “‘ Photomechanical printing and 
m apparatus and appliances therefor.” —Dated 30th May, 1873. 

These improvements relate, First, to a method of obtaining by photo- 
graphy, blocks suitable for employing with type in the ordinary method 
of a printing from subjects that are represented by half tones 
only, such as portrait, or landscape from nature, or a painting. Secondly, 
to improvements in the process termed Woodbury type, by which that 
eens is much simplified, Thirdly, to an improved method of producin, 

1© same by mechanical means. Fourthly, to an improved method o! 
preparing blocks by photographic agency to be used in producing the 
wator mark in paper. 

1955. C. C. Cramp, Bow, Middlesex, “Carriage washing brushes.”—Dated 
30th May, 1873. 


"A ati 


“ Bale fastening 








ngs, and also any other substances which it may be found useful to 
concentrate ; and it consists in the employment of a oa or loosely 
supported table upon which the tailings are distributed, together with a 
considerable quantity of water, the table being subjected to a novel oscil- 
latory movement, both longitudinally and from side to side at the same 
time, so that the motion very nearly resembles that employed in the 
handpan ess. The movement is communicated to the table by means 
of a peculiar screw-shaped cam, and the table is provided with a discharge 
roller at its bottom which is made to rotate slowly while the table is in 
operation. 

1936. C. Hanson, Huddersfeld, Yorkshire,“ Apparatus for the cutting of 

coal.” — Dated 29th May, 1873. 

In carrying out the invention, teeth or cutting surfaces are applied to 
the end of a cylinder or parts carried so as to rotate, and the desired 
rotary motion to this carrying means is given by a pair of reciprocating 
racks set in motion by any suitable power acting upon a ge of tooth 
wheels, each of which ‘has connected to it a ratchet or such like wheel, 
and the teeth of each of these ratchets or such like wheels is taken into 
by one or more clicks or drivers carried by an arm or arms affixed to the 
axis of the carrying means, by which a continuous rotary motion to cut 
in a circular direction will be obtained. The progressive forward motion 
is obtained by rack and pinion, or by lever and weight, or such like 
means. The cylindrical cut having been thus obtained, the cylinder of 
coal may be separated by wedges driven into the cut, or by a few blows 
from a hammer or such like means, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE WAGES QUESTION IN THE IRON TRADE: Zhe maximum and 
minimum proposed by the men: The trade awaiting the settle- 
ment—CLOSING OF A FINISHED IRONWORKS IN SHROPSHIRE 
THROUGH LOSSES—ON ‘CHANGE IN BIRMINGHAM: The business 
doing and anticipated -P1G8 INCREASING IN MAKERS’ HANDS— 
GREAT INCREASE IN THE COAL QUOTATIONS OF SHROPSHIRE — 
THE MISCELLANEOUS INDUSTRIES: Little alteration -THE GALVA- 
NISERS: Orders in the market: Galvanised sheets and railway 
carriage building—THE MOVEMENT BY THE TIN-PLATE MAKERS 
AND JAPANNERS, 

THE meeting of the ironmasters of this district with thcir men, 

last Friday, in Wolverhampton, developed a proposition that the 

men of the North of England and of this district had, at a repre- 
sentative gathering in Manchester, agreed upon for submission to 
the masters, both North and South. It differed from the masters’ 
terms which I gave last week chiefly in this, that it made the 
maximum of guliien’ wages 13s. per ton, and the minimum 10s, ; 
but they required that the term to which the new scale should 
apply might be one year, The men’s delegates submitted other 
terms of determining a scale, which need not be particularised, 
and they asked that if their terms should not be accepted, then 
that the whole question might go for solution to a meeting of 
masters and men representing both the North of England and also 
the Midlands, in the proportion of six masters and six men from 
each district, in all twenty-four masters and men. It is scarcely 
necessary to say that their terms were not accepted. The whole 
matter it was determined should be submitted to the meeting for 
which the workmen asked. These twenty-four, it has since been 
arranged, shall be supplemented by three masters and three men, re- 
presenting together the North Staffordshire and the Shropshire dis- 
tricts. This representative meetingis fixed for to-morrow (Friday) at 
twelve o'clock, at the Queen's Hotel, Birmingham. Until that 
meeting has been held all new business of much importance con- 
nected with the iron and coal trades of this part of the kingdom 
is being suspended. There is a general expectation that the men 
will consent to the reduction of $d. per ton for the first quarter of 
next year, as the masters suggest ; and very little doubt is enter- 
tained that ascale for the future will be fixed. The most thought- 
ful ironmasters believe that a middle course between that which 
the representative employers on the South Staffordshire Concilia- 
tion Board have sketched, and that upon which the men have 
determined, will ultimately be adopted. The remarks with which 
the chairman of the iron trade concluded the conciliation meeting 
are interpreted as indicative of the feasibility of such an arrange- 
ment, inasmuch as his observation, that ‘in these days of com- 
promises no man is expected to be able altogether to carry out his 
own views,” might be as much construed into a disposition to yield 

on the part of the masters as inculcating the importance of a 

moderate policy by the men, 

There was a mass meeting of the operatives on Monday at 
Bilston, when 500 of them assembled with closed doors. Though 
the meeting was very prolonged, yet it is not understood to have 
been one in which the men laid down a hard and fast line as to 
any one of the proposals that will be discussed. They were most 
determined apparently as to the period for which the scale, after 
it has been adopted, shall operate. It must be taken for granted 
that they will not accept the three years as the masters’ suggest. 
But in respect of the maximum and the minimum, they seemed to 
have left their representatives with untied hands, The delegates 
will come to the meeting, both from the North and from the Mid- 
lands, with a complete understanding of what their constituents 
are likely to accept ; and, as it would appear, they will have been 
empowered to close a bargain. This is encouraging. And as the 
masters suggested the three years, upon the supposition that that 
~~ had been named by the delegates whom they consulted, it 

likely that a shorter term will not be objected to, however 
desirable a period of three years might prove, in order to the 
steadying of trade, and the enabling of the masters to make for- 
ward contracts. 








Improved hydraulic washing brush, by which the water used Li 

the brush for work, and cine tines the work completed. ie 

1960. A. Ray, Camberwell, London, ‘ Smoke consuming furnace.”—A com- 
— ep ag fie jie, 18738. 

Considerable saving of fuel ; t increase of tem: t rt b- 
tained ; reduction in length of chimneys. Tre 
1976. 8S. and T. Kay, Chester, ‘* Stoppers."—Dated 31st May, 1878. 

An invention relating to stoppers and stoppering es ada) to 
close vessels containing effervescing drinks and liquors containin 
gascous fluid or fixed air. This oe of a hollow s erieal 
air-tight ball made of an elastic and pliant material such as vulcanised 
india-rubber. Before the stopper can be h the neck into 


the bottle it is first necessary to reduce its size, for which purpose in 
order to expel the air it is punctured by a sharp instrument then flat- 
tened or rolled up into an ovate form. When into the bottle’ it 


recovers its normal shape, drawing air in through the puncture, which is 
kept open bya small = thee gh cement of rubber Pa solution or other 

wi ti pny Ce before or after the stopper is passed 
into the bottle areret to the lips of the puncture, which are thereby her- 
meti: sealed. When the bottle is the stopper floating rises and 
chokes the opening at the base of the neck ; the air it contains is com- 
pressed by the indentation of its underside caused 
ery re of the liquid ; the ball presses uniformly air- 





the curved shoulder where the shape of the bottle is con- 
neck, and thereby effectually closes it, 


to form the base of the 








pting South Wales, pretty much of the whole ironmaking 
kingdom will be cmemantel at the meeting on Friday. The deci- 
sion which will then be arrived at will, therefore, be of more than 
ordinary importance, while it will tend to the solidifying of the 
industry. en it has been known what wages will have to be 
given throughout all the districts during the period to which the 
new understanding may relate, buying and selling will recom- 
mence with an amount of certainty as to the future which will 
be greatly conducive to the welfare of the trade, The last settle- 
ment was not completed at the time of the holding of the eyed 
meetings, Such an uncertainty as then prevailed is not likely to 
occur now. The next quarterly meeting will be held in Wolver- 
hampton on the 7th of January, and in Birmingham on the 8th. 
The masters, no doubt, had these meetings in view when they 
pressed the delegates to come to the conjoint meeting prepared to 
oMetwithetaniing tha’ few sal betas effected b. 

i t very few sales are now ‘ec! y 
either the makers of pig or finished iron, still, when these mee 
come off, vendors ve that an cneemmens amount of new © 
will be done. There are sellers of finished iron who assert, as the 
result of their own knowledge, that leading foreign merchants in 
this part of the kingdom are accumulating ordors of considerable 





individual value, until the quotations at the quarterly meetings 
shall have determined upon what terms they will be able to place 
the specifications which they Meanwhile there are mills 
and — in which the old cohen are becoming worked off as fast 
as possible, so that when the new business has to be done makers 
may be in a position to avail themselves of all the advantages of 
the situation, These advantages are not on the part of all of them 
regarded as confined to buying and selling. The past twelve- 
month has to not a few been a time of so serious loss that, unless 
by a reduction of wages and easier fuel quotations they can see 
their way to very different returns, they will not resume when the 
Christmas holidays are over. They will keep their mills standing 
until they can begin = and work at a profit, 

Facts illustrative of the losses which finished ironmakers ir 
South Lancashire and East Worcestershire have recently sustained 
were quoted at the Conciliation Meeting; and as recently as yes 
terday—Wednesday —it came to my knowledge that a firm of col- 
liery and blast furnace and mill am | forge proprietors, having just 
completed their balance-sheet for the past eight months, find that, 
even assessing the pig iron and the coal at greatly under market 
»rice, their profits upon the finished ironmaking have been only a 

‘ew pence per ton. They have used 20,000 tons of coal, and 5000 
tons of pig; and if they had sold and not used up the coal and the 
pig, they would have gained on those departments £10,060 that 
they have lost by using it in their mills and forges. They have, 
therefore, determined to close the finished iron works, The con- 
cern is in Shropshire. 

Ironmasters on ‘Change in Birmingham to-day (Thursday) re- 
ported a very fair inquiry from their country customers fer most 
of the miscellaneous descriptions of finished iron ; but they are 
doing, they say, almost nothing on account of their foreign cus- 
toners, who will not give the present prices. They promise a 
better demand when the quotations have been declared down. 
Ironmasters generally have nearly given up seeking for orders till 
after Christmas ; but there are needy makers who are offering iron 
on lower terms than it has been possible to get it for a long time 
past. The quantities are in lots of 50 and 100 tons, but it would 
not be fair to quote the terms, as they are exceptional. The offers 
are not conspicuous in respect of merchant bars, with sheets for 
galvanising purposes, 

Pig iron is still being brought into this neighbourhood in large 
quantities from other districts. They are chiefly of the least 
valuable kinds. The first-class pigs of the district are increasing 
on makers’ hands. 

Consumers of coal tried hard to-day to get down prices, but, in 
respect of best qualities, they were altogether unsuccessful. In 
Shropshire not only is there no probability of a drop, but, following 
upon the concessions which the masters have been compelled to 
yield to the colliers—who made but have now abandoned a claim 
to the observance by their masters of the weighing clauses—the 
Lilleshall porn ny | ave notified a rise in the price of their coal to 
no less an extent than half-a-crown per ton, 

Respecting the miscellaneous industries in and about Birming- 
ham very little can be added to last week’s report. The heavy 
industries are still experiencing an extensive amount of business, 
and the leading manufacturers continue fully employed. Though 
prices generally exhibit steadiness, there is a manifest inclination 
to weakness noticeable in quotations for the less valuable kinds of 
iron, good cast hollow-ware, wire, and the like. 

The galvanisers report a depression in the demand for roofing 
sheets in particular. The two great markets of South America 
and Australia keep very dull, and the supply is much in excess of 
the demand. A fair order is in the market for one thousand tons 
of galvanised sheets, and the galvanisers here are expecting to get 
it. One firm.in the district is just completing some good specifica- 
tions for such sheets to be used in roofing railway carriages, and 
in the making of railway carriage panels, chiefly in India, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

SIGNS OF REVIVING ACTIVITY IN THE IRON TRADE: Prices firmer 
—IMPROVED POSITION OF THE FORGE PROPRIETORS —HEMATITE 
MAKERS—IRON SHIPBUILDERS AND RAILWAY MATERIAL MANU- 
FACTURERS BUSY—-GOOD DEMAND FOR IRON ORE AND HOME 
PRODUCTIONS ANDREW KNOWLES AND Sons (LIMITED) —- 
THREATENED STRIKE OF MINERS AT St, HELEN'S—THE DISPUTE 
IN THE Burniey District—THE PRICE OF COAL AND THE 
DATE OF ITS PROBABLE REDUCTION—THE VENTILATION OF 
MINES, 

Tue metal market of this district is, after a long period of de- 
pression, beginning to exhibit signs of revival, Consumers are 
now coming forward more freely with their orders, some consider- 
able contracts have been entered into, and business during the past 
week has been in a more healthy state than for some time past. In 
manufactured iron there has been a considerable improvement, and 
bars are now firm at £12 per ton, hoops being quoted at £13 5s., and 
other descriptions in proportion, Prices are alsodecidedly tirmer for 
all descriptions of pig iron, especially foundry numbers, for which 
there is a good demand; and No, 3, delivered in the Manchester dis- 
trict, is quoted at from 97s. Gd. te 100s, per ton, Forge qualities, for 
which the demand has of late been exceedingly limited, are also 
in better request, but prices are still relatively rather low, the 
quotations ranging from 87s. 6d, to 90s. per ton, 

Forge proprietors are generally comfortably engaged for the next 
month or two. Hematite makers in North Lancashire and iron 
shipbuilders are also busy, and manufacturers of railway material 
are fully engaged. The position of engineers and ironfounders is 
not materially altered from what I last reported. Machinists con- 
tinue very quiet, although there are a fair number of inquiries ; 
but the depression in the cotton trade, and the absence at present 
of any considerable development in this branch of industry, has 
the natural effect of restricting the demand, 

A considerable business has been done in iron ores of various 
descriptions, some of the largest producers being fully engaged 
for the first quarter of 1874. The continued stoppage of Spanish 
.- lies is directing greater attention to home productions. 

he new joint stock company, to which I have before alluded, 

for the purchase of the extensive collieries owned by Messrs, A. 

Knowles and Sons, will take possession of the concern on the Ist 

of January next, and the purchase price, which has been reduced 

from £1,200,000 to £1,000,000, is to be paid as follows :—£250,000 
in cash on taking possession ; £250,000, with interest from the 

Ist January, 1874, in six months ; £250,000 in 5 per cent. deben- 

tures, payable in five years; the remaining £250,000 in similar 

debentures, payable in seven years, 

The weighing clause question still causes an unsettled feeling 
amongst the miners in several districts, and following the instruc- 
tions of the Amalgamated Association, the men employed by 
Messrs, Richard Evans and Co., at St. Helen's, have, on the 
ground that the masters have not complied with the provisions of 
the Mines I lation Act, sent in a fortnight’s notice to cease work. 
This step will affect about 800 men, but the Messrs. Evans have 
expressed their willingness to receive a deputation from the miners, 
and it is hoped that the matter may be settled without a strike. 
The dispute in the Burnley district shows no signs of a settlement. 
There are sti ut 1000 men out on strike, who are being sup- 
ported 7 the Amalgamated Association, at a cost of about £5u0 
per week, 

: Although the. recent few days of rather sharp weather have 

given a little impetus to the demand, the general position of the 

coal trade continues unaltered. The demand is slack, and sup- 
plies throughout Lancashire are considerably in excess of require- 
ments ; generally speaking there are now no fixed rates, coiliery 

—- simp! getting the best prices they can obtain ; there 
a large amount of und , and it is evident that with the 

present demand existing prices cannot be much longer main- 

tained. In all probability there will be a general fall in prices 
soon after the close of the present year, 
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Some very sensible retnarks were made by the cordner at the 
Conclusion of the inquiry on Wednesday respecting the recent 
explosion at Wigan. He observed that too much reliance was 
now placed on ventilation instead of on the care and forethought 
that should exist at every colliery, and to this he attributed many 
of the recent explosions, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue ScoTcH IRON TRADE: Warrants somewhat firmer: Makers’ 
quotations ; Increase in shipments and imports: Malleable iron— 
{HE COAL TRADE: Continued slackness— STRIKE OF ENGINE- 
KEEPERS : Prosecution under the new Mines Regulation Act. 

Towarps the close of last week the Glasgow warrant market was 
somewhat irregular, but this week there has been more disposition 
to do business and prices are a little firmer. There was a want of 
strength in the market on Thursday, with a limited number of 
transactions between 104s, 9d. and 105s, 3d. On Friday the 
market was‘also inactive, there being only a small trade between 
104s. 6d. and 106s., closing about 105s. 6d. The market was 
stronger on Monday and Tuesday, with a good deal of business at 
from 105s, Gd. to 107s, 

Scarcely any change has taken place in the prices of makers’ 
iron, which are as follows :—Gartsherrie, No, 1, 114s.; No. 3, 
107s,. 6d.; Coltness, No. 1, 116s.; No, 3, 108s. 6d.; Summerlee, 
No. 1, 110s.; No. 3, 106s,; Carnbroe, No. 1, 110s.; No. 3, 
106s.6d.; Monkland, No. 1, 107s. 6d.; No. 3, 106s.; Clyde, 
No. 1, 107s. 6d.; No. 3, 106s.; Govan, No. 1, 107s, 6d. ; 
No. 3, 106s.; Langloan, No, 1, 112s. 6d.; No. 3, 106s, 6d.; Calder, 
No. 1, 115s.; No. 3, 107s, 6d.; Glengarnock, No. 1, 110s, 6d.; No. 3, 
106s, 6d.; Eglinton, No. 1, 107s. 6d.; No. 3, 105s,; Dalmellington, 
No. 1, 108s.; No. 3, 106s.; Carron, No. 1, 112s. 6d.; Shotts, 
1, 112s, 6d.; No, 3, 107s. 6d.; Kinneil, No. 1, 107s. 6d.; 
No. 3, 104s, 

During the past week there has been a considerable increase of 
both imports and exports. The shipments for the week ending the 
13th inst. amounted to 11,215 tons, being 2077 more than in the 
previous week, but showing a decrease of 5026 on those of the 
corresponding week of 1872. The total decrease on the shipments 
of pig iron for the year to date, as compared with the same period 
of last year, has reached the large amount of 227,092 tons. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
3220 tons, being 1260 more than in the previous week, and 2450 
more than those of the corresponding week of last year. On these 
imports there is an increase of 27,555 on the year to date, 

The prices of malleable iron remain slightly in favour of buyers, 
and there is no material change in the condition of the trade. 
Some of the manufacturers are limiting their turn-out rather than 
give any aid to the downward tendency of the prices. It is now 
all but certain that an attempt will be made to reduce the work- 
imen’s wages at the beginning of the new year. Within the past 
few days there has been a little more inquiry for rails, but most 
kinds of iron are bought to supply only present wants, 

There is a continuance of slackness in the coal trade in the West 
of Scotland. In a few individual cases further small reductions 
have been made in the prices, but generally they remain the same 
as last week, Both gas and steam coal have been more inquired 
after, but the supply appears amply sufficient to meet all require- 
ments, The fine a has kept down the demand for house- 
hold so-ts, and the trade has been further limited by the fact that 
a number of the factories are working short time. 

The above remarks in great measure also apply to the condition 
of the trade in the Eastern mining districts. At not a few of the 
pits stocks have begun to accumulate despite the efforts of the 
colliers to prevent this being done. There is a downward tendency 
in the prices of most descriptions of coal, and were it not that 
there is a good average number of vessels awaiting cargoes in the 
different ports, a fall in prices would be inevitable. 

The position of miners in the Motherwell district has been 
aggravated by a strike of the engine-keepers. The latter complain 
that their wages do not exceed those of ordinary labourers, 
They asked an advance of ld. per hour, and this being 
refused, they came out on strike. By their stoppage, many 
hundreds of miners have been thrown idle. A meeting has been 
held with the object of inducing the engine-keepers to amalgamate 
their union with that of the colliers, to enable both parties to act 
in unison. At the beginning of the present week, a number of 
the employers acceded to the demand of the engine-keepers, but 
those who have not obtained the advance threaten to stand out 
until it is granted. 

A prosecution has taken place at Airdrie of an underground 
manager, for a breach of the new Mines Regulation Act, in allow- 
ing a larger quantity of powder than 4 lb. to be taken down a pit 
at once. The offence took place at No. 3 pit, Barrachuil, on the 
13th September last, when two men were killed and a third 
seriously injured by the explosion of a barrel containing 26 1b. of 
powder. The accused pleaded guilty, and was fined in the miti- 
gated sum of £2, the sheriff remarking that he had been very 
leniently dealt with under the circumstances. 








THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 

HE CLEVELAND IRON TRADE—THE WAGES QUESTION —THE 

RAILWAY COMPANY AND THEIR TRUCKS—MEssrs, BoLckow, 

VAUGHAN, ANDCO., AND ORE FROM ALGERIA—THE COALAND COKE 

TRADES—THE TEESSIDE RAILWay. 

THERE is a further falling off in the demand for iron, and prices 
remain as last quoted. At the weekly iron market at Middles- 
brough on Tuesday there was again an excellent attendance ; 
makers, all of whom feel confident thata good trade will be done 
next year, 87s. 6d. per ton was quoted for No, 3 Cleveland pig, but 
merchants were selling at half-a-crown per ton below this figure. 
Isuyers still believe that by holding off they will reap advantages, 
The production of iron is as large as ever, and stocks are accumu- 
lating. If they grow much larger we may soon hear that some of 
the blast furnaces will be blown out. 

There is little change in the finished iron trade. Many manu- 
facturers are doing very little. Buyers do not feel disposed to 
give out any orders until they see how the wages question is set- 
tled, and whether there is a chance of a general reduction in the 
prices of finished iron. Rails are quoted £10 per ton, but no 
orders are coming to hand. It is stated that the Erimus Works, 
Middlesbrough, have not stopped for want of orders, but 
because they wish to lay down a pair of 2lin. rollers to enable 
them to put their iron into a saleable shape. It is further added 
that these works can find a ready sale for all the iron they make 
by the Danks process, and need never stand for orders. 

As the month draws to a close the interest in the wages ques- 
tion increases. Several meetings of masters and men have been 
held, and there is every probability that the question of the wages, 
not only of the ironworkers of the North of England, but of the 
kingdom, will be settled in a manner which will render disputes 
or agitations unnecessary for some time to come. I stated last week 
that the masters had suggested a sliding scale for the wages for 
puddling, the maximum being 12s. 6d. and the minimum 8s, 6d. 
The maximum here mentioned would represent a decrease in the 
present wages of 2d. per ton, The men suggest that the minimum 
should be 10s. and the maximum 13s., and they do not wish to 
bind themselves for three years to this scheme, but desire that it 
should be adopted for six or twelve months. Both masters and 
men agree that the books of the masters should be examined 
quarterly by a qualified accountant, after which the wages should 
be advanced or reduced according to the sliding prices 
realised by the masters. On Monday last the representatives 





of Cleveland presented to the masters propositions similar to 
those given to the Staffordshire masters week, To-morrow 


(Friday) a joint conference of masters and men of both districts— 
the North of England and Staffordshire—will be held at Birming- 
ham to consider the subject fully, with a view to arriving at a 
settlement. 

I still hear | ened complaints of the want of trucks on the 
North-Eastern Railway. In consequence of this deficiency the 
trade of the Cleveland district is seriously inconvenienced, How- 
ever, the directors of the company ire trying to keep pace with 
the rapidly extending requirements of the district. 

Messrs, Bolckow, Vaughan, and Co., of Middlesbrough, have 
found their supplies of Spanish ore cut off owing to the dis- 
turbances in that country. This great company have now made 
arrangements to obtain regular supplies from Tunis, the ores of 
which place have been highly spoken of lately. 

In the coal and coke trades there is nothing worth particular 
notice. The supply is abundant, and prices have naturally fallen 
considerably, Good coke can now he bought in any quantity for 
303. per ton. As usual at this season there is not much business 
for forward delivery being done. Buyers are waiting until the 
turn of the year before committing themselves to agents, who are 
rather anxious to obtain contracts. 

Shipbuilding and engineering trades are fairly occupied. 

On Monday the Tees Conservancy Commissioners fully discussed 
the proposed Teeside Railway from Stockton to Port Clarence, the 
making of which would meet such a pressing want of additional 
railway communication, and open up an immense quantity of land 
by the river side for sites for works. It was resolved to support 
the scheme. The North-Eastern Railway Company are not likely 
to meet any opposition to their scheme for making a tunnel under 
the Tees from Middlesbrough to Port Clarence. This scheme, in 
conjunction with the Teesside Railway, would greatly help this 
wonderful district. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


STRIKE OF THE 1500 BESSEMER MEN AT JOHN BROWN AND Co.’s: 
Firm attitude of the company: A new manager at the Atlas 
Works, and retirement of a director—REMARKS ON THE 
GENERAL STATE OF TRADE AND TRANSACTIONS IN PIG IRON—THE 
GREAT GALE OF TUESDAY : Immense damage to iron and other 
works and loss of life. 


Contrary to general expection, the 1500 Bessemer men of John 
Brown and Company (Limited) decided to strike against the pro- 
posed reduction of 10 per cent. in their wages, which they accord- 
ingly did on Saturday last. The firm has decided not to agree 
either to arbitration or to retire from the determined stand it has 
taken up. A fortnight back I stated my belief that the company 
would fight out the question, and I am now fully confirmed in 
that opinion. Asa matter of the strictest fact, I believe I am 
correct in stating that the contractors in the various departments 
have had notice of the ‘‘ drop,” and that they have dealt with the 
employés in their various departments. The new manager or 
general superintendent of these works—the Atlas—will, I under- 
stand, be Mr. Stephen Berridge, who comes with a good reputation, 
Mr. Mundella, M.P., has withdrawn from this directorate, on 
account it is stated, of differences between himself and the other 
members of the board on certain matters which have lately 
arisen, 

There have been some transactions in pig iron during the week 
at about £4 7s. 6d. for North-country make. In Bessemer pig 
some considerable lots have changed hands at figures believed to 
be £7 15s. or from that to £8. In merchant iron no great amount 
is being done, and in the steel, file, saw, engineering, and cutlery 
branches there is literally no fact of any importance to note. 

The great gale of ‘l'uesday was so disastrous at Sheffield and 
the various towns in its vicinity that I feel justified in detailing 
some of the damage done. The catastrophe which caused the 
greatest loss of life and most personal injuries, and inflicted most 
damage to property, was that at the works of Mr. Wm. Reynolds, 
builder, &c., Trippett. There a large ed brick-built chimney 
tower, upwards of 150ft. in height, fell witha great crash at 8.30 a.m. 
It is believed to have broken in two or three pieces as it fell, and 
crushed in most effectually a range of two-storey workshops 
which were for the most part occupied by cutlers, but in the front 
of which and at a lower level was another range, partly used as 
a fender manufactory and partly as a sewing machine factory. 
In the first-named shops were about thirty people at the time 
of the disaster. Of these six were killed and the remainder 
more or less seriously injured ; others have since died. The pe- 
cuniary loss will probably exceed £3000. At the Norfolk Works 
(Thomas Firth and Sons) a square brick chimney-stack about 120ft. 
in height fell about 8.30 a.m., crashing through the roofs of the 
adjoining forge and steel-rolling mill. Three men were badly hurt, 
but many times that number, seeing the stack rolling, made good 
their escape. The steam-pipes, cranes, \c., in the forge were 
greatly damaged, so that about 40 men will be thrown out of work. 
In this case it is well worthy of note that there is credible evidence 
that the chimney did not topple over, but was bodily lifted off 
thirty feet from its base and then dropped down. At the newly- 
built steel works of Mr. Robert Hadtield, a fettling-shop was blown 
down, although the walls were nine inches thick and were sup- 
ported by piers, One man was killed and another fatally injured, 
The damage to machinery was here also very large. In Bridge- 
street, Attercliffe, a part of Mr. Hornby’s Vitriol and Chemical 
Works (which, as in the last case, skirted the banks of the river 
Don) were blown down, but luckily the men were at breakfast and 
no personal injuries were sustained. The damage to property in this 
case is roughly estimated at several thousand pounds. It would 
scarcely be possible to fully enumerate the whole of the disasters 
which occurred, but I may in brief say that chimney stacks were 
blown down at Longden and Sons’, Furnace-hill—no one hurt ; 
Guest and Sons’, Watery-lane—no one injured, but three-storey 
factory cut in two; Christopher Johnson and Co.’s, Portobello; 
Matthewman and Sons’, Milton-street—-three persons hurt, and 
steam pipes burst by chimney falling upon them ; and at Freck- 
ingham’s mortar mill. The wicker sheds, shops, works’ roofs, or 
other parts of manufactories were blown down at Vickers and 
Sons’; the Ickles a> Works ; Neepsend Gasworks ; G. 
Thompson and Co,’s, Washford-road ; Rivelin Paper Mills; J. 
Bramnall and Sons’, Oughtibridge ; Messrs, Harrison and Cannon’s 
Wagon Works, near Kotherham ; W. Johnson’s, Wath ; Fox and 
Co,’s, near Stocksbridge ; Barrowclough’s Tile Works, Barnsley ; 
and Mr, Innes’ brewery, Barnsley. Besides this, work was stopped 
at a great number of the principal collieries, it being perfectly 
unsafe to remain at the pit heads. It may be safely said that the 
damage inflicted by this storm to works and house property is not 
within two figures of thousands of pounds, to say nothing of the 
frightful loss of life. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

CyFARTHFA WoRrKS: Rumour of sale having fallen through— 
END OF THE STRIKE AT LANDORE WORKS—THE IRON TRADE— 
IMPORTANT EXTENSION AND IMPROVEMENTS AT BLAENAVON 
IRONWORKS—THE COAL TRADE—FIRM QUOTATIONS, 


Ir is stated on reliable authority that the purchase of Cyfarthfa 
has fallen through—for the present at least. Knowing, as I do, 
the sterling munificence of the Iron King to his men, not in im- 
pulsive acts which call forth rounded periods and fulsome lauda- 
tion, but in quiet unostentatious deeds, known only to the 
thousand recipients, I am not sorry to hear this, and shall think 
it a blessing to the district if the name of Crawshay is continued 
in firm association with that of Cyfarthfa. 

I am happy to state that the difficulty at Landore Steel Works 
Swansea, has been adjusted, and that the works are again in full 
operation, There was great fear entertained at Swansea on 








Saturday last that these admirably-managed works would be 
stopped, and, possibly, for a length of time ; but it is creditable 
alike to the management and the men that the difficulty is ended. 

The iron trade keeps rather dull, but makers are resigned to 
this, and will be for a few weeks. After the Christmas festivities 
and holidays we may expect a revival. 

Considerable extensions and improvements have been made of 
late by the Blaenavon Iron and Steel Company, the particulars of 
which may be of interest. One of these improvements consists in 
the introduction of compressed air into the Dod’s slope workings. 
This place, until lately, was worked by steam conveyed for 900 
yards down the slope, Owing to an extension in the Le sengr 04 
steam failed to answer the purpose needed, the heat injuring the 
roof and the power being lessened 70 per cent. by the condensing 
of the steam. Hencea resort to compressed air, and accordingly a 

air of engines made by Coupe and Co., of Wigan, were put up. 

hese consist of a pair of direct acting 22in. steam cylinder, 4ft. 
stroke, with a pair of blowing cylinders of the same diameter, 
travelling at the rate of 25 strokes per minute ; the pressure of 
steam being 30lb. raises a working pressure of 40lb. upon the air 
receiver on the surface, and is connected by 6in. pipes to another 
receiver at the bottom of the slope, 1400 yards off, where one of 
Cameron’s pumps is placed, and forcing through a 7in, delivery- 
pipe, a volume of water equal to 122,400 gallons per day. 

This has been working some time, and gives great satisfaction. 
These and other introductions are intended to assist in the develop- 
ment’ of a very large mineral estate, to which end a coal-cutting 
machine and a portable engine will aid. The Blaenavon Iron 
Company are already favourably known by the high character of 
their rails, and now an addition to this prominence is probable. 

The coal trade continues remarkably brisk, and there is no sign 
of any decrease in price, either in house or steam coal. The 
output during the next week is not expected to be a large one, an 
ordinary event on the eve of Christmas. , 


PRICES CURRENT OF METALS AND OILS, 
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PRICES CURRENT OF TIMBER. 
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Pir sseseoee 310 5S O} 210 5 0} White . 000° 810 O 
Undersized .. 215 3 5|}110 210) Gefle,yellow . 122 0BW 1WB 6 

Rigm occcccccces 4 0 4 5/310 315) Christiania, be: 201310 0 012310 
Swedish ....... .. 210 3 4/210 © 0|| Other Norway......10101110, 810 9]0 
Wainscot, Riga .... 410 615|4 0 6 0 || Battens,allsorts.... 9 010 0' 7 0 8 6 
Masts, Qubc, rd. pine 410 6 0/4 0 610); Firng. bis,sq.otlin.s.d. s.d. sd. ad 

Yellow pine... 4 0 610) 4 © 610)| Istyellow........14 615 0 LL OM 6 

Memel& Dnt 0 0 0 0/0 0 0 0 | Istwhite........122 013 0 ¥ 610 6 

Oregon «+466 9012 0}7 090 2nd qualities ....12 013 6 6 O » Oo 

Lathwood, Dantafm. 3 0 9 0/8 0 9 10), Staves, pr, stud: 4% £5| £% £8y 

St. Petersburgl0 011 0/9 © 910)! Quebec pipe... 0501070) 950 0 

Deals, per ©., 12ft. by Bf. Sin, | Puncheon....28 0 30 0 3210 33 
Quebec, Pine 1st ..22 0 23 0/20 023 0 Baltic, crown pipe 20 0 300 0 | 230 0 240 
Qnd ...eeeeeD5 O16 01141016 05) Brack ...-. 30) o0080 


Brd..ee eeeeeDL 1012 0/10 013 Oj) 





Tue Metat Market.—Business in this market has been quiet during 
the week, but the close approach of the Christmas holidays will probably 
have had some share in the dulness which it is ne may prove bus 
temporary. There has not been much alteration in Scotch pig iron 
warrants, which have fully maintained their value. Makers’ iron is 
rather weaker. The shipments for the past week are reported as 9138 
tons against 12,911 tons in the corresponding period of 1872. For 
Middlesbrough pig iron, transactions are taking place for delivery 
during next year, and smelters of good and favourite brands adhere 
firmly to present quotati The d d for factured iron con- 
tinues exceedingly dull, and it is anticipated that a considerable number 
of the works will shortly be laid off unless some ‘speedy improvement 
takes place. Copper is quiet, with small sales of Chili and Wallaroo. 
English is quiet. There are some signs of excitement in the demand for 
tin, and —— transactions have taken place in Straits at improved rates. 
British smelters are also asking higher prices. Lead fully keeps up its 
value, and the uncertainty attended upon the receipt of supplies from 
Spain will certainly tend to maintain it. Spelter is weaker ; there is not 
much doing in this metal, and the effected sales have been made at lower 
rae an — = ante aun 140 tons om 3 zinc were sold at 

ices vai ‘rom ‘ 5a. ton.—J. Berger Spence and 
Co.’s Weekly Chemical, Mineral, and Metal . 
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THE LOSS OF THE VILLE DU: HAVRE. 
WE are happy to state that our article on the loss of the 
Ville du Havre published in Taz Enotveer for Dec, 5th 


elicited a prompt from Messrs, Andrew Leslie and 
Co., of Hebburn. ey have put the original drawings of 
the Ville du Havre at our dis , a8 well as showing 
the sluntiesee nary yy their firm. a Leslie 
have, in addition, afforded us every facility for examining 
in the most thorough manner three similar though slightly 
smaller vessels, also pan, to the Compagnie Générale 
Transatlantique, thus 


ling us to satisfy ourselves as to 
the mode in which the alterations have been ied out, 
One of these vessels, the Amérique, had been altered and 
fitted ready for sea—in fact, she left the Tyne last Satur- 
day; another, the France, had also been altered, but was 
clear from internal fittings, so that a very complete - 
tion could be made of the condition of the hull, &c ; while 
the third, the Nouveau Monde, furnished an example of | 
the vessels as they appeared previous to alteration. We 
have also had an opportunity of questioning some of the | 





survivors of the crew of the Ville du Havre, and of gather- | upper deck were a couple more stringers, 3ft, Gin. by fin. ing arrangements were made as 


ing from them some important informa- 
tion concerning the causes of this terrible 
disaster. We now proceed to lay before 
our readers the results of our inquiries. 
The Ville du Havre, formerly Napoleon 
III., was constructed in 1865 by the es 
Ironworks Co., Blackwall, from the designs 
of the engineers of theCom ie Générale 


shown in the little elevation which. we _ give, was | 


plated over, forming with the outside g a kind 
of transverse box girder. On the top of these, on each 
side of the ship, were a couple of box girders, 2ft. 9in. 
deep, and lft. 9in- across, formed of {in. and 43in. plates, 
and 6in. x 6in. x in. angle irons. e outer ones ran as 
far fore and aft as the shape of the ship would allow, while 
the inner ones were gradually run into one another, and 
efficiently connected with the bow and stern. 
lower turn of the bilge was a bulb iron 11{in. by fin., 
connected with the reverse frames by two angle irons 
Jin, x 4in. x gin., and at the upper bilge a plate beam 
Ift. 6in. by }8in., with four angle irons 5}in. x 54in. x gin. 
Coming to the height of the lower deck we find another 
box girder, lft. 8in. deep and Ift. 4in. wide, the plating 
being jin. thick, and the sizes of the angle irons 
4in, x din. x jin. and 7in. x 4in, X gin. At the main 
deck were a couple of stringers, one 3ft. ]0in. by gin, the 
other 3ft. 6in. by gin, connected with the reverse frames 
by an angle iron 7in. x 4in. x @in., afore and aft tie plate 
ht by }in, and diagonal tie plates 2ft. by ,%;in. At the 


MIDSHIP SECTION 


SCALE OF 
¢ §.6 7 


FEET 
° 2 


& a 
‘ 





At the | 


which comes into their yard is rejected if it does not bear 
| a strain of 22 tons per square inch along the grain and 
| 18 tons across it, e have also been permitted to consult 
their office records, and we find that the iron in use about 
| the time that the Ville du Havre was altered stood tests 
| of 25 tons and 19 tons respectively. No forge tests appear 
| to have been employed, but the results given by the various 
| specimens show that the iron was very uniform in quality. 
The bulkhead question is one of very t importance, 
for instances are numerous of vessels after havin 
been in collision, being saved by efficiently construc 
water-tight divisions, As will . seen from the profile 
| drawing, the Ville du Havre had no less than eleven 
| water-tight bulkheads. They were formed of in. plating, 
| with vertical angle irons 5in. x 3in. X ,%in., 2ft. Gin. 
apart, and were properly supported by the beams, stringers, 
and tie-plates. In each of the bulkheads, which we have 
numbered 5, 6, and 7, there were a couple of watertight 
doors, marked A in the drawing. The dimensions of 
these doors were about 4ft. by 2ft., and arrangements were 
made for closing them from the upper deck. The pump- 
Hillows :—A lead pipe, 
4in. in diameter, led from the engine-room 
to every compartment of the ship, and the 
main engines as well as the donkey engine 
were arranged to pump her out by means 
of this; there were also on the lower 
deck one or two force pumps iz each com- 
rtment which meer | deliver above the 
oad water-line, and in addition a couple 


















































































































Transatlantique, at a total cost which ex- of Downton pumps were fitted. All these 
ceeded £170,000. The general features of pumps were worked by hand. 
her construction will be seen by reference By the help of the drawings which we 
’ Ce ee ee — “ — and of eos egy ee 
e shall remark upon them at length fur- 2 we believe our readers wi in a posi- 
ther on, but we may call attention here to s tion to fully understand the condition of 
the very massive character of the work— & the Ville du Havre when the collision oc- 
due to the fact that the vessel was designed = curred. We have only to add that the dis- 
shortly after the exposé in connection with . ° oa? placement of the ship on a mean draught 
the vessels of the Royal Atlantic Steam = 4|ST@IMcEA PLATE 42.‘ i} of 24ft.—that at which she was supposed 
Navigation Company, and to the conse- E él “eee WITH 40 ~% See rar ag to be sailing—was 8150 tons. This would 
quent desire of the French Par to err, Ss a Eee ee — ae = oo her, according to Messrs. Leslie’s cal- 
if at all, upon the safe side. She was 4 | = as 33 i — culations, a surplus buoyancy of from 9000 
—_ “ae 4 a o, a Sy 8 — to a or, oo pag this 
with engines by Ravenhill an D, amount of water wou ve ye Tun 
but experience soon showed that the 8 into her before she could sink. We will 
er ter eadigvesl Weesaneexty il FAAMEST*. § 0d APART | rail y-eyiindo. | = alae 
so deeply immersed at the commencement Ht | The Loch Earn struck the Ville du Havre 
of a voyage, and had such a little hold ik } in the engine-room compartment, between 
upon the water at the end, that the average 44 grate tee erriepe is 3. 6-SAND DIAGONALS 2.5784 the two cylinders, that is to say, along the 
speed obtained from the vessel scarcely 3g], | 2900550 WITH 44-je SESE EE WTS line marked BB in the profile drawing, 
ever exceeded ten knots per hour, although 8 | It (Stone Shs Tor ee making a hole the size of which it is diffi- 
— ‘y ra ear “Lay ab paso —— (a cult to determine, od _— =< ro 
Added to this, the consumption o was rr nasenese aon RopeEanatety survivors estimates to have been 35ft. wide 
far in excess of that in screw engines of a on by 12ft. deep. She then appears to have 
modern type. It was therefore decided to swung round slightly, and with her bow- 
lengthen the vessel, with the view of sprit to have swept the side of the Ville 
affording better passenger accommodation, du Havre, tearing away the rigging of the 
and at the same time to substitute the mainand mizen masts, The latter having 
— for the paddles, The execution of rt. E her topsails set, either 2 puff of wind or the 
t ofa was confided to Messrs. Leslie 48, swell of the sea caused her to lurch, and 
ma I pes dy oa He th masta, whch wore vary ight, were 
ig hee ne ' once carried away. irec’ e L 
supplied by —- ngern Son, and Te - 3 Earn got clear of the gap “4 had made 
‘ield. e cost 0 e alterations con- meee _ “ - in the side of the steamer, an enormous 
siderably exceeded £100,000, and the es- | :3 EL EVATION _ _ | body of water at once sushed in—one of 
timated value of the vessel on their com- a. :3 i, cprenonatincencniet a2 ee the survivors describes it as a little river— 
pletion was £190,000, though at the time 3 , and began filling the engine compartment. 
,? _. me she was insured for only 3 J The immediate duty of the officer in com- 
5 120,000. ‘3 mand was, of course, to cause the water- 
The dimensions of the Ville du Havre, 3 tight door communicating with the boiler 
as originally constructed, were—length a\% rooms to be closed, but it is certain that 
between the perpendiculars, 363ft. in. ; this was not done. Indeed, one of the 
beam, 46ft. ; depth moulded, 32ft. 10in. . engineers informed us that he made an 
The alterations made in her by Messrs. ri attempt to close one of these doors, but 
Leslie will be seen on referring to the profile \ that he could not do so on account of the 
sos oe we publish, at page 423,where \\ rush of water being too great Assuming 
oy ted ay light shaded tint. They that the attempt was really made, its 
consisted of the introduction of an extra \ failure could not possibly be due to the 
length of 40ft. amidships, and 10ft. at the £ reason given, for the pressure on the door, 
stern, besides the addition of a spar-deck even if it were entirely shut down, would 
and bridge. The dimensions after altera- have been of small amount. The proba- 
tions consequently became—length, 413ft. bility is that no attempt had ever been 
; made to shut the door down since the 


6in.; beam, 46ft. (as before); depth 
moulded from spar-deck, 40ft. Gin. 

It has been stated, and the statement 
ores to be very generally believed, that 
the Ville du Havre was a ship of excessive 
length ; but these figures show that 
the ratio between length and beam was 
slightly under 9 to 1. 

In endeavouring to determine the causes which led 


collision had taken place, there are three points to be 
considered—the mode of construction; the quality of 
the material; the division of the ship into water-tight 
compartments, and in connection with the last the means 
provided for pumping them clear of water. The 
construction of the vessel will be best appreciated by re- 
ferring to the midship section above. We are not prepared to | 
wssert that the material put into the ship was arranged in | 
the best possible way to secure the test amount of 

useful strength; for instance, there can be little doubt that 

some of it might have been better utilised in giving her a | 
complete iron deck. At the same time it will be perceived | 
that the scantlings are much heavier than would at present | 
be thought n for a similar vessel; and although, | 
with the same weight of hull, it would no doubt 
possible to construct a ship of considerably greater | 
strength, it does not appear to us that the Ville du Havre | 
can be considered as having been weak either longitudinally 

or transversely. Commenci t the keel, it will be seen 

that she had a {in. pneu. Wed 3ft. 8in. in depth, two 

side bars 12gin. by 1,%im., and a flat keelson plate 

2ft. Sin. by gin. Every alternate pair of floors, as | 
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and 3ft. 4in. by in. respectively, connected to the outside 


to the vessel being overwhelmed so rapidly after the plating by an angle iron 53in. x Sjin. x 3in., and a tie 


plate 3ft. by in.; and at the spar deck there was also a 
stringer 2ft. by gin., connected to the outside plating by an 


‘angle iron 3in. x 3in. x }in., and a tie plate lft. 6in. by 


gin. The transverse frames, which were only lft. 8{in. 
apart, were formed of floor plates }in. thick and 2ft. Sin. 
deep at the middle line, and of angle irons 7in. x 4in. x gin. 
and 4,';in. x din. x ,%in., as shown in the drawing of 
the midship section. ‘The outer plating was exceptionally 
thick, and had two strakes doubled at the topsides and 
one at the bilge. When the ship was lengthened every 
care was taken to properly keep up the strength, additional 
stringer plates were worked, as shown, for a length of 
about 300ft., and the doubling of the outside plating was 
extended. Inthe midship portion of the vessel, at consi- 
derable intervals apart, were four very strong girder frames, 
shown by dotted lines in the drawing. 

We have now to consider the quality of the material. 
It is, of course, somewhat difficult to obtain data.on this 
point; but we have the assurance of Messrs, Leslie that 
they found the iron of which the vessel was originally con- 
structed of exceptionally good quality, while, with regard 
to their own share in the matter, they state that the iron 


vessel had been at sea—an omission which 
is too common in vessels of the mercan- 
tile marine—and that the screw or other 
gearing had consequently become corroded. 
A reference to the profile drawing shows 
that, with the water-tight doors open, about 
one-third of the ship, and that amidships, 
would be open to the sea. It is obvious that no vessel 
could possibly keep afloat under such conditions. 

Such, after a very careful study of the whole of the cir- 
cumstances, appears to us to be the real cause of the loss of 
the Ville du Havre. We will not enter into the question 
as to how the collision might have been aveided—that is a 
matter of seamanship. But everything seems to show that 
after the collision the Ville du Havre might have been 
saved or, at least, kept afloat sufficiently long to allow of 
the rescue of the passengers and crew, had it only been 
possible to have confined the sea to one compartment of the 
vessel; and we believe that this might have been done, 
had those in charge of the vessel ay made a point of 
seeing that the doors were kept in working order. It 
results, from our enquiries, therefore, that the designers 











and builders of the vessel, as well as the company which 
owned her, are free from blame ; and that the responsibility 
for the enormous loss of life which occurred lies mainly 
upon the crew who showed such a want of self control in a 
moment of supreme peril, and of the officers who neglected 
to avail themselves of the means at their disposal, if not for 
saving the ship altogether, at least for delaying the catas- 
trophe. Not a mo need have been lost if the water-tight 





bulkhead doors had been closed. 
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THE EARLY HISTORY OF THE SEWING 
MACHI 


THE sewing-machine is now so common an appendage te most 
houses that it seems almost difficult te believe that practically its 
employment only dates back some twenty years. In the 1851 Exhibi- 
tion there was not a single machine o the sort now used. Yet, 
recent as the invention is, there is a great deal of uncertainty as to 
the person to whom the credit for it is due. Naturally enough, 
in such a matter, the possessors of rival systems are anxious to 
claim priority each for his own method ; and the question, “‘ Who 
invented sewing-machines?”’ has been argued with considerable 
bitterness both here and in America, Quite recently the matter 
has—for the present, at least—been decided, so far as relates to 
the first maker of a sewing-machine. A member of a firm of 
American sewing-machine manufacturers lighted on an English 
patent, granted to one Thomas Saint, in 1790, in the specification 
of which a sewing-machine was described. The patent was 
granted for a method of making boots and shoes, and the machine 
was intended for use in that manufacture. So far as can be 
judged from a rather meagre description and drawing, the machine 
worked the chain-stitch with 4 single thread. An awl and a 
needle were mounted parallel to one another, in a position similar to 
that now occupied by the needle in modern sewing machines, and 
the needle was apparently notched at the end, to receive the 
thread and push it through a hole formed by the awl at the stitch 
preceding. There was a catch under the fabric, which held the 
loop of the thread when driven down by the needle, until the 
needle made a second stitch through the loop. There was also a 
feed-motion for carrying the articles to be sewn through 
the machine on a slide to which it was attached ; and it may 
be remarked that such a device weuld be better suited 
for stitching small articles, like boots and shoes, than for pro- 
ducing a seam of any length. It was worked by a winch-handle 
on a spindle on which were tappets that engaged with pieces on 
the sliding-arm carrying the needle. Such appears to have 
been the machine, which there is every reason to suppose may 
have worked practically enough. That its existence should never 
have been discovered before is decidedly very strange, consider- 
ing the numerous and extensive searches that have been made 
through the records of the Patent Office in connection with this 
subject. Had the index referring to the ‘ old law” specification 
(before the Patent Law Amendment Act, 1852) been prepared on 
the system now applied to the current indexes, of course such an 
invention could not remain hidden; and the incident offers 
another argument in favour of the speedy preparation of a new 
index. Such a work has, it is believed, been long under con- 
sideration, and the sooner it is actively taken up the better. 

To say that such an invention as this could invalidate any of the 

patents for the sewing-machines now in use is certainly pre- 
vosterous ; but it is very curious that this Thomas Saint should 
fom gone so near the mark, and that his invention should have 
fallen still-born at the time, to be revived, in many of its principal 
features, nearly a century later. 

But Saint’s is not the only old sewing machine that has escaped 
the notice of most writers on the subject. There exists an early 
Freneh patent, taken out apparently by two Englishmen—for the 
names Stone and Henderson are certainly not French. In the 
** Description des Machines et procédés spécifiés dans les Brevets 
@Invention,” is given a specification bearing date February 14th, 
1804, and headed by the above names. The patent was ‘For a 
new mechanical principle, intended to replace hand-work in 
joining the edges of pieces of all descriptions of flexible matters, 
and especially applicable to the making of wearing apparel.” 
This machine was intended to imitate hand-sewing, and in it an 
ordinary needle with an eye at the end was used, and this was 
worked by two pair of jaws, one at each side of the fabric, which 
passed the needle from one to the other, turning it over every time 
to bring the point against the fabric. Only e needleful of thread 
at a time was employed, and the needle was drawn to a constantly 
diminishing distance every stitch, to allow for the decreased length 
of the thread. When the thread was used up the machine had 
to be stopped and a freshly-filled needle introduced. If required, 
more than one needle could be employed at the same time. It 
seems as if the fabric was to be automatically fed through the 
machine, but whether this is so or not does not very clearly appear. 

. In fact, spite of the fulness of the description, it is not very easy 
to understand the exact construction of the apparatus, though 
the above may serve asa brief sketch of it. The specification con- 
cludes with a description of a circular building in which a number 
of these machines could be arranged so as to be worked from a 
central vertical shaft. 

Next to these, in chronological order, comes an American inven- 
tion, by Adams and Dodge, of Monkton, Vermont, who prodnced 
a sewing-machine of some sort in 1818, but little is generally 
known of it, In the same country it appears that Walter Hunt, 
in 1834, made a true sewing-machine, but as the history of his 
invention is mixed up with that of Howe’s machine, it may be 
left for the present, after the fact is mentioned that such a 
machine was really made, for of this there seems no doubt. In 
England we do not find that any true sewing-machines were made 
in the early part of the century. There are, indeed, several 
patents for embroidering machines, which, with a little alteration, 
might certainly have been made to sew. However, such an idea 
does not seem to have occurred to any of the inventors, and none 
of the machines were developed in this direction. Of them 
Dunean’s machine (1804) is the oldest. It worked the chain-stitch 
on the surface of the fabric, and might, of course, easily have 
been adapted to sew together two pieces of stuff, in the same way 
precisely as the single thread machines now work. There were 
also a good many inventions, bothin this country and America, in 
which a ‘ basting stitch” for running fabrics together was made. 
Some of these were largely used for manufacturing purposes, 
until the introduction of the present sewing-machine, But we 
may leave these abortive attempts—few of which, as far as it 
is known, ever got beyond the patent-offices of the various coun- 
tries—and turn to the originals of the machines now in daily use. 

It appears certain that the first man to construct and bring into 
actual use the machine was Barthlemy Thimonnier, a poor French 
tailor. Of this man not very much is known for certain. He was 
born in 1793, at Abreste, and was the son of a journeyman tailor 
of Lyons. In his trade he probably found hard-work expensive 
and slow, and was thereby falened to try and contrive mechanical 
means for replacing it. In the end he certainly produced a 
wooden machine which sewed the crochet or chain-stitch, and 
worked freely. This was in 1839, at St. Etienne, where Thimon- 
nier was then living. Of his previous life next to nothing is 

known, but from that time his history is pretty clear. At St. 
Ktienne the machine was seen by an engineer named Beaunier, 
and he persuaded Thimonnier to bring his machine to Paris, 
Spite of his mechanical ingenuity, the tailor seems to have been 
but a feeble-minded individual, and Beaunier apparently took up 
the matter, and did for Thimonnier and his machine far more than 
the latter could ever have done for himself. A firm was soon es- 
tablished, under thetitle of ‘‘ Ferraud, Thimonnier, Germain, Petit, 
et Cie.,” and a factory set up in the Rue de Sévres, and here, in 1841, 
eighty wooden machines were at work on a contract for army 
clothing. At last the sewing-machine was completed and at 
work, But in the same year the machines were attacked and 
destroyed by a mob of workpeople, and the inventor himself was 
obliged to leave the capital. For some years Thimonnier does not 
seem to have had cine success with his machine, but in 1847 or 
1848 he got M. Magnin, of Villefranche, to take it up. An 
English patent was taken out in Magnin’s name in 1848, and this 
was eventually sold to a Manchester company. Strangely enough, 

this machine attracted but little notice in this country. It was 

exhibited at the Royal Institution, where it formed the subject of 

a lecture, but very little practical good seems to have resulted. In 

the same year (1848) another workshop was set up in Paris, but 





the same fate befell this attempt as the former. In the troubles 
of that year the machines were again destroyed. In 1851 a ma- 
chine was sent to the Great Exhibition, but it arrived to late to 
be catalogued, and so almost entirely escaped notice. After this 
we do not hear of any further attémpt to bring forward the ma- 
chine, and the unfortunate inventor died a pauper, in 1857, at 
—-, 
is machine worked the chain-stitch with a hooked needle ; the 
thread was below the fabric, and the needle above it, The needle 
sed through the fabric, and drew a second loop through the 
‘abric and the first loop, thus making a crochet stitch on the top 
of the seam. The fabric had to be moved by hand. The machine 
is said to have attained a s of 200 stitches a minute. It is 
noticeable that this principle has never been further improved on 
for sewing machines. All existing chain-stitch machines resemble 
rather the old one of Saint, in having a thread carried by a needle 
above, and a catch below for holding the loop until the needle 
descends again to pass a second loop through the first, and so 
secure it. The ingenious rotating hook of the Willcox and Gibbs’ 
machine is the latest and by far the most beautiful development of 
this idea. This, itmay be mentioned in passing, was the invention 
of a Virginian farmer, named Gibbs, who was led by curiosity to 
speculate on the subject, and hit upon the device. + 

But we have not yet got to the real sewing machine of our own 
days. Thimmonier had practically brought out a machine, but 
his invention had not taken real hold upon the public, and had his 
efforts not been supplemented by those of a superior mechanical 
genius the sewing machine might yet be unknown, 

It was in America, after all, that the machine, as we now know 
it, was first made, Elias Howe is the man with whose name the 
origin of the sewing machine must ever be connected. The exact 
amount of credit due to him it is now impossible to decide, nor, 
indeed, can it ever be precisely known. ‘There are two stories 
about his invention, one upheld by the present possessors of the 
Howe machine, and the other by the rival owners of the “* Singer.” 
Naturally enough each side is prejudiced in favour of its own 
version, and we may safely conclude that the truth lies somewhere 
between the two, All that the historian can do is to try and 
collect the facts so far as they are not disputed. The case for each 
side has been stated in two able and well-written articles—one in 
the Atlantic Monthly for May, 1867, and the other in the New 
York Galaxy for August, in the same year. The former gave the 
Howe version, and the latter that maintained by their rivals. 

Elias Howe was a native of Spencer, in Massachusetts, and was 
born in 1819, It is stated that the idea of a sewing machine was 
first suggested to him in 1839, by a conversation in a Boston instru- 
ment maker’sshop, For five years he worked at his invention, till 
at last, after trying and rejecting many plans, he hit on the double 
thread, one above the fabric and the other below it, the lower one 
to be carried through the loop of the upper thread by a vibrating 
shuttle. In 1845 a working model of the machine was finished. 
In the following year an improved machine was finished and pa- 
tented. Still Howe was very poor, andit was only by the help of a 
friend, George Fisher, who joined in partnership with him, that 
even this step was gained. He had no means of bringing his ‘in- 
vention forward, and nobody seemed inclined to take it up. This 
induced him to bring his invention over to England, where he sold 
it to Mr. Thomas, a staymaker, in Cheapside. An English patent 
was taken gut in Thomas’s name, in 1846, but it was found that 
considerable alterations were required before the machine could be 
considered a practical success. One of the principal of these was 
the feed motion, invented by Johnstone. 

Such isa brief outline of the history of Howe’s invention. Now 
comes the great question as te the originality of that invention. It 
seems proved beyond any reasonable doubt that, in 1834, an inven- 
tor named Walter Hunt had constructed a machine on precisely 
the same principles as Howe’s. There was a curved needle with 
an eyein the point and a shuttle ; in fact, the machines, were in 
their main points identical, but whether Hunt’s was a practical 
working machine caanot now be said. Hunt sold his machine, 
and with it his patent-rights, to one George Arrowsmith, who, how- 
ever, neglected to patent it, and so nothing came of it; nor did 
Hunt himself attempt to develope his invention. He was one of 
those eccentric geniuses who are always striking on new ideas and 
never following them up. His sewing machine was only one of a 
host of ingenious but undeveloped inventions, so that there is 
nothing strange in the fact that he should thus have forgotten 
what might have been a source of wealth and credit. When Howe 
was first bringing forward his invention, an account of this aban- 
doned machine came into the hands of Isaac M. Singer. He looked 
into the matter, got hold of one of the original machines possessed 
by Arrowsmith, and caused Hunt to reconstruct one on the same 
model. The natural issue of there being thus two rivals in the 
field was that there was considerable litigation, into the details of 
which there is no need to enter here. The end of it was that Singer 
agreed to pay a royalty to Howe, and thus the dispute ended, 

That Howe had ever heard of Hunt’s machine there is no 
evidence whatever to show, and it may be considered certain that 
the similarity of the two machines was purely accidental ; indeed, 
the original Hunt machine is said to be in some respects superior 
to Howe’s first apparatus, and this alone disproves any allegation 
of plagiarism. Looking at the matter with the fairest impar- 
tiality, it may be said that Howe was not the first man to conceive 
of a lockstitch machine, but he certainly was the first to bring it 
really before the public. After all, it is not the man who first 
developes an idea, but he who first turns an idea into practical 
use and benefit that is the real benefactor of his race. This, 
Howe did, and in that sense he must be held the real father of the 
sewing-machine. 

One other curious fact remains, which it may be worth while 
to mention, and that is, that in 1844 a machine which was really 
a sewing-machine, was made and patented in England. 

In December, 1844, Messrs. Fisher and Gibbons, of Nottingham 
(of whom the former was the inventor), took out a patent for 
** working ornamental designs on lace or net and other fabrics by 
machinery, in such manner that two threads are caused to loop 
together, one thread passing through the fabric and the other 
looping therewith on the surface, without passing through the 
fabric.” 

It is not necessary to describe the machinery by which this was 
done. Suffice it to say there were two needles, one on each side 
of the fabric, one curved and the other straight. After giving 
a description of this machinery, the specification of the patent 
goes on to describe other inery for “‘sewing thread, yarn, 
gimp, cord, or fabrics in pattern on the surface of fabrics.” This 
machinery is ‘‘similar to the preceding, except that the upper 
needle and loop-guide are removed, and instead thereof a shuttle 
is used, carrying a thread, gimp, or cord. A reciprocating motion 
is imparted to the shuttle, so that at each ascent of the needle it 
will pass between the thread and the bent part of the needle, 
leaving its gwn thread, which is sewed or fastened down by the 
thread of the needle, on the latter descending. When the needle 
again rises, the shuttle will pass between the thread and 
needle in the opposite direction, leaving its own thread as before 
and so on until the pattern is completed. If desired, a secon 
fabric may be placed on the fabric to be ornamented, and, when 
sewed together, the former may be cut away between the figures 
or patterns.” 

If this was not a true sewing-machine, what is? After Howe's 


cians began to be turned to sewing machine, and numerous inven- 
tions were in co uence brought forward. One of these is 
noticed in the following, which appeared in the “ Journal” of July 
1st, 1852:—‘‘ Sewing by machinery.—A machine, of American 
invention, has been introduced into this country by Mr. Darling, 
of Glasgow (at whose manufactory numerous examples of it are 
now in operation), which carries the mechanical principle into a 
fresh: department of human labour, namely, + of common 
hand-sewing. The machine is extremely simple in construction. Its 
framework is of cast-metal, and it occupies little more space than 
two cubic feet. The right hand of the worker turns a small 
wheel, which — in operation two needles—one an upright 
needle, the other a sort of semici one—and on a strong 
tabular surface, at the left hand extremity of which these two 
needles work—the upright above and thecircular under—the cloth is 
laid with the left hand, and propelled between the needles as the 
machine proceeds with its stitching. It is said that the machinery 
is not liable to become deranged, and that any breakage of the 
thread can be rectified with very little loss of time. The machine 
can be driven by foot, after the manner of a turning lathe, and in 
this way the rate of work by hand, which is 500 stitches per 
minute, would be doubled.” Many such appeared about the same 
time, butas the object of this article is merely to sketch the early 
history of this remarkable invention, a period has been reached 
at which it may fairly conclude.—Society of Arts Journal. 





TURNER'S HORIZONTAL ENGINE AT THE 
VIENNA EXHIBITION. 


TuIs week we illustrate on page 418 the patent horizontal 
engine exhibited at Vienna by Messrs. E. R. and F. Turner. The 
chief peculiarities in its construction are a wrought iron frame and 
a governor on the fly-wheel acting on the eccentric. This system 
of framing saves much weight, and possesses unusual strength and 
rigidity. It not only substitutes wrought for cast iron, but aims 
at placing the better material in the best position. 

he greatest strains are direct tension and compression, and 
since the longitudinal strain is divided between both sides the 
maximum compression on either must be less than that on the 
piston-rod. The transverse or bending strain is due to a part of 
the pressure at one end of the guide-bar, and is less than one-tenth 
the pressure on the piston. To resist bending, the frames act as a 
pair of braced girders rigidly fixed at each end. To resist com- 
neo they may be considered as wrought iron struts similarly 
secured. 

In this small engine the strength of framing is excessive to meet 
the exigencies of carriage by rail and shipment, but in applying 
the system to portable engines which travel on their boilers, or to 
large fixed engines which are transported in pieces, the frame may 
be very light. Thus, flat-side bars 3}in. by 3in. have heen found 
ample for a 94in. cylinder at 801b. pressure. A pair of channel 
irons Sin, deep would suffice for a 30-horse power expansion con- 
densing engine with from 10 to 15 tons pressure on the piston. 
In regulating the engine the difficulties of connecting the governor 
to the expansion gear are overcome, not by the use of delicate 
valves or trip gear, or by complicated tions, but by so greatly 
increasing the power of the governor that it can fully command 
simple mechanism acting on ordinary valves. This principle in 
power and simplicity enables self-adjusting expansion gear to be 
applied with equal success to large or small engines. 

The cylinder, 64in. diameter, is steam jacketed and clothed ; it is 
cast in one piece with the valve-box, and extended to receive both 
frames. The piston has a 10in. stroke, it is fitted with two rings 
with springs and wedges. The slide valve is relieved from pressure 
by a ring rivetted to a thin steel plate, bolted to the back of the 
valve (Dawes’ patent), through which also is left a hole to the ex- 
haust side, The crank shaft carriages are hollow castings, fitted 
each with brass bearings in four parts adjusted by wedges. The 
framing consists of 6in. channel irons planed on three sides, and 
two cross-plates planed at each end. The centre cross-plate sup= 
ports the pump and guide bars. The whole is secured by turned 
bolts. The crank shaft, 3}in. diameter, was forged of Leeds iron, 
with a solid dip. Counterbalance weights are placed on the crank 
cheeks. The cross-head is of wrought iron, with a hardened steel 
pin. The large end of the connecting-rod was forged with the cap 
on, bered, turned, and cut in two to receive the brasses. The cap 
is screwed down hard on packing pieces, the nuts are held by brass 
caps in place of lock nuts. Needle lubricators are applied to the 
connecting-rod and crank-shaft bearings. The governor and valve 
gear, including the weigh shaft and its bushes, are deeply case 
harden: 

The expansion gear is the ordinary valve eccentric made to 
swivel either from full gear forward, to midway towards full gear 
backward, or vice versd. The changes in the motion of the slide are 
almost identical with those which can be given to it by the 
ordinary link motion. The governor forms part of the fly-wheel. 
It consists of two weights fixed to levers on opposite sides of the 
crank-shaft, coupled so as to act jointly and balance in all positions, 
When the centrifugal force wedges the weight from the centre 
they compress a powerful spring. The governor acts on the eccentric 
through a quadrant, the quadrant is shown in a mean position. 
If, when the engine is at rest and the weights closed, the pin 
securing the quadrant be loosened, the eccentric can be pushed 
into backward or forward gear, and will set the quadrant obliquely. 
Let the quadrant be secured and the engine started, on reaching a 
certain speed the weights will begin to open, the quadrant acting as a 
wedge or scroll will not only push or draw the eccentric towards 
the centre, but hold it fast in any required position. As the 
weights are under 3 |b. it is evident that the governor could be 
made, say, ten times as powerful in the same place. Experience 
has shown that four or five times the power of the ordinary size of 
pendulum governor is ample. In Messrs. Turner’s portable 
engine, exhibited at Vienna, the governor is placed in a drum 
between the frames, the eccentric-rod being coupled direct to the 
valve-rod, as illustrated in THE ENGInzER, August, 1872. 

The engine was intended to work with 1201b. pressure, at 270 
revolutions per minute, and to indicate 20-horse power cutting off 
before three-tenths the stroke. By the expression ‘‘ power of the 
governor,” is meant the work done in opening it, «.¢., the mean 
resistance of the spring multiplied by its travel or in a pendulum 
governor, the wigeat the balls multiplied by the vertical height 
they rise. The engine requires support at each end only, and 
needs but a light foundation. 








SouTH KENSINGTON MusEuM.— Visitors during the week ending 
20th December, 1873 :—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 7630; Naval and other collec- 
tions, 763; on Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, till 4 p.m., Museum, 1848 ; Naval and other collec- 
tions, 48 ; total, 10,289; average of corresponding week in former 
years, 8404 ; total from the opening of the museum, 12,970,169, 

On the 1st December a machine designed to obliterate the snow 
from the streets of New York, was exhibited in Lexington 
Avenue and in East Fortieth-street. It was drawn by four horses, 
andasit passed over thesurface of the streetat the rate of fromthree 
to four miles an hour the snow lying een the wheels was 
i diately dissolved, ‘The annihilator” as the device is called by 





invention became known in England, Fisher altered his ma¢ » 
and made a sewing-machine of it, while, evem as it was, it was 
sufficient to invalidate Howe’s (or Thomas’s) patent, parts of 
which were accordingly disclaimed. j 

We have now reached the time when the attention of mechani- 

* A very full description of Thimmonier’s machine will be found in 
Newton’s London Journal for 1852, vol. 39, p. 317, where an interesting 
account of the “ labour-saving ” machines in the 1851 Exhibition is given. 

t Full description of this and other machines will in a paper 
ee ge a Society of Arts, in 1863, by Mr. E. P. Alexander, “Journal,” 
vol, xi., p. 358. 











its inventor Mr. John Mullaly, is a very simple contrivance, con- 
sisting of a boiler of suitable capacity, ted upon wheels 
Connected with the boiler is a superheater, the steam from which 
is disc into a tank, or steam distributor, placed between 
the wheels, This tank is 3ft. long by 7ft. wide, and is provided 
in the bottom with nearly 300 pipes through which the super- 
heated steam is ejected upon the snow as the machine is drawn 
over the surface of the sheet. Covering the escape of the steam 
from the sides of the tank is an apron or curtain, which also serves 
to confine the heat within the limits covered by the tank,” 














Dec. 26, 1873. 
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RAILWAY MATTERS. 


A RAILWAY from Holmfirth to Stalybridge is contemplated. 

At a meeting of the Dublin Chamber of Commerce held on 
Monday, a resolution was passed in favour of a central railway 
— in Dublin. The total expense of the station is estimated 
at £750,000. 


WE understand that, after oe wopeings, the Board of 
Trade, on the 2nd of December " placed in t he hands of the 
Treasury Solicitor, with a view to proceedings against the 
Lancashire and Yorkshire Railway Company, certain cases in 
which it appeared, from information received from coroners, that 
the company had failed to report some fatal accidents which had 
occurred to some of the servants on that line. On the face of the 
Board of Trade Returns it will be seen that information obtained 
from the coroners affords the only means the Board of Trade 
possesses of checking thereturns of fatal accidents made by railway 
companies. 

Mr. JaSPER More has been exerting himself to further an 
extension of the Snailbeach District Railway Extension for which 
an Act was obtained last session, in order to accommodate the 
mines west of Snailbeach, in the Shropshire district, and resolu- 
Senn peared by heard sasstings of tho anions Ming Oompeny, 
been ry meetings of the erville Mining Company, 
Roman Gravels, South Roman Gravels, Ladywell, Bog, and 
Pennerley. Meetings have also been held of the trustees of the 
Minsterley and Bishop’s Castle trusts, giving permission for this 
line to pass the roads in their trusts. It is, we hear, proposed to 
take land sufficient for a 4ft. 8in. line, but in the first instance to 
lay a narrow ga The extension is being surveyed by Mr. 
George Wilson, CE 

THE total amounts paid for personal injury by railway companies 
in Great Britain aa Ireland were, in 1870, £322,500, in 1871, 
£312,334, and 1872, 299,389; and there was paid for damage to 
goods, &c., in 1870, £123,931, in 1871, £141,288, and 1872, £186,619. 
But these amounts do not fairly represent the exact cost of acci- 
dents on the railways. They do not include the cost of repairs to 
the rolling stock or the permanent way and works arising from 
accidents on the one hand, nor are all the damages to goods, on ac- 
count of which compensations are paid, the result of accidents on 
the other hand. Nor, again, is the deterrent influence which such 
accidents exercise on passenger traffic here taken into consideration. 
The compensations paid, however, on account of injury or damage, 
together amounted in 1872, for England, to £402,808 ; for Scotland, 
to £65,679; and for Ireland to £17,521; making a total for the 
year of £486,008. And such totals were, in 1858, £123,071; in 
1870, £446,431 ; in 1871, £453,622 ; and in 1872, £486,008. 

THE number of locomotive engines in the United Kingdom has 
increased from 9379 in 1870, and 10,490 in 1871, to 10,933 in 1872 ; 
and the number of vehicles, exclusive of locomotives, increased from 
285,994 in 1870, and 311,427 in 1871, to 337,829 in 1872; giving an 
increase per open mile, from *60 for 1870, to 68 for 1871 and 1872, as 
regards locomotive engines ; and an increase per open mile from 
18°38 for 1870, and 20°25 for 1871, to 21°36 for 1872, as regards 
other vebicles. In one year, from 1870 to 1871, the increase of 
locomotives per open mile was four times as great as that in the 
twelve years from 1858 to 1870; while there was no increase per 
open mile for the year 1872 over 1871; and also, whereas from 
1858 to 1870 the number of vehicles, other than locomotives, per 
open mile showed a slight decrease, there was u comparatively 
large increase per open mile in the two years from 1870 to 1872. 
In 1872, the number of locomotive engines was more than double, 
and the number of vehicles was nearly’ double the number of 
engines and vehicles respectively in 1858. 

THE resident engineer of the Tasmanian Main Line Railway 
Company reports, under date Hobart Town, November 11th, 1873, 
that the progress of the works during the past month had been 
highly satisfactory, both on account of the increased number of 
men employed and the more favourable weather. The activity 
had extended to each branch of the construction, and, as regarded 
the line works, the heavier portion might be considered complete. 
On the first section of the line the whole of the culverts were now 
either completed or in course of completion. The Bridgewater 
bridge had gradually progressed, while the Risdon viaduct was 
finished. The second section was nearly completed in regard to 
embankments and culverts as far as the tunnel, a great deal of 
fencing had been fixed, and Native Corners bridge finished. The 
tunnel was fairly advanced, and the material driven through con- 
tinued to be everything they could desire. From this part over 
the thigd section there was but little todo, except the bridges over 
the Macquarie and Elizabeth rivers, which were commenced. 
Between Campbell Town and Evandale the forming of less than 
three miles of earthwork would complete the whole distance. The 
South Esk Bridge had progressed satisfactorily, being more than 
half completed. The recent advance of this colony in enterprise 
and wealth was not very apparent, and the prospects of the traftic 
se more promising than the supporters of the railway had hoped 

or. 

Two more replies by chairmen of railway companies to Mr. 
Fortescte’s recent circular have been published. Sir Daniel Gooch, 
M.P., chairman of the Great Western Railway, in a recent letter 
says that during a period of seven years, including 1872, one 
passenger lost his life, and two hun and forty-seven sustained 
personal injuries (many of them being of the slightest possible cha- 
racter), from causes beyond their own control, while travelling in 
passenger trains over the Great Western Company’s lines. These 
figures do not, Sir Daniel thinks, show that the term “insecurity of 
railway travelling” is fairly applicable to that company. If any 
new system of continuous brakes is discovered free from the 
objections applying to all those hitherto invented, and which 
experience proves to be really effective, Sir Daniel Gooch 
says there will be no indisposition on the part of the Great 
Western Company to adopt and use it. Mr. E. S. Ellis, chair- 
man of the Midland Railway, states that the block system is 
in operation over nearly 500 miles of the most important portions 
of the line ; and the further extension of it is ee proceeded 
with as fast as materials can be obtained and the work executed. 
Several descriptions of continuous brakes have already been tested 
by the Midland and other companies, and others are now in course of 
trial. These experiments will doubtless result in the adoption of 
the one found to be the most efficient. 

WE learn from Captain Tyler’s general report on railways for 
1872 just issued, that the total length of railway open for 
passenger traffic on the 31st December, 1872, was, as returned by 
the railway companies, 15,814 miles, distributed as follows :—In 
England, 11,136 miles ; in Scotland, 2587 miles; in Ireland, 2091 


NOTES AND MEMORANDA. 


ACTUAL experiments show that water which remains overnight 
in lead pipes in New York contains 1°10 of a grain of lead to the 
gallon. 


THE first lot of English cannel coal ever shipped to the United | 


States by steamer was discharged at Boston very recently in 
splendid condition. It was ordered by cable only 18 days prior to 
its receipt. 


A MIXTURE of lime, clay, and oxide of iron, separately calcined | 
and reduced to fine powder, then intimately mixed, kept in a close | 


vessel, and mixed with the requisite quantity of water when used, 
will render a vessel water-tight if the ingredients are good. 

M. HugcuHE, by transplanting the yellow garden primrose into a 
rich soil, has obtained it with purple petals. Charcoal intensifies 
the colours of some flowers; sodic carbonate gives them a red 
colour; while sodic phosphate is found also to have considerable 
influence, 

M. JACQUEMIN observes that pyrogallic acid is browned instan- 
taneously by less than 545 of iodic acid in solution, one cubic 
centimetre of water containing 75 of a milligramme of iodic acid 
showing the reactior. distinctly. Hence he proposes itas a reagent 
for detecting this acid. 

AccoRDING to M. de Hutten, oxygen and carbonic acid do not 
produce rust unless dissolved in water. Rusting does not cause 
the formation of ammonia, though that compound may be produced 
at the same time. Alkaline solutions prevent rusting until all the 
alkali is converted into bicarbonate. 

ONE-HALF to one per cent. of fusel oil may be detected in 
ordinary alcohol by introducing into it, in a long test tube, a few 
fragments of potassic iodide, agitating gently. If fusel oil is 
present, a light yellow colouration makes its appearance in « few 
minutes. Heating developes this colour more rapidly. 


THE Scientific American says that according to the most recent 
statistical data, the total length of all the railroads in Europe is 
58,650 miles. The largest number of lines is in Great Britain, 
aggregating 15,351 miles; Germany is next with 10,739 miles, 
then France,, 10,511, Austria, 4492, Russia, 4758,jand Belgium, 
1892. 

As an electric indicator of vitiated air, says the Gaccta Industrial, 
a solution of palladium chloride is connected with a battery that, 
as long as no metal is precipitated, no current passes; but as soon 
as carbon monoxide occurs in the atmosphere, metallic palladium 
is precipitated, which establishes a current, and rings a bell to 
give warning of the presence of the noxious gas. 


A MARKED feature in many of the Swedish smelting districts is 
that the outer furnace walls are built of slag. This utilisation of 
the wastecinder is practised throughout the country by running the 
slag into brick-shaped moulds directly from the furnace hearth ; 
and they are then used in the external walls of the calcining 
arrangements and the cooler portions of the other masonry. 


THE first patent issued in the United States of which there is 
any record was granted to Samuel Hopkins, on July 31st, 1790, for 
making pot and pearl ashes. The second was to James Stacey 
Sampson, on August 6th, 1790, for making candles ; and the third 
and last for the year 1790 was to Oliver Evans, for making flour 
and meal, The latter bears date December 18th, 1790. 


INCONVENIENCES result from the preservation of calomel mixed 
with certain substances in powder. According to M. Vulpius, 
corrosive sublimate will in some cases form, but not when the 
mixture is with white sugar, milk-sugar, magnesia, calcined or 
carbonated, or with sodium bicarbonate. A mixture with cane 
sugar and sodium bicarbonate gave rise to the formation of much 
corrosive sublimate in three months. The change was assisted by 
moisture, 

A DIAMONDsaw is in operation at the Exhibition of the American 
Institute. The machine is the ordinary reciprocating saw ma- 
chine ; but diamonds form the cutting tools, in combination with the 
steel blade as a guide. The diamonds are set in ‘‘ cutter blocks ” 
at intervals upon the blade, and work horizontally as a true saw 
in the stone set beneath. While an ordinary saw cuts on an average 
15in. of brown stone in a day, the diamond saw will do as much in 
half an hour. 

CHLORAL HYDRATE is made by passing chlorine gas into 
alcohol of about 96 deg. for about twelve to fourteen days, 
until it attains a gravity of 41 deg. B. The product is then 
purified by mixture with an equal volume of sulphuric acid and 
distilling, a large amount of hydrochloric acid being thus driven 
off. The chloral is then itself distilled off, the product is agaih 
rectified by distillation, water is added to the distillate, and it is 
set aside to crystallise. As by-products, ethylene and ethylidine 
chlorides are produced, which are purified by fractional distillation, 
and also used as anesthetics. 


A VERY ingenious invention has recently been exhibited by M. 
Dupuy de Lome, at the French Academy of Sciences. It consists 
in a mode of sending a plan or topographical sketch by telegraph, 
without necessitating a special drawing for the purpose. Over the 
map already made is laid a semicircular plate of glass, the circum- 
ference of which is graduated. On the centre is a radial arm, 
also graduated, which carries, on a slide, a piece of mica marked 
with a blade point. The latter, by its own movement along the 
arm, and also by that of the arm itself, can be brought over every 
point in the glass semicircle. Just before the plate is a fixed eye- 
piece. Looking through this, the black dot is carried successively 
over all the points of the plan to be reproduced, and the polar co- 
ordinates of each noted. The numbers thus obtained are trans- 
mitted by telegraph. The receiving device is analogous to that 
part described, but a simple point is substituted for the mica dot, 
it the designated positions on the glass are successively 
marked, 


Or the public libraries in Italy, the richest in modern works are 
those of Turin, Milan, Florence, and Naples. For works of 
natural science, the Library of Pavia is probably the best in the 
kingdom, and from 1500 to 1600 new works are purchased annually. 
The number of new works pufchased yearly at Turin amounts to 
2000 ; Naples follows next with 1700 ; Florence, 1100 ; and Milan, 

. The number of readers frequenting the public libraries of 
Italy in 1872 was 853,901, and the number of works consulted 
1,230,000, of which 206,489 were literary and philological, 140,997 
historical, 125,005 on pomeretese and legislation, 104,499 on 
natural sciences, 103,709 medical, 82,921 mathematical, 65,619 poly- 

phical, 62,232 philosophical, 56,619 novels and romances, 54,002 
journals, 51,343 works on geography and travel, 49,629 political 





miles. There was an increase between the 3lst D ber, 1871, 
and the 31st December, 1872, according to the figures compiled in 
both years from the returns of the railway companies, from 15,376 
miles to 15,814 miles, or at the rate of nearly 3 per cent. There 
was thus an apparent increase from 10,850 miles to 11,136 miles, 
or 2°6 per cent, in England ; from 2538 miles to 2587 miles, or 1°9 
per cent. in Scotland ; and from 1988 miles to 2091 miles, or 5°2 
per cent, in Ireland. But the actual increase, as calculated from 
the portions of railway inspected on behalf of the Board of Trade, 
and authorised to be opened during the year, was, in England, 135 
miles ; in Scotland, 22 miles ; and in d, 46 miles i 


; a 
total of 203 miles for the . The great difference between the 


above et increase of 438 miles, and the actual increase, thus 
compu of 203 miles, is due almost entirely to the incomplete 


returns furnished by some of the railway companies for the year 
1871. A e addition to the above mileage may be expected 
when the railways which have been authorised by Parliament 
during the last few years for improving through routes, formin, 
connecting links, and providing branch lines, have been constru 
and opened. The aggregate length of railways so authorised 
—s the three years 1870, 1871, and 1872, alone amount to more 
than 1100 miles. 





y and statistics, 38,342 theo ogy, 34,134 fine arts, 21,5 
technical, 14,318 educational. At Turin the greatest number of 
works on medical and natural science are in demand, whilst at 
Naples and Venice the greatest number of works on theology are 


THE French Acad of Sci has received an interesting 
communication from M, Gimbert, who has been long engaged in 
collecting evidence concerning the Australian tree, Eucalyptus 
er sg Rae growth of which is surprisingly rapid, attaining 

sides gigantic dimensions. This tree, it now ap 
an extraordi power of destroying miasmatic influence in fever- 
stricken districts. It has the si property of absorbing ten 
times its =e water from the soil, and of emitting camph 
effluvia. sown in marshy ground, it will dry it upin a very 
short time. The English were the first to try it at the Cape, and 
within two or three years they completely changed the climatic 
condition of the unhealthy parts of the colony. A few years later 
its plantation was undertaken on a large scale in various parts of 
on complete immunity from local fever has been main- 
tained by it. In the island of Ouba, paludean diseases are fast 











disappearing from all-the unhealthy districts where this tree has 
been introduced, : 


| MISCELLANEA. 

| By consolidation the city of New York acquires 12,110 
additional acres to its area. The area of the e city will 

| about forty-one square miles, and its population 1,021,000. 

CHARLES WHITEHEAD, who was in charge of the Tower signal- 
box at Retford Station when the collision took place between a fish 
| train and an excursion train, committed suicide on Monday by 
| blowing out his brains with a pistol. He had been in a desponding 
| state since the accident. 

THE report of the Telegraph Commissioner for New Zealand 
shows that there are at present in operation in that colony 2356 
miles of telegraph system carrying 4574 miles of wire through 
ninety-five different stations, the whole having been executed at 
| a cost of £224,580. 

A NEW method of utilising slag has been announced from 
Osvabruck. It is reduced into grains by being made to fall while 
hot into water from a height, as small shot are made, and is 
then used as railway ballast, or to mix with concrete; when, 
gee it contains sufficient alumina it is manufactured into 
alum. 

A cURIOUS circumstance was noted by an observer, Mr. N. M. 
Lowe, during the great fire at Boston last year. He found that at 
places where a small street entered, but did not cross, a larger 
one, it frequently happened that a current of air was generated 
which carried the flames across the wide street at the point of 
junction, and fired the opposite buildings, even though that whole 
side of the street except at that point was not affected by the 
fire. Owing to this a wide street did not always offer as certain 
a check to the progress of the conflagration as might have been 
expected. 

A NEW street pavement has been tried in San Francisco. It is 
called *‘ hydrocarbolised brick,” and is made of bricks of a soft 
porous nature, which are boiled in coal tar, which, it is said, renders 
them tough and nearly as hard as granite. A road bed is made by 
levelling the sand and packing it with water. A layerof prepared 
brick is then laid flatwise, each brick being dipped in boiling tar as 
it is put down. This is overlaid by a second course of prepared 
brick placed close together edgewise, each brick dipped as before. 
Thejinterstices are then filled with boiling tar, and the whole covered 
with a thin layer of screened gravel. The cost is about Sic, to 37c. 
per square foot. 

On Friday last a meeting was held at the Cutlers’ Hall, 
Sheffield, for the purpose of considering ‘the Wakefield Water- 
works Bill” and ‘the Wakefield and District New Waterworks 
Bill,” to be introduced into Parliament next session, hy which it is 
contemplated to divert from Sheffield the supply of water hitherto 
derived from the Little Don and its tributaries. It was explained 
that it was proposed by the bills to construct a large reservoir on 
the Langsett Moors, and so to intercept the water coming down 
the Don—from whieh Sheffield now had a source of supply—and to 
carry it to Wakefield, The meeting was of opinion that such a 
diversion of the river would be a serious encroachment upon the 
rights of Sheffield, and that such bills ought to be strenuously 
opposed by the town generally. A committee was appointed to 
report upon the matter to a future meeting. 

On Wednesday morning a large air receiver, 36ft. long and Sft. 
Gin, diameter, used at the Willow Bank Colliery, near Barnsley, 
for supplying power to air-engines that draw the corves along the 
incline, burst the end out, causing a report so loud that it was 
heard at a distance of nearly three miles. A large number of 
persons in the neighbourhood ofjthe colliery, believing that an 
explosion had taken place, rushed to the pit bank, and were 
agreeably surprised to find that the accident was not serious, and 
that no one had been injured. The receiver was worked to about 
55 lb, pressure, the engines being about 700 yards from the bottom. 
One of the plates was forced a distance of more than forty yards, 
This affords an instructive example of the fact that it isto the 
heated water, not to the steam, that the disastrous effects of a boiler 
explosion must be attributed. 

AN Association of Colliery Engineers has just been formed in 
connection with the Leeds and Wakefield districts, and has been 
extended into South Yorkshire. The engineers consider they are 
not altogether fairly treated, seeing that underground stewards are 
made certificated managers, with the entire control of the 
machinery, with which they are not acquainted, whilst they (the 
engineers) are not entitled to hold the same positions, no matter 
how well qualified they may be. With a view to maintaining their 
rights so far as can be done, and also for the purpose of inter- 
changing ideas and imparting information by the reading of papers 
on the mechanical appliances relating to mining machinery and 
other scientific subjects, the association has been formed, and has 
already met with a large amount of support, so that it may be said 
to have become a permanent society in connection with the 
collieries in the West Riding. A few days ago a meeting was held 
at the King’s Head Hotel, Barnsley, which was largely attended 
by the colliery engineers of the district. A deputation attended 
froin Leeds and Wakefield, and stated the objects of the associa 
tion, a branch of which, it is understood, will be formed in Barnsley, 
seeing that the statements of the deputation were cordially received 
by the engineers present. 

A NEW fuel, says the Scientific American, has recently made its 
appearance in our market, which, on account of its intrinsic value 
as well as its novelty, is deserving of notice. Although a natural 
production, it can hardly be called a coal ; and although possessing 
to some extent the properties of coke, it is not produced by any of 
the methods common to the manufacture of coke. The proprietors 
have given it the appropriate name of “‘ carbonite.” It is found to 
a limited extent in the bituminous coalfields of Central Virginia, 
constituting a distinct vein by itself, which is now fairly developed 
and yielding a steady supply. It is sold in lumps like cannel coal. 
The surface, when broken, is dull in appearance instead of glossy, 
as is the case with cannel or anthracite coal. It burns with a 
bright flame when first ignited, and almost without smoke, and 
subsequently settles down into a bed of bright coals not unlike an- 
thracite in appearance, but lacking the intensity of heat produced 
by anthracite, and at the same time more enduring. It seems to be 
especially suitable for open grates, and more particularly for 
parlour use, on account of its freedom frem smoke or bituminous 
smell, and also from the small proportion of ashes (only 2} per cent.) 
resulting from combustion. The ashes are also of such density that, 
in the process of stirring or removing, they do not rise into the room. 
The analysis recently made by Dr. Wallace, of Glasgow, and given 
below, shows a larger proportion of combustible matter than is 
found in any known fuel, being 96 per cent. that is available for 

roducing heat. It has but a slight trace of sulphur, and is there 
ore free from the pungent odour and gas incident to anthracite 
coal, It is superior to any other fuel in the power of producing 
steam, and may prove especially desirable for steamships making 
long voyages on account of its economy of space. 

Analysis. 





Volatile combustible matter .. .. .. co co co 1698 
Fixed carbon .. .. eo «2 08 08 se 0 e+ S161 
Sulphur ee ce 08 ef ce se oe se ec ol OS 
Ash ee 08 G0 se se c0 oe ef cf ° * 2 2°24 
Water at 212 deg- Fah. .. .. «. oe 08 08 ee 156 
100°00 
follows :— 


This unique product of the earth is accounted for as 

iginally a vein of bituminous coal, but lying upon and covered 
with a fine clay, it appears to have been subjected to heat by an 
overflow of trap rock on the surface, thereby expelling the gaseous 
and volatile properties of the coal. A of nature has thus 
accomplished on a grand scale a more perfect result than is attain - 
able by artificial means, and has delivered for human use a deposit 
of natural coke, so condensed, by the process under which it was 
formed, as to acquire a ific gravity nearly the same as bitumi- 
nous coal, and possessing a heating power fully equal to our 
best anthracite. 
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ALLAN’S FLOATING GUN CARRIAGES AND SALOONS. 
(For description see page 416.) 
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ON THE ALLEN GOVERNOR AND THROTTLE 
VALVE FOR STEAM ENGINES.* 
By Mr. Freverick W. KItTson, of Leeds. 


A STEAM engine governor is required to maintain a uniform 
speed in the working of the engine, whilst variations occur in the 
amount of work done; and the ordinary Watt governor, although 
capable of effecting this object with a close approximation to accu- 
racy when the variation in the power is confined within very 
narrow limits, fails entirely in maintaining the speed of the engine 
when extensive and sudden changes occur in the resistance to be 
overcome. In such a case, when half the load is thrown off, the 
governor forces the engine into a permanently higher speed of 
running, because the only means by which it can make the corre- 

ponding adjustment of the throttle-valve, by closing it so as to 
supply only steam for half the power, is by the governor balls 
flying out to a wider circle, and they can only be maintained in 
that altered position by a corresponding permanent increase of 
speed in the engine. Also the inertia of the heavy balls requires 
a considerable variation of speed to take place before they begin 
to operate, and maintains them in their altered position after the 
change of speed has ceased. 

This defect becomes of serious co uence in some cases, 
such as in the engines driving rolli: ills in ironworks, where 
the whole power of the engine has to be exerted suddenly whilst 
the iron is passing through the rolls, and the work then suddenly 
ceases, leaving we ty = resistance of the friction of the machinery 
to be overcome. the case of a mill for rolling solid steel tires 
at the writer’s works, Monkbridge, the separate engine that drives 
two sets of tire rolls has to exert suddenly a power of 550-horse 
power whilst the hydraulic pressure is put upon the tire rolls, 
and then the engine is suddenly relieved of the whole work ex- 
cepting the friction of the machinery. With the Watt governor 
originally used for this engine, and fitted with a double-beat 
equilibrium valve, the speed was maintained uniformly when 
running light ; but when rolling a tire it was found difficult to 
—. up the speed, as the momentum of the fly-wheel became 
used up before the governor acted sufficiently to put on the 





pressure of steam necessary for carrying on the work, ani th 
Fic. 1. 








engine was often brought to a stand. To prevent loss from this 
cause, the engineman had constantly to stand by and handle 
the throttle-valve, so as to rr the steam full on whenever he 
thought it would be required for carrying the work through ; but 
in doing this a greater quantity of steam than necessary was very 
frequently put on, thereby causing destructive straining of the 
engine and machinery. 

For regulating this engine the writer has made trial of the Allen 
governor, and it has proved thoroughly successful in removing the 
above difficulty, and has been found completely satisfactory in work. 
During the time — nearly a year—that this governor had been in work 
upon the engine, the engineman has nothing to do with the 
throttle-valve, and has only had to start andstop the engine, opening 
the stop-valve to its full extent at starting and leaving it so, as with 
this governor the engine maintains the required uniform speed so 
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long as there is sufficient steam made in the boilers to do the work. 
This engine when rolling a steel tire in the finishing mill has 
indicated 550-horse power one minute and only 130-horse power 
in the next minute, without any ch being perceptible except in 
the rumble of the gearing, the control of the engine being effected 
by the governor alone, and the stop-valve remaining constantly 
wide open. 

This governor is the invention of Mr. Huntoon, of Boston, United 
States, and has been carried out by Messrs. Whitley Partners, of 
Leeds, who have supplied the writer with the drawings and 
description for the present paper. The governor is shown in 
Figs. 2 and 3, which are side and end elevations showing the 
governor and throttle-valve with their connection ; and in Figs. 4 
to 7 are given enlarged sections of the governor. 

The governor consists of a small paddle-wheel gy, with six 
arms, Figs. 2 and 4, which is driven by the engine at a speed of 
350 to revolutions per minute, and revolves within a cylindrical 
casing A that is filled about two-thirds with oil. The casing A is 
centred upon the spindle of the governor b, but turns loose upon it, 
having at one end a stuffing-box joint to prevent the escape of 
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the oil, and at the other end an internal socket in which the end of 
the spindle revolves. The two ends of the casing have a set of 
radial ribs cast upon them on the inside, which nearly touch 
the edges of the revolving paddles, leaving yin. clearance on 
each side ; there is also a set of ribs a, a, a, round the circumference 
of the cylinder, which nearly touch the extremities of the 
paddles, leaving a clearance of yin. The rotary motion com. 
municated to the oil in the cylindrical casing by the rapidly re- 
volving paddle-wheel acts upon these projecting ribs, tending to 


Fie, 3, 





drag the cylinder round with a force dependent upon the 
velocity of the paddle-wheel. This tendency of the oil cylinder 
to rotate is resisted by a weight /, Fig. 2. The weight is 
adjusted in amount so as exactly to balance the tendency 
of the cylinder to rotate when the engine is running at 
its correct speed ; but any increase of speed causes an increase 
in the rotary force that is communicated to the cylinder, and the 
resistance of the weight being consequently overcome, the weight 
is instantly drawn up; the throttle-valve lever being connected 
to the weight, the valve is closed by the rising of the weight, 
and further increase of speed in the engine is prevented. In 
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the contrary direction, any diminution of speed in the engine 
reduces the rotary force fe the point that balances the weight, 
which instantly falls and opens the throttle-valve wider. As the 
resistance offered by the weight to the rotation of the cylinder 
continues exactly the same whilst the cylinder turns round imto 
any new position, the result of any change in the work on the 
engine will be that the cylinder will shift at once into the new 
position which gives the particular opening of throttle-valve corre- 
sponding to the change of work, so as to maintain a uniform speed 
of the engine. : 
Some modification of this action is usually requisite in 
practice, to counteract the effect of the inertia of the weight 
in causing the governor to overrun its true position, in the 
case of a sudden change in the work on the engine. The 
weight is therefore sometimes made to act upon a spiral, which 
differs little fromthe mean circle in the middle of the course, 
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but is extended considerably beyond it at the outer end, 
so as to increase the leverage at which the weight acts when 
raised to the extremity of its range, and cause it to return 
at once to its correct position. The gous ent of the spi 

similarly acts td ‘check the inertia of the weight in d 4 
by diminishing its leverage at the inner extremity of its 
range, and so allowing the rotary force to raise it again to 


its correct position. The spiral is arranged also to counteract the 
unbalanced pressure tending to close the throttle-valve when 
nearly shut, which arises from the effect of the current of 
steam passing through the contracted opening of the valve, and 
increases in amount as the area of passage through the valve 
liminishes. 

The form of the spiral and extent of its deviation at the ex- 
tremities from the mean circle are varied according to the extent 
and suddenness of the fluctuations in the amount of the work 
done by the engine. In the case of a cotton mill engine the total 
resistance to be overcome by the engine is exposed to but little 
fluctuation in regular work, and continues very uniform. 

The spiral is formed by a scroll g, Fig. 7, which is centred 
upon a short axis fixed in the end of the oil cylinder in line with 
the governor spindle; this axis is supported by a bearing in 
che governor frame B B, Fig. 4. A chain carried round the scroll 
is attached to the suspended weight 2, which consists of a set 
of disc weights of different thicknesses; these give the means 
of readily adjusting with great accuracy the speed at which the 
engine is to run. By removing a weight the engine speed is 
diminished, as a lower velocity of rotation of the paddle-wheel is 
then sufficient to balance the resistance of the weight; and by 
adding a weight the engine speed is increased correspondingly. 
The amount of weight that is ordinarily supported is from 6lb. to 
12 Ib., according to the size of the governor, and it acts at a radius 
of 2in. A small pinion 5, Fig. 6, fixed on the axis of the oil 
cylinder, gears into a toothed sector on the upper end of a lever 6, 
which is connected at the bottom to the throttle-valve G, and the 
extreme range of motion of the oil cylinder, amounting to about 
two-thirds of a revolution, gives a range of motion of the 








throttle valve from full open to full shut. The pinion 5is in 
some modifications connected to the scroll by means of a disc 
having a slot in it, through which passes a set screw fixed in 
the scroll; this allows of adjusting accurately the position of the 
scroll in relation to the required opening of the throttle-valve. 
The governor spindle works y mmene. 9 a stuffing-box in the 
end of the oil cylinder, but the friction is so much reduced 
by the constant supply of oi] from the interior, that a small pressure 
from the gland is sufficient to keep the packing tight, and prevent 
anything more than a very slight leakage of oil ; this is caught in 
a cup provided in the frame, and is drawn off occasionally, and 
the cylinder filled up again when required through a screwed 
plug-hole. But the loss of oil is so small, that even in the case 
| of the governor at Monkbridge Ironworks, which is exposed to all 


| the cust of the rolling mill, the oil cylinder did not require any 
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supply of oil until after four months’ work ; and the governor of 
the shop engine at Messrs. Whitley's works has been a year and a- 
half in constant use, and has only once required a supply of fresh 
vil. The oil escaping from the stuffing-box and caught in the cup 
has been returned to the cylinder once every two months. 

For maintaining the delicacy of action of this governor, it is 
requisite that its friction should be small and uniform in amount. 
The friction is reduced to a small amount by the circumstances 
that a very small spindle can be used, only gin. diameter in the 
governor for the F00-horse power rolling mill engine, and the 
bearings work in a bath of oil. Uniformity in amount of friction is 








obtained by the use of a special packing in the stufting-box, 
consisting of a series of separate rings, each made of a small roll of 
canvas steeped in tallow and covered with paper; a light pressure 
of the gland is found sufficient to keep this packing tight enough to 
hold the oil in the cylinder, and when properly adjusted at starting 
the packing is found to have scarcely any appreciable wear. The 
original packing continues in good order after one and a-half years’ 
work in the governor of Messrs. Whitley’s shop engine. 

The governor at the writer’s works was originally driven 
from the fly-wheel shaft, but gearing has now been substituted, 
and is found to work very well, driving a light intermediate shaft 
at 240 revolutions per minute, from which the speed of the governor 
spindle is got up to the required number of revolutions by another 
pair of wheels, The governor is found to act quite as sensitively 
when driven by gearing as with a belt, and the danger arising from 
the belt breaking or slipping is avoided; at the same time the strain 
upon the governor pons consequent a the drag of the heavy 
belt from the fly-wheel shaft, is removed. — 

The throttle-valve shown in Fig. 5 is a modification of a 
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double-beat valve, which is arranged to work with very little 
friction and resistance, and reduces to a small amount the 
unbalanced pressure from the current of steam that tends to close 
the valve when nearly shut. The two valve-seats are bored out 
parallel and of the same diameter, and the valve R just enters 
these seats when closed, entering only s in., and then resting on a 
stop ; sufficient allowance is made in the diameter of the valve to 
prevent its binding from expansion. This valve, if not absolutely 
steam:-tight, only allows so very small a quantity of steam to pass 
when closed as not to have any effect upon the engine. The valve 
is in equilibrium, except to the extent of the difference of pressure 
per square inch upon the top and the bottom, due to the motion 
of the steam in passing the valve ; this difference is materially 
reduced by the valve being made with a tubular passage through 
the centre. The valve is lifted by a lever O, fixed upon the 
spindle O inside the valve-box, and working in a loop in 
the valve. In the stufling-box of the valve-spindle the same 
packing is employed as for the governor spindle; by this 
means the friction of the valve-spindle is reduced to a small 
amount, and is kept very uniform, so as not to interfere 
with the delicacy of action of the governor. The spindle O has a 
long paraltel bearing to ensure steadiness and durability, and the 
lifting lever S is fixed upon it by a taper screwed pin; the whole is 
readily. accessible for removal on taking off the cover, when the valve 
can also be withdrawn for cleaning or examination. The lever 
carrying the toothed sector that is acted upon by the governor 
pinion 8, Fig. 6, is fixed direct upon the valve-spindle O, 
so that the connection is direct from the governor to the throttle- 
valve, thus avoiding the friction of intermediate levers, and 
making ® very compact arrangement. 

A smaller size of throttle-valve can be used with this governor 
than with the ordinary ball governor, on account of its more 
complete and prompt action. This is an advantage of importance, 
as it is objectionable to employ a valve larger than is absolutely 
necessary for the requirements of the engine ; and a smaller valve 
that opens to its full extent has a much better control over the 
engine than one of larger size continually hovering over the closing 
point. The best results have been obtained when the diameter of 
the valve is one fifth to one sixth of that of the engine cylinder for 
high-pressure engines with a moderate degree of expansion. In the 
case of engines working at a high rate of expansion with steam of 
considerable pressure, a smaller proportion of valve is sufficient ; 
and in compound condensing engines having full boiler pressure 
through the greater portion of the stroke, a somewhat larger 
proportion is advantageous. In the case of the tire-mill engine at 
Monkbridge, which has a 36in/ cylinder with a piston speed of 
550ft. per minute, a 5in. throttle-valve is employed with the 
new governor ; and this engine with 50 lb. boiler pressure had an 
initial pressure of 40 1b. in the cylinder when indicating 550-horse 
power, showing that the throttle-valve was large enough in area, 

Five of these governors have now been applied at the writer’s 
works since the original one in the tire mill that has been referred 
to, and these are all working with complete satisfaction; they have 
given no trouble, and the refilling with oil and adjusting the 
stuffing-box packing have been done so seldom as to be found no 
objection in practice. 

One of these governors is applied to the engine driving a large 
reversing plate mill, which had previously a ball governor and 
equilibrium throttle-valve similar to those of the tire-mill engine, 
and had the same fault, requiring the throttle-valve to be ‘‘handled” 
whenever any heavy work had to be done. The steam can now be 
turned full on at starting, and the engine will go through any work 
that is put upon it without requiring the attention of the engine- 
man at the throttle-valve. It has been found in this case that the 
strain upon the gearing is not so sudden as when the old governor 
was attached, 

Another of these governors is applied to the engine of a 10in. 
rod, guide, and hoop mill, in which the rolls are driven through a 
pair of spur wheels, the fly-wheel being on the second-motion shaft. 
With the previous ball governor much trouble was experienced 
from the fly-wheel overrunning the driving shaft when the 
engine was lightly loaded, thereby causing great blacklash on the 
wheels when a piece of iron was put into the rolls, and necessi- 
tating a frequent renewal of the gearing, as the teeth would not 
stand the hammering they were subjected to; other parts of the 
machinery and also the engine-house suffered. The new governor, 
however, has not only stopped the backlash and its attendant evils, 
but by making the speed of the engine much more uniform it 
enables a greater weight of iron per week to be got out than 
formerly. 

The engine of another rod and guide mill has its speed maintained 
uniform by one of these governors, when rolling both large and 
small sized rods ; but the working of the engine with the previous 
ball governor was very irregular, using considerably more steam 
than at present, and doing less work. 

A large plate shears, in which the shear slide is unbalanced, has 
one of those governors applied to it, and the speed is kept quite 
uniform when shearing and when running light ; and another of 
the governors has been applied to a small pumping engine, and is 
found to render good service by keeping the pump at a regular 
speed, unaffected by the slack at the end of each stroke. 

These governors are now in operation at several iron and steel 
works, paper mills, cotton mills, and other works in this country, 
and have been found to give very satisfactory results, 





ON THE [IRRIGATION OF THE DISTRICT OF 
CASALE.* 
By Mr. P. Le NEVE Foster, jun., C.E., Chevalier of the Order of 
the Corona d'Italia. 

Since the formation of the kingdom of Italy, great efforts have 
been made in extending the irrigation system in the plains of 
Piedmont. The problem of utilising the waters of the great re- 
ceiving stream of Italy on its left bank has at length been sucess- 
fully solved by the construction of the Canal Cavour, and by means 
of its branch, the ‘‘ Canal Quintino Sella,” the rich fertilising sub- 
stances held in suspension in the waters of the Po are carried into 
the heart of the Lomellina, and deposited on the land. The great 
plain drained by the Po, extending from the base of the Alps to 
the foot of the Monferrato hills, is not equally divided by this 
river, the greater part of the flat country being situated on its 
left bank, whilst on the right the tracts of level land are 6f com- 
vege small extent, and their irrigation up to the present time 

as received but little attention. The most important of these 
tracts of flat and low-lying lands is the ‘‘ Agro Casalese,” or dis- 
trict extending from the foot of the hills at Casale to Valenza, 
the drainage line of which is the Po. The want of water in this 
district has been greatly felt during thesummer months, as the little 
torrents and streams from the hills are at this period completely 
dried up. To remedy this evil a canal is now in the course of 
construction by the Italian Irrigation Company, who have 
undertaken to irrigate this important district. The new 
canal will be derived from the Po at a point called La 
Pastrona, about three kilometres above the town of Casale. 
At this place the hills rise abruptly from the river on the 
south side, but on the opposite bank the country is flat, and in 
consequence liable to be flooded; to protect these low-lying lands 
embankments have been made at some distance from the natural 
bank of the river, so as to leave a channel about 500 metres in 
width for the discharge of floods. The bed of the river is 250 
metres in width under ordinary circumstances, and it is only in 
case that the waters should rise from two to three metres 
that the whole available channel, 500 metres in width, becomes 
covered with water. Immediately below this point the Po divides 
itself into two branches, which are united again into one channel 
about a kilometre lower down; the most important of these 
channels is the left one, The existing embankment or the left 
bank of the river is called the Embankment of Murano, and extends 
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occupied by the outlets, will be 260 metres. From the north end 
of the weir, and extending to the Murano Embankment, adam in 
earthwork will be made nearly perpendicular to the course of the 
river, with the exception of a short length in curve at its junction 
with the weir, the “‘ roots” of which will be further protected by 
a double spur. The height of this embankment will be 7°95 above 
the river bed, which at this place is 109°80 above the sea level. 
Its width at top will be four metres, and water slopes 14 to 1, 
strengthened at their base with ‘* prisme ” or concrete blocks, and 
faced with stone pitching on a foundation of concrete. The Mu- 
rano Embankment will also be strengthened and carried up to the 
same level as the dam, or 117°75 above the sea, for a distance of 
2600 metres up stream. This embankment, which will also be 4m. 
in width on top, will have a slope of 2 to 1 on the river side and 
14 to 1 on the and side. The weir will be built in concrete faced 
with granite, and its foundations will be carried down to a depth 
of 1°50 to 2°00 below thelevelof the river bed. The back orup-stream 
side will consist of a wall built of roughly squared blocks of granite 
set in courses with a batter of one-tenth. The heightof this weir will 
be 2°25 above bed of the river. The crest will be 2°00m. in width 
and built of dressed stone. The front or down-stream face will 
have a slope of 2 in base to 1 in height, and will be followed by a 
horizontal apron 7°95 in length, the level of which will be the same 
as that of bottom of the river; the slope and apron will be faced 
with squared blocks of granite roughly dressed. The level of the 
crest of the weir will be established at 112°05 above the sea and 0°85 
above that of the cill at the entrance to the canal. In case of 
draughts the level of the water in the river may be raised by means 
of a movable weir, the top of which will be at 112°50 above the 
sea. The discharge outlet will be 19°25 in width divided 
into eleven parallel passages, 1°25 in width, by stone piers 
0°55 in thickness, leaving a clear water way of 13°75. The cill of 
these outlets will be established 


from the railway bridge at Casale for several kilometres up the | 
river. The derivation works will consist of a massive weir in | A 
masonry, carried in an oviique direction across the river, and | lowing manner :— 
provided at the end nearest the entrance to the canal with dis- Be , 
charge outlets. The total length of this dam, including the space | No. 1.—Head works, including weir across river, dams, river 

















To facilitate the carrying out of this work it has been let in five 
separate contracts, the cost of which are estimated in the fol- 








Contracts. Francs, 
embankments, sluices, and 500 metres of principal 
Camal .. oc «- co oc co Se ce co es co ce 598,000 
No. 2.—Remainder of principal canal, and including Partitore.. 198,000 
No. 3.—Low level camal .. .. .. se cc ee co se cs ce 161,000 
No. 4.—High level canal from Partitore to the Rivo Rottaldo (a 
istance of 7054 metres) we S64 50 0s fu os ow Se 
No. 5.—High level canal from Rito Rottaldo to the Rivo Grana 
(a distance of 8487 metres) .. .. 2 of «oe «+ «+ 60,000 
Total .. oe eo e+ 1,179,000 


This amount, however, does not include the purchase of land or 
expenses of surveys or superintendence, but it is probable that 
the total cost of this work, including everything, will not exceed 
a million and a-half of francs (£60,000). @ surveys and plans of 
this canal have been prepared by Signor F., Patrica, the company’s 
district engineer at Vercelli, under whose immediate superinten- 
dence the works are being carried out. I am indebted to the 
Chevalier Sutinno, the chief engineer of the company, for the 
greater part of the information and the accompanying map, con- 
tained in this paper. 





ALLAN’S FLOATING BATTERIES AND SALOONS. 


Mr. ALEXANDER ALLAN, of Scarborough, well-known to the world 
as the inventor of the straight-link valve motion, has recently in- 
vented and patented certain modifications of the Bessemer steady 
cabin idea, which we illustrated at page 414. Mr. Allan does not 
attempt to deal with the subject of sea sickness further than 
trying to show that the arrangements he suggests will reduce the 
movements which authorities state are the principal causes of it. 
These are given as (Ist) pitching, (2nd) rolling, (3rd) angular 
pitching, (5th) angular rolling, (5th) vibration from waves striking 


the ship, (6th) tremor from engines, (7th) longitudinal advanee of 





at the ordinate 110°40, or 0°80 
below that of the canal. The 
passages will be provided with 
sluice gates for the purpose of 
regulating the quantity of water 
passing over the weir, and to 
enable a constant depth of 
water to be maintained at the 
entrance to the canal, The ad- 
mission of water to the canal 
will be regulated by a sluice- 
house. The number of sluices 
will be eight, and the dimen- 
sions of the passages in which 
they work will be 1°10 in 
width and 1‘50in height. Above 
these passages the wall is car- 
ried up to a height of 620 
above the cill, which is esta- 
blished at 111°20 above the 
level of the sea, so that the 
level of the pavement of the 
gallery from which the sluices are 
worked will be 117°40 above the 
sea. Adjoining the gallery, and 
at the left of the. entrance to the 
canal, the house for the residence 
of the sluice-keeper and stores 
will be built. 

For a distance of 400 metres 
from the head works, the 
new canal will be established 
along the edge and partly in 
the bed of the Po, and will 
be protected by a _ strong 














embankment carried up to a ° 

height above that which has been reached by any flood, viz., 6°55 
above the bottom of the canal. This embankment, which will be 
4 metres in width at top and have slopes 14 to1, will be protected 
on the river side by concrete blocks and faced with a stone pitch- 
ing. Spurs also faced with concrete blocks are to be placed at 
intervals of 125 metres along the embankment, and pointing 
slightly down stream. The canal for the next 1100 metres follows 
the direction of the river, and, as the land through which it passes 


ment of similar dimensions to that previously described, though 
it will not be necessary to pitch the slopes. Leaving the banks of 
the Po, the canal takes an easterly direction, and after a course of 
1706 metres arrives at the ‘‘ Partitore” ata short distance from 
the citadel, at which point it will divide into two branches. 

The principal canal from the head works of the Partitore, or 
sluices when, the flow of water into the high and low level canals is 


second. Its width will be 10 metres at bottom, with slides sloping 
1} to 1 up to 300 metres from the sluices, which width will be 
gradually reduced to 8 metres during the next 200 metres of its 
course, and this section will be retained to the Partitore. Ata 
distance of 1 kilometre from the head works a ‘‘scaricatore,” or 
discharge channel, will be established provided with sluices, the 
cill being at 0°50 below the level of the canal at this point. This 
outlet will serve for the purpose of scouring away any deposit of 
silt that may be carried into the canal during floods. The slope 
of the side of the canal up to 1630 from the head works will be 
1} to 1, and that of the remainder to the Partitore 1to1l. The 
fall will be 0°40 per 1000 for the first 500 metres, and 0°30 per 


Partitore being at the ordinate 110°19, Leaving the principal canal, 
the high level canal will skirt at the foot of the hills between the 


Grana at a short distance from Mirabello. This canal will serve 
to irrigate the zone of land coloured yellow on accompanying 
map, of an extension of upwards of 4000 hectares. The discharge 
of this canal will be 6 centimetres per second. The —_ of 
this canal for the present will be 10°541 metres, but it will pro- 
bably be ultimately extended into the valley of the Anda. The 
width of this canal will be 7 metres for the first 1056 metres, 
6 metres for the next length of 1164, after which it will be 
reduced to 5 metres for a distance of 2096 metres, 4 metres for 
2980 metres, and the remainder only 3 metres. The slope of the 
sides will be 1 to 1, and when the canal is partly in embankment 
the depth from the top of the embankment to the bottom will be 


Partitore of 2°64. 

The low level canal, with a discharge of 4 centimetres per 
second, is intended for the irrigation of the zone of land coloured 
green on the map, an extension of about 3800 hectares. Ata 
distance of 40 metres from the Partitore it makes a fall of 3°62, 
which will afford abundant motive power for industrial purposes 
in the immediate vicinity of the town. The width of this length 
of the canal, as well as that for a distance of 3990 metres below 
the fall, will be 5 metres, and the remainder 4 metres for a distance 
of 873 metres. The gradients of this canal will be 0°30 per 1000 
for 903 metres, 0°25 for 3218 metres, and the remaining metres 


| a fall of 0°50 per 1000 to the point where it will join the Rivo 


Gattola, at a short distance below the chapel of the Madonna del 
Tempo, and by means of this channel its waters will be distributed 
to the low-lying districts of Frassinetto, Ticinetto, Valmacco, and 
Bozzole. The total length of this canal will be 5001 metres. The 
works of this canal are now in course of construction, and will be 
probably finished Zz. the midlde of April next, so as to make use 
of the waters for coming spring irrigation. 





is subject to inundations, its left bank is protected by an embank- | 


3206°82 metres in length, and its discharge 10 centimetres per | 


1000 for the remainder, making a total fall of 1°01; the cill of the | 


railway to Valenza and the Provincial-road, passing in the neigh- | 


bourhood of the village of S, Germaino, Occimiano, to the torrent | gahin passengers would not see any article in motion. 


ship, (Sth) upward and downward motion of translation, (9th) 
seeing swinging or moving objects, smells, burnt grease, engine- 
room and bilge-water. 

The first four motions are equally overcome by Figs. 3 and 4. 
The float is guided as a large pendulum on its centre ball and 
pillar, ballasted in the bottom, and floats freely in the water sur- 


rounding in its dock. If the ship takes all the four movements 
iven above, the dock would do the same ; but the water in the 
ock would keep its atmospheric level, and the pendulus spherical 
float would keep pace with it and maintain its level also, whatever 
point of the compass the movement came from. ‘ 

As regards vibrations from waves striking the ship. The dock 
in which the cabins float is of about the least vibratory shape, it is 
away from the ship’s side or skin; the medium in which the 
cabins float is free to take the reduced vibrations to its surface 
and liberate them in smaller waves, and would not affect the con- 
vex surface of the floating cabin. 

As respecting the tremor from engines, this would be reduced 
in the same way by the non-vibratory shape of the dock, the float- 
ing medium carrying vibratory waves to its surface, and the 
strong shape of the floating body. Then for the longitudinal 
advance of the ship. While the ship remains on an even keel we do 
not see any cause of disturbance more than in the advance of a 
railway train or carriage of any kind. 

As to the upward and downward motion of translation. This 
Mr. Allan fears cannot be entirely neutralised, and some speakers 
at the Society of Arts’ discussion did not consider it the worst 
movement or a serious one. Should the ship plunge or lurch sud- 
denly into the trough af a sea, the floating cabin would acquire 
momentum, which would be checked o: buffeted, and the effect 
or shock would be reduced in the cabins by the float dipping lower 
(say by din. to }in.), raising the water in the dock somewhat, 

As to the subject of swinging or moving objects. In bee 474 

n the 


| saloon, to prevent the passengers seeing the roof approacking and 


1°50. The fall will be 0°25 per 1000, making a total fall from the 





receding as the ship rolled, an awning could be arranged to cover a 
large area of the roof, supported on the float like a huge umbrella, 
and should the roof ak te wires of support, by an extreme 
roll they would regain position as the ship righted. These cabins 
will be without the usual smells of engine-room and bilge-water. 
We think the foregoing explanation, which we have given 
nearly in Mr. Allan’s own words, will make the principle on 
which he has acted quite plain. We shall turn to his inventions 
as they affect the use of ordnance, Figs. 1 and 2 are sections of a 
land battery. A dock is excavated in rock or built of stone, &c., 
in which the gun is suspended on a floating caisson, as shown. 
Fig. 5 shows a modification of the arrangement in which the ball 
socket is fixed on a spindle fitted to a spider frame, secured 
to armoured shields erected on deck. This keeps the caisson 


steady. 

Mr. Allan’s specification includes a number of ingenious modifi- 
cations of the main principle, for which we have not space. We 
have said enough to show that Mr. Bessemer is not alone in the 
field of invention as a producer of steady platforms, and we have 
no doubt that Mr. ’s consummate knowledge as a mechanical 
engineer would enable him to command agreat element of success 
in putting his invention in practice. q 





LonDON INTERNATIONAL EXHIBITION, 1874.—The second meeting 
of the Committee for Scientific Inventions and New Discoveries 
was held on the 19th December, Mr. 0. B. Vignoles, F.R.S., in 
the chair. There were also present Mr. F, J. Bramwell, Major 
Bolton, Major Du Cane, Professor Goodeve, Messrs. J. Hick, J. 
Ramsbottom, and T, Sopwith. 
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CHEMICAL SOCIETY. 
Thursday, Dec. 18th, 1873. 
Dr. OpLING, F.R.S., President, in the Chair. 

THE names of the visitors having been announced and the 
mirtutes of the preceding meeting read and confirmed, Mr. Robert 
Williamson was formally admitted a Fellow of the Society. The 
names read for the first time were those of Messrs. Howard 
Barrett, Thomas Pemberton Wiltshire, George Whewell, and 
John Young; for the third time, Messrs. Edward H. Davies, 
Sydney Trivick, John Smyth, M.A., Edmund Richard Southby, 
Edward Daniel Stone, John Sutherland, Carl Schirlemmer, F.R.S., 
and John Clement Souter, who were then balloted for and duly 
elected. 

The President said the Fellows would doubtless remember a 
paper read before the Society ‘‘On the Dioxides of Calcium and 
Strontium,” by Sir J. Conroy. He had received a letter from Dr. 
G. Schine, of Moscow, in which he pointed out that as early as 
1866 he had published a description of these compounds in the 
Bulletin de la Société Impériale des Naturalistes de Moscow, and 
which has also appeared in the Ber. Deut. Chem. Ges, VI., 
1172. Dr. Odling had also received another reclamation from 
Mr. Horsley with respect to Mr. Donkin’s process for determining 
the amount of nitrates in water, recently communicated to the 
Society, but he employs pyrogallic acid (Chem. News, 1863, p. 267) 
instead of phenol, and only as a qualitative test, not as a quanti- 
tative method. 

The first paper, ‘‘ On the Preparation of Standard Trial Plates 
to be used in Verifying the Composition of the Coinage,” was read 
by the author, Mr. W. Chandler Roberts, Chemist of the Royal 
Mint. After sketching the history of the composition of the alloy 
employed for the English gold and silver coins, the author gave a 
table of the composition of the five gold and silver trial plates 
since 1660, showing that they sometimes varied considerably from 
the standard of 916°66 for gold and 925°0 for silver. The alloy in 
the last gold trial plate, that of 1829, consisted of equal parts of 
copper and silver, but since 1837 the coin itself has been alloyed 
with copper alone. The new trial plate has been prepared by 
melting together pure gold, and copper the purity of which was 
guaranteed by its high electric conductivity; of course, repeated 
meltings were necessary before the proportions of the metals had 
been correctly adjusted. Assays of pieces taken from various 
parts of the plate showed that it was homogeneous. Much 
difficulty, however, was experienced in preparing the silver trial 
plate owing to the tendency which the alloy, when cast into bars, 
has to be richer in silver in the interior than on the exterior, as 
shown by the experiments of Levol. In order to overcome this it 
was necessary to resort to an artifice, Casting the metal in the 
form of a hollow cylinder, which was then cut open and rolled, 
did not succeed, the upper and lower portions of the casting pos- 
sessing different compositions. One'thousand ounces of standard 
silver were, therefore, cast into a plate thirty centimetres long, 
twenty-five wide, and five thick, the surface to the depth of four 
millimetres being subsequently planed off. This was then rolled 
out, and portions of metal removed from all parts of the sheet for 
assay. By this means it was found that a comparatively small 
portion along one edge of the plate was homogeneous and had 
the required composition; the rest of the sheet was removed, and 
this portion is reserved as the standard trial plate. Owing to the 
impossibility of obtaining plates of alloys which shall be absolutely 
homogeneous, the author suggested to the Lords of the Treasury 
to supplement the standard plates by plates of perfectly pure gold 
and silver. The gold plate was precipitated from more than 
100 gallons of solution of auric chloride by means of oxalic acid, 
and the silver plate was prepared by Stas’ process of reducing an 
ammoniacal solution of argentic nitrate by ammonial cupreous 
sulphite. The trial plates were exhibited, as also a magnificent 
specimen of crystallised gold. 

The President having thanked the author for his communication, 
Mr. Field said his own observations quite agreed with those of Mr. 
Roberts. In 1852, under Sir John Herschel, the use of fine gold 
as a comparison for the standard was introduced ; for this purpose 
pure gold was obtained, and from that time the coin had been 
made according to the standard of 916°66, and not according to 
the trial plate of 1829, which was only 916°5, He had compared 
some of the earlier coins with the plates, and had found a great 
variation from the standard. 

Mr. Ridsdale said he had in his custody some of the earliest 
trial plates, including that of 1447 in Edward IV.’s reign, of 99°48 ; 
on the 16th October, 1660, this was changed for the new standard 
trial plate of 916°66, He had not examined all the trial-plates. 

Mr. H. J. Chaney, of the Standards Department, said they were 
greatly indebted to Mr. Roberts for the care he had taken in pre- 
paring the new trial-plates, and desired to thank him on behalf of 
the Warden of the Standards, 

Mr. Makins remarked that the gold alloyed with silver and 
copper was harder and wore much better than that alloyed with 
copper alone. He could confirm Mr. Roberts’ remarks on the 
irregularity in composition of silver bars ; in Mexican dollars, the 
bars for which were cast just the width of the coin, the centre of 
the coin varied considerably from the edges corresponding to the 
edge of the bar. In crown pieces, too, the centre usually con- 
tained more silver than the edges, $ 

Dr. Boycott was surprised to find that Mr. Roberts had such 
difficulty in obtaining silver bars of uniform composition. Levol’s 
experiments were made on small quantities cast in iron moulds ; 
the speaker had found that bars cast in very hot sand and slowly 
cooled were very uniform in composition throughout, and those 
cast in red-hot iron moulds were almost as good. 

Mr. Roberts replied that he had tried casting at all temperatures, 
he had surrounded the moulds with ice, and he had used them 
red-hot, but he had not been so fortunate as Dr. Boycott, for he 
had never succeeded in obtaining homogeneous bars by this means, 

Mr. Chaney observed that the Warden of the Standards had been 
in communication with both Stas and Peligot on the subject, and 
they admitted that it was impossible to produce bars of these 
alloys which were perfectly homogeneous. 

A communication entitled ‘‘ Researches on the Action of the 
Couple on Organic Bodies, Part IV, on Iodide of Allyl,” by J. H. 
Gladstone, Ph.D., F.R.8., and A. Tribe, F.C.S., was read by the 
former. The action of the dry couple on allyl iodide at 100 deg. 
gave rise to dially and a non-volatile resin n(C; Hs) apparently 
isomeric with allylene ; no gas was evolved, neither was any 
organic zinc compound produced, the principal reaction being 


2C, HsI+ Zn = ZnIa + { > =. The production of the poly- 
meride of allylene the authors attribute to the zinc oxide unavoid- 
ably present in the couple. Unwilling to relinquish the hope of 
obtaining zinc allyl, they tried the action of the couple on the 
iodide in the presence of ether, but the result was substantially 
the same, no zinc allyl appearing to be produced. The action of 
the iodide on the couple, moistened with water, proceeds rapidly, 
giving rise to propylene ; the reaction being C; H; I + He O + 
Zn = ZnIHO+C;He The couple acts so violently on allyl 
iodide in presence of absolute alcohol, that the experiment was 
moditied by substituting for it granulated zinc, and even then the 
action becomes unmanageable unless the apparatus is kept cool, 
Alcohol of specific gravity *805 acts more slowly owing to the re- 
tarding influence of the water. The gas evolved is pure propylene, 
and the reaction thus affords an easy method for preparing that 
hydrocarbon ; for this purpose some granulated zinc and absolute 
alcohol are placed in a flask furnished with a delivery tube and 
thistle funnel, allyl iodide being gradually added as the gas is re- 


quired O; Hs I +CH, 0 + Zn=Zn{ “FO + C,H. 


Dr. Odling, while thanking the authors for their interesting 
communication, inquired whether the action of the couple con- 
tinued as long as any zine remain: 








Dr. Gladstone replied that it did, alt!ough the action become 
slower as the amount of zinc diminished. 

Dr. Wright said he felt some interest in the fact that the 
allylene was polymerised at the instant, of its formation, and not 
given off as such ; a similar reaction took place in the decomposi- 
tion of sulphovinic acid, where polymerides of ethylene of high 
boiling point were simultaneously produced. He might also 
mention that some time ago a process was patented for the pre- 
peration of aniline from nitrobenzol yy means of a copper-iron 
couple, prepared by treating the iron with a dilute solution of 
cupric sulphate. 

Dr. R. Schenck read a paper “On ‘'etranickelous Phosphide.” 
On pouring a solution of nickelous chlo-ide into a boiling solution 
of potassic hydrate, to which phosphorus has been added, a brown 
ry agg is immediately formed, whic): is soluble in dilute acids, 


ut in a few minutes a black substance, insoluble in acids, begins 
to be formed; this, after purfication, was analysed, and aol ts 
correspond pretty nearly with the forriula for an oxyphosphide 
of nickel Ni, P.O, The experiment was accordingly modified by 
previously adding to the solution of nickelous chloride enough 
tartaric acid to prevent the precipitation of nickelous hydrate by 
the potash. The product, on analysis, was then found to have the 
composition Ni,P2, When ignited in a current of hydrogen the 
black compound changed its colour to dark grey, contracted in 
volume, and became much harder. The phosphide dissolves very 
slowly in dilute hydrochlocic acid, readily in dilute nitric acid. 
In aqua regia it dissolves sometimes slowly, sometimes quickly, 
as also in sulphuric acid. Itis not magnetic. 

The President thanked the author for his communication on 
this little studied class of bodies. The tetranickelous diphosphide 
belonged to a class of compounds analagous to the subsalts of 
copper in which the metal acted as a quasi-monad. There was 
also a similar insoluble subsulphide of nickel. 

Dr. Wright remarked that the action of carbon monoxide on 
the oxides of iron, cobalt, and nickel, gave rise to suboxides of 
these metals having the composition FeO, NisO, Cox0, in which 
the metals appeared univalent. 

Dr. Schenck said the action of phosphoretted hydrogen on the 
metals kept in solution by the tartaric acid, produced phosphides 
much richer in phosphorus than those obtained from the hydrates, 
but he had not yet examined them. 

A note *‘On Ferrous Anhydrosulphate ” was read by the author, 
Mr. T. Bolas. On mixing a cold saturated solution of ferrous sul- 
phate with nine times its volume of concentrated sulphuric acid, a 
white crystalline powder is deposited as the mixture cools, or im- 
mediately, if the solution of iron is supersaturated. When 
microscopically examined this powder is seen to consist of minute 
prismatic crystals resembling Glauber’s salt in form. Collected 
by means of a Bunsen’s pump and dried on a porous tile, they 
were found to have the composition of ferrous anhydrosulphate, 
FeS,0;. Exposed to moist air they absorbed water and gave a 
salt of the composition FeSO,, GHz, but when treated with water 
jaf yielded crystals of ordinary green vitriol FeSO,,7H:O. The 
author is engaged in the examination of the precipitates produced 
by oil of vitriol in solutions of other metallic sulphates. 

The President having thanked the author for his communica- 
tion, 

Dr. C. R. A. Wright read a paper ‘‘On the Hydrochloride of 
Narceine,” in which the author said he could corroborate Petit’s 
statements that, in order to obtain the normal hydfochloride of 
narceine, it was necessary to have a large excess of hydrochloric 
acid. With eight or ten equivalents of the latter the salt was ob- 
tained, apparently having the composition C2.,;H»,NO,,HCl, 2) H20. 
When this was dissolved in fifty times its weight of boiling 
water, fine filamentous crystals were found at 35 deg., having 
the composition 6 (C2:3Hs*NO) HCl; by thoroughly washing these 
with cold water they lost hydrochloric acid, leaving a body of 
Petit’s formula 10 (C.»sH2.NO)HC1,fbut it is doubtful if this is a 
definite compound as it still loses hydrochloric acid by repeated 
crystallisation. Owing to the obstinacy with which the hydrochloric 
acid adheres to narceine it has not hitherto been practicable to 
obtain it absolutely free from chlorine. This, the author thought, 
might be due to the presence of a chlorine derivative of narceine, 
analogous to chlorocodide, but no evidence of the existence of such 
a body could be obtained, the action of strong hydrochloric acid on 
narceine giving rise to a hydrochloride of a base having the formula 
C.,H2;NO,,HCI. _The new base is amorphous, sparingly soluble in 
ether, and its salts yield a dark blue purple colour with ferric 
chloride. 

The President said they were: much obliged to Dr. Wright for 
his paper on this portion of his researches on the opium bases. 

The meeting finally adjourned until Thursday, 15th January, 
1874, when the following papers will be read :—‘‘On the Action of 
Trichloracetyl Chloride on Amines, I. Action on Aniline,” by Dr. 
Tommasi and Mr, R. Meldola. ‘* Researches on the Action of the 
Copper Zine Couple on Organic Bodies, Part V., on Ethyl 
Bromide,” by Dr. J. H. Gladstone and Mr, A, Tribe. 


CRYSTAL PALACE SCHOOL OF PRACTICAL 
ENGINEERING. 

THE first session and third term of this now established and 
successful school was brought to a close on Saturday last by the 
inspection of the shops and premises, and of the students’ work, 
and the distribution of the certificates awarded by the examiners, 
who for this term have been Messrs. William Pole, F.R.S., CE. 
and John Imray, M.A., C.E., whose professional characters and 
standing are sufficient guarantee of the real, and not the merely 
good-natured or complimentary, value of the certificates. 

Our readers may remember the explanatory statement we gave 
as to the curriculum of the school on the occasion of its opening 
twelve months ago. The year is divided into three terms. One 
term the student spends in the drawing-office, another in the 
pattern shop and foundry, and the third in the fitting and erecting 
shop. ‘he expiry of the third term has given the students who 
were entered for the first, and who have proved themselves 
capable, the opportunity of going the round, so to speak. 
Examiners, and others interested, under these circumstances 


ey 


looked, not unreasonably, for palpable results of capacity, 
and they have not been me eg The tangible ex- 
hibits of students’ work included a 3-horse power horizontal 


engine, made entirely by the students, with the exception it 
should be stated, of the heavier castings, such as the bed-plate, 
which are beyond the resources of the little foundry attached to 
the school. The drawings for the engine were all provided by the 
students, the whole of the patterns were made by them, and such 
of the castings as they did not run were delivered to them rough 
from the sand ; the whole of the finishing and erecting was done 
by the students, the result being highly satisfactory. The engine 
was shown at work, and performed with as much smoothness and 
sensitiveness to control as might have been looked for in the work 
of trained mechanical engineers. Numerous brass and iron cast- 
ings produced by the students, some in the rough, others finished, 
were also exhibited—the whole highly creditable to their care and 
manipulative skill. In the pattern shop, a profusion of well-made 
patterns, by the students, were shown for 3-horse power engine, 
plummer blocks, &c. ‘The drawing-office contained a large 
display of the work of the students, much of it very admirably 
executed. The subjects included drawings for a %6-horse power 
engine, plunger pumps, 5-ton crab, sluice cocks, wrought iron roof 
of 40ft. span, works for Buenos Ayres Pier, &c.; each of the sets 
of drawings being accompanied by a specification, and statement 
of quantities by the studeuts. 

After the work had been examined by the numerous visitors the 
party ascended to the Lecture Room of the School, on the third 
floor of the Great South Tower of the Palace, and Mr. J. W. 
Bazalgette, C.B., C.E., took the chair for the ‘presentation of the 
certificates. 

The chairman congratulated the students upon the highly credit- 





able maaner in which they had distinguished themselves, and con- 
tulated also the directors of the Crystal Palace Company in 
aving established such a school, for which a more favourable 
locality could not possibly have been found. It gave him great 
satisfaction to know that it was really entitled to the designation 
it took of being a “ practical” school. On the Continent theo- 
retical technical education Was of a higher character than in this 
country, but we were still superier in practical training ; in this 
school, theory and practice were admirably combined. He (Mr. 
Bazalgette) had sent one of his own sons to Messrs. Stephensons’ 
works, at Newcastle, to get that practical training, which he was 
taking in his fustian jacket ; but he would impress on the students 
that although they might not have here as thorough « 
practical training as they might in the shops of a mechani 
cal engineer, they were receiving something in the way of theore- 
tical instruction of the utmost value that they could not expect to 
receive there. He hoped they would appreciate the remark that 
the engineer’s education was never completed. When Suez canals 
and Alpine tunnels were completed, there still remained such 
works as the passage under the Channel. It was for the students 
to continue and complete the works of their fathers. 

Mr. Shenton, superintendent of the Science and Art Depart- 
ment, preceded the reading of the report by reading a letter from 
Mr. C. Hutton Gregory, C.E., expressing regret at his inability to 
be present. 

The certificates awarded were for the merit of the students’ 
papers on the subject of ** Materials and their Manufacture;” and 
for merit in drawing, in pattern-making, and in the’ fitting shop. 
For the first marks are given. The highest number of marks 
attainable is 232. 

Of the twenty-nine students attending the school eighteen came 
up for examination on their papers. The marks gained ranged 
from 225 to 152. The following are the awards, the first twelve 
being for double certificates :—P. W. Britton, Primus, 225 marks, 
and second in pattern-shop; J. H. Frogley, 223 marks, and first in 
fitting shop; R. J. Symonds, 202 marks, and first in drawing-office; 
H. C. Dent, one for papers and another for merit in the pattern- 
shop; W. Michels, papers and pattern shop; 8S. H. Hampton, 
= and drawing; E. Smith, papers and drawing; 8S. H. 

rimer, papers and first for pattern making ; G. Harris, papers 
and pattern making; W. H. B. Green, papers and drawing; A. 
Wortham, papers and pattern making; E, Green, papers and 
drawing. 

The tollowing students had single certificates :—For drawing : 
J. T. Bickford, C. 8. Smith, and R. de Jauregui (Spaniard), For 
work in the pattern shop: F. E, Thompson and E. W. W. Dent. 
For work in the fitting shop ;: A. Saubergue, F, J. Jones, E. W. 
Rees, F. Maurice, J. Day, and H. 8. Fitzgerald. 

Professor Pole (examiner) being called on, said he had gone over 
the establishment with great delight, and had examined the papers 
with much pleasure. He was glad that in this school too much 
was not attempted—to turn out full-fledged engineers, ready to 
undertake anything, from the Channel tunnel downwards. It was 
a preparatory school, and was effecting this important purpose—it 
was training youths who, if they should get into engineers’ offices, 
would not be nuisances and bores, but from their ability to draw, 
and from their ability to prepare specifications and estimates, and 
to take out quantities, and from their practical acquaintance with 
materials and processes, would be valuable assistants from the 
very first. The work of the students in the drawing-office he con- 
sidered exceedingly satisfactory, and the work in the pattern and 
fitting shops he had also considered very good indeed. 

Votes of thanks were passed to the examiners, to Mr. Bazal- 
gette, to Mr. J. W. Wilson, C.E., Principal of the School, upon 
whom high eulogiums were pronounced by the speakers, who 
spoke of him as *‘ the right man in the right place.” Mr, Shen 
ton, in acknowledging the vote of thanks, said he was proud to be 
connected with the school; he thought it conclusive as to its 
character and success that it should receive the cordial approval 
and endorsement of such eminent professional gentlemen as the 
chairman and examiners; it was highly encouraging that the num- 
ber of students had doubled in the course of the first year, Mr. 
Wilson, tendered his thanks for the kind reception given to 
him. He should mention concerning the lectures that eighty-four 
had been delivered during the year. Excluding the first of these 
as introductory, four questions had been required to be answered 
on each of the others, or 332 questions in all, that had been fairly 
answered in writing by the students. 

The number of students of the first term of the new year will, 
it is expected, be considerably increased. 
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ANNUAL DINNER OF THE Socrety OF ENGINFERS.—The Society 
of Engineers held their annual dinner at the Cannon-street hotel 
on Wednesday evening, the 17th inst. Mr. Jabez Church, the 
president of the Society, was in the chair, and was supported, on 
the right and left, by Professor (Maisher and Major Stuart, R.E. 
At the conclusion of dinner, and after the usual loyal toasts had 
been given and drunk in the customary manner, with the accom- 
paniment of the National Anthem, the president rose to propose 
the toast of “* The Army, Navy, and Auxiliary Forces.” Major 
Stuart, in returning thanks for the army, begged his audience, in 
drinking that toast, to drink the health of all the brave fellows 
engaged in the war which England now had on her hands, Major 
Baldwin Latham spoke for the auxiliary forces. The president 
then rose to propose the toast of the evening, ‘‘ Success to the 
Society of Engineers.” Engineering was a science, he said, of 
which all Englishmen were proud. It had wrought many great 
works at home and abroad, By it the powers and forces of nature 
had been converted and adapted to the use of man. To it they 
owed the railways, the steamboats, the canals, and the telegraph 
lines of the present day. But though much had been done, much 
still remained to be done. There was, for instance, that tunnel 
under the English Channel, which, he was glad to see, was even 
now under the consideration of able men. In such an undertaking 
one great consideration must necessarily be the probability of its 
success from a commercial pointof view. This was an element, he 
was glad to say, of far more consideration now than it used to be 
how to get the best work at the lowest cost. He was pleased to 
be able to announce that the Society was prospering, and its pros- 
perity would be, he believed, of equal benefit to the world at 
large as to its own individual members. For this toast, Mr. 
Alfred Williams, honorary secretary and treasurer to the Society, 
responded. It was, he said, the nineteenth time he had been 
called on to perform a similar office. When he first commenced 
his duties the Society numbered but sixteen members in all ; now 
it had reached a total of neaily 500; but he had of late seen that 
the duties of secretaryshij» were too much for one man, and he 
had advocated the appointment of a paid secretary, which appoint- 
ment he was glad to believe had a most beneficial effect on the 
wellbeing of the society. Mr. R. P. Spice then gave the health of 
** The President,” testifying, from his own experience as a member 
of the council, to that gentleman's worth and capacity. Mr. Church 
having briefly returned thanks, and remarked tiat praise was due 
more to the members of the council than to himself, proposed the 
toast of ‘‘ The President-elect for 1874, Mr. William Macgeorge,” 
a gentleman well-known for his success in marine engineering, 
and in every way worthy to fill the chair so soon to be vacant. 
Mr. Macgeorge, in reply, expressed his sorrow at having been pre- 
vented by absence from returning thanks for his election at the 
last meeting, and remarking that “‘ facta non rerba” ought to be 
the motto of all engineers, hoped that he should be found a worthy 
follower in the footsteps of his predecessor. The toast of “*The 
Vice-presidents, Council, and other officers,” having been proposed 
by Mr. Hartley, and replied to, the president again rose to propose 
“The Health of the Auditors and the Secretary. Mr. P, F. Nursey, 
secretary, replied. The toasts of “‘The Visitors” (replied to by 
Professor Glaisher), ‘‘The Press,” and ‘The Ladies,” concluded 
the evening’s entertainment. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame borveau, Rue de la Banque. 
BERLIN.—ASHER and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. np and Co., Booksellers. 
LEIPSIC.—ALPHONe« Dtine, Bookseller. 

EW YORK.—Wu...er oa Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


* We cannot undertake to return drawings or manuscripts, we 

must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ae 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not ily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 2 ; 

R. K. W.—We will endeavour to obtain the information you require for you. 

F. D. (Utilising Slag.)—A letter lies at our office for this correspondent. 

Tue SMITHFIELD CLUB SHow.—We are requested by the Beverley Iron and 
Wagon Company (Limited), to state that they have nothing whatever to do 
with Messrs. Croskill, of Beverley. 

R. (Dover Harbour.)—We are much obliged for the trouble you have taken to 
supply us with information, which, if it ever possessed any value, has been 

ived of that value by antiquity and previous publication. 

J. T. (Barrow.)—You certainly cannot construct one of Ireland’s patent 
cupolas without infringing Ieland’s patents. Obtain one of his specifica- 
tions from the Patent-office, and you canascertain for yourself the precise 
nature of his claims. 
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THE THAMES ABOVE LONDON. 


Tue Conservators of the River Thames are doing their 
best to bring the sewage question to a practical issue. The 
present are trying times for local authorities. The law 
bids them take the sewage away from the houses. But the 
law also forbids the discharge of sewage into the stream. 
Just as the Rivers Pollution Commissioners are about to 
finish their labours—and so far as the sewage is concerned, 
the Commission is at an end already—it becomes pain- 
fully evident that the cost of the irrigation system is in 
many cases more than the townscan bear. In some cases 
there is not the least prospect that the towns will get 
possession of land on which to distribute their sewage. 
That sewage possesses a certain manurial value no one 
can doubt. But sewage is a white elephant, or rather a 
very black one, which few people care to have. Is there a 
sewage concessionaire in England who has become rich 
by having possession of the sewage? Is there anybody 
who cares to take the sewage of a town, giving a guarantee 
in return to bear the brunt of all legal proceedings on ac- 
count of nuisance? If there be such a man, or a company 
of such men, let him or them go to Richmond, to Kingston 
to Windsor, to Cambridge—to scores of other places, an 
make a proposal to the local authorities, ere is an 
article, said to be worth twopence per ton, to be had for 
nothing, providing it is fairly taken away and is never more 

eard of. Where is our science? Whereare the irrigation- 
ists? Where are the precipitationists? Where are the 
filtrationists, and the whole tribe of transformationists, 
ready to turn sewage into cement, or into gas, or into some- 
re that shall yield a positive profit? From A BC to 
X Y Z, all through the encyclopedia of sewage literature 
and science, what hope is there for tewns threatened with 
disaster if they keep their sewage, and with legal proceed- 
ings if they don’t! 
he most recent offers in the sewage market are those of 
the Native Guano Company. Thus, at Richmond, the 
company propose that the Vestry shall erect works costing 
£6,250, for which rent shall be paid at the rate of 5 per 
cent. on the outlay. The company are to have all the 
sewage without further payment, but will give a guarantee 











that the effluent shall fulfil the requirements of the Thames 
Conservators. The concession of the sewage is to last for 
fifty years. The Vestry can borrow money for these works 
at 33 per cent., leaving, therefore, a margin in aid of a 
sinking fund. Certain sewerage works will, however, be 
necessary, costing the Vestry £4,000 or £5,000 more. At 
Windsor, the Native Guano Company have offered pre- 
cisely similar terms, the works to cost from £3,500 to 
£5,000. The alternative schemes are much more costly. 
Thus, at Richmond, there is a plan for carrying the sewage 
under the Thames to a farm at Hanworth. The land, con- 
sisting of 90 acres, will’cost £18,000, and this, together 
with the works, will make up a total exceeding £40,000. 
Tt is estimated that a rate of threepence or fourpence in the 
pound will be necessary to meet the annual deficit. But 
the very idea of a sewage farm excites the opposition of all 
who live in the vicinity, or who happen to have land 
capable of being sold for building purposes near at 
hand. Probably Parliament will never sanction such 
a project, or, if it does, there is still the risk of a 
Chancery injunction, At Windsor, the authorities have 
sought the advice of Mr. Hawkesley, who tells them that 
after they have laid down a new outfall sewer to carry the 
sewage two miles away, it will cost them £12,000 for 
deodorising works and engines. The tenders for the sewer 
range between £17,000 and £32,000. As to the value of 
the sewage, Mr. Hawkesley is reported to say—* There 
might be gentlemen so enthusiastic as to offer something 
for the use of the sewage, and if they did, and they-were 
respectable, let them take it.” Speaking of sewage specu- 
lators, Mr. Hawkesley observed that “He knew what 
these gentlemen promised—always a great deal; and he 
knew also how much each of them performed—always a 
very little.” 

Richmond has a twofold trouble. Not only is there a 
difficulty about the sewage, but there is trouble with regard 
to the Thames. e river is in an exhausted condition, 
and the Vi want it replenished. Above Teddington 
Lock many millions of ons per day are drawn off to 
satisfy the thirst of the great metropolis. How far teeto- 
talism or the Good Templars may be responsible for this 
state of things we do not know, but the drain on the river 
is heavy, and steamers drawing only sixteen inches of water 
get aground on the mud or on the gravel. The mains of 
the water companies are practically diverting the Thames 
from its ancient course, and carrying it off into the metro- 
politan sewers, whence it goes away down to Barking and 
Crossness. The Richmond people also say that the Con- 
servators, instead of fulfilling their functions and taking care 
of the river, have only done so in part, to the utter neglect 
of the portion about Twickenham and Isleworth. The 
subject has been under discussion for thirteen years. How 
many speeches have been made, and how many dinners 
have been eaten upon this topic, we cannot say, but the 
condition of the river is said to have become very much 
worse during the last eight years. There is said to be a 
gradual decrease, year by year, in the quantity of upland 
water flowing over the weir at Teddington, and a “ fearful 
increase of mud deposit” below that point. It is complained 
that the Thames Embankment, and the new bridge at Black- 
friars, together with the dredging and deepening of the 
river in the lower reaches, have all tended to the detriment 
of Richmond. The aggrieved parishes have asked for a lock 
and weir to be erected at Brentford. At first the Con- 
servators seemed disposed to meet this request by a counter 
proposal, namely, to dredge the river about Richmond, so 
as to deepen the stream by lowering the bed; but lately 
the Conservators have refused either to dredge the river 
or to build a weir, and have simply told the Richmond 
Vestry that if they would keep their sewage out of the 
river there would be less mud. The Vestry argue that the 
mud has nothing to do with the sewers, and that to, keep 
out the sewage will be to lessen the volume of water still 
further, even though it be dirty water. The Conservators 
object to the proposed lock and weir at Brentford for two 
reasons. First, there is the expense; secondly, they say 
that such an interception of the tidal waters will seriously 
affect the river below the weir. If this be true, it is quite 
reasonable for the Richmond people to say that they are 
damaged by the weir at Teddington. But Teddington 
Weir must be! kept up, or what will be the state of the 
water supply, and what will be the effect on the stream 
above? As for making a lock and weir at Brentford, that 
will very likely set Chiswick agog. Let the Conservators 
dredge, therefore; but they won’t, and are retaliating on 
Richmond by —_ proceedings anent the sewage. 

The Thames Conservators can hardly be considered to 
have justified themselves in altogether disregarding the 
request of the Richmond and Twickenham memorialists. 
The Conservators are bound to care for all parts of the 
river under their jurisdiction, extending, we believe, to 
Cricklade. Sir John Coode and Captain Calver, engineers 
appointed by the Conservators to inquire into the Rich- 
mond question, presented a report to that body a year or 
two ago, containing this passage :—“ We desire here to give 
expression to our conviction that there is no portion 
of the whole tidal division of the Thames which at present 
stands in a need of improvement than that lying 
between Kew Railway Bridge and Teddington Lock.” 
These engineers went on to say :—“ There is, therefore, no 

which has at this time a stronger claim upon the atten- 
tion of the Conservators, and we are equally convinced that 
there is no portion of the river upon which expenditure would 
be attended with such beneficial results.” We might quote 
still further, but this will suffice to show that the Richmond 
appeal is one in acertain sense by the professional 
sieeoe of the Conservancy Board. The Rivers Pollution 
Commissioners have also stated that “The inhabitants of 
the Richmond district have suffered from the improve- 
ments effected by the Conservancy in the channel in 


and therefore have a strong claim on the consideration of 
that body.” But the Conservators have announced their 
intention of doing nothing except to enforce the law which 
forbids the a of sewage into the stream. This 
appears to absorb all their energies so far as Richmond is 
concerned. It is doubtless important to protect the river 
against pollution, and the Conservators are bound to carry 





out the law in this respect. But it is above Teddington 
Lock where this assumes the greatest importance, Staines, 
Windsor, and certain other places are above the intakes of 
the water companies, and Kingston is rather close at hand 
below. Sewage above the intakes is specially important to 
London, and #f it is properly dealt with we may hear Jess 
of the “the previous animal contamination” which Dr. 
Frankland estimates so uncomfortably every month. 
Whether the phrase means much or little, we should like 
to hear the last of it. But at the same time the flow of 
the river at Richmond is a matter of some consequence to 
London, as on it depends the beauty and salubrity of a 
very attractive suburb. We hardly fancy that the Conser- 
vators will be able to pass the subject by, and indeed we 
scarcely believe that they really intend to do so. They 
object to the project for a lock and weir below 
Isleworth, by saying that the quantity of tidal water 
thereby excluded would amount to thirteen and a-half 
millions of cubic feet at each tide, a quantity which 
was held to be equal, some years ago, to about one- 
third the minimum discharge in twenty-four hours over 
Teddington Weir. The Conservators have argued that this 
interception of the tide would probably prove detrimental 
to the lower navigation. They apprehend “a most serious 
silting up of the river” if the weir be erected. To lose 
four miles of tidal water, they fear, would be productive of 
serious injury to the shipping interests of the Port of 
London. Yet we should hope that the engineering science 
of the day could take care of the Port of London without 
running the river dry at Richmond. The water companies 
above, and the shipping interests below, seem to have put 
Richmond and Twickenham into an evil case. The Con- 
servators must do their duty by all, and whatever fears 
they have about the weir, they have not yet shown a good 
case against the dredging, though, unfortunately, the Rich- 
mond people at one time objected to it in the hope of 
getting the weir instead. But let the people of Richmond 
ask or object as they may, the bad state of the river is un- 
deniable, and the Conservators are bound to know what is 
best to be done. If they want money, let them say so. 


SCREW PROPELLERS. 


Mr. GriFFiTus is well known as the inventor of one of the 
best, or at all events the most popular, screw propellers ever 
designed, and this, taken in conjunction with the fact that 
his experience is considerable aud his judgment sound, 
entitles what he pleases to say on the subject of screw pro- 
pulsion to much consideration. But Mr. Griffiths, neverthe- 
less, is not infallible, and we fancy that the theory he has 
recently formed concerning the action of screws—a theory 
based on elaborate experiments with models—will hardly 
be accepted as satisfactory by those engineers who have de- 
voted any attention to the propulsion of ships. In brief, 
Mr. Griffiths’ statements go to the effect that by placing one 
screw in a tunnel near the bows of a ship, and another screw 
in the ordinary place at the stern, he effects a saving of 50 per 
cent. in the power required to drive a vessel through the 
water. This is a very remarkable proposition involving 
issues of enormous magnitude, and so far as is apparent 
from Mr. Griffiths’ evidence, it is unquestionably true. 
Nevertheless, we refuse to accept it as accurate. We hold, 
on the contrary, that by no new arrangement of screw is it 
possible to effect a saving of anything like 50 per cent. on 
the power required to propel a given hull of the best shape 
through the water, provided care be taken in the first in- 
stance to fit her with a normal screw suitable to her require- 
ments. It is possible that the normal single screw 
used by Mr. Griffiths in his experiments does not at all 
suit the lines of the model— 5ft. long, 7}in. beam — to 
which it is fitted; and before Mr. Griffiths can ciaim 
any advantage for his tunnel system, he must show that it 
was impossible to use a single screw of any shape or pitch 
from which equally good results could not be got. The 
model was actuated by spring-driven clockwork ; the 
propelling force was therefore constant under all circum- 
stances, and the efficiency of the propeller was measured by 
the distance traversed. Now, with twin screws, Mr. Griffiths 
found that his model ran about 85ft. in a minute, with G00 
revolutions, while with a screw in the tunnel near the bow, 
and another at the stern, the model ran 95ft. to 100ft. in a 
minute with 600 revolutions. The data, it will be seen 
here, are incomplete, and cannot be accurately compared, 
because although the propelling force of the spring driving 
the clockwork was constant, it is evident that no information 
is supplied concerning the loss due to friction of the gearing, 
which, in such small machinery, must be considerable. it 
is tolerably clear that the loss due to this cause would be 
greater as regards the twin screws than in the case of 
the double screws fitted on the new system, because 
in the latter case both screws might be fixed on the same 
central shaft, whereas with the twin screws two addi- 
tional shafts and two additional wheels would be required. 
In this respect, to begin with, the whole value of Mr. 
Griffiths’ experiments, in a scientific sense, is neutralised. 
In order to prove anything concerning the efficiency 
of the two systems, he must also prove that the force 
actually expended on the twin screws was identical 
with that spent on his two screws. lt may be said that 
the error would be but small, and could not produce much 
effect, but this is contrary to all experience. It is known 
that with screws an apparently small variation in power 
will produce very considerable alterations in result ; 
and there should besides be no errors that can 

ibly be eliminated in experiments such as Mr. 
Griffiths conducts. To show how easily variations in 
net power may escape unperceived, we may state that 
within our own knowledge a large steamer recently gained 
nearly a knot an hour in speed by being re-engined. The 
propeller remained the same, and the indicated power of 
the new engines was [practically identical with that of the 
old engines. These last were very complex and had very 
short connecting rods. The new engines were very 
simple and had long connecting rods, and there can be 
no doubt but that the indicated power remaining the same, 
the net power was much greater with the new than it was 
with the old machinery. There are other reasons, how- 
ever, why Mr. Griffiths’ results should be regarded with 
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extreme caution. That which he proposes to do has, in a 
sense, been tried over and over again. It may be a new 
thing to fit a secondary screw in a tunnel running the 
length of a ship, retaining the original screw; but it 
is not a new thing to put ascrewin atunnel. Neither 
is ita good thing. It has been tried repeatedly, and al- 
ways resulted in failure. Mr. Griffiths must explain how 
he has obtained results which are totally at variance with 
those got by every other person who has tried to work 
screws in tunnels, It is possible that Mr. Griffiths’ system 
has done well because his tunnel, cut through the length of 
the ship, permits the] accession of plenty of water to the 
fans of the stern screw. But the fact that the more water a 
screw can get the better, has been known for years; and 
Mr. Froude showed long since that a remarkable increase 
in efficiency could be realised by working the screw far 
astern of the hull, say by extending the propeller shaft to 
a distance of twenty or thirty feet behind the rudder. It 
is obvious, however, that, no matter what advantages 
might be gained in this way, the expedient is wholly inap- 
plicable to sea-going vessels; and it has yet to be proved that 
Mr. Griffiths’ tunnel could be tolerated in an ocean steamer. 
That Mr. Griffiths’ experiments, as far as they have gone, 
are interesting we do not dispute, but they require to be 
extended and verified before they can be accepted as in 
any mode or form conclusive. 

It is not too much to say that no sound or accurate 
theory of the screw propeller has yet been laid before the 
world; and the result is that the forms given to propellers 
by different inventors may be counted by the hundred. 
The broad principles governing the action of screws, how- 
ever, may be easily laid down. A ship is caused to move 
forward because a column of water is made to move astern, 
and the heavier the column of water, the slower its speed 
astern, and the more directly its line of recession is jn the 
plane of the ship’s longitudinal axis, the more efficient will 
the propeller be. It may be assumed, therefore, that the 
true work done by either screw or paddles consists in 
— a body of water in motion, the forward movement 
of the hull being simply an accident of that motion; and in 
designing either screw or paddle-wheels the inventor 
should concentrate his attention on the water in the first 
instance as the thing to be moved. Now the paddle-wheel, 
if well made with feathering floats, can be made to expend 
a very large proportion of its energy in driving water back- 
wards, especially if made of large diameter and with very 
wide and shallow floats. The loss of energy is represented 
principally by the lifting up water at the back of the wheel, 
and by the scooping out of a cavity or depression iu the liquid 
beneath the axis. In the case of the screw, however, 
matters are different. Not only is the screw called upon to 
drive a large body of water astern, but it also imparts a 
rotary motion to this column, which, generating—if we may 
use the word—centrifugal force causes the divergence or 
spreading of the column; but all the power expended in 
imparting rotary motion to the column of water is wasted. 
Let us suppose, for example, that the blades of a screw are 
flat planes, and that they are twisted round so that these 
planes are parallel with the keel. It is evident that if 
caused to revolve, they would offer great resistance to the 
engines, and would put large bodies of water in motion, 
but the hull would remain at rest. Let the blades now be 
turned at right angles to the keel, and the resistance will 
be little or nothing; no water will be moved, nor will the 
ship. If we give the blades an intermediate position we 
have a screw. One portion of the power is spent in causing 
rotation of the water, another in driving the water astern. 
The first is waste, the second is utilised. That screw will, 
broadly speaking, be the best that prevents the waste of 
power by the radial divergence of the water. Various 
schemes have been tried to effect this end; one, for example, 
Ericsson’s, consisting in placing two screws on the same 
telescope shaft and causing them to rotate in opposite 
directions, It is impossible for the first screw, however, 
to neutralise the effects of the second; and although good 
results have been obtained from this system, no advantage 
has been derived which compensates for the complication. 
Screws have been mounted in tubes to prevent the diverg- 
ence of the water, but it was forgotten that the water rotates 
in the tube and escapes from it in rotation, and conse- 
quently the moment it quits the tube divergence and loss 
take place. The scheme has not succeeded. Very recently 
Dr. Collis Browne has produced a very singular screw— 
something, in a sense, like the double Mangin screw used in 
the French navy. The peculiarity lies in the curves given 
to the blades, which it would be hopeless to attempt to 
show by an engraving. The intention of the inventor is, 
however, to gather up the water towards the centre 
by the first screw, and to throw it right on to the 
blades of the second screw. Both are fixed on the same 
shaft, and of course both revolve in the same direction. 
We believe that the principles involved are now being 
mathematically investigated, and we understand that Dr. 
Browne has succeeded in beating every other screw with 
which his has competed, but enough is not yet known of 
the propeller to enable us to pronounce any decided opinion 
on its merits, The truth is that for every form of hull 
there is a screw better than any other, and this complicates 
experiments with screws terribly. 

Leaving the realms of theory, it will not be out of place 
to say here that the Hirsch screw appears at present to 
enjoy a better reputation than any other. At all events, 
it has been adopted by the Admiralty as the future screw of 
the British navy—at least till something superior is brought 
out—and wetherefore give a drawing of the screw in its most 
improved form at page 423. This propeller has now, we 
understand, been fitted to eighty-six ships, representing an 
indicated horse-power of 151,374. There ap to be no 
doubt that this screw is most efficient, and that it secures 
an almost total absence of vibration. The curves of the 
blade have been deduced from practice with great care, and 
on them the good qualities of the propeller apparently 
depend. It must abe forgotten, however, that difficulties 
attend us in attempting to estimate the advantages of this 
as of any other screw. Thus, it will be seen that we have 
in it four narrow, scimitar-shaped blades. This screw has 
frequently been tried against two-bladed propellers, which 





it has beaten, but this is perhaps scarcely a fair comparison. 
A four-bladed propeller may Me better than a two-bladed 
oe and i very different from the Hirsch screw. 

owever, Mr. Hirsch — to have obtained a legiti- 
mate success, and we shall say nothing which may appear 
to detract from it in the absence of any facts tending to 
show that its merits are over-rated by shipowners gene- 
rally and our own Government in particular. 


ROTARY PUDDLING,—THE DANKS PROCESS, 


In the manufactured iron trade, rotary puddling is at 
the present time not so much the question of the day as 
the problem that all other questions are aiming to solve. 
For many years past practical men have directed all their 
skill and ingenuity to demonstrate the practicability of 
rotary puddling—to prove that mechanical puddling was 
superior to, and cheaper than, puddling by hand. It was 
felt that all other kinds of improvement on the old re- 
verberatory furnace were but tentative; and in spite, 
therefore, of the many patent furnaces claiming to excel the 
old plan, it is a remarkable fact that nine-tenths of the 
puddling furnaces now in use are, in all essential points, the 
same as the furnace of forty years ago. In all other 
departments and phases of metallurgy we have made pro- 
gress of the most confirmed and unmistakeable kind ; but so 
far as puddling is concerned, we are as wasteful, as im- 
provident, and as far behind the scientific principles that 
guide our practice in all other matters, as we were at a time 
when we produced less iron in a year than we now do in a 
month. The tenacity with which our iron manufacturers 
cling to the old reverberatory furnace is one of the most 
curious features of modern metallurgical practice. It is 
admitted on all hands to be a very crude and expensive ap- 
pliance. It involves an immense loss of calorific power, 
which ought, theoretically, to be turned to good account. 
It necessitates from the puddler an amount of toil that 
ought to be dispensed with, seeing that it is acknowledged 
to be the hardest labour voluntarily undertaken by man. 
It involves, also, a loss of iron far in excess of what recent 
experience has proved to be necessary, and, in short, it is 
in every respect behind the requirements of the present age. 
Why, then, do our iron manufacturers continue to exhibit 
such a partiality for the old reverberatory puddling 
furnace? Why are they so slow to adopt the improve- 
ments that recent inventors have undoubtedly inaugurated ! 
Wherefore do they permit such a large avoidable waste in 
this important branch of metallurgy? The metallurgist 
will probably answer that the old furnace of the time of 
Rogers is still their pet, because its first cost is not exces- 
sive—because it is closer and more compact than most other 
furnaces, while the surface of radiation is made as small as 
possible; because its simplicity makes it more easily worked 
and enables it to be more easily repaired when it gets out 
of order than any other furnace, and because it takes only 
a few hours to light up and prepare it for use, while the 
combustion, which takes place close to the heating 
chamber, can easily be regulated. A puddling furnace 
that can always be heenied’ upon is undoubtedly much 
superior to one that is liable to get out of order, no matter 
what advantage it may possess as regards better yield or 
economy of fuel; and it is almost an axiom with metal- 
lurgists that the more you “improve” a puddling furnace 
the more complicated it becomes, and, therefore, more 
difficult to work. Besides this, it will be found, if we trace 
the history of so-called improvements in the puddling 
furnace, that in some quuiial point there was a weakness 
that led to their abandonment and induced iron manu- 
facturers to fall back upon their old and faithful servant, 
the reverberatory furnace. If it were possible to collect 
together all the experiments that have been made with 
patent furnaces during the last ten years, the record would 
show very few successful results. It would simply be a 
long and dismal catalogue of failures, disappointments, 
heartburnings, and grief. Patentees have displayed more 
activity in this field of action than in any other, if we 
except that of the steam engine; but there is no sphere of 
invention wherein ingenuity has been so greatly mis- 
applied, and so barren of practical results. Steam has 
been blown into the furnace by one inventor, but it has 
gobbed up the furnace and prevented it from working. 
Cold air has been admitted under pressure, and its use 
was equally a failure. Even the beautiful invention of 
Mr. Siemens, which is, scientifically, one of the finest and 
most perfect conceptions of modern ingenuity, has been 
found inapplicable to the conditions of ordinary puddling, 
being too complicated on the one hand, and requiring on 
the other greater care and watchfulness on the part of the 
puddler than one in a thousand is prepared to bestow. 
Similar or other drawbacks have prevented the extensive 
adoption of any new furnace, no matter how scientifically 
or theoretically perfect its rutionale might be; and we are 
now, therefore, face to face with the fact that not more 
than a thousand—if so many—of the eight thousand 
puddling furnaces erected in Great Britain are constructed 
on any other than the old, crude, wasteful, and highly 
objectionable reverberatory principle. 

it has long been admitted that the application of mecha- 
nical power instead of hand labour would furnish the only 
practical and permanent solution of the puddling difficulty; 
and within recent years we have gradually been nearing 
the desired goal. How many men have attempted to 
realise this ideal will probably never be known ; nor can 
we ever ascertain the amount of patient, plodding, anxious 
labour bestowed upon it. The principle of rotary puddling 
had been foreseen many years before its practical success 
was demonstrated ; just as some of the greatest inventions 
of modern times— the steam engine and the electric 
telegraph in particular—had been foreshadowed by men 
who never lived to see their ideas take the form of accom- 
plished facts. It is to Mr. Danks that the honour and 
emolument due to the practical success of rotary puddling 
have accrued. But the Danks process, as it is euphemis- 
tically termed, is still so far short of perfection that our 
iron manufacturers have not seen their way to its adoption 
on a large scale. There are not more than half-a-dozen 
firms in this country that have as yet displayed sufficient 
faith in the Danks process to undertake it; and although 





it has now been before the world since May, 1868, and 
although our ironmakers have been more or less famili 
with its rationale for nearly three years, the process has 
not yet passed out of the doubtfui region of experiment. 
There are many practical men, who, either from ignorance 
or prejudice, disbelieve in the practicability of rotary 
puddling, while admitting that in principle it is thoroughly 
correct. Mr. Danks bas had to encounter the vexation and 
difficulty which is ever thrown in the way of those who 
promulgate a new order of things. At the Carlton Iron- 
works, near Stockton-on-Tees, and at the Erimus Iron- 
works, near Middlesbrough, the Danks process is now 
being tested on a large and complete scale. The proprietors 
of these works have fairly taken the bull by the horns. 
They have faith in the principle of rotary puddling ; they 
believe that Mr. Danks has hit upon the proper and correct 
mode of reducing that es ass to practice ; and they 
have resolved to conquer all the lions that beset their path 
in bringing the principle to a successful issue. It is no 
secret that up to the present time the results obtained at 
these works bed not been altogether satisfactory, but we 
are glad to know that there are no difficulties of an in- 
superable character. At the Erimus and Carlton Works it 
has, at least, been demonstrated—(1) that the services of 
skilled puddlers can be dispensed with, so that the labour 
necessary to work the Danks furnaces can be purchased at 
a cheaper rate than that requisite for the ordinary puddling 
process; (2) that the yield of the Danks furnace is about 
five times as much as that of the ordinary puddling fur- 
nace ; (3) that the quality of the yield is so much superior 
as to secure for the Danks puddled bars about £1 per ton 
more than for theiron made in the ordinary furnace; (4) that 
the labour of the men who work the Danks furnaces is 
mere child’s play compared with that of hand-puddling ; 
and (5) that there is an economy in the consumption of 
coal, There are, however, countervailing difficulties and 
disadvantages which cannot be ignored. The first cost of a 
Danks plant is very much larger than that of the ordinary 
kind, all the appliances being on a gigantic scale, and this 
consideration alone will operate against the extensive adop- 
tion of the system until its practical superiority has been 
proved beyond all dispute. Then, the cost, or rather the 
loss of a breakdown of a Danks furnace isa much moye 
serious matter than it would be in the case of an ordinary 
plant, an accident to the squeezers might lay off an entire 
establishment for weeks, as, indeed, happened at the 
Carlton Works when they were set going some two months 
ago, whereas the breakdown of a shingling hammer in an 
ordinary plant would not necessarily stop the working of 
a single furnace. At the Carlton Works there is only one 
squeezer for the eight Danks furnaces built, and although 
it is found adequate for that number, it is obvious that 
until another squeezer is provided, and this would involve 
a very large addititional outlay, there must be a constant 
liability to accidents which would involve in a moment the 
stoppage of the entire works. The same considerations apply 
to the rolls. A mill of exceptional size and power is re- 
quired to manipulate such large masses of iron as the 
Danks furnace produces. That at the Carlton Works is 
probably the heaviest and most powerful mill in the world. 
It is quite adequate to rolling all the iron which the eight 
rotary furnaces are capable of producing, but a very trivial 
accident to the rolls might compel the entire stoppage of 
the works, and this risk can only be obviated by providing 
duplicate machinery. But the question of cost is not the 
only difficulty, for the huge masses of metal thrown into the 
furnace have a tendency to destroy the lining, and when 
the lining gives way the furnace itself will speedily follow. 
The granulation of the iron has been suggested asa remedy 
for this defect, and it does not seem to be one that is insur- 
mountable, although it caused no little anxiety to practical 
men. 

This, then, is the present aspect of rotary puddling in 
Great Britain,and we are now confronted with the question— 
is mechanical puddling likely to supersede, at an early date, 
the old and cumbrous method of puddling by hand! We 
believe that this inquiry may be answered in the affirma- 
tive. The iron trade of this country is now watching with 
eager curiosity the result of the Danks process in the North 
of England. Rotary puddling, in this or some other form, 
is a sine qué non to the iron manufacturer. The doom of 
the old reverberatory furnace has long been pronounced ; 
but we have lacked the executioner to carry it into effect. 
Hand puddling will never be able to compete successfully 
with mechanical puddling if the latter system is once made 
approximately perfect. The universal adoption of the 
Danks process by the ironmakers of Great Britain would 
enable them to produce the four and a half million tons of 
puddled bars, now annually manufactured, with less than 
10,000 men, instead of the 26,000 puddlers now employed ; 
and it would so materially lighten the puddlers’ labour and 
improve the quality of the iron, as to lead both masters and 
men alike to exert themselves to hasten and facilitate the 
new era upon which we are about to enter. We wish we 
could add that the Danks process promised to reduce to a 
minimum the enormous waste of fuel that is now ap- 
parently unavoidable in the puddling furnace, but this 
consummation has not yet been attained. 


MR. C. W. EBORALL. 


WE join most sincerely in the expressions of regret that have 
heen evoked by the death, and the unusually distressing circum- 
stances attending it, of Mr. Eborall, General Manager of the 
South-Eastern Railway. As a professional man Mr. Eborall won 
for himself a high position, and worthily exercised considerable 
influence in the railway world ; in official and in private life his 
excellent qualities attached to him many friends, by whom his 
death will be much lamented. Touching his influence and 
recognised ability as a railway man, it should suffice to say that 
the parties concerned on each side have, in a number of instances, 
requested him to act as arbitrator in grave and complex matters 
of dispute between them. One of the most recent of these was 
an important case between the North British and Caledonian 
railway companies. We have never heard that the wisdom, justice, 
or impartiality of the awards that Mr. Eborall has delivered 
in these cases have been impugned. Of the estimation in which 
he was held in private life it scarcely becomes us here to speak. 














Dec. 26, 1873. 


THE ENGINEER. 


421 














This much may be said, that on Tuesday week the intelligence 
that Mr. Eborall had fallen upon the floor of his room in the 
London Bridge offices, and that he remained in the room 
speechless and unconscious, caused a throb of pain in the hearts 
of very many persons in addition to the directors and principal 
officers of the South-Eastern Railway Company ; and it is not too 
much to say that hundreds of persons waited the issue with the 
most painful anxiety and strong desire for his recovery. 

Mr. Eborall has been in failing health for several years past, 
and in the early part of the current year was advised by his 
medical attendant that perfect rest and release from the anxieties 
of, business were the only probable remedies that could be prescribed 
for him. On the suggestion of Sir Edward Watkin, chairman 
ofthe company, cordially supported by the board of directors, 
Mr. Eborall entered some nine months since upon a six months’ 
release from business. The greater portion of that time 
he spent in Scotland, in localities where company’s work and 
official cares could not easily reach him. The term was extended, 
but it would seem -without producing the desired result—the 
restoration of strength and tone to the system. Mr. Eborall 
resumed his duties about the beginning of the present month. 
A few days after his return we met him, and, congratulating 
him on being able to resume active duty, expressed the hope 
that he felt his health restored. The reply was given in a 
gently languid and hopeless tone—“I thank you; I am rather 
better, but not well.” 

On the morning of the 16th, Mr. Eborall left his residence at 
Lee Park, Blackheath, at the usual time, and apparently in his 
ordinary health. He was occupied, during the forenoon, in the 
offices at London Bridge, part of the time in consultation with 
Sir Edward Watkin, the chairman. About one o'clock his 
messenger, having occasion to enter the room, was startled and 
alarmed by Mr. Eborall’s appearance, and at once communicated 
his fears in the adjoining office; such help as could be given was 
immediately rendered. The attempt to keep him erect was in 
vain ; he had been struck with apoplexy, accompanied by, or 
causing, paralysis of the left side. Sir Edwar! Watkin was sent 
for, and in the room a few minutes after the occurrence. He at 
once directed all that seemed best to be done under the painful 
circumstances. Dr, Gervis, of St. Thomas’-street, was called in 
and saw Mr. Eborall very shortly after the attack. Bedding was 
procured, and a couch made in the room. Mrs. Eborall and the 
family physician, Dr. Quain, were telegraphed for, and arrived in 
about two hours. The patient was also visited by Dr. Hilton 
Fagg and Dr. Steele, of Guy’s; Dr. Legros Clarke, consulting 
surgeon of St. Thomas’ Hospital ; Dr. Clapton and Mr. Adams, 
the South-Eastern Company’s men. One or more of these 
gentlemen was with Mr. Eborall till the last, was also 
Mrs. Eborall, who bore the terrible blow with noble fortitude. 
But solicitude, attention, and knowledge of the healing art 
were all in vain; he had passed beyond the power of human skill 
or assistance, and the watchers had but to wait hopelessly for the 
end, which came on Friday morning at a few minutes past nine 
o'clock, shortly after which the lifeless remains of this lamented 
gentleman, who had “ died in harness,’ were removed from his 
business room to his private residence at Lee Park. The 
unwonted thick mufilers were lifted from the corridors, the 
deadening tan bark was swept away from the carriage way at the 
foot of the stairs, and “the place that knew him knew him no 
more. 

Before “ The London and North-Western” had become known 
as the style and title of a railway system, Captain Eborall, 
formerly of the Mercantile Marine, had become connected with 
one of the original sections of that now great and well-known 
line. His son, Mr. Cornelius Willes Eborall, the subject of 
this sketch, was born at Manchester in 1820. By the time he 
had reached a suitable age to enter upon special training for the 
battle of life, railway enterprise had begun to display its youthful, 
lusty vigour, and offered a tempting field for active and capable 
youths. Captain Eborall wisely determined to bring up his son 
to railway business. In early life the late Mr. Eborall spent 
some time in the offices of the Manchester and Sheffield Company, 
but his principal training for railway life was received in con- 
nection with the now almost forgotten East Lancashire Railway, 
that in one direction commenced at Blackburn, and proceeded 
thence to Burnley, with a main line by a fork at Accrington to 
Bolton, vid Slashlingden, Rossendale, and Bury. From Bolton 
the communication previously existed to Manchester. The East 
Lancashire, now part of the Lancashire and Yorkshire, of which 
Mr. Eborall, when still quite a young man, rose to be general 
manager, has been quite a nursery for railway officers, about half 
a dozen well-known principal officers in the present great com- 
panies having received their training under that comparatively 
small company. On the retirement of Captain Barlow from the 
South-Eastern Company in 1856, Mr. Eborall, purely upon his 
merits, was appointed to the important post of general manager 
of the company, an appointment he has held continuously ever 
since, discharging the duties in a manner alike creditable to him- 
self and satisfactorily to all concerned. 

During the seventeen years in which Mr. Eborall has held 
office as general manager of the South-Eastern Company nu- 
merous additions have been made to the system, amongst the 
most important of which are the new main line from Lewisham 
to Tunbridge, vié Chislehurst and Sevenoaks, and the Dartford 
loop line. 

Mr. Eborall has finished his life’s battle at an age when he 
should have been, humanly speaking, in his fully developed 
manhood. His early decease may to some persons appear unac- 
countable. The uninitiated have very inaccurate ideas as to the 
cares borne by a general manager, and the duties imposed upon 
him. With so many heads of departments, they are apt to 
consider him little more than the walking gentleman of the piece. 
Anyone possessing even a slight acquaintance with railway 
parliamentary business has some idea of the pressure it imposes 
uwtpon a general manager, in connection with the bills of his own 
company, and in connection with the bills of other companies or 
promoters affecting the interests of his company. The prepara- 
tion of the bills, the various stages of progress, attendance upon 
committees, service upon “the gridiron ”’—as the witness’ chair 
is styled —taking part in consultations—in a word, watching every 
point in progress ; negotiations out of doors in connection with 
parliamentary proceedings and new projects—all involve anxiety 
and a strain upon the mental resources which those only who have 
experienced it can fully appreciate. And all these, it must be 
remembered, are duties superadded to those discharged by the 
general manager as acting chief of the executive. Mr. Eborall’s 
organisation was too sensitive and delicate to bear such strain, 
and he accordingly succumbed. 

We have occasion to know that Mr. Eborall was regarded 
generally with much affection and respect by the employés of the 
South-Eastern Company ; the esteem in which he was held in 
the railway world is well known ; a wide circle of private friends 
to whom he had endeared himself will join with these in 
lamenting his death ; but the chief mourners of all will bea 
widow leit to bewail the departure of her companion in life, and 
a family of two sons and five daughters, who will join their 
bereaved mother in mourning their irreparable loss. 
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THE PROJECTED NEW LINE OF COMMUNICA- 
TION BETWEEN ENGLAND AND THE CONTINENT. 
Unper the above title a rather bulky quarto pam- 

phlet, from the pen of Mr, William F. Mulvany, of 
Dusseldorf, director of the Prussian Coal Mining and Iron 
Company, and largely engaged in the coal and iron in- 
dustry of the Rhine provinces, and printed for private cir- 
culation, has reached our hands. It is written in a rather 
verbose and diffusive style, and with now and then a dash 
of that wordy and windy piety and policy mixed strongly 
together, which Germany has taken the pattern of from 
its “ God-be-thanked Kaiser.” 

Mr. Mulvany was formerly, as some of our older readers 
may recollect, a Commissioner of Public Works in Ireland, 
but for the last eighteen years has been a resident of West- 
phalia, where he has become a successful coalowner and 
worker, and also ironmaster, as director of certain coal 
mining companies, partly of British and partly of German 
shareholders. His experience and intimate acquaintance 
with the resources and commerce of Rhenish Prussia, and 
with the railways of North and middle Europe and with 
their management, entitle his views to attention, and we 
therefore propose to place their substance, though in a very 
brief form, before our readers. 

In asingle sentence, then, Mr. Mulvany proposes to adopt 
Flushing, at the mouth of the Scheldt in Holland, for 
the grand port of entry to the whole of Europe east of the 
meridian of Brussels, if not of Paris, and also as a grand 
port of arrival and departure for transatlantic and other 
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ocean and mail steamers for theGermanempire. Flushing— 


Vlissingen in Dutch and German—was better known to our 
fathers in those days of the itl-fated Walcheren expedi- 
tion,” when Lord Chatham besieged and took it a barren 
prize from the French, than to those of our own genera- 
tion, by whom, unless for business, the town is seldom 
visited. The low, water-logged country around is still the 
abode of fever and ague as it was in 1808, when “ Wal- 
cheren fever” swept off hundreds of our soldiers and seamen. 
Its roadstead and port are situated in not far from the 
same parallel of latitude as Margate, which Mr. Mulvany 
proposes to make the corresponding port for passenger 
steamships on the English side, and from which Flushing is 
distant in a straight line about eighty nautical miles, while 
from Doverit isdistantabouteighty-fivesuch miles. Flushing 
roadstead is not encumbered, and has such deep water that 
after 1799, when it was taken by the French, the largest 
ships of their navy were able‘to enter and leave the old Dutch 
inner basin. The works of the harbour have been greatly 
extended and improved of late years by the Dutch Govern- 
ment, and two capacious basins now exist, as may seen by 
the small map on the next page, which we extract from Mr. 
Mulvany’s pamphlet. These can be entered at most times of 
tide by steamships of the largest class. As will also be seen 
by reference to the railway map, which we have taken 
from part of that produced by Mr. Mulvany, that it is 
now in connection with the whole system of Dutch and 
German railways radiating to the east, north, and south. 

The author of this project tells us he has examined all 
the ports from the Elbe to Boulogne, and gives a decided 
preference to Flushing over all those to the north-east of it 
because besides being unencumbered or barred like Notter- 
dam or Amsterdam—all these are blocked with ice for the 
long winter part of the year—and over all to the south-east, 
because, like Calais and Boulogne, he, as we think rather 
rashly, declares that they cannot be made into permanent 
deep water harbours fit for the reception of such large 
steam ships, viz., of the size and draught of the Holyhead 
and Kingstown boats, as he deems fitted for the British and 
continental traffic, to say nothing of the far larger steam 
ships traversing the ocean. 

These are undoubtedly great natural and artificial 
advantages for Flushing, but as yet even to approach the 
realisation of Mr. Mulvany’s aspiring notions, so much 
remains to be done that as yet we may say little or nothing 
of what is needed at present exists. As may be seen by 
the author’s plan of the harbour, he projects, as indis- 
pensable for the cross Channel steam traflic, two new tide 
basins, or rather one large tide basin, with a tongue-like 
jetty running out and dividing it. At one side of this he 
proposes that the Channel steamships shall arrive, be warped 
across in the narrow basin to take in coal, and then be 
warped to the other side of the jetty, and turned round 
ready to depart on from the other side of the jetty. Two 
lines of railway—one for arrival, the other for departing 
trains—occupy the surface of this jetty. There is scarcely 
need at this stage for consideration as to details of arrange- 
ment such as these, which are the same as those existing at 
Kingstown Harbour for the accommodation of the Holyhead 
steamships, and to which the author refers with approba- 
tion. Now as this Kingstown jetty was executed if we 
mistake not, long after Mr. Mulvany had ceased to have 
any connection with Irish public works, we may, without 
risk of offence, say that we are very far from being con- 
vinced that the arrangement is a good one, much less the 
best possible. 

Kingstown Harbour was designed as an asylum harbour 
only, and in old days of small ships and of no steamers. 
Its water area is small for existing wants, and when the 
Holyhead line of steamships was realised it was a matter 
of difficulty to find room and place for them to berth. The 
design for the jetty of 900ft. long by 80ft. wide was that 
of the harbour engineer, the late Mr. Barry D. Gibbons, and 
was professed by himself to be one only for making the 
best of a bad matter. We have had ample opportunities 
for observation, and we must say that the arrangement is 
defective, both for the landing and shipping of the passen- 
gers and for the management of these large steamships. The 


amount of baggage that appertains to the Dublin and | 


Holyhead passenger traffic wy not to be very large. 
It is far smaller, at any rate, than belongs to British aud 
continental traffic, and much less than that of transatlantic 
or Continental-going passengers, and the Holyhead steam- 
ships carry the mails, but no cargo whatever. Yet, with 
all this there is crowding and inconvenience upon the 
Kingstown jetty, and the discomfort of its bleak and ex- 
pe position—roofed, indeed, but open on all sides—is 


complete in wet and stormy winter weather. The system, 
too, of having either to steam or warp the newly-arrived 
ships round the exposed end of the jetty and alongside the 
departing side—or iuvolving towiug each ship round end 
for end—to {it her for going out to sea again, and warping 
off at that side to get her coal from floating colliers 
anchored off the jetty, is too troublesome and capricious, 
especially in winter. 

Now, were Flushing ever to become the great passenger 
port that Mr, Mulvany proposes, there would not only be 
vast masses of baggage and mails to deal with, but also, it 
must be held certain, that the cross-Channel steamships 
would carry more or less of bale goods, and of light and 
valuable cargo, all demanding large space. We, therefore, 
feel obliged to dissent from the adoption of the Kingstown 
Harbour jetty plan as an advisable model for Flushing, 
and should deem a large deep water tide basin far prefer- 
able. This should be partly but not wholly opeu to the road- 
stead. Alongoneside—say theleftoneinourcut—thearrival 
steamers should draw up and land passangers and baggage, 
the railway coming alongside, and the station being pro- 
vided there with ample refreshment-rooms, lavatories, Xc. 
As soon as discharged the steamship should steam up 
alongside the head of the basin and there coal, and thence 
be warped or steamed alongside the right-hand side of the 
basin opposite to that at which she landed her pas- 
sengers, and here she should take in her departing pas- 
sengers, baggage, kc. Hotels at great passenger ports are 
chietly needed by those who have arrived and are about to 
go to sea—not by those who have landed and are at once 
about to go on by rail ; the hotel ought, therefore, to be 
on the last-named side of the basin, with the railway 
running into its covered court. 

Were it not that the best arrangement for a great pas- 
senger ship basin—as a branch of harbour engineering—is 
involved in this, we should not have questioned, even thus 
far, upon a matter so much of detail in consulting the chief 
points of this very big project of Mr. Mulvany. 

The aim and result which the author holds in view is 
this, that by means of Flushing as a port, and co-ordinate 
improvements in the great trunk lines of railway of the 
Continent indicated by him, traffic might be so accelerated 
that passengers could reach the following places in the 
number of hours stated from time of departure from 
London, viz. : London to Hamburgh, 16 hours ; London 
to Berlin, Dresden, or Munich, 18 hours; London to 
Dusseldorf or Cologne, 11 hours; London to Vienna, 
24 hours; London to St. Petersburg or Constantinople, 
$s hours. These results may perhaps be quite possible, 
were all Mr. Mulvany’s notions as to alterations and im- 
provements on these continental trunk lines—as well as his 
steamships and harbours—to be carried out. This, how- 
ever, we way pretty confidently predict will never be 
done in our generation if ever, for it involves not only a 
very radical reconstruction of these lines—abolishing all 
level crossings—in a word, converting German lines into 
our best English ones— but demands what time alone can 
do, viz., the assimilation of German and other conti 
nental passengers, and the ways to which they have been 
habituated, penned, drilled, and treated like sheep or 
cattle, with Englishmen, permitted and accustomed to take 
care of themselves, and the greater freedom from re- 
straint which our degree of railway expedition renders ne- 
cessary. Stripped, then, of all obscurity, Mr, Mulvany’s 
project comes to be nothing more than a bare vision of 
splendid results, for the realisation of which not one single 
piece of the apparatus needful is already in existence—all 
is yet to be executed. There are, indeed, deep water and 
certain basins already at Flushing, but, according to the 
author’s own showing, the large tidal basins indispen- 
sable for the great steamships for Channel traffic, to 
say nothing of ocean-going steamships, have all to be 
created; and if this were done the German railway 
system and the habits of their management, and of 


continental passengers, must be revolutionised also, 
which involves dealings with many diverse railway 


and other interests, and with the still remaining shadowy 
Governments of many separated German States, besides those 
of conterminus nationalities and Powers. But besides all 
this, and supposing all this done, there is no harbour at all 
upon the British side to correspond with that of Flushing, 
if created. Margate, which Mr. Mulvany tacitly assumes 
as the British port, has no harbour at all fit for large 
steamships, and it is more than doubtful whether at any 
conceivable expenditure a steamship harbour fit for ships 
of 18ft. or 20ft. draught at all hours of tide, season, and 
weather, and of a permanent character, could be con- 
structed there. Mr. Mulvany, we have heard, proposes to 
form a sufficient harbour by the construction of an isolated 
breakwater off the present harbour, and, we presume, 
somewhat parallel to the trend of the shore. 

We cannot afford space to enter into such details as would 
suflice for a critical estimation of this project, and can only 
say that we believe it would not stand such an ordeal 
without appearing impracticable, and that owing to local 
conditions the cost would be enormous. If Margate be left 
out of the project, and the choice fall in lieu of it on Dover, 
we are not much better off. There is, indeed, at Dover, as 
at Flushing, already some sort of harbour, but one wholly 
insufficient to meet the wants of the large class of steamers 
already contemplated for the French and Belgian Channel 
traflic, to say nothing of those still larger to be superadded 
by this project. It comes, then, to this: that and after 
| we shall have created two great harbours and remodelled 
the railway system of the trunk lines of Germany, we may 
view Mr. Mulvany’s project as feasible. It is a significant 
element in his brochure, however, that no estimate of cost 
of any one part of the works required is given. 

Were the project ever to be carried out we have no 
doubt that the collieries and manufactories of Westphalia 
and Germany generally would benefit by the tide of traffic 
| poured into the existing small streams at present coming 

down to or entering by Flushing as a harbour. . 
| Nor can we doubt that with rushing provided with the 
| proper Rene of a great coal shipping port, Westphalia 
eal wa t reach the Thames and be sold on terms far more 
le to the metropolitan consumer than those to 
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which, for two years past, he has been compelled to submit. | tainly become the best of Prussian ports. Ought we to 

But there are other questions than those of mere com- | help by capital or any other means to bring this about? 
merce that now-a-days must enter into all such projects of | Those who know best the feelings of Dutchmen have long 
international communication. Political moves and com- | recognised how much the spirit of: national independence 
plications, and military and naval questions, must be taken | has ceased to be a living element. They hang on by the 
into account. Would it be to the interest of England | skirts of England, absorbed in money getting, no longer 
then—political and strategical—that Flushing should | the sons of the men whose self-reliance resisted to the last 
become a vast steamship harbour, or that a like great extremity Spanish tyranny, and rely upon us and our 
steamship harbour should be created at Margate, at the | money-getting necessities to fight for them against all 
very mouth of the Thames. We are disposed to answer | continental foes. It is not for us, therefore, to help to 
decisively, No. Great steam harbours, though intended | place the pistol in such feeble guardianship. Again, a 
for the uses of peace, are readily applicable to those of war- | great harbour at the mouth of the Thames, at Margate, 
fare and offence. Flushing once become such, and with | would inevitably have to be fortified effectually. It might 
German railways converging upon it, and German capital | become a landing-place for hostile as well as for friendly 
and interests largely involved, would add a powerful | fleets. The fewer such harbours we have to watch and 


{ 








LAKE SUPERIOR IRON TRADE. 

AFTER years of increasing prosperity the iron region is feelin 
the effects of the reverse times as keenly as it can we 
bear. Even before the panic reaction had overtaken them— 
stimulated by enormous prices for ore and iron, there had been 
over production. New mines yielding largely had aided to 
swell the increase of production of the companies, Contracts 
for the delivery of ore each season are usually entered into 
about February. During the past season it was found by furnace 
companies that they had obliged themselves to pay too much 
for ores, and there was an adequate demand for pig. When the 
stringency came on, and currency could not be obtained, they were 
compelled to repudiate their obligations. Consequently ship- 
ments by water close early this fall, and have about ceased. For cur- 
rency this mining district has had to depend upon its “iron 
money.” With scarcely an exception the drafts of the large min- 
ing and furnace companies are a good local circulating medium, 
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temptation to Prussia, and for the very reasons set forth | fortify the better. We already have Dover—a highly | and are a godsend in this emergency. It is good on deposits, 
for its preference over Kiel and all other Baltic harbours | defensible position—let us stick to it. ; SaaS Se not Ray drafts oon — —— 
by Mr. Mulvany—to encroach upon, if not to seize it, fora | In conclusion, it seems to us adverse to our mercantile | WOF OF && the Dest, work bu’ & nominal Torce. an inet, few com- 


naval station, and if Antwerp were rightly deemed “a| and our political interests that we should aid, however 
istol pointed at the heart of England,” much more would | indirectly, in establishing any Dutch or German port in a 


ies care to get out any great quantity of ore, and keep it on 


ump during the winter, for as soon as spring opens they can pro- 
duce it as fast as it can be drawn and shipped at the lakes. Some 


lushing then be so. position to menopolise the passenger traffic of so large an | of the furnaces have gone out of blast, and there are new ones 

It is no improbable notion that at the first suitable | area of Europe and of the East as seriously to damage the — not — — a ee ~~ furnaces 
opportunity Prussia, under cover of the name of the | interests of the existing Belgian and French ports on the pet recgp pecan P tomy Aone «Pg ed p Rote a A master ten 
German Empire, will solve the Luxembourg difficulty, | English Channel. We may need, or rather do at all times | purchases at high prices. athens tame enme 40 the is, 
which was skimmed over by our injudicious and pusil- [ need, a free passage ne France far more than through | clusion that the = i 


lanimous guarantee of the neutrality of that appanage of | Holland or Germany. 


f, then, Prussia—or, we crave | the heaviest of Gass companies 


ve been g too high a price for ores, and 
Cio ly or are now looking 


Holland, and now ensclave of Prussia, by bringing such | pardon, Germany—thinks fit and has p enough to | up opportunities to own mines and produce themselves the ore 
pressure to bear upon Holland itself as shall poe it to | make this Flushing harbour, well and 3 we , 00 | the iron. to run prey ony Ani . oe os a = 
declare itself part of the great German Empire. Luxem- | doubt, find how to deal with the event, if it ever comes mining - 


bourg, without any fighting, and without the power of | about, of which we have no expectation—~pro re nata ; 








smelt ores, and has resulted in its regular use by the Ishpem- 
ing Poot teetes of seventy-five ams of 


, in the 
remonstrance on the part of the guaranteeing Powers, would | but our own policy should at the least be not to afford | to thirty of charcoal, prod: iron of the first class, thus g 
then practically resolveitselfinto Prussia; and Flushing cer- | help or aid to the event. the question of its practical utility. —New York Times, 
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curious of the lot. Solid water or ice expands with heat but con” 
tracts suddenly as soon as it melts until it reaches 4 deg., when 
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the water has attained its maximum density. From 4 deg. water 
expands with either heat or cold. 
Hoping I have not intruded too much upon your valuable 
space, I remain, &c., JOHN WEBBER. 
Birkenhead, December 16th, 1873. 





Str,—I am sorry again to trouble you, but find I have omitted 
in my haste a very important portion of my intended remarks upon 
the above subject. 

{find I have omitted in my last letter, when dealing with the 
contraction question, to show the fallacy of the argument attempted 
to be based upon it, viz, : The contraction is assumed to be con- 
tinuous and throughout the mass, tending to its reduction in the 
same way asa force applied outwardly would act, whereas contrac- 
tion takes place all round the centre of the mass, thus leaving 
cavities in the metal ; so that the specific gravity of our friend’s 
girder ought to be compared with that of a hollow girder with 
closed ends, and I think he will admit the specific gravity of such 
a girder cannot be as great as if it was solid throughout ; con- 
sequently contraction supports instead of contradicting ba! theory. 

. BECK. 
Providence Works, Brown-street, Sheffield, 
December 17th, 1873. 


THE SO-CALLED “ BOXER” SHRAPNEL, 


Sir,—You must, of course, have expected that I could not pass 
over in silence the articlewhich appearedin your impression of yes- 
terday relative to the charges which I have formally brought against 
Major-General Boxer. At the same time, it is very undesirable 
that a grave—as I think, very grave—charge against a general 
ofticer, formerly holding a position of great confidence, should take 
the form of a newspaper controversy. In the words of my letter 
to Sir Henry Storks, of the 10th of October, 1871, printed in the 
Return to the House of Lords just published, I have brought a 
charge against General Boxer ‘‘of making an improper use of his 
former confidential position. I brought this charge plainly and 
straightforwardly in the very first sentences of my first letter of 
the 12th January, 1870. I have never shrunk from, or tried to 
qualify it, and it is supported by circumstantial evidence so strong 
as to amount to complete primd facie proof.” 

Twice over, once in my correspondence with the War Office, and 
once privately, I have offered to putin writing the fullest and most 
sincere apology to General Boxer if he could show that he had 
ever made, or even proposed, a shell on my oo previously 
to my communication to him in December, 1856. But this he has 
been utterly unable todo. I now publicly challenge him to refer 
the case to the sole arbitration of Sir William Erle, of the 
President of the British Asseciation, of the President of the 
Institution of Civil Engineers, or of any Professor of Natural 
Philosophy in the country. Will he accept the challenge? In my 
day an officer against whom such a charge was brought would 
never have rested until he had cleared his character before a court- 
martial or a court of enquiry. Mr. Cardwell’s views on the sub- 
ject are expressed in the published correspondence. But what 
would the Duke of Wellington have said? Meanwhile, however, 
I must say a few words. I cannot complain of any want of 
courtesy on your part, but, still, you writeasthe friend and apologist 
of General Boxer, and with a certain amount of prejudice which 
it is difficult to shake off. And what does your apology amount 
to? You have unconsciously taken types of shells in your illus- 
trations of Boxer’s that favour your views, while your reduced 
section of mine is slightly inaccurate. In the accompanying 
sheet you will find facsimiles of two cuts of Boxer’s ‘‘ diaphragm” 
shrapnel, and of the so-called ‘‘ Boxer-shrapnel” for rifled 
ordnance, given in Owen’s ‘ Modern Artillery,” and you will see 
that your diagrams are not quite the same, Still, this is really 
immaterial. I ask any man with a head on his shoulders, and 
eyes in his head, whether Boxer’s elongated shell and mine are 
not identical in the main features and principles, and also whether 

there is any remote resemblance between either of them and 
soxer’s ‘‘diaphragm?” These questions were at all events 
decided in my favour by Mr. Justice Grove, F.R.S., past 
Vresident of the British Association, while still at the bar, by 
Mr. Aston, Q.C., by Mr. John Horatio Lloyd, and by 
the Lord Advocate, whose opinions, deliberate professional 
opinions, together with the ‘‘case” submitted to them, 
are published ia the Return to the House of Lords, Both you and 
General Boxer raise a cloud of irrelevant matter, and lose sight of 
the main issue. Thus General Boxer accuses me of ungentleman- 
like conduct in bringing a charge against him, and also states that 
throughout his professional career he has ‘‘ taken special care to 
give no ground for accusations that he had pirated other men’s 
ideas ;” that he has “‘at times given up claims to originality ” to 
avoid such questions ; that he regards the appropriation of other 
men’s ideas with ‘‘ special contempt,” &c. ; while you devote a 
paragraph to showing how little effect a shrapnel bursting charge 
could have on the bullets, compared with the unexpended energy 
imparted to the whole concern by the charge in the gun, although 
you at the same time admit both the theoretical and practical 
truth of my argument to the contrary. Farther on you get into 
a discussion about long and short Entield rifles, while both you and 
General Boxer make the truly astounding assertion that the so- 
called ‘* Boxer shrapnel” for rifled guns is the same as his 
‘diaphragm !” In this case why did he patent it, and make an 
affidavit that it was both new and his own exclusive invention ? 
But brushing aside these cobwebs, I must set you right on one or 
two matters of fact:—(1) I did not use, or see, the di 
shells in the Crimea, but only the ‘‘ improved” shrapnel, whose 
bursting charge was in the centre of the bullets. (The “‘ dia- 
phragm ” has never, I believe, been used on service.) (2) The divi- 
sion in my shell was not “‘ soft felt,” but the hardest, strongest din, 


felt board that I could get. (3) I had a large and expensive Dol- 
land telescope in the Crimea, and, firing over ram , down 
streets, and at men, I had plenty of objects to judge di by; 
and could see very fairly well where the shells burst. I was an o! d 
deerstalker, and Brewers Ms skilled and rienced in judging dis- 
tances, (4) When I went to Woolwich, my shell was 
not produced to me at once. Its existence was denice 
It was eventually produced, not from the ‘left-hand side 
of the public entrance,” but from back premises, where 
it was hidden—entirely hidden—from view, and it had been taken 
to pieces. I had a witness with me. (5) General Lefroy decided 
against me. Yes, in secret, without my having seen or heard of 
General Boxer’s letter (which was held from me for sixteen months) 
upon which, and against the evidence of his own eyes, General 
Lefroy decided the case. I was permitted many months afterwards 
to see, but not to take a copy of this secret judgment, and I found 
that, as might have been anticipated, from the absence of a public 
investigation and of complete information, it was based upon a 
series of errors, one of which was a mistake of no less than six 
years (!) in the date of one of General Boxer’s writings—General 
Boxer's unscientific and unpractical wooden head and fallacious 
grooves I have dealt with in the published correspondence. 

But you feel that you have no sound argument to advance, for 
you are driven to trying to pooh-pooh the whole affair. After all, 
what is there in Mr. Hope’s shell? ‘‘ If General Boxer had been 
placed in the position of designing a shrapnel ‘for rifle guns,’ 
what would he have invented? Would he not have invented 
just what Mr. Hope invented? So that after all, if Mr. Hope had 
not invented it, and if rifle guns had been adopted, and if Sir W. 
Armstrong’s father had died as a boy, and if the segment shell had 
not been invented, and if it had not been adopted, and if some 
one (who?) had placed General Boxer in the position (what?) 
of designing a shrapnel for rifled guns, ig you know General 
Boxer would, of course, have designed Mr. Hope’s shell, or, if he 
hadn’t some other fellow would, or at least might have; so that 
it is quite clear that there is no pretence for any claim to origin- 
ality on the part of Mr. Hope.” Q.E.D. 

This argument is ingenious, and susceptible of wide application. 
For instance, if Mr. Siemens had not invented that furnace of his, 
and if the price of coal had risen, and if some one “had placed 
me in the position of designing it,” I feel perfectly convinced that 
I should have designed it, only I didn’t. But I am afraid that 
this argument, besidss being somewhat subversive of the patent 
laws, is scarcely new. I remember once hearing a story of a 
strange old sea captain, one of those ‘‘schemers” that my friend, 
Mr. Bramwell, delighted us with at the British Association last 
year, who thought he was a very fine fellow because he had hap- 
pened to be the first man to visit a certain well-known country, a 
place in fact that every one knew all about, only nobody had ever 
before happened to place anybody else in the position of visiting 
it; however, the old sea captain felt annoyed at this view of the 
affair, and placed himself in the position of performing a very 
simple trick with an egg. Again his friends protested that any 
one of them could have performed the trick if anyone had placed 
them in the position to perform it. Just so. But, after all, whatis 
invention? Is it not a restless ‘‘ placing of yourself in the 
position” to do something that no one else has done? I claim to 
have ‘‘ placed myself” in this position as regards the most de- 
structive projectile ever used, and described by General Boxer 
himself as one of the greatest improvements in modern warfare, 
to which I add that it is also one of the very few which is entirely 
original. 

1 appeal to you, Sir, and the press generally, to support me in 
insisting upon ‘‘ an investigaticn in broad daylight,” which is what 
I have asked for, instead of the secret hole-and-corner snubbing 
from which my past services could not protect me ; and if the pre- 
sent offensive treatment to which inventors are subjected by the 
irresponsible clerks in the War Office can be put an end to, my 
snubbing will not have been suffered in vain. W. Hope. 

Army and Navy Club, late 7th Royal Fusiliers. 

20th December, 1873. 

P.S.--You are very careful alwaystocall me ‘‘ Lieutenant” Hope, 
to show the gulf that separates me from ‘* General ” Boxer. I sold 
out in 1857, but when I was a lieutenant, General Boxer was only a 
captain, and I had commanded my company after the first few 
weeks that I was in the Crimea, and in addition to taking part in 
the stormings of the 7th of June, 18th of June, and 8th of Sep- 
tember, ‘‘ placed myself in the position” (namely, on the top) of 
saving the principal powder magazines of the Allied Armies, con- 
taining, according to the Gazette, 160 tons of powder, on the occa- 
sion of the great explosion of the French and English siege trains, 
for which I received the especial thanks of Sir Charles Van Strau- 
benzee, commanding my division, and of Sir John St. George, com- 
manding the siege train; while to this day General Boxer has 
never seen a shot fired in anger. Before entering the army I was 
at Cambridge, and oddly enough at the same College with my par- 
ticular friend Sir Wm. Palliser. So much for the “ —a 

_ 2 


[We feelthat any comment on the preceding letter would 
prove useless. Our correspondent—we are really afraid to use 
the words ‘‘ Lieutenant ” Hope lest we should give offence—has 
left our arguments untouched, and has found it impossible to 
throw any new light on the subject, or in any way to modify the 


the question at issue, 


the felt, unkind readers will, we fear, assume 


any way. 


of General Boxer, can possibly affect a question of priority of 
invention. That Lieutenant Hope served with much credit to him- 
sdf in the Crimea, no one has, so far as we are aware, disputed. 
Indeed, taolieang te borne to this by a circumstance which our 
correspondent’s desty has prevented him from mentioning, 
namely, that he was one of the earliest recipients of the Victoria 
Cross.—Eb., E.] 








THE BRIXTON BATHS, 


S1r,—The directors of the Clapham and Brixton Baths Company, 
Limited, feeling that those interested and the public generally 
would be pleased to hear of the of my for supplying 
with water from an artesian well the magnificent swimming bath 
now nearly erected by the company in the Ferndale-road, Shep- 
herd’s-lane, Brixton, under the superintendence of the architects, 
Messrs. Fowler and Hill, venture to ask you through the medium 
of your valuable paper to give publicity, by inserting this letter, 
to the following facts :— ee 

On the 26th of July last the then Lord Mayor, Sir Sidney H. 
Waterlow, Bart., laid the foundation-stone of the above named 
building, and at the ceremony expressed his opinion that the com- 
pany itself was formed for a praiseworthy object, and that he 
considered the financial success turned upon the manner in which 
we obtained our water supply. I have now great satisfaction in 
announcing that a well has been dug and bored to a depth of 418ft. 
+Gin., and that we have entered asubstratum of water which rises to 
within 83ft. of the surface of the ground, and by all our trials, 
both by hand and steam during the last three weeks, we have been 
unable to lower the water in the least, although the pump has 
thrown at times upwards of 200,000 gallons without stopping. 

The directors are therefore fully satisfied that the ve now 
btained bundant and 094 supply of pure, bright, and soft 
water, which will be contin flowing into the bath at avery 











trifling expense. ArtTHuR T. TIMEWELL, Managing Director, 
142, Ferndale-road, Shepherd’s-lane, Brixton. 
December, 1873, 








A MONITOR AT SEA, 

A CORRESPONDENT of the New York Times, writing from on 
board the Powhatan, Nov. 28, gives the following interesting par- 
ticulars concerning the behaviour of a monitor in a gale :—The 
correspondent says : “‘ We are back again within the capes of the 
Delaware, just outside the breakwater, and in sight of Lewes. At 
7.45 p.m., Wednesday, with the monitor Manhattan in tow, we 
dismissed our river pilot and passed out to sea, the weather being 
fine and the night starlight. The monitor had behaved very well in 
coming down the Delaware Bay, rolling and pitching little and 
steering with readiness, and during Wednesday night there was no 
trouble in getting her along. But yesterday morning a fresh wind 
sprung up from the south-west, proving quite squally at times, 
and at 5.15 a.m. the Manhattan signalled to the Powhatan to slow 
down, so as to equalise the strain-upon the two towing cables. At 
8 a.m. the wind from the south-west was stronger and more 
squally, and the sea could be seen breaking in floods over the bows 
of the monitor and sweeping her whole deck. Green seas struck 
square against the turret and dashed over into it. (We learned 
afterward, indeed, that these seas hurled the men from the wheel 
and left her uncontrolled.) Meanwhile she made bad weather, not 
minding her helm readily, and rolling and plunging very uneasily 
and heavily. We observed that the men of the Manhattan were 
engaged in clearing her boats, asif preparing for an emergency. 
We could see, too, that her ventilators had been washed away. 
The wind was almost dead against the course we were pursuing, 
and although the Powhatan breasted it with ease, it was very 
evident that it was too much for the monitor. At 8.5 a.m. 
Captain Beaumont signalled to the Manhattan the question : ‘‘ Are 
you leaking?” ‘‘ Commander Yates signalled in reply : ‘‘ We are 
leaking under the turret chamber, but pumps are going and clear 
her nearly as fast as she makes.” After observing the laboured 
movements of the Manhattan for some time further, Captain 
Beaumont gradually put the Powhatan before the wind, to ease 
the monitor, and at 9.20 changed the course to north north-east. 
At 9.50 a.m. the commander of the monitor signalled: ‘‘ Cannot 
go head to sea; bilges are not free.” The Powhatan signalled 
back : ‘‘ Inform me when you can continue on passage without 
danger to yourself.” The reply from the monitor was: ‘‘ I under- 
stand: I will let you know as soon as I can.” At 10,20 the 
Manhattan signalled : ‘‘ There will be serious trouble if we go head 
tosea; we take inwater.” Powhatan inquired, ‘‘Where would you 
take in water most going head tosea?” The reply was, ‘‘ Over and 
under turret chamber.” The Powhatan had by this time changed 
course to due north, off Chincoteague Bay. At eleven o’clock the 
Manhattan signalled, ‘‘Think it advisable to return to break- 
water.” Powhatan responded, ‘‘ We are bougd there.” About 
five minutes after the Manhattan signalled, ‘‘ We have found a 
place where we cansee daylight underthe turret.” There wasnow no 
doubt about it that the monitor should be got out of the sea as soon 
as possible if we wished to save her. Nevertheless, at 12.45 p.m., 
Captain Beaumont inquired, ‘If the wind moderates, and hauls 
to the westward, will you be in condition to proceed on our passage 
south?” Commander Yates replied, ‘‘ The condition of our bilges 
is such as to make it impossible.” At 2 p.m. we sighted Cape 
Henlopen, the weather being overcast and squally, with the wind 
still from the south-west. At 3.30 p.m. stopped to take a pilot on 
the Manhattan, and at 5.15 p.m. cast anchor just outside the 
breakwater, within Capes May and Henlopen. We cast off the 
hawsers by which we, towed the monitor, and sent men in boats 
to assist in taking them aboard ; but it was found impossible to take 
on one of them, which was buoyed and set adrift, to be taken up to- 
day. The monitor steamed slowly to a position inside the break- 
water, and there anchored, 

Immediately after we anchored Captain Beaumont took a boat 
and wentaboard the Manhattan to learn hercondition. He foundher 
leaking badly everywhere. Officers and men were all wet from 
head to foot, and their bedding, &c., was soaking. The water had 
flooded everything and was still pouring in. One of the supply 
engines to the boiler was disabled, and the bilge-pumps were 
choked with chips and shavings left there by the workmen of 
Cramp and Son, the contractors, who had repaired the vessel. All 
but one of her ventilators had been washed away, and one immense 
flood that poured into the turret had carried away the log-book. 
Some of the 450-lb. shot in the turret had become loose, and rolled 
about, to the danger of crushing everything that came in their way, 
and it was found impossible to secure them. When it was found 
that the leakage was so bad, Commander Yates, just before the 
Powhatan changed her course before the wind, ordered the boats 
to be cleared, and distributed life-preservers, expecting to go down 
within twenty minutes. But the decision of Captain Beaumont 
in changing his course, and thus easing the monitor, saved her, 
While the sea was breaking at its worst over the bows of the 
Manhattan and against her turret, rushing in both under and over, 
assistant engineer John Lowe, and a seaman, with great daring, 
ventured down with a cable, which they succeded in adjusting 
around the base of the turret on the outside, to aid in keeping out 
the water. Meanwhile blankets and clothing were packed on the 
interior of the base for the same purpose. It is not at all likely 
that the Manhattan in her present condition will be ordered to 
Key West. If she should, a disaster will surely occur. She must 


facts. We have examined the drawings to which he refers, and | return to Philadelphia for repairs, and will probably go out of 
failed to find any inaccuracy in the slightest degree affecting | commission for a while. 
Possibly we should have been more | upon the Philadelphia contractors who so imperfectly did the work 
successful had our correspondent pointed out in what the | for which they were so well paid by the Government; while 
inaccuracy consisted. Even conceding that we were wrong about | great praise is accorded to Commander Yates, his officers and men, 
that our | for their gallant conduct. 
correspondent cannot know much about what takes place within | the highest terms of the behaviour of all under him, The Manhattan 
a gun on the ignition of the charge, if he imagines that the | has no breakwater, and the top of her turret is straight up and 
hardness or softness of a felt wad can affect the result in| down, instead of being shaped like an inverted bell. 
We venture to call our correspondent’s attention | defects were remedied, she would labour less in the sea and ship 
to the obvious fact that neither his military status, nor that | less water, so all authorities agree. But at best she is unfitted for 


Curses both loud and deep are showered 


Commander Yates himself speaks in 
If those 


rough seas, and brave men ought not to be sent to meet death in 
her like rats in a hole. The opinion is very generally expressed 
that monitors should be used exclusively for harbour defences, or 
at the entrances to bays and rivers, and that they should be con- 
structed where they could reach the points designed for their use, 
without venturing to sea. They are exceedingly uncomfortable, 
even if kept dry; but it seems impossible to keep them so, and the 
Ts dampness renders them very unhealthy. The Powhatan 
1as had much experience in towing this class of vessels, and several 
of her officers have served upon them. Captain Beaumont himself 
carried the Miantonomoh across the Atlantic and back. It is true he 
— in high terms of that vessel, but all the other officers concur 
that they would prefer to stay out of any monitor. Some of them, 
however, are much better than others, and where the work of their 
construction and repair is faithfully and skilfully done, life in them 
is endurable. But the Manhattan seems to be the worst of her 
class, and has always borne ill-luck.” A later dispatch reports the 
Powhatan and Manhattan arrived at Wilmington, Del., December 1. 
The latter is still — badly in the steerage, and on the 
passage up the river took hogsheads of water in under the turret. 
Captain Lee Davis arrived on a tug soon after she anchored, with 
orders from the a of the Navy for a full resurvey of the 
monitor. It will probably take several days to repair her. 





DEATH OF Mr. Jackson.—Mr. Thomas Garbutt Jackson, the 
well-known contractor for public works, died at Stockton on 
Wednesday last, aged 57. He was for a number of years in the 
employ of Messrs. Bolckow and Vaughan at Middlesbrough, the 
latter part of the time a financial manager, and afterwards me 
a partner in the firm of Jackson, Garbutt, and Trowsdale, the 
contractors for the great viaduct at Yarm, on the North-Eastern 
Railway. The firm attained celebrity in the Uuited Kingdom, 
and since then have executed many railway and other public 
works. Mr. Jackson died from heart di % 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


3324. Jonn Epwin SHERMAN, | Norbiton Hall, Surrey, “‘ Improvements in 
the = or p of iron, and of oa iron? —-14th October, 








1873. 
— eS 


Manchester, “ I ts in producing or 
— oy 23rd | October, ‘1873. 
3504. = '#oMAS PoMEROY, buildi London, “ An 





improved finger-guard and rest ‘for pens or penholders.”—28th October, 


1873. 

3538. Henry Tomurn, Pellatt-road, Lordship-lane, Dulwich, Surrey, 
“Improvements in railway crossings.’ "—30th October, 1873. 

2642, "Winaaane James Martin, B ord, Yorkshire, & Improvements in 
seats and desks for schools.”—8th November, 1873. 

3662. Samuet Howarp, London-road, Luton, Bedfordshire, ‘‘ Improve- 
ments in the ornamentation of straw hats and bonnets and other 
coverings for the head, and in the apparatus employed therein.”—11th 
November, 1873. 

$724, Jomn Henry Jonnson, Lincoln’s-inn-fields, London, ‘Im: 
in apparatus for propelling on rail and tramways and in brakes for the 
same, parts of which improvements are applicable to the raising and 
lowering of cages in mine shafts.”—A communication from Thomas 
Melchiorre Agudio, Paris. —15th November, 1873. 

$766. Samuet Howarts, Raura Howartn, and GrorcE HowartTa, 
Rochdale, Lancashire, ‘‘ A new method of making paper.” 

3781. WiLtt1am Wuire, Thurlow-road, Hampstead, Middlesex, ‘‘ Improve- 
ments in the precipitation of sewage pone oe other "foul waters, and the 
preparation of precipitating materials.” 

8787. Tuomas Bennetr, “ Improvements in preparing or forming bars 
of iron for piling and "in the mode of piling the same.”— 20th November, 
1873 

3800, Henry Tasker, Waterloo Ironworks, near Andover, Hants, “ Im- 
provements in portable steam engines and traction engines.”—2)st 
November, 1873. 

3823. GEORGE ALFRED Poore, Belle Vue, Bradford, Yorkshire, ‘A new 
or improved means of and apparatus for indicating the depth of water 
under vessels afloat, partly by nical means and partly by elec- 
tricity.” —22nd November, 1873. 

3837. Pav Epmunp Wertin Bassge, White Horse-street, Portsmouth, 
Pm — in the construction of guns and gun carriages.”—24th 

oven 

3864, ALFRED VINCENT Newton, Chancery-lane, London, “‘ na on 
in the manufacture of waterproof boots, shoes, and ters.”—A com- 
munication from Frederick M. Shepard, "New York, U.S. 

3869. THomas ALFRED WILLIAM CLARKE and Broperick FLower Donis- 
THORPE, Leicester, “Improvements in the padding or stuffing of 
,- ho! , cushions, and various articles of dress, and in the method 

pre the same.”—26th November, 187% 

3801. Joun Lee, Warwick-lane, Newgate-street, London, “‘ A new or an 
improved bin for collecting street refuse, and appliances in connection 
therewith.” 

88¥5. witt1AM Hoposon and Francis Lea, West-end Mills, Bradford, 
Yorkshire, “Improvements in apparatus employed in spinning and 
twisting wool and other fibres.”—usth November, 1873. 

3906. Henry Smitn, Henrietta-street, Covent-garden, London, “‘ Improve- 
ments in candle-holders.” 

3912. Grorcr Lamp Scorr and WiLt1am Epwin Heys, Manchester, ‘‘ Im- 
provements in cupolas and blast furnaces, or other furnaces used for 
similar purposes.”—29th November, 1873. 

3944. Henry Besser., Bristol, Gloucestershire, and Jonn ALLRIGHT 
WHEELER, Westwood, Wilts, “Improvements in the manufacture of 


asses,” 

3046. Joseph Joun Perry, Red Lion-square, Londen, and WILitiaAm 
Epwarp Witey, Birmingham, “Improvements in pens or marking 
instruments.” 

3950. ADAM MiLtar, Brooke-street, Holborn, London, ‘‘A new or im- 
nate J —- apparatus for scoring or registering numbers.”—2n/ 

ecember, 1873. 

3956. Witt1aM Epwarp Gepoer, Wellington-street, Strand, London, “‘ An 
improved button and novel process of button fastening.”—A communi- 
cation from Louis Ignace Gras, Rue des*Couteliers, Moulins, Allier, 


ce. 

$95", ARTHUR CHARLES Henperson, Southampton-buildings, Holborn, 
London, ‘‘ Improvements in match- boxes for automatically lighting 
the matches.”—A communication from Jules St. Anne, Bordeaux, 
Gironde, France. 

£061. Witt1aM Tuomas Ho.vanp, Llanelly, Carmarthenshire, ‘‘ Improve- 
ments in fettling for puddling and boiling furnaces.” 

3962. WiLL1aM CunnincHaM, Dundee, Forfarshire, N.B., ‘‘ Improvements 
in machinery for carding jute, flax, hemp, and other fibrous materials, 
and in part applicable to the delivering parts of other machinery.” 

3964. JaMEs CLARKSON, Islington, London, “ Improved means of fasten- 
ing, connecting, or securing artificial teeth.’ 

3965. WIL) Liam Apair, Liverpool, ‘‘ Improvements in and applicable to 
fog horns.” 

8966. Francis Grorck Pearson and James Grinotp, Hope Works, 
Sheffield, “ Improvements in the manufacture of manure and other 
similar forks.” 

3967. Cartes Barton, West Bromwich, Staffordshire, “A new mode of 
preserving or protecting, ornamenting, finishing, or emblazoning the 
whole or certain parts of locks and latches.” 

8968. Joun CawTHuorn, Church-street, Greenwich, Kent, ‘‘ Improvements 
in movable sashes and their frames.” 

3969. JAMES WoRRALL, Manchester, ‘‘ Improved machinery for finishing 
cut-pile fabrics.” 

3970. Witaram Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in apparatus for signalling by night.”—A communication from 
Gustave Marie Albin Stephanie Douillard, Paris. 

8971. Lupwic OrreNHEIMER, Manchester, “Improvements in the pro- 
duction of tiles or slabs for floors and walls.” 

3972. Epwarp Pickrrino, Littlecot, Streatham, Surrey, ‘‘ Improvements 
in the permanent way of railways. 

8973. BensAMIN FRANKLIN Seatan, Southampton-buildings, London, 
** An improved printing press.”—A communication from John Thomas 
Ashley, Brooklyn, New York, U.S. 

3974. BensaMIN FRANKLIN FULLER, Southampton-buildings, London, 

“An improved automatic paper feeder for printing presses and other 
machinery.”—A communication from John Thomas Ashley, Brooklyn, 
New York, U.S. 

3975. CHARLES PieRRE NEWTON WEATHERBY, Southampton-buildings, 

London, “ An improved process and apparatus for preserving wood.” 

3975. Joun EpMuND RusseE.i, Bread-street, London, ‘* Improvements in 
tucking devices and guides for sewing machines.—A communication 
from Eugene Bouillon, New Orleans, U.S.—3rd December, 1873. 

3977. Witttam Percu, Cardiff, Glamorganshire, and WituiamM Pacer 

liacs, Bloomsbury, London, ‘‘ Improvements in supplying compressed 
air to machines or apparatus for the purpose a obtaining motive 


3078. WittaM Rosen Lake, Southampton-buildings, London, ‘An 
improved process of welding ‘iron and steel.”—A communication from 
Joseph Popping, New York, U.S. 

$979. Saut Samuet, Half Moon-street, Piccadilly, London, “ Improve- 
ments in the construction of rolls for wool washing and other 
machinery, and for the purpose of exp the moisture out of wool 
and cotton fibres, and also other senontaie. '—A communication from 
George Stewart, Sydney, New South Wales. 

3980. Wrtt1am Tasker, Halifax, Yorkshire, ‘‘ Improved hi for 





vements 


ments in folding chairs and other articles of furniture.”—A communi- 
cation from Petrus Vanloo, Paris.—4th December, 1873. 
4000. Paut Raovt pg Faucueux p’Humy, Castle-street, » Holborn, London, 
“‘A new and improved fastening or attachment adaptable as stoppers 
| for bottles, for unions, couplings, or other connections for various 
| objects, and also for the application of parts thereof to other useful 
rposes.” 


pu 

4001. Taomas Goope Messencer, Loughborough, Leicestershire, “ Im- 
provements in pipe joints and in the couplings thereof.” 

4002. Witt1am SourHwoop, Penrhyn, Cornwall, and Freperick CHARLES 
ae ege Penzance, Cornwall, ‘‘ Improvements in the mode of pro- 
pe Ps. 

4003. Ropert Heywoop, Manchest ts in horse collars.” 
—A communication from John Heywood Michigan, U.S. 

4004. Evtior Hixcuuirre, Black Dog Mills, Leeds, Yorkshire, “ Im- 
—— in machinery fur flocking woollen or other woven or felted 





4005. Witi1aM Brrp Repisu, Liverpool, “‘ Improvements in and connected 
with fire-grates.” 

ae Isaac Careess, Walsall, Staffordshire, ‘‘Improvements in horse 

collars.” 

4007. James Henry Stapies WILDsMitn, Birmingham, ‘‘ Improvements 
in the manufacture of artificial manure and in utilising residual pro- 
ducts of the said manufacture, part of which improvements are also 
applicable to the manufacture of artificial bone.” 

4008. Danie, McDowe tt, Waterford, Ireland, ‘*‘ An improved churn.” 

4010. James Finta West, Lynmouth Lodge, Reigate, Surrey, “‘ Improve- 
ments in trellis suitable for training vines or other trees of similar 
growth in vineries, o: houses, conservatories, and elsewhere.” 

4012. ALEXANDER MELVILLE CLARK, ie, London, *‘A new or 
improved material to be used as a subs tute for window glass.”—A 
communication from FE: dmond Antoine ‘ d’Argy, Paris 

4014. MaxiMiLiAN BaERLEIN, its in the process 
of sizing, stiffening, and otherwise pre} - yarn for weaving, and in 
apparatus for dyeing, sizing, stiffening,and otherwise preparing yarn. 

— 5th December, 1873. 

a = ee Rkap, Old-street, St. Luke’s, London, ‘‘ Improvements in 

ilers.” 

4017. Wittiam Martner, } in apparatus used 
for the purpose of ah or filtration of fluids or infusions, and 
the precipitation of bodies held in suspension in fluids."—A communi- 
cation from Manuel Leopold Jonas Lavater, Cité Rougemont, Paris. 

4018. JuLius Sue_pon, Edgley, near Stockport, Cheshire, “ Improve- 
ments in the construction of machinery or apparatus for stretching the 
tips of felt hats.” 

4019. Epwarp Crozier Sippatp Moore, Portland, Dorsetshire, ‘ An 
improved system of supplying fuel for combustion, the coal or other 
combustible materia! being supplied underneath the burning coal or 
other material, whereby economy is effected in its combustion.” 

4020. Francis Pace, Thurles, Tipperary, Ireland, ‘‘ Improvements in 
apparatus to be employed in the moulding of artificial fuel when in a 
wet or pasty condition.” 

4021. WILLIAM Crees Tay.or, Liverpool, 
valves.” 

4022. Georce Hatt, Tranmere, Cheshire, 
knobs to spindles in door furniture.” 

4023. Dante Jones, Petistree, near Wickham Market, Suffolk, 
provements in obtaining and applying motive power. 

4024. THomas Lockwoop and ALLEN CHAPPELL, Linthwaite, Yorkshire, 
“* Improvements in looms for weaving.” 

4025. ALFRED WALKER, Accrington, Lancashire, 
Hansom cabs.” 

4026. Frank Wirtu, Frankfort-on-the-Maine, Germany, ‘‘ Certain im- 
provements in ropes and carriages employed upon tramways, and in 
the apparatus connected therewith.”—A communication from George 
Sigl, Vienna. 

4027. Jonny Henry Jonnson, Lincoln's-inn-fields, London, “ Improve- 
ments in the treatment of wocl, silk, and other animal textile 
materials, whether in a raw or manufactured state.”— A communication 
from Jean Baptiste Frezon, sen., Paris. 

4028. ALrrepD WELCH, Southall, Middlesex, “ Improvements in apparatus 
for feeding and watering cattle during railw: ay journeys. 

4029, Rosert OKELL, Manchester, “‘ Certain Suaeuoumeeie in harness for 


horses.” 
4030. Joseph Tuomas Partour, Southampton-buildings, London 
floating batteries, forts, and other 


“Improved armour for ships, 

structures.”—6th December, 1873. 

4033. Marcettn Rene Bovusv, Boulevart Sebastopol, Paris, ‘‘ Improve- 
a in the manufacture of oil and in the apparatus connected there- 
with. 

4034. Henry Moore, Glasgow, Lanarkshire, 
roadways or pavements.” 





aot “Ty + 





“Improvements in safety 
“Improvements in securing 


“Im- 


“Improvements in 


N.B., “An improvement in 


4035. MichareL McSnerry, Limerick, Ireland, and ALEXANDER NISBET, 
Glasgow, Lanarksbire, N.B., “Improvements in the fire-places of 


cooking ranges.” 

4036, CHARLES Jonn GALLOWAY and Jonn Henry Beckwith, Manchester, 
“‘ Improvements in steam boilers.” 

4037. Witu1am Lancaster, Accrington, Lancashire, ‘‘ Improvements in 
apparatus for transmitting variable speeds to revolving shafts or 
axles.” 

4038. Henry Cockey and Francis CartstorHer Cockey 
setshire, ‘* Improvements in gas stoves.” 

4039. Water Ha.step Cortis Sraxrorp, Westminster-chambers, 
Victoria- street, Westminster, “‘Improvements in earthenware pipe 
joints.” 

4040. WituiamM Ropert Lake, Southampton-buildings, London, “Im- 
provements in drawers for men and boys.”--A communication from 
John Joseph Fitz-Patrick, Philadelphia, Pennsylvania, U.S. 

4041. Jonn WILLIAM Scort, Victoria House, Worceater, “* Improvements 
in stud buttons or lacing studs for boots, shoes, and other garments. ’ 

4042. Luke TurNex, Leicester, ‘‘ Improvements in looms “for weaving 
elastic fabrics.” 

4044. ARTHUR WAITHMAN, 
twine.” 

4045. Tomas ConsTANTINE Fawcett, Leeds, Yorkshire, “ Improvements 
in brickmaking machines.” 

4047. ALEXANDER Metvitie CLark, Chancery-lane, London, “Improve- 
ments in mills for hulling maize."—A communication from Valentine 
Winters, Dayton, Montgomery, Ohio, U.S., and Robert McGregor, 
Alexander McGregor, and Robert Henry Minister, Baltimore, Mary- 
land, U.8.—8th December, 1873, 

4048. WitL1aM WaLker, Liverpool, ‘‘ An improved system for the treat- 
ment and utilisation of peat, and in the apparatus therefor, parts of 
which are peculiarly applicable to the roasting and smelting of 
powdered sand and other small metallic ores.” 

4052. Rosert Fawcett Tuomrson, Barnard Castle, Durham, “ Improve- 
ments in the construction of saws." 

4053. Witit1am Witcox, Bushey, Hertfordshire, ‘ Certain improvements 
in trucks or wagons for the conveyance of cattle and other animals by 
railway, one of such improvements being also applicable to carriages 
for the conveyance of invalids, and to railway carriages generally.” 

4054. WALTER OLIVE Pacmer, Clapham-road, Surrey, ‘* Improvements in 
wheels and axles for railway, tramway, or other rolling stock.” 

4055. Jonn Harrinoton, Ryde, Isle of Wight, ‘Improvements in the 
method of binding together a number of sheets or leaves of paper or 
other material.” 

4056. Matrnew Topp, Bradford, Yorkshire, 
utilising exhaust steam.” 

4057. Jonn Cornrortu, Birmingham, “Improvements in machinery for 
the manufacture of cut nails and tacks,” 

4058. WittiuMm Nery and Francis Aucustus Remincton Netti, Bold, 

hire, “* Improvements applicable to railways and engines or 


» Frome, Somer- 





Manchester, “Improvements in finishing 


“Improved apparatus for 





forming and welding and _ finishing couplings used for connecting 
steam, gas, and water Co '—A communication from Mildred Blakey, 
Etna, “Allegheny, Pennsylvania, 

8981. Epwarp Srorey, Liverpool, “An improved bed applicable for 
saving life at sea.” 

2982. Witt1am Jones, Bedford-street, Loughborough, 
« imgvovoments in ap tus for uniting, by sewing together or 

parts of looped, knitted, or other fabrics.” 

3983. Ween WHITTLE, Harborne, Staffordshire, “Improvements in fire- 
laces, and in the mode of heating ovens or apparatus used in cooking 
‘or domestic purposes.” 

3985. Pierre Vicourcux, Rue de la Fidélité, Paris, “Improvements in 
the manufacture of certain bituminous materials.” 

8986. James Burton, Gloucester-road, Regent’s Park, London, “A new 


or improved sash fastener.” 
Boulevart Peete, Paris, “An 


Leicestershire, 


3987. Jean Baptiste DeLAVAULT, 
improved advertising envelope and combined letter pal 

3991. HenRt Aprien BONNEVILLE, Piccadilly, London, “ improved means 
for using with the sewing ines the thread balls."—A communi- 
cation from Marc Klotz, P: 

3992, ALEXANDER KAIsER, ‘Au bourg, Bavaria, 
balance to be used for eT grains, farina, and as 

substances.” 

8903. James MALLISON, eo les, near Bolton, L 
ments in the processes of bleaching, mordanting, and adkesa rn.” 

2994, Wittiam Ramsey, Fayence, London, “An ieevovenent 
in tting instrumen: 

8996. Josepn TWEEDY, ae 


hi “ 





“A new automatic | 
similar 4067. 
| 


pore meen running thereon.” 

4059. MinsHALL BAXTER, aeegeeae, Kensington West, London, 
“ Improvements in seed drills.”"—A communication from Alfred Ernest 
Hollings, James-street, Hamilton, Ontario, Canada. 

4060. Leon Dupont, Covent-garden, London, “Improvements in gas 
burners.” —9th December, 1873. 

4061, WiLt1am Houtston Moroan, Gloucester, ‘‘ Improvements in com- 
pounds for removing and preventing incrustation in steam boilers, and 
in apparatus for introducing the same or other fluids, which apparatus 
is also applicable as a steam lubricator.” 

4062. Henry Sruper, Manchester, “‘Improvements in floating break- 
waters.” 

4063. THomas Asnrorp, Birmingham, “‘ Improvements in machinery for 
the manufacture of cut nails, tacks, and brads. 

4064. Epwarp Davies, Live: l, and SrepHen Daw son, Manchester, 
“An improved feed-water heater ag fuel economiser, and apparatus 
connected therewith, for steam boilers. 

4065. Aucust BonTEn, Crefeld, German A . A new or improved machine 

| to be used in finishing woven fabrics.” 

| 4066, Jonn Richarp CroMwELL Taunton, Balsall Heath, near Birming- 

ham, ‘‘ Improvements in safes and strong rooms.” 

EGESIPPE Bernapac, Paris, “Improvements in apparatus for 

He ad or controlling the supply or level of water in steam 

boilers. 


om. Epwin Rr Stoke-on-Trent, dshi ti 

a Se oy in the means of ae ech — the rails 
theretn on railway: 

ba THOMAS Sranes and Rospert Graie, senipon, Lancashire, 











Carlisle, Cumberland, and JosEPH 
Simexry, Chester-place, Be: Durham, 


ments in locking apparatus for controlling and working and 


898, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 


ts in the construction of fire- 
wi. Joux Henry poo Lanesin'p én 3 Band a. 


Schmid. Zurich, Seiterland. 


4073. Jouw LicuTsanp Taomasson, Old Corn Market, Worcester, “An 
improved — grate for greatly of 
fuel, and largely in the amount of heat radiated thereby. 

4075. Cuartes WILLIAM Siemens, Great Geo Westeinster , 
“Improvements in the production of iron and steel, and in furnaces 
and ap| tus connected therewith.” 

4077. Freperic Henry Brapy, Birmingham, “Improvements in appa- 
ratus for economising fuel in fire-gra' 

4081. Josern Ports, jun., Sunderland, Darham, “ Improvements in the 
permanent way of railways.” 








4083. Pierre Pavt Eorwe Marie Kocu, Charing Cross Hotel, London, 
“Improvements in p: meat and other articles of food.” 

4085. ai ALLEY and James —— Hanpysipe, Glasgow, Lanark- 
shire, N.B., “impr f gs for connecting and 
strengthening the ends of rails for railways or tramways, and in 

apparatus for applying the same.” 

4087. Joun Avuoustus Baty, Oakland, Alameda, California, U.S., “ Im- 


provements in dredging and excavating machines. 

4091. Nicwoias Demetrivs SPARTALI, Liverpvol, ‘Improvements in the 
construction and arrangement of land and marine steam boilers and 
furnaces.”—11th December, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications 

4070. Gzorce HAsELTINE, 
processes and apparatus for se) 
commuuication from Pierre de 
December, 1873. 

4072. ALexanpeR Browne, Southampton-buil 
“‘An improved lubricator.”"—A communication 
New York, U.S.—10th December, 1873. 

4095. Samuet James Ditcuriecp and Joun Curips, Seaham Harbour, 
Durham, ‘‘Improvements in the construction of heating apparatus, 
and in the application of hydrocarbon or other volatile oils or spirits 
for heating purposes and generat: steam.”—12th December, 1873. 

4102. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in machinery and tools for cutting, turning, moulding, sawing, 
and polishing stone.”— A communication from Herbert Cottrell, 
Newark, New Jersey, U.S.—13th December, 1873. 

4113. Gzoroz Hasectine, Southampton-buildings, London, “ Improv 
ments in implements for cutting, gripping, punching, and similar 
purposes.”—A ~ -—-_—crrcaca from James Lindsay, New York, U.S.— 
13th December, 187: 





‘London, = Improve: l 
separating tin from tinner's waste.”—A 
eyster Ricketts, New York, U.S.—10i/ 


, Holborn, London, 
rom Isidore Dreyfus, 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc, 


1996. J. W. Mecuine, Birkett Bank, Wigan, Lancashire, ‘' Sofety and r 
valves."—Dated 4th June, 1873. 
These improvements are for the purpose of increasing the efficien: 


of safety and relief valves. This the inventor accomplishes by ex posi: 
to the pressure of the steam or air in the boiler or reservoir a flexib) 
diaphragm or a plate connected to a flexible diaphragm, or by enlargi: 
the under part of the seat to accommodate a hollow cylinder or cy! 
drical boss that is formed on or attached to the valves in such a manne 
as shall allow just sufficient space between the top of the boss and thw 
seat for the steam to escape freely. 
1997. E Mitner, Clayton, Bradford, Yorkshire, ‘* Bconomy of fuel in steam 
boiler and other Jurnaces or fireplaces.”-— Dated 4th June, 1873. 

The object of the invention is effected by means of pipes of iron, fire- 
clay, or other suitable material placed in the flues for the purpose of cor 
ducting air to the fire, and which becomes heated in such passage. 
air may also be admitted in regulated quantities when required. The 
air to the fire is by one arrangement conducted thereto through a chamber 
in front of the fire. The heated air may also be used for heating other 
apartments and places. 
2003. P. BrorHernoop, 

Dated 5th June, 1873 

This invention relates to improvements in triple engines of a kind de- 
acribed in a provisional specification filed by the inventor on the 24th of 
January, 1873, No. three single-acting cylinders arranged equal HH 
round a central chamber filled with oil are fitted with pistons, which : 
on a single crank within a chamber on a shaft, which projects through the 
side of the chamber. As the shaft is caused to revolve by the successive 
thrusts of the pistons, it works a rotary slide, which successively admits 
fluid under pressure to the three cylinders to work the pistons, and ally 
fluid to escape therefrom when the respective pistons are thrust back | 
the crank. As the rods connecting the piston to the crank are always 
subjected to thrust, they are not jointed to the crank or pistons, but are 
made to butt against them. When the pistons are connected to the crank 
by rods jointed to both, the engine can be used as a pump for lifting or 
forcing fluids, the crank shaft being caused to rotate by any suitab! 
rm wer. 

2097. J. Kipp, 
June, 1873. 

The novelty of this invention consists in the application of an expansive 
thin metallic vessel containing alcohol or other easily vaporised liqui:|, 
enclosed in an iron box or case. This metallic expansive vessel expats 
and contracts with a slight variation of temperature, and this expansion 
and contraction is made to open and close the outlet or inlet aperture, ant 
allow the water of condensation to escape. 
Davis, * Lubricators 





London, *‘ Engines worked by fluid pressure.”— 






9 
257. 


Lendon, “ Steam traps.”"—A communication.—Dated 13th 


£095. J. 
1873. 

A conical plug or valve, with a spindle attached to it, is so guided in an 
aperture in the lube icating vessel as to keep the lubricator shut when th« 
steam is on, and allow the oil to flow when a vacuum is produced in th« 
cylinder to which the lubricator is fitted, by the interruption of the com 
munication between the eytinder and the boiler. 

2020. J. Gin BERT, oa, “ Obtcining and applying motive power 

Tth June, 1 

This invention i is intended to work steam on gines by means of steam 
generated in fixed boilers and conveyed by pipes to reservoirs or boilers 
in the vebicle to be propelled, or the machine to be worked, and «» 
dispensing with all fire, or nearly so, on the vehicle, and propelling rth 

vehicle by steam which may be generated ten miles away. 
2033. C. T. CoLeBRooKk, London, “* Steam cylinders for puw 

d&e.”—Dated 7th June, 1873. 

This invention relates to improved means for shifting the main valy 
which is fitted between discs which encloses a main steam engine, ail 
which, together with a rod which carries them, have, in addition 2a 
usual reciprocating motion they have with the valve in the cylinder, 
partially rotating change at each end. This change is accomplished oy 
steam from the cylinder admitted between projections secured to the 
discs, and others secured to the cylinder, and thus opens a communica- 
tion and admits steam from the main chamber, which completes the 
partial rotation and causes the shifting of the valve. The invention h is 
especial reference to improved means for causing the above change, and 
the valves shifting, the application of the projections or their ¢ u tiv 
one of each pair of which is fixed whilst the other is secured t 
or its equivalent for the purpose mentioned, forming the disting 
feature of this invention. According to other modifications <4 obta sins 
the rotating changes by a cam motion or eccentric roller or wheel, or |»y 
elongating the valve (for preventing the usual dead loss of steam between 
the valve and the cylinder at each stroke of the piston), dividin 
longitudinally, and placing it within a tube secured in the cylind 

roviding the projections as in the first modification. According t» a 
farther modification he causes the valve to have the reciprocating rotati 
movement only, the necessary ports for causing this movement bein « 
placed in a ra adial direction instead of longitudinally in the « ylinder 
hitherto. The valve at each time is partly rotated from the c 
the movement being completed by steam from one of the ms sin steaui 
passages. 

2037. . Horner and A. Dowson, Belfast, ‘‘ Steam boilers.”"— Dated 7th June, 
18 


Southwark, Surrey, "—Dated 4th December, 


"— Date l 
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7 ing i whin 
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One. or more tubular water heaters communicating with the wate: 
space of the boiler are fixed longitudinally in the flue, The fire-bars « 
made hollow to admit and heat atmospheric air, which is conveyed tu 
the water heater. An arrangement is described in which tubular water 
heaters are employed, the heated air serving to heat the water therem, 
one cistern supplying the heater with water, another receiving the hut 
water, which is pumped into such boilers as require it. Pipes and taps 
are arranged to bring in steam to clean the outer side of the tubes and 
the inside of the shell of the water heaters and prevent sediment, and 
fans aro so placed in the flue as to draw the soot through the inside 
of the tubes and the outside of the shell of the water heater with the same 
object. ; 

2044. M. H. GERRING, Kidlington, Oxfordshire, “ Beam engines.” —Dated 
9th June, 187 

The invention consits in employing two cylinders to act upon the beam 
of a beam engine, one at each end of the beam ; and in causing the 
power to be ares off at some point intermediate between the axis of 





motion ofjthe beam and the ends thereof. 
2046. J. R. Bexwerr, Farnworth, pmeeen, “ Working the slide valves of 
engines. "— Dated 9th June 


This invention relates to the aaeey ane valves of steam engines, and 








426 


THE ENGINEER. 


Dec. 26, 1878. 








, 


consists in improved arrangements and movements for Le bye valvea 
variable traverse and expansion motion by the action of ordinary 
governor. 


73. G. A. Bripcetr, Manchester, “‘ Steam engine expansion gear and 
governors.” —Dated 11th June, 1878. 

The feature of novelty in this invention consists as follows :—According 
to one method two gridironed expansion valves on the main slide valves 
are opened against springs by projections on the valve casing, and are 
kept so by latches until the latches are lifted by projections on a shaft, 
the position of which is affected by the governor. According to another 
method a steam cylinder is bolted tothe slide valve, and works expan- 
sion valves thereon, the times of action of the distributing valve to this 
small cylinder being affected by the governor. Acco: to another 
method a steam cylinder is fixed to the side of the slide casing with its 
piston-rod projecting into the same; a slot at the end of it at right 
angles to it enables it to open and shut the expansion valves, although 
they are carried along by the main slide valve. The times of action of 
the distributing valve to this small cylinder are affected by the governor. 
According to another method, on a shaft passing Sone the valve 
casing is a cam which operates the expansion valves, and which is itself 
carried backwards and forwards by the slide valve on the shaft, the 
position of which is affected by the governor. The governor may have a 
bevelled toothed segment, attached to each of the suspension arms 
gearing into a bevel wheel on a sleeve on the governor spindle, from 
which sleeve motion is conveyed to affect the cut off. 

2083. W. A. Pierce and J. Pierce, Woolston, Hampshire, “‘ Window 
blind furniture.”—Dated 12th June, 1873. 

This specification describes forming along blind rollers an undercut 
groove, to receive a cord or thick hem, along the top edge of the blind ; a 
metal lining is secured in the groove, or the edges of the groove are pro- 
tected by metal strips; if the roller is formed as metal tube, a slit may 
fur the same purpose be formed along the tube. When an endless cord 
is used for raising and lowering a blind, an even tension is maintained 
on the cord by a weighted pulley ; or for raising and pean a blind an 
endless cord may be pas all around the window over guide pulleys, 
and be wound once or twice around the roller ; the lath at the bottom of 
the blind may have eyes at its ends for the cord to be passed through, and 
the blind be so prevented from blowing about. 


2.98. H. R, Rosson, Glasgow, “ Governor apparatus for compound marine 
steam engines.” —Dated 18th June, 1873. 

By the present invention one or more valves are arranged so as to in- 
tercept the steam between the high-pressure cylinder and the low- 
pressure cylinder, in addition to the usual governor valve or valves, and 
worked by the governor in a similar manner. 

2171. F. Wirta, Frankfort-on-the-Maine, “ Turbines.” —A communication.— 
Dated 21st June, 1873. 

A turbine constructed according to this invention consists in forming 
what is termed a reverse float on the convex side of the usual float. This 
reverse float has a port opening into the ordinary float or bucket, which 
may be formed by a steel guard cast on the turbine. There is an opening 
f.om the reverse float through the sides of the turbine through which the 
that or bucket is ventilated, the air passing through the port or opening 
from the reverse float tothe ordinary float. It will thus be seen that the 
turbine bucketting is ventilated. This arrangement of a ventilating float 
may be applied to any bydraulic impacting motor. 


Class 2-TRANSPORT. 

Including Railways and Plant, Road-making Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

1978. F. Wirts, Frankfort-on-the-Maine, Germany, “ Ropes and carriages 
enployed upon tramways, &c.”—A communication.—Dated 31st May, 
1873. 

The novelty of the invention consists in forming or otherwise fixing 
upon wire ropes employed upon tramways projections or knots at certain 
distances apart that will, when such rope is traversing, come in contact 
with the forked projections of the carriages travelling on such tramway, 
and so impel by means of such knots the carriages from one point to 
another upon such line of rail or rope, and also prevent their too ready 
descent down gradients upon the same, the carriages being by this 
improved construction of rope both coupled up to and released from the 
rope without traverse of the same being stopped during such operations. 
1979. R. Swirt, London, “‘Saddles.”.—Dated 2nd June, 1873. 

The strengthening ribs to the metallic foundation plate and the hollow 
or tubular metallic top of harness saddle. And making the said top 

cparate to join the foundation plate, 

2001. T. BLamrers, Aldershot, ‘‘ Saddle-trees.”—Dated 4th Jun, 1873. 

This invention, which relates more particularly to military saddles, is 
designed to render the saddle both stronger and lighter than that at 
present in use, to render the parts of the saddle-tree interchangeable in 
case of necessity, and to ensure a more perfect fit to the horse’s back ; 
and it consists in making the front and rear “ forks” of angle iron, and 
providing a sliding joint in the forks, so that the saddle-tree —_ > 
expanded or contracted. An additional stay is also provided at the back 
of the hind fork at the points where itis attached to the sideboards to 
strengthen the saddle-tree. 

2013. H. Hanpysipe, London, ‘‘ Locomotive engines.” — Dated 5th June, 1873. 
This invention consists in combining with a locomotive engine a 

separate pair of cylinders for working a hauling drum on the said engines, 
by which drum a train is hauled up a steep gradient, the locomotive 
being held stationary for the time being at any part of the incline by suit- 
able gripping struts bearing upon the rails. e train is coupled to the 
locomotive when in ordinary running by the said hauling rope, and when 
the foot of a steep incline is reached the drum is released and the engine 
run on ahead alone, paying out the rope behind for the subsequent haul- 
ing up of the train as above described. The same arrangement of 
gripping struts is fitted to the carriages to prevent them from running 
down again in case of a breakage of the rope. The locomotive boiler is 
provided with two steam chambers connected by an equalising steam 
pipe for equalising the pressure therein, the water level in the boiler being 
sufliciently high to enter such a distance within each chamber as that on 
ascending or descending a steep incline neither chamber shall have its 
mouth uncovered. By this means (the barrel of the boiler being always 
full of water) no injury can arise to the tubes or fire-box roof by reason 
of their becoming uncovered by the displacement of the water level. 

2034. T. CLunes, W. Houvanp, and 8. T. Durron, Worcester, ‘‘ Interlocking 

points and signals.”—Dated 7th June, 1873. 

According to this invention the axis of the locks is put in front of the 
lever to be interlocked, the locks working on an independent axis. A 
firmer lock on the levers is thus obtained, and greater room for the action 
of the locks. The locks are balanced by counterbalance weights. The 
parts are connected to their axis by aclip joint. Fora very =e 
arrangement the cams and locks are arranged on the same axis, which is 
placed ia front of the levers. This arrangement may xed up, and 
may be fixed on the ground or ona platform without the usual founda- 
tions. In order to operate upon one frame of levers at a distance from 
another, the lever quadrant is made double, one part being capable of 
rising upon a fulcrum. The raising of the movable part is effected bya 
: x LA wire from the signal cabin or platform, and the hand lever thereby 

uckKed, 

2269. A, M. Crark, London, “ Steam and hydraulic brakes.”—A communi- 
cation. — Dated 30th June, 1873. 

This invention relates, First, toa method of and apparatus for forcing 
brakes against wheels by hydraulic pressure applied directly from the 
pistons of steam engines through the medium of rams attached to them, 
which rams are of different diameters, and are fitted in water chambers 
bolted to two steam cylinders. Secondly, to a method of first using one 
steam cylinder to put on the initial pressure and then the other to put on 
the desired pressure, both working against the pressure in an air-chamber 
in connection with the brakes. Thirdly, toa method of forcing brakes 
against wheels by air pressure, when the latter is applied by the reverse 
action of the cylinder and piston caused by the escape of the usual supply 
of some fluid from the other end of said cylinder. 

2027. H. T. Curistie, London, ‘‘ Apparatus for saving life at sea.”—Dated 
6th June, 1873. 

This apparatus consists in the construction of tubular metal rafts which 
are stowed on the deck of the vessel so as to be at once available in the 
event of the foundering of the ship. 

2045. E. T. Huanes, London, *‘ Locomotives.’—A communication.—Da‘ed 
9th June, 1873. 

This invention relates to a device for heating the supply water in its 
pssuge to the boiler of a locomotive by means of exhaust steam, and it 
consists in the arrangement of a coil around the chimney of a locomotive 


sinoke-stack, combined with pipes leading the supply water to the said | 
ted by a } 


coil, thence to the boiler, when the said coil isi 

around the said chimney. 

2088. A. F. Camesect, Great Plumstead, Norfolk, “‘ Carriages.”— Dated 12'h 
June, 1873. 

This relates, First, to providing broughams, landaus, and other carriages, 
and also coaches with means of transforming them from close ies to 
open ones. Secondly, to arrange the doors so that they open the reverse 
way to that usually adopted, and so that the doors can be removed en- 
tirely by an attendant. Thirdly, to provide means of insuring the pull 
¥ ee of the —— —— direct from the ow to the po 

Four’ ° ise © upper springs or springs at e 
back. Hitthly, to obviate lateral or twisting strain upon the hind wheels 
and the after pertion of the frame when turning corners ; 


and, Sixthly, 
+o enable the occupant of a to apply brakes independent]; 
of, or in conjunction ¥ with, Rye oof fm his box. . 





2115. J. R. Crosxey, “ Pavements.”—Dated 16th June, 1873. 

The construction and preparation of wood or asphalte, or compound 
block pavements, so that, if entirely of wood, the wear thereof will be 
less rapid and more uniform on the surface, they can be more firmly and 
quickly laid down and more easily taken up and replaced, and when 
required renewed at small cost, and also tendered impervious to water ; 
if chiefly of asphalte they will afford a good foothold for horses, can be 
laid down in any state of the weather and with less obstruction to traffic, 
and can be taken up with ease and age Sage economically replaced and 
re ; and if of compound blocks same will be protected from 

chipped at the edges and can be firmly bound together in one mass, 
and at the same time be easily separated when required to be removed. 


Class 3.—-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

= Ww. °  ~ rea Dundee, ‘‘ Carding jute, hemp, flax, &c.”— Dated 3rd 

‘une, ke 

The features of novelty which constitute this inventiun are the arrange- 
ment and construction of the carding mechanism, wherein two carding 
cylinders are made to operate on both sides of the fibrous material, being 
treated and provided with any required number of “workers,” ** strippers,” 
and “‘ gatherers,” also with ‘* doffing apparatus.” 

1993. G. SHAND, Stirling, “‘ Treating textile materials and fabrics,”—Dated 

3rd June, 1873. 

This invention consists in treating textile materials and fabrics with 
petroleum spirit, or other suitable light or volatile fluid bydrocarbon, 
the said hydrocarbon being used either by itself or having dissolved 
in it a resin or gum resin of any suitable kind. 

2052. T. Srarrorp, Lancaster, “‘ Laps of cotton.”—Dated 10th June, 1873. 
This invention consists in making the tubes that are sometimes put on 

the lap rollers of lap hines of jointless and less drawn tubes, 

inetood of making them of sheet metal with a folding joint or seam as now 
customary. 





ae, Se London, “ Manufacture of cattle food.” —Dated 6th June, 


The object of this invention is to provide a nutritious food for cattle 
possessing but a small percentage of indigestible fibre. The food is com- 
posed of wheat, Indian corn, oats, rice, and sago, about equal proportions, 
which together will make some 75 per cent. of the compound to be 
es spunen pad. ~ added — femmened as follows :— Linseed 7 

. m 8 and Simpson’s cattle spice, in proportions 
that will complete the 100 parts 5 = = — 
2068. D. WittaMson, Garliestown, Wigton, N.B., “Apparatus for thinning 
turnips and other similar crops.”—Dated 11th June, 1873. 

The features of novelty which constitute this invention are the general 
arrangement and construction of the mechanism, the mode of driving the 
hoes, and the sockets in which they are carried, so that their length or 
level may be adjusted. 

—. & Comma, Birmingham, “ Drying coffee and grain.”—Dated 11th 
» 5 

This invention consists in employing a revolving drum, formed of two 
perforated cylinders, the inner cylinder being leat than the outer one in 
diameter, so as to form a space or jacket into which the coffee or grain to 
bedried is put ; into the chamber formed by the inner cylinder the hot air 
is introduced whilst the drum is revolving, and then passes amongst the 
coffee or grain for the drying process. 

4046. W. Seiiers, Haverhill, Massuchusetts, U.S., “ Lawn mower.”—Dated 
8th December, 1873. 

This complete specification describes the invention, the object of which 
is to produce asimple, compact, and effective machine for cutting 
upon lawns, whereby the cutting of lawns embellished with trees, shrubbery, 
&c., may be more readily effected than by hi of this character as 
heretofore constructed—this apparatus being equally adapted for cutting 
a — swath or one of any desired curvature, while it does not trample 
or mash down the grass before being cut, and will cut of any height, 
which most of the ordi lawn mowers willnot do. And this invention con- 
sists in an improved lawn mower, having a supporting frame, two driving 
wheels, a supporting and guide wheel, a rotary cutter carrier, provided 
with a series of knives or cutters and a turning finger plate. Alsoin the 








2072. C. D. Apet, London, ‘‘ Decorticating hop bines.”—A icati 
Dated 11th June, 1873. 

This invention relates to the separation of fibre from the stalks of hops, 
such fibre being available for manufacturing cordage or textile fabrics, or 
fur pulping to produce paper or other uses of vegetable fibres. The stalks 
are treated in hot ley, and are then drawn through a die with a twisting 
motion, which causes the fibre to be stripped off. The drawing and 
twisting is effected by the stroke of a carriage, on which is ted 


in a lawn mower, provided with a [rotating series of cutters, 
of a turning Ginger plate. Also in a lawn mower provided with a turning 
pe 00 plate, the combination with the latter of a guide and supporting 
whee 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 





mandril caused to rotate as the e moves, the stalk being held by 
pincers on the mandril and drawn through notches in the blades of pincers 
mounted on the fixed framing of the —— The fibre separated may 
be carded, spun, and woven, or may be bleached and pulped, or otherwise 
dealt with as vegetable fibre. 

2109. H. J. H. Kine, Glasgow, “‘ Feeding carding machines.”—Dated 14th 

June, 1873, 

This invention relates to Evans and King’s first feed machine. One im- 
provement consists in yo for the separately weighed portions of 
the fibrous materials to be equidistantly spaced on the feed apron. A 
second improvement relates to the mode of arranging the machine above 
the ordinary feed apron. 

2030. N. Kennepy, Glasgow, ‘‘ Self-acting temple for looms for weaving.” — 
Dated 7th June, 1873. 

This new temple consists of a simple conical roller with annular and 
spiral! rows of fine needle-pointed holding and stretching pins inserted 
into and projecting trom its surface, | made to revolve loosely on a 
lateral stud in an oscillating arm, secured by its fulcrum and a locking 
thumb screw to a carrying crank-shaped bracket, fixed in position 
parallel to the selvage of the cloth by a long eye and two pinching screws 
to a bar passing across the loom below the woven cloth in front of the 
breast beam. is fixed bracket also carries a lateral hollow semicircular 
chamber at the front end below the cloth, and conical breadthening 
roller above the cloth, so that when its oscillating arm is 
pressed and locked down, the pins enter the cloth and press it down 
into the conical chamber below, one at each selvage near the fell; while 
the woven fabric is drawn forward by the taking-up beam it turns the 
conical roller, which thus automatically, by the revolving, conical, and 
spiral action of the sharp pins on the conical surface, draws and keeps the 
fabric, as woven, out of its full width. 

2036. W. Darogr, Gomersal, Yorkshire, “ Apparatus to be employed in dyeing 
wool, silk, &c.”—Dated 7th June, 1873. 

This invention relates to machinery for purposes as above, for which 
letters patent were granted to James Samuel Cooke, No. 1943, a.p. 1872, 
and consists in the construction and application of improved apparatus 
for actuating the going parts of such machinery, and of a self-acting stop 
motion for arresting the winding apparatus when the hanks are wound 
clear of or above the dye liqour; the latter improvement is applicable 
to any dyeing machine or vessel from which the hanks or skeins are to be 
lifted. 

2043. S. Corron, Belfast, ‘‘ Hackling flax, &c.”—Dated 9th June, 1373. 

The novelty in this case consists in the application of a sliding bar of 
wood or other material, placed immediately over and somewhat in the 
rear of each line or row of hackles, in the intersecting hackling machine, 
so as to clear the hackles of tow as the said bar slides or f: forward 
when at the lower part of its circuit. 


2056. E. Hincnuirre, Leeds, ‘‘ Manufacture of woollen and other fabrics.” — 
Dated 10th June, 1873. 

Flocks ground very fine and varying in colour are thrown over the 
fabric, which is then passed through the ordinary milling machine, 
whereby the powdered substance is forced into it, producing the required 
mixture of colour. 

2082. M. MirFietp and J. Scorr, Bradford, “Combing wool, &c.”—Dated 
12th June, 1873. 

The invention consists in an improved description of combing machine 
in which there is combined with a revolving comba fixed knife or instru- 
ment adapted for intercepting, with the aid of an ordinary holding knife 
or other suitable instrument, the fibrous substance being combed as it 
projects from or lies between the teeth of the revolving comb, and is in 
the revolution of the revolving comb brought into contact with the fixed 
knife, so that the fixed knife prevents the fibres, whether forming part 
of a continuous lap or sliver, or lying in a loose layer, as the case may be, 
from following the teeth of the revolving comb in its further revolution, 
and thereby the fibres are drawn through the teeth or some rows of 
teeth of the revolving comb and a clean end is made to the fibres, and 
afterwards the sliver or loose layer of fibres, as the case may be, by suit- 
able and usual means again fed or transferred on to and dabbed into the 
revolving comb (or, in case of a revolving comb surrounded by other 
combs revolving with it but ne to and fro, then on to and into the 
revolving comb and one of the iating combs when brought close 
together or held together with some of their teeth intermingling), in such 
manner that a clean fringe is left projecting from the revolving comb, 
which is then drawn off by drawing rollers in the usual manner, so that a 
continuous sliver of long and short or short fibre, as the case may be, is 
obtained free from all noil and other impurities. 

4051. G. Hasetting, London, “‘ Looms for weaving.”"—A communication.— 
Dated 9th December, 1873. 

The First _ of this invention relates to the cloth winding or ee 
for looms. e Second part relates to the apparatus or hanism whic 
is used on certain kinds of looms for stopping the shuttles. The Third part 
relates to jacquards which are used on certain kinds of looms. The Fourth 
= 0 to improvements in that part of the shuttle called the bob- 

in-catch. 





p Class 4. - AGRICULTURE. 
Including Agricultural a Y ncaa Implements, Flour 
Mills, &c. 
1958. F. Denina, Chard, Somersetshire, ‘‘ Seed and manure drills.”—Dated 
30th May, 1873. 
According to this invention, a single hand-lever is employed to raise 
the box and the coulters by one motion, and also to act on the press bar, 





by which pressure is applied to the coulter levers. The number of chains 
alee is reduced, two only being used to lift the whole of the coulters. 
| 1981. A. Jack, Maybole, Ayrshire, N. B , “ Thinning turnips, &c.”—Dated 
2nd June, 1873. 
The features of novelty which constitute this invention are the arrange- 
| ment and construction of the machine and the hoes with the revolving or 
fixed disc or plate on either side. 
1992. F. B. Lirrie, Bath, ‘‘ Watering pots.”—Dated 3rd June, 1873. 
This invention consists in combining a valve with a watering pot in 
such a manner that the valve shall admit or shut off the water from 
| the discharge pipe by the action of the thumb of the person holding the 


can. 
2008. D. Gurror, Edinburgh, “Cultivation by steam, water, wind, or 


| animal power.”—Dated 5th June, 1873. 


First, combining revolving beaters or scutchers with a plough so as to 
pulverise the soil more thoroughly and leave it in a fit condition to receive 
seed. Secondly, adding a pipe or duct to the plough plate to keep it wet 


and thereby reduce the f: ion. Thirdly, driving the plough by a quick 
speed pulley to enable a small portable engine or other driving power to 
do the work. 
2014. R. Batrovr, Kirkaldy, Fifeshire, N.B., ‘ Machine for thinning 
turnips.” —Dated 5th J 1873. 
The features of novelty w constitute this invention are the arrange- 
ment and construction of the machine for thinning turnips. 





and House Fittings, Warming and Ventilating, &c. 


2021. J. Suanxs, Barrhead, N.B., ‘‘ Waste prevention apparatus for water- 
closets, &c.”—Dated 61h June, 1873. 

In one kind of the improved apparatus, when the valve is opened it at 
once begins to close, and its time of closing is regulated by the action of a 
fan which revolves in the water. In a second kind of the improved appa- 
ratus the outlet is by a pipe entering the bottom of the compartment and 
continued inside in a flexible or jointed piece, the mouth of which is ordi- 
narily above the full water level. The lever or rod for effecting the dis- 
charge is connected to the flexible or jointed part of the pipe so as to 
lower its mouth to the bottom. In a second modification a syphon is sub- 
stituted for the —— flexible or jointed discharge pipe. In one modifi- 
cation of apparatus for baths, lavatories, and the like, the discharge valve 
has a disc that is notched or indented to receive the ends of levers con- 
nected to the hot and cold inlet valves. When the discharge valve is o) 
the levers rest on the top of the disc and prevent either of the inlet valves 
from opening ; and in opening either inlet valve the corresponding lever 
is made to enter a notch or indentation in the disc, so that the discharge 
valve cannot be opened. 


2024. J. 8. GaBriex, London, “ Machinery for smoothing stone.”— Dated 6th 
June, 1873. 

This provisional specification describes employing a rotating hollow 
iron cylinder beneath which is a table having a slow longitudinal motion 
imparted to it. The stone is held on the table and is brought in contact 
= 3 rotating cylinder, which is perforated and is supplied with sand 
and water, 


2032. T. F. Wintour, London, “ Ventilators.”—Dated 7th June, 1873. 

This invention comprises various modifications in the construction of 
ventilators. According to one modification the inventor inserts in a 
window frame a metal plate with a circular hole; therein. This plate 
fits on the edge of part of the pane of glass which has been left in the 
frame, and is secured by a bent part at its top to the sash frame. Within 
this aperture is placed a cylindrical case, with a wire gauze circumference, 
and with glass or metal at one or both ends. In some cases a portion of 
the outside wire gauze a metal covering or hood, or works in a metal 
or other shield, its action in all cases being to expel foul air and admit 
fresh air simultaneously, thus ensuring perfect ventilation without 
draught or the entrance of dust or insects. According to a second 
modification he constructs the ventilator as above, but in two parts as a 
telescope. According to a third modification he substitutes a metal frame- 
work holding wire gauze or wirework placed angularly, like the letter W, 
the back angle being glazed and the front provided with a sliding glazed 
door. According to a fourth modification he glazes the back angle and 
the lower front angle. Another application of the invention is to the 
windows of churches, the upper fraine of which can be pulled inwards. 
In this modification he secures a wire gauze hood over the movable part, 
aud provides it with wire gauze sides. 


nF : seenett, Halifax, Yorkshire, ‘‘ Syphon ventilators.”—Dated 7th 
une, 1873. 

This invention relates to the class of ventilators known as Watson's 
syphon ventilators, and the improvements consist in the application 
of a disc or deflecting plate suspended underneath by or from a con- 
tinuation of the usual midfeather, sothat the inlet air maybe deflected 
along the underside of the ceiling, instead of being projected direct 
downwards as at present. This disc may be of any desirable form or 
design, and placed at any suitable distance from the veiling, according to 
requirement. 

2048. J. WaicHcorp and W. AnpErsow, London, ‘‘ Slabs and panels.”— 
Dated 9th June, 1873. 

The panels are composed of blocks of hard cast metal, chilled or not, 
and of any convenient size and form, so as to abut simply or to interlock 
into each other. Into the interior of these blocks the inventors intro- 
duce during the process of casting rough wrought iron bars, which may 
cross each other in various ways. 


2085. E. Yewpaut, Leeds, ** Thermal reflector stoves.”—Dated 12th June, 
1873. 


8 provisional sp describes making the surface of the recess 
to act asa reflector. The fire-place is placed in front of this reflector, so 
as not to touch it. The chimney is closed with a plate, through which 
the flue-pipe of the fire-place passes ; this plate prevents the heat from 
the back of the fire-place and from the reflector from escaping up the 
chimney. 
2089. C. R. Western, London, “‘ Apparatus for planing, tonguing, and 
grooving wood, &c.”—Dated 13th June, 1873. 

This invention relates to apparatus for planing wood true on the face, 

and at the same time tonguing and grooving its edges, more peeeey 
pplicable in the prep jon of parquet flooring in small pieces, whi 

can be continuously fed to and discharged from the machine. The table of 
the machine consists of an endless chain of plate-links, caused to travel 
between guides, and provided with edge dogs for holding the pieces of 
wood, which are between revolving edge-cutters for grooving and 
tonguing, and under a planing disc mounted on a vertical spindle, not 
over, but at the side of the wood. The wood, after being operated on, is 
released from the front dog by the bend of the chain over the chain 
wheel, and from the back deg by the withdrawal of the latter when it 
reaches a fixed stop. 





eificati 











Class 6.—- FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shel's, Gunpowder, In 
struments of War for Coast Defence, Gun Carriages, &c. 
2062. J. Tavtor, London, ‘* Apparatus to be applied to the sights of fire 

arms.”. -Dated 10th June, 1873. 
Two reflecting silvered surfaces acting together ro as to enable a 
marksman while himself in concealment to observe and aim at an 
object from which he cannot be seen and hit. 


— P. J. Quinsac, Paris, “ Round spring cartridge box.”—Dated 13th 
‘une, 1873. 

This improved system of cartridge box is based upon the action of a 

| spring acting rotatively upon a wheel wholly or partially hollowed, 

‘is wheel being intended to carry upon one or more of its sides conical 

or other cylinders, which will receive as many cartridges as desired, 
whether for guns, revolvers, or other fire-arms. . 

2119. F. H. Grey and W. Haruis, “ London, ‘‘ Breech-looding express rijl:s, 


é&e,.”—Dated 16th June, 1878. 

An ro lever grip for holding together the barrels and false- 

breech of express breech-loading rifles and other small arms, and 

mechanism for working the same. 

1826. E. CrowLey, Birmingham, Warwickshire, “‘ Breech-loading small 
arms.”—Dated 20th May, 1873. 

This invention consists in fastening down the barrels of drop-down guns 
by means of a nal or inclined bolt working horizontally in the break off, 
and the outer en to near the edge of the —. The lump pro- 
jecting from the face of the breech ends of the barrels has a horizontal 
seat, and also a vertical inclined cheek or shoulder, On the advance of 








Dec. 26, 1873. 


THE ENGINEER 























diagonal bolt, its inner end seats itself on the horizontal seat of the 
con and an down the barrela, while the side of the said bolt bears 

the vertical inclined cheek or shoulder on the neyo and by a 
pees wy hormerd draws the breach ends of the barrels to and holds them 
closely against the face of the break off. The bolt is worked by a hand 
lever on the tang, an eccentric pin or stud on the underside of the lever 
taking into a recess in the rear end of the bolt. The snapping action of 
the bolt is effected by a spring bearing against the axis of the hand lever. 





Class '7.-FURNITURE AND CLOTHING. ‘ 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

1981. C. Tomson, Edinburgh, “ Elastic beds, dc.”—A communication.— 
Dated 29th May, 1873. 

In carrying out the invention according to one modification a surface 
is formed by combining together a number of hexagonal pieces of wood or 
other suitable material, each piece having a spindle projecting down 
from it. The spindles pass through holes in a buttom board or plate, and 
helical wire springs are placed on them, so as to be compressed between 
the penne ¢ pieces and the bottom board, whilst the height to which 
the springs can raise the hexagonal pieces is limited by cross-pins fixed in 
the spindles beneath the board. ‘ 

1961. E. H. Bramcey and F. M. Green, London, “ Constructing easels, 
writing tablets, tables, and des: ."—Dated 31st May, 1873. 

The novelty consists in constructing the solid portion of the tablet or 
writing table in a number of strips of wood or other material, placed 
transversely or otherwise, and fastened on to a flexible material beneath, 
so that when supported by straps or props it will be sufficiently solid and 
continuous to be written upon, but will, when not in use, be capable of 
being rolled up and thus made portable. : 
1962. P. H Levi, Birmingham, “‘ Spring closing joint, applicable to certain 

articles of jewellery, dc.” —Dated 31st May, 1873. 

The novelty of this invention consists in applying to a scarf ring, 
b let, or uther engaging articles of jewellery, a spring or yielding 
force exerting itself in holding the parts together, as, for instance, a scarf 
ring so constructed will open to receive the scarf when the contracting 
force of the spring will close the parts and thus keep it in an engaged 

ition. 

1964. D. G. Sraicur and S. Staicut, London, “ Manufacture of keys of 
pianofortes and other similarly keyed musical instruments.” —Dated 31st 
May, 1873. 

The nvention consists in employing alabaster, gypsum, or other 
variety of the sulphate of lime, neutral or coloured or tinted, as a substi- 
tute for ivory or bone in the construction of keys for pianofortes and 
other similarly keyed musical instruments. 

1965. D. MILLs, Birmingham, “‘ Manufacture of boot and shoe soles, and in 
apparatus therefor.”—Partly a communication.—Dated 31st May, 1873. 

The t part of this invention relates to a novel method of preparing 
the sole of a boot or shoe for being put on the last and sewn ; the Second 
part of the said invention relates to an apparatus or machine for 
moulding the edges of soles to give them any desired form previous to 
putting them on the last to facilitate the sewing. 


1972. D. TALLERMAN, London, “ Meat stands and dishes for facilitating the 
carving of preserved or potted meats.”—Dated 31st May, 1873. 

In order to cut off cylindrical pieces of meat .the dish is formed of a 
deep ring of tin or other metal split down the side, so that it may be 
opened to receive the meat, and afterwards collapsed round it. 

1988. W. R. Lake, London, “ Collars and clasps for the same.” —A communi. 
cation.—Dated 3rd June, 1873. 

This invention comprises a collar for ordinary neck wear formed with 
an obtuse salient angle on each of the inner sides of the lappets ; it also 
comprises a clasp button for holding the collar in position. 

2009. J. E. Russe.i, London, ‘‘ Tucking devices and guides for sewing 
machines.” —A communication.—Dated 5th June, 1873. 

This provisional specification describes forming and sewing tucks at one 
and the same operation. 

2668. J. G. Tonaur, London, “ Seats, benches, chairs, dc, for advertising 
om narks and public pluces."—A communication.—Dated vith Auyust, 
1873. 

This invention has for its object improvements in the construction of 
seats, benches, and chairs for use in parks arfd other public places, the 
backs of which are so arranged as to serve for advertising purpuses, the 
placards being exposed to view both from the front and back. 


2017. J. Kipp, London, ‘‘ Gas-burners.”—A communication.—Dalted 6th 
June, 1873. 

The chief feature of novelty in this invention consists in the application 
to argand or other burners of aluminum pure and alloyed ; together with 
the application of an adjustable check valve to the said burner, which 
enables the light to be regulated and prevents the singing noise occasioned 
by the burning of gas. 

2018. W. F. Jopsrns, London, “‘ Washing glasses, dishes, dc.” —A communi- 
cation.—Dated 6th June, 1873. 

The said apparatus has a brush which is firmly secured to the bottom 
of a basin, pail, pan, or tub, and is supplied with water. By pushing 
the tumbler down over the brush, the said tumbler is cleaned with case 
and convenience. Withthis internal brush is combined an annular brush 
for cleaning the outside of the tumbler. 

2058. J. H. Jounson, London, ‘‘ Umbrella frames.”"—A communication.— 
Dated 10th June, 1873. 

The invention consists essentially as follows :—First, a punch and 
plunger, the latter having a projection in combination with a die having 
a recess as well as an opening and shoulder for shaping notches and 
runners. Secondly, the combination of a die, having an opening and a 
recess with a plunger fitted with a movable collar for the same purpose. 
Thirdly, a mode or process of manufacturing umbrella notches by 

unching from a sheet of metal flat star-shaped blanks, and forming these 
Blanks into notches by bending and punching by the combination of 
punches, plungers, and dies above referred to. Fourthly, the combination 
of one or more tubular or recessed holders with a forked gripping lever 
for holding the notches whilst having their slots smoothed and trimmed 
by acircular saw. Fifthly, the combination of a rib or stretcher, having 
a flattened neck with a notch or runner of the character described. 

2066. C Farrow, London, ‘‘ Iron wine bin.”—Dated 11th June, 1873. 

The improved bin is constructed of four rectangular frames of flat bar 
iron placed one bebind the other at suitable distances apart, and connec- 
ted together by side bars and stays. The frames are divided by vertical 
hars, the spaces between the said bars being divided horizontally by hoop 
i-on bent into half circles right and left alternately. 

2069. W. Puriurps, London, *‘ Scoring and registering billiards, &c.”"—Dated 
1lth June, 1873. 

This invention relates to a simple apparatus chiefly designed for 
marking or scoring billiards and other games in a more convenient and 
efficient manner than has heretofore been practicable, and also for 
registering the number of games played during any given period of time. 
The said apparatus may be adapted to games of any number of points. 
At the end of each day the proprietor or other authorised person ascer- 
tains the exact number of games to be accounted for, and then adjusts 
the apparatus for further use. 

2070. H. Wixcen, Newcastle-under-Lyme, Stoffordshire, *‘ Gas meters.” — 
Dated Lith June, 1873. 

The great defect in Essins’ meter is the tendency in the float to stick, 
and this defect the inventor obviates by a constructing a float which has 
a tube passed through it, and through which a dip tube passes to the 
bottom of the said float, and through this tube working the valve. By 
these means a direct action is gained, thus entirely preventing any 
sticking of the float; and there is accurding to this invention more 
space available for the compensating chamber, and greater simplicity in 
construction is attained by dispensing with the various partitions which 
are now necessarily employed in the existing apparatus of these gas 
meters. An important part of this invention consists inan improvement 
of the air tube now generally used, which is effected according to this 
improved arrangement by placing it over the dip tube for the upright 
shaft. In this manner the joint now used is dispensed with, and mure 
freedom is given to the inner dip tube. 

“2 Borr-pu-Pont, Paris, ‘‘ Self-acting cooking apparatus.” —Dated 11th 
‘une, 1873. 

The cooking apparatus is formed by enclosing a saucepan of any con- 
venient shape within a correspondingly shaped envelope, this envelupe 
being lined in the interior with a thick coating of felted fabric endued 
with an inpervious substance. After the cooking is partially effected in 
the pan over a fire the pan is placed within the 
envelope, within which it may be transported anywhere, while the 
cooking is completed by the heat being prevented from escaping by the 
envelope. 

2087. F. Hoaa, London, “ Neckties.” —Dated 12th June, 1873. 

Easy, quick, and secure mechanism for fastening a necktie. 

2078. C. Hatt, London, ** Receptacles used for holding and pouring out 
tiquids.”—-Dated 12th June, 1873. A ee 

Supplying jugs and such like with one or more lippid catch receptacles 
for cxthing the droppings from the spouts of such ton 
= St ee, London, and A, Piacorr, Retford, ** Lamps.”—Dated 14th 

The — is provided with an ordinary oil reservoir, above which is 
placed a table, a space being left between ‘the two for the passage of air. 
above the table and surrounding the flame is placed a case, having in the 
sides thereof glasses or lenses to allow of the passage of light from the 














burner, and having at the bottom a metallic cap or dome. Upon the 

upper portion of the case is placed a cover, a space being left between 

the two for the passage of air andfor insulation. Upon the cover is fixed 

an upright cone or taper tube, from the top of which a metal chimney 

extends di ds. Suitable wind guards are combined with the lamp. 

2142, E Evans, Seacomb-, Cheslire, “‘ Portable apparatus for heating water.” 
—Dated 18th June, 1873. 

An apparatus constructed according to this invention consists of a 
length of small copper or other metal tube or piping, such tube being 
coiled at the bottom in the form of a helix and terminating at the top in 
the form of a cylinder, which cylinder forms a funnel or chimney. Out- 
side of this coil there is fitted a cylindrical metal case forming a reser- 
voir of suitable size. On the top of this case or reservoir there is a 
cistern suitable to hold the quantity of water to supply the coil. From 
the bottom of the cylinder a supply pipe passses down the centre of the 
coil and joins the coil pipe at the bottom of the helix. At the top of the 
coil there is an overflow pipe which opens into the before-mentioned 
cylindrical case or reservoir round the coil. This pipe is fitted with a 
draw off cock or discharge pipe, which cock is so placed that when open 
the water will overflow through it instead of into the cylindrical case, 
and when shut the water overflows into the cylindrical case or reservvir. 
The cylindrical case or reservoir is fitted with a draw off cock, situated 
at the bottom thereof. The heat is supplied by any suitable arragement 
of gas jets or other heating medium placed underneath the helical part 
of the coil. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

1986. H. P. Scort, South Shields, “‘Anti-corrosive and protective composition.” 

Dated 3rd June, 1873. 

This composition, which is applicable to metallic surfaces, is formed by 
mixing together six gallons of coal tar, three gallons of “‘ black varnish,” 
two gallons of wood naphtha, one gallon of japan goldsize, twenty-eight 
pounds of red lead, fourteen pounds of the best Portland cement, and 
fourteen pounds of arsenic. 

1999. G. H. Forses, Broughton Rectory, Northamptonshire, ‘‘ Cements.” — 

Dated 4th June, 1873. 

The inventor mixes refuse or foul lime from gasworks, for instance, 
with any marl or fine clay containing the necessary quantity of silica 
and alumina for the purposes of the said invention abuve referred to in 
the proportion of about from seventy to eighty parts of the lime to about 
thirty to twenty parts of the clay in every hundred pounds by weight of 
the compound. He does not, however, limit himself (says the inventor) 
to the above proportions, as the quantity of sulphur in the foul lime leads 
to variations, 





Class 9.--ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparutus, and Galvanic Batteries, 
2015. A. V. NewrTos, London, “ El-ctro-magnetic machines or moters.”— 
—A communication. — Dated 5th J ane, 1873. 

This invention consists, First, in a peculiar construction of the 
magnets of broken annular section ; the invention furthermore includes 
a novel operation of a permutator, 

2019. W. and J. L. Smirn, London, “‘ Electric time-ball.”—Dated 6th June, 
1873. 


Apparatus in connection with clock machinery, self-acting and ins‘an- 
taneous, for raising and fixing time-ball or other bodies at any given time 
or times, and at any distance from machinery. The time-ball or other 
bodies to be released by electricity or any other method. 





Class 10.—_MISCELLANEOUS. 
Including ali patents not found under the preceding heads. 


1959. H. Ducknam, London, “Hydrostatic weighing bridges and platform 
weighing machines.” —Dated 30th May, 1873. : 

The platform or table is supported on a single hydraulic cylinder placed 
centrally beneath it, the cylinder being inverted, that is to say, it is open 
at bottom and closed at top, and is fitted on a ram or piston rising froin a 
suitable base plate. The platform is supported on the cylinder by struts 
bolted to the platform near the edges, and to the lower end of the 
cylinder below the level of the ram head, the cylinder bearing also at its 
lower end aga'nst the ram, which is fixed to the base plate, so that all 
liability of the cylinder being caused to cant is avoided. The cylinder 
and platform are sustained by the oil or water between the ram bead and 
the top of the cylinder, the weight of the goods being indicated by a suit- 
able gauge. The machine may be used on railways beth as weighbridge 
and turntable simultaneously without any special adjustment. 

1971. J. L. Mitts and T. 8. Monknovuse, London, “‘ Printing.”—Dated 31st 
May, 1873. 

The novelty of this invention consists in printing upon two separate 
sheets, or upon two separate continuous lengths of material, at the same 
time, from the same forme or formes; and in cutting the material so 
printed into lengths and widths required in the same machine during 
the process of printing. 

1982. W. R. Lake, London, “ Writing ink.”—A communication—Dated 2nd 
June, 1873. 

The object of the present invention is the preparation of inks or writing 
fluids by 4 process in which the results now produced by ageing inks may 
be obtained in « much shorter time than heretofore. 4 
1990. J. G. Wittans, London, ‘‘ Manufacture of castings."—Dated 3rd 

June, 1873. 

The invention, Firstly, consists in adding hydrocarbon (such as pitch, 
tar, resin, oil, or solutions of them) to sand, clay, alumina, or their com- 
pounds, or to other refractory material, so that on the mixture being dried 
or its volatile matter being expelled by heat some of its carbon in a 
divided state will be left amongst the sand or other material used as 
moulds, or in the crucibles used for melting the metal for castings. The 
hydrocarbon may in some cases be mixed up with the sand or other 
material and the mould formed therefrom before the drying, or it may be 
added to the sand or other material and the mixture dried or its volatile 
matter expelled by heat before it is used to form the moulds. The hydro- 
carbon in seme cases may be applied on the surface of the mould in a 
sufficiently fluid state to penetrate it, and the mould afterwards dried or 
heated if required. One or more of the foregoing carbonaceous com- 
pounds may be mixed with the material for pots or crucibles to be used 
in melting metals for castings. The invention, Secondly, includes the 
application of metallic oxides or other substances acting upon carbon at 
a red heat to the surface of steel and iron castings before they are finally 
placed in the annealing pots or ovens. The oxide in an adhesive manner 
1s placed on the entire or on part of the casting by painting it on or 
otherwise. 

1991. R. Brypon and J. 8. Davipson, “ Whitehaven, Cumberland, “ Drit- 
ling, boving, or cutting rock, dv.” — Dated 3rd June, 1873. 

This invention consists essentially, First, of a tappet, the head of which 
forms the valve of a steam actuated rock-boring apparatus, and which is 
actuated directly from within the steam chest on the sides of the steam 
ports, thereby dispensing with external valve rods, stuffing boxes, 
and other parts. secondly, of a peculiar mode of rotating the boring 
tool at each back or return stroke. Thirdly, of a clamp by which the 
machine is instantly secured at any suitable angle and is readily released. 
2002. J. W. CLincn, Douglas, Isle of Man, “‘Gumming labels, &c.”—Dated 

5th June, 1873. 

A wheel is arranged in bearings and caused to revolve by means of a 
ratchet and pawl actuated by a lever. The lower part of the wheel is 
immersed in a solution of gum. The labels are contained in an upright 
box which is immediately above the top of the wheel. A portion of one 
of the sides of the box is hinged, and is pressed down on the face of the 
wheel by a spring. A weight is arranged to fall on the top of the pile of 
labels at each stroke of the lever, and sv fixes the bottom label to the 
wheel, which is then caused to move ferward, and takes the same from 
under the others. The labels are removed from under the wheel by means 
of strings which run in fine grooves in the same. 

2007, T. Suetmerpine, Jun., Liverpool, Lancashire, “ Polling stations to 
meet the requirements of the bullo:.” —- Dated 5th June, 18738. 

The features of novelty which constitute this invention consist in 
forming a polling station of three distinct parts, viz., First, a main 
screen or board consisting of three parts hinged or jointed together, and 
which, when unfolded forms three sides of a rectangular enclosure. The 
centre portion of this hoarding is fitted with folding or collapsible screens, 
which when in ition form four polling compartments, each compart- 
ment being fit with a folding desk. Secondly, of a screen or boarding 
formed in three parts, hinged or jointed together, and which when un- 
folded forms three sides of a second rectangular euclosure for accommo- 
dating presiding officer and assistants. Thirdly, in a folding or collap- 
sible table, which forms the fourth side of the space inclused for presiding 
officer aud attendants. The inclosed lar space is of such size as 





gu. 
to admit of its being placed inside the first menticued screen or boarding, 
leaving room for an entrance passage on the one side and an exit passage 
on the other side, also a space in front between the presiding officer's 
table and the polling compartments. The whole is bound and secured 
together by a sign or denomination board, lettered according to the re- 
quirements of the Ballot Act, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE GREAT REPRESENTATIVE MEETING OF IRONMASTERS AND IRON 
WORKERS IN BIRMINGHAM: The resolution arrived at—Impoi 
tance of the decision as affecting prices; The probabilitic 
—THE TRANSACTIONS NOW OCCURRING—AS TO THE ENSUING 
QUARTERLY MEETINGS—HIGH VALUE OF BEST PIG IRON—-THE 
OPERATIVE DELEGATES REPORTING TO THEIR REPRESENTATIVES 
WHATIS AHEAD—THE SLIDING SCALE AND Mr. Kerri 
ENORMOUS DEMAND FOR CULTIVATING TOOLS FOR INDIA AND 
SouTH AFRICA—INDUSTRIAL PROGRESS OF BIRMINGHAM AND 
SOUTH STAFFORDSHIRE—A HINT TO COLLIERY PROPRIETORS, 

THE great representative meeting of ironmasters and ironworkers 

to adjust a scale of wages to operate throughout England during 

the first quarter of next year, and at the same time to fix upon a 

self-adjusting means of arriving at a rate of remuneration when 

that time shall have elapsed, came off at the Queen's Hotel, in 

Birmingham, on Friday. The representatives of the masters pri 

sent were — Northern district: Messrs. Dale, Whitwell, Bell, 

I’Anson, Ridley, and Gell, with Mr. J. Jones as secretary. 

Southern district: Mr. C. J. Barker, Chillington Ironworks, 

chairman of the Ironmasters’ Association ; Mr. J. P. Hunt, New 

British Iron Company ; Mr. W. Barrows (Messrs. W. Barrow an: 

Sons, Bloomfield Ironworks); Mr. W. Firmstone (Messrs. W. 

and G. Firmstone and Co., Stourbridge); Mr. Walter Williams, 

Gospel Oak; and Mr. G. TI. Thorneycroft (Messrs, Thorneycroft 

and Co.); with Mr. Daniel Jones as secretary. 

The meeting was made private so far as it relates to th 
presence of the representatives of the public. What ther 
fore were the arguments used on either side does not appear. 
It is easy to understand, however, that both sides together were 
anxious to accomplish the end in view, though they each desired 
different terms. It will be recollected that the masters at 
their meeting in London sketched a series of resolutions in 
which they suggested that the wages in the first three months 
of the next year should be 12s. 6d. for puddling and the 
remuneration of the mill workers in the same proportion, At 
the same time they wished that at the close of the first quarter's 
engagement, wages should be regulated upon a system thereafter 
to be settled, but with a maximum of 12s, 6d. and a minimum of 
8s. 6d. per ton for puddling, and that these rates should prevail 
for three years. The men at the conciliation meeting between the 
employers and operatives in Wolverhampton, stipulated a 
maximum of 13s. and a minimum of 10s., which was not to remain 
in force longer than a twelvemonth, and they evidently had not 
much objection to the reduction of $d. per ton which was involved 
in the 12s, 6d. as the terms for the first quarter. The meeting 
on Friday lasted from one till five o'clock, and there was much 
discussion on both sides, In the end it was resolved :—‘* That the 
wages of the ironworkers in Staffordshire and the North of 
England be regulated in the following manner: That from 
January Srd to April 4th, 1874, the price of puddling shall be 
12s. 6d. per ton, and the mill rates in proportion ; that Messrs. 
Baker, Williams, Roden, Dale, Whitwell, Capper, Ancutt, Trow, 
Holden, Hunter, and the secretaries be appointed a committee to 
endeavour to recommend a self-adjusting system for regulating the 
wages after April 4th, with a maximum of 12s. 6d. and a 
minimum of 93, 6d. per ton for puddling, and mill rates in 
proportion. 

1t will be seen that the men have no cause for complaint. They 
have not got their suggested maximum of 13s.—it is hardly likely 
that they thought they should get it—but they have secured a 
minimum of 9s, 6d., which is Ils. in advance of that originaily 
named by the employers. They take the employers’ terms for the 
first three months, but they avoid any expressed limitation of the 
period over which the new arrangements shall operate. It will be 
noticed that five masters and as many men—each representing the 
leading ironmaking districts—are the committee who have to 
arrange the wages scale prevailing after the 4th of April. This 
committee has to determine whether these wages shall be based 
upon the average selling price of finished iron, and, if so, what 
iron; or it may be that they have to arrange some other means of 
arriving at a basis satisfactory to both parties. Anyhow, the ques 
tion of adjusting wages in the iron trade is nowvery much narrowed, 
and it seems by mutual consent to have been left as an experiment 
in the hands of those who are immediately concerned in 
the result, and not in the hands of an independent arbitrator. 

It remains, however, for the future to show whether the mass of 
operatives will be satisfied with decisions hereafter to be arrived 
at by the very small representation of their order if those deci 
sions should happen to be against them. There is also a difficulty 
inherent in the opposite interests, as they appear to the men, of 
them and their masters, which difficulty occurred to them at a 
subsequent meeting, as mentioned below. 

Meanwhile we know where we are in the matter of wages in the 
mills and forges throughout the ensuing three months. ‘Ihe reduc 
tion of 9d. per ton in the remuneration of the puddler will not, we 
imagine, be suflicient to enable any considerable diminution to be 
made in the quotations. It is true that the makers of finished 
iron will have the further advantage this quarter, as compared with 
last, of having the inferior qualities of pigs lower in price than 
three months ago ; and there is perhaps a slight difference in their 
favour in respect of the poorer class of fuel. Excepting in wages, 
the manufacturers of best iron are, however, just where they were ; 
the pig iron which they use is no cheaper, nor is the coal any 
easier, It remains for the quarterly meetings a fortnight hence to 
develope the new quotations. At present they are not encouraged 
to hope for any conspicuous change downwards, Such a small 
benefit as might have been looked for from a drop of %d. in 
puddling, has, they say, been for some time discounted in the 
quotations which have regulated sales. It cannot, however, be 
that Quarter-day prices will be so strong as they were three months 
ago. Novery decided backing of opinion either way yet appears in 
the transactions that are occurring ; though the evidences, such as 
they are, would indicate the conviction of experienced ironmasters 
that prices certainly of best iron cannot be much altered. 

This is perhaps most observable in the more numerous inquiries 
for good pig iron, and in the disposition to give prices for it which 
consumers declined to give only three weeks back. The sale of 
1000 tons of first class pigs, manufactured in this district, has just 
been concluded at last quarter's terms, when the vendor positively 
refused to make any abatement. The consumers of finished iron 
are generally postponing their operations until the quarterly 
meetings, 

On Monday the men’s delegates, who met the masters in Bir 
mingham on Friday, assembled their Staffordshire constituents in 
Wolverhampton to report what had occurred. Their constituents 
approved of the course which had been taken, but seemed to 
entertain somedoubts as to what might be the result of the more 
important arrangements relative to the wages to be paid after the 
first three months of 1874. The delegates showed them that the 
subject would not be entered upon in a hurry without first con- 
sulting the men in mass meetings, It was evident from what took 
place that it will not be an easy matter to settle a method of ad 
justing wages without the interposition of an arbitrator. Happily, 
if a difficulty should arise, Mr. Kettle is at hand, who, of all men, 
is the most qualitied to assist both sides under such circumstances. 
It has been thought by some that because he abolished the sliding 
scale in the North of England that he objects to it. This is, how- 
ever, altogether wrong. The sliding scale under the circumstances 
of its being fixed in the North of England upon contracts taken at a 
time much before the period at which the wages would have to be 
earned was, in Mr. Kettle’s view, not to either master or men a fair 
mode of adjusting wages. So far as we know, however, he by no 
means entertains that view in reference to a sliding scale which is 
fixed upon the price of iron sold during a time to which the 
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sliding scale immediately applies. He has always encouraged the 
masters and the men to determine amongst themselves what shall 
be the wages, and has only encouraged them to call in a third 
party when they cannot possibly themselves agree, 4 

An immense impetus has been given to the edge tool industry 
by the enormous demand now being made on account of India and 
South Africa. In both instances the tools are chiefly hoes and 
vicks for cultivating purposes. The Indian Government are 
Castes with the utmost freedom all such implements as can 
used by the natives whom they propose to employ in the districts 
which are threatened with famine, and the consignment of hoes 
(known as Caffre hoes), together with small axes and miners’ 
picks, that are going to South Africa are altogether without 
precedent, Nor are the South American and West Indian 
inquiries for edge tools falling off. Pants 

Upon no hand are there in the hardware branches any indica- 
tions of the decadence of which so much is sometimes heard, re- 
lating to the early future of this district. Not only by the ex- 
panding of the populations is Birmingham getting near to South 
Staffordshire, but South Staffordshire, by a similar process, is 
approaching more closely to Birmingham. The thirteen miles of 
gas lamps between Birmingham and Wolverhamton cheer every 
month more busy people resident within their influence. Existing 
factories for the making of tubes, and edge tools, and tin and 
japanned wares, have in the past twelve months been enlarged in 
several instances, whilst new firms are creeping to the front ; and 
there are indications of arrangements for extensions in the year 
ensuing in respect of ironfounding and such like establishments. 

Let me give a word of warning to the coalowners and colliery 
managers, On the Ist of January they must make a return, ac- 
cording to the fourth schedule of the new Mines Regulation Act, 
of numerous details, and if they fail to make it shey will be sum- 
moned before the magistrates. It is quite possible that as this is 
the first return they have been called upon to make, the coal- 
masters or their agents may overlook it. A word to the wise is 
sufficient, as well to this return as in respect of another which 
will have to be made on or before the Ist of February, according 
to the terms of the Act. The February return relates chiefly to 
the quantity of coal got in the past twelve months. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—DEATH OF SIR JOSEPH COWEN, 
M.P.—THE COAL AND COKE TRADES—ENGINEERING AND SHIP- 
BUILDING, 

As might be expected in Christmas week, there is little doing in 

the iron trade. The prices of pig iron are unchanged, the makers 

being unwilling to dispose of No, 3 for less than 87s. 6d. per ton. 

Odd lots can, of course, be had for less from merchants. 

The prospects of the finished iron trade are a little brighter. I 
hear of plate mills, which have been standing idle, starting again. 
There is rather more inquiry, and after the turn of the yeara 
few orders will probably be secured. 

On Friday night Sir Joseph Cowen, M.P., died at his residence, 
Stella Hall, near Newcastle-on-Tyne, for which place he was one of 
the members. Sir Joseph was born in 1800, and was the son of 
a chain maker, which trade he also followed at Winlaton and 
Blagdon-on-Tyne. He started a small factory at the latter place, 
and afterwards established fire-clay and brick works, which 
became most famous on account of his great practical know- 
ledge of intense heats and the patents he had taken out 
for mixing clays and making gas-retorts. Being an active 
and genial mau he took a great interest in the welfare of 
the district. He was the chief means of the Tyne Commission 
being formed, and was the chairman of that important body from 
its commencement. It was on account of his labours in connec- 
tion with the improvements on the river Tyne that the honour of 
knighthood was conferred upon him in 1871. It is believed that 
his son, Mr. Joseph Cowen, will be brought forward as a candidate 
for Newcastle. 

No material change has taken place in the coal and coke trades, 
The supply of fuel continues to exceed the demand, and prices 
are of course easier. 

On the Tyne, Wear, and Tees there is a large number of 
steamers in various stages of construction. The prospects of the 
ship-building trade are better. Engineers Renard have a good 
deal of work on hand, and enquiries are more numerous, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE IRON TRADE: Comparatively little change to report: Fair 
demand for pig iron: Ironworks still fairly employed: The 
demand for iron ore and continued stoppage of foreign supplies— 
THE ENGINEERS AND PIECEWORK: Strike at Patricroft—THE& COAL 
TRADE : Prices to be reduced on the 1st of January. 

UntiL the turn of the new year it is not very probable that any 
material change will be witnessed in the position of the iron market 
of this district, and business remainsin pretty much thesame stateas 
when I last wrote. The general aspect of trade is certainly not so 
good as at the close of last year, but still prospects are more 
encouraging than they have been, and prices show, if anything, an 
improving tendency, although there is no quotable alteration upon 
those given last week. Some considerable purchases both in 
foundry and forge pig iron for the next three months continue to 
be made, but whether these are merely of a speculative character 
or are to meet the requirements of legitimate trade it is difficult 
to say. 

There are no very serious complaints from the ironworks 
generally. Although for manufacturers of steel there is not, com- 
paratively, very much business offering in the market, they are 
still fairly supplied with orders, which it is hoped will see them 
well over the present depression. For steel rails of all sections 
there is a good demand, and _ makers of railway plant generally 
have quite as much work on hand as they can get through. All 
kinds of shipbuilding materials are in good request, and some of the 
large iron shipbuilding yards in the North are being pressed for 
the completion of vessels, 

Notwithstanding the decreased production of pig iron the 
demand for iron ore continues good in proportion to home supplies, 
and as foreign arrivals are still stopped these have now mainly to 
be depended upon. 

Some time ago I alluded to the determination on the part of 
the Amalgamated Society of Engineers to oppose any further 
introduction of the piece-work system, and an itestretion of this 
has just occurred. The turners, fitters, and erectors employed at 
Messrs. Nasmyth and Co.’s foundry, Patricroft, near Manchester, 
have struck work because the employers insist upon piece-work. 
About 100 men have gone out, but the firm do not seem inclined 
to give way, and every effort is being made to fill up the places of 
the turn-outs, 

A little extra demand has been caused in the coal trade by the 
anxiety on the part of consumers to secure supplies, in the antici- 
pation of the usual new year’s week stoppage of the pits; but 
generally business continues very dull, and the common descrip- 
tions of fuel are becoming a drug in the market, The only de- 
scriptions of coal for which there is a demand at all in proportion 
to supplies are cannel, furnace coal, and the best descriptions of 
house coal, for which there is a fair inquiry. The house coaltrade 
generally, however, is quiet ; burgy and engine coal are plentiful, 
and slack, which is accumulating in large quantities, is difficult to 
sell. A downward tendency is still apparent in prices, and, 
as I anticipated, the irregular reductions which have been 
made during the past few weeks will be followed on the Ist 
of January by a definite fall in the value of coal, This 
step has already been decided upon by the principal firms in the 
Manchester district, and the Bridgwater Trustees have issued a 


preliminary circular to their customers in which they announce 
that on the above-named date a reduction in the price of fuel 
a by them will bemade. It is hoped that when a generally 
understood reduction has been made that a steadier tone will be 
imparted to the market, for the unsettled feeling which has of 
late prevailed has been unsatisfactory both to sellers and con- 
sumers, The. amount of the reduction which is to be made has 
not been yet fixed, but it will, in all probability, be to the extent of 
about 3s. 4d. per ton on house coal, and from 1s, 8d. to 2s. 6d. on 
other descriptions of fuel. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScOTCH IRON TRADE: The warrant market steady and prices 
firmer: Makers’ quotations, shipments, and imports : Malleable 
iron—THE COAL TRADE: More activity, and prices unchanged— 
MINING INTELLIGENCE : The special rules and old contract rules : 
A reasonable speech by a union leader: Dismissal of miners on 
account of slackness of trade. 

THe Glasgow warrant market has been steady during the greater 

part of the week, with a good deal of activity, there being more 

business than for some weeks. Prices have not materially altered, 
but, on the whole, their tendency has been upwards. On Thurs- 
day the market was very steady, with business done between 106s. 
and 107s., closing with sellers at the higher figure. There was also 

much firmness on Friday at about 107s., but the closing was a 

little easier with sellers at 106s, 6d. On Monday the market was 

also steady, with business at 107s. prompt, and 106s. 6d. to 
106s. 9d.; Friday closing, sellers 106s, 10}d., buyers 106s. 9d. 

The principal makers’ brands are selling at about last week’s 
prices, the quotations being as follows :—Gartsherrie, No. 1, 114s.; 
No. 3, 107s. 6d.; Coltness, No. 1, 116s.; No. 3, 108s. 6d.; Summer- 
lee, No. 1, 110s.; No. 3, 106s.; Carnbroe, No. 1, 110s.; No. 3, 
106s.6d.; Monkland, No. 1, 107s. 6d.; No. 3, 106s.; Clyde, 
No. 1, 107s. 6d.; No. 3, 106s.; Govan, No. 1, 107s. 6d.; 
No. 3, 106s.; Langloan, No. 1, 112s. 6d.; No. 3, 106s, 6d.; Calder, 
No. 1, 115s.; No. 3, 107s. 6d.; Glengarnock, No. 1, 110s, 6d.; No. 3, 
106s, 6d.; Eglinton, No. 1, 107s. 6d.; No. 3, 105s.; Dalmellington, 
No. 1, 108s.; No. 3, 106s.; Carron, No. 1, 112s, 6d.; Shotts, 
No. 1, 112s. 6d.; No. 3, 107s. 6d.; Kinneil, No. 1, 107s. 6d.; 
No. 3, 104s. 

There is not much change in the bulk of shipments and imports 
as compared with the previous week. The former are considerably 
delow what they were at this time last year, and the latter, on the 
other hand, are a good deul larger. 

At the malleable works the amount of employment is not at all 
satisfactory, and the somewhat easier prices of coals have not had 
much effect upon the trade. Notices were given some time ago 
that at the beginning of the new year a reduction will be made in 
the men’s wages, but as yet there are no indications to show 
whether this course will be resisted by strikes. It seems to be 
well understood that the employers are not resorting to this shift 
without good reason, and there is just a probability that the men 
may acquiesce in it, at least for a time. 

The bad weather of the past week has induced a slightly im- 
proved demand for coals, but the prices remain without change. 
These remarks apply to both the Western and Eastern mining 
districts. Orders are coming in more steadily, the service of 
railway-wagons is now better conducted, and things altogether are 
looking better. It should be understood, however, that employ- 
ment of the miners was very much curtailed before this favourable 


brisk before they can have full time. 

The miners’ delegates have resolved to make reports to their 
next meeting of all the pits where the special rules recently drawn 
up in accordance with the new Mines Regulation Act have not 
yet been hung up, with the view of handing the list to the Home 
Secretary. The time allowed for having these rules put in force 
expires with the end of the year, and it is stated that at many 
pits very objectionable codes of contract rules are still 
to be found. A passage in a speech delivered a few days ago by 
Mr. Alexander Macdonald, president of the Miners’ National 
Association, deserves to be quoted, as indicating the true spirit in 
which a slackness of trade ought to be regarded by the men. He 
said that, ‘In respect to the prospects of the trade, he could not 
fail to see there was a considerable appearance that a diminished 
trade in various departments was at hand, The delegates ought to 
prepare the minds of the men to look reasonably at this matter, 
so that, whatever turned out, nothing might be done rashly or 
unwisely. His private advices from America showed that in 
many cases the miners there were working only half time, in fact, 
that several of the works were, for the time being, virtually 
suspended. He was not afraid that this would be permanent, for 
he believed that in the space of six months industry would have 
regained its former position.” 

Within the past week about 500 men employed in the coal 
mines of the West Calder and adjacent districts have been 
dismissed in consequence of a dulness of trade. At Dalry a 
number of miners have struck work on some trivial grievance, and 
the Conference declined to sanction their procedure. In retaliation 
the men threatened to break with the Conference altogether, 
and at the last meeting their delegates had no authority to repre- 
sent them, Mr. Macdonald has visited the place and held a meet- 
ing with the men, at which he remonstrated with them as to their 
conduct, but it does not appear whether they have thought better 
of their resolution. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS ON STATE OF TRADE—SUPPLY AND PRICES OF 
HEMATITE ORES—BESSEMER PIG—PRICE OF YORKSHIRE PIG: 
A quiet demand ;: The foundres : GooD BUSINESS IN GAS AND 
WATER PIPES : Stove-grates, rails, tires, &c.; quiet inquiry : THE 
DISPUTE AT JOHN Brown AND Co,’s.—THE STEEL TRADE—Ex- 
PLORATIONS AT THE OAKS Pits—A SEASONABLE GIFT TO THE 
POOR, 

THERE is very little news of importance to record this week in 
connection with the iron trade here. It is stated that some of the 
larger firms, who have hitherto used Spanish ore pretty largely, 
have made inquiries with the intent to make use of ores from 
Northern Africa and Elba during the stoppage of supplies from 
Bilbao, British hematites are in pretty good supply at from 27s. 
to 32s. Hematite pigs are not now so much sought after, owing 
to the falling-off in the production of Bessemer materials here- 
abouts, but transaetions are stated to have taken place during the 
last week or so at from £7 5s. to £7 7s. 6d. per ton. Someold 
contracts may possibly vary a few shilings from these figures. 

Yorkshire pig is in but limited request, very few customers 
caring to order just at the close of the year. Quotations are 
nominally :—No. 1, £4 15s. to £4 17s. 6d.; No. 2, £4 10s. to 
£4 12s. 6d.; No. 3, £4 7s. 6d.; No. 4 (foundry), £4 5s.; and forg- 
ing, £4 5s., all for net cash at works. 

The foundries are still doing pretty well, for the most part on 
machine castings, colliery castings, and pipes. Of these latter. 
one of the chief establishments near this town has lately turned 
out a very heavy tonnage for the water supply of Sheffie They 
range in size from 4in. up to 20in. diameter. Other firms here- 
abouts are doing a quiet, but fairly good, business in various kinds 
of light castings. Stove-grate makers are not overburdened with 
orders, but some of them are well employed on colonial account, 
Australia has for some time been, and now is, one of our best 
customers outside the older markets, 

The demand for — tires, and other railway material is by no 
means heavy. Some of the rail mills are pretty well engaged, but 





in more than one works this department is wholly laid off. Iron 


change set in, and the demand will yet have to become much more | 


rails are quoted £11 to £11 5s., and steel ones of the usual section 
£16 to £16 10s. 

The dispute in Messrs, John Brown and Co.’s Bessemer 
ment is yet unsettled, and is, from. all I hear, likely to re 80, 
The firm is full to suspend work until the men can 
wisely see that that course is the only one compatible with a con- 
tinuance of business on a safe footing. Sev ilway companies 
are in the market for steel, files, wire, and soon. Amongst these 
are the North Eastern and the Great Northern, which require the 
“Th co rfectl: 

e stee e is pe! noite meghonged, 2s sion is soit . Some 
of the best houses—Messrs. Firth and others—are tiring teas men 
full time, this being the “‘bull” week, but, on the whole, the 
period is the dullest for several years. 

On the recent seventh anniversary of the dreadfulexplosion at the 
Oaks Pits, near Barnsley, by which 360 lives were lost,jsome of the 
workings were explored. No. 2 pit was selected and its shaft 
267 yards in — was descended by the party, who were pro 
with Geordie . There are two drawing shafts at the Old 
Oaks Pit, each of them being 7ft. 6in. in diameter, both shafts 
converging into a splendid porch 12ft. wide, by 10ft. in height. 
Looking to the east from the bottom of the shaft is the engine 
plane bankhead, which is 19ft. in width, 10ft. in height, and 250ft. 
in length. It was in the bankhead that the fire took place after 
the second explosion on December 13th, 1866. The stables, which 
will accommodate forty or fifty horses, are hewn out of the solid 
rock near the shafts. It was found that the air current at this 

int was 27,000 cubic feet per minute, whilst on December 7th, 

866, it was about 17,000 cubic feet. The ventilating furnaces are 
large, and use up about eighty tons of coal per week. The 
old north level, of 70ft. sectional area, was visited next. It is used 
as a main return for Jones’ Jenny and the north side. The air in 
the dip, which returns near the bottom of the upcast shaft, was 
passing at 169,563 cubic feet per minute. A new main level joins 
the old to the new pit. The bottom of the new pit is 24ft. in 
width, and 22ft. in height. Both porch and walls arearched. Just 
before the explosion, the air current was 178,000 cubic feet per 
minute, whilst on Saturday last it was 239,800 cubic feet. 

Messrs. Newton, Chambers, and Co., the well-known Thorn- 
cliffe (near Sheffield) ironmasters and coalowners, have set a good 
example by offering to present 200 tons of house coal to the 
of Sheffield, free of carriage at any of the firm’s depéts, This 
example has been followed by the Dronfield Silkstone Company 
(Dronfield), who have written to the Mayor of Sheffield, offerin, 
him 50 tons of good house coal for the poor of Sheffield, pom 
intimating that they will also give a like quantity to the poor of 
London. These precedents might well be followed at this season. 
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ARRANGEMENTS are now in progress for My 4 ing the wharves 
on the banks of the Scheldt, so as to meet the requirements of 





the greatly in: trade of Antwerp. The are esti- 
mated at Loot aniline of francs. bases # 
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